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Human Hepatitis B virus (HBV), which is the prototype member of the family

15  Hepadnaviridae, is a circular, partially double-stranded DNA virus of approximately
3200 nucleotides (Magnius and Norder, 1995). This highly compact genome contains
the four major open reading frames (ORFs) encoding the envelope (preS1, preS2 and
surface antigen HBsAg), core (preCore precursor protein, HBeAg and HBcAg),
polymerase (HBpol) and X (HBX) proteins, respectively.

20 By using subtype-specific antibodies against HBsAg, nine different serological
subtypes were defined, reflecting the genetic variability of HBV. Of the defined
determinants, one' is common to all subtypes (a determinant), but also two pairs of
mutually exclusive subdeterminants (d or y, and w or r) were commonly found. By
using this tool in epidemiological studies, nine serological subtypes have been

25  identified: aywl, ayw2, ayw3, ayw4, ayr, adw2, adw4, adrq+ and adrq- (Swenson et
al., 1991). ,

Genotypically, HBV genomes have been classified into six groups, designated A-F,
based on an intergroup divergence of 8% or more in the complete nucleotide sequence
(Okamoto et al., 1988; Norder et al., 1992; Magnius and Norder, 1995). These six

30 different genotypes show a characteristic geographical distribution: genotype A is
pandemic, but most prevalent in north-west Europe, North America, and Central
Africa; genotype B is mostly found in Indonesia, China and Vietnam; genotype C is

found in East Asia, Korea, China, Japan, Polynesia and Vietnam; genotype D is also
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i s endemwobn40afyi ca; and genotype F is found in Anericancvariwveaseand in
Pol ynesia (Van Geyt et al., 1998; Magnj us & Norder, 1995). Sone studies
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HBV genotypes A, B, C, D, Eor F, or the 10 conplenent of said fragnents.
It is another aimof the present invention to provide fragnents of the HBV
pol ynucl ei ¢ aci ds as descri bed above that are universal to genotypes A B,
C D E F and G It is another aimof the invention to provide a nethod
for the detection in a biological 15 sanple of the presence of an HBV
genotype G specific polynucleic acid. It is another aimof the invention to
provi de a universal nethod for the detection of HBV genotypes A B, C, D,
E, Fand G It is another aimof the invention to provide an

ol i gonucl eotide prinmer that is able to act as priner for specifically
sequenci ng or specifically anplifying a nucleic acid or 20 part of a
nucleic acid characteristic to HBV genotype G



It is another aimof the invention to provide a universal priner that is

able to act as a priner for sequencing or anplifying nucleic acids from
HBV genotw@es40d79 B, C, D, E, F and G It is another ai mpETAER@®/I1R26eNt i ON
to provide an oligonucleotide probe that is able to 25 act as a
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provide a nmethod for HBV genotyping. It is another aimof the Invention to
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41t iés: aﬁ@g%ernet_é?aﬁb’o(#h?rﬁgt %‘95@ §gn?qu%l”§ﬁc%\fg]%% ostic kit for the
uni ver sal tdeh@sthérolim tfthéBVeaeaPloyRBSido fraBmebis IP.thEHBV b¥nizleictacids anot her
aimof the present invention to provide a HBV genotype HB%peci fic
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present invention to provide an expression vector that allows 10 the

expr es&i ofPraplemenfispigdTagmentse i nvention. It is another aimof the present
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t he inventi on. i s another "aimo resent 1 nvehtion to provide a

met hod f opolyheldeheds nodesofibechatiovb dlakit @se tinatrsarte gepatypds 4, BoCt BeEhEr et of or e
uni denti fi edd HBV genotype or antibodies 15 that recogni ze HBV genotypes A,
B, C D # ® and G It is another aim of the present invention to provide

a di agnosttii¢akdtherfadh dritte LA t8Provide a method for the detection in a biological
15  sample of the presence of an HBV genotype G specific polynucleic acid.
It is another aim of the invention to provide a universal method for the detection of
HBYV genotypes A, B, C, D, E, F and G.
It is another aim of the invention to provide an oligonucleotide primer that is able to
act as primer for specifically sequencing or specifically amplifying a nucleic acid or
20  part of a nucleic acid characteristic to HBV genotype G.
It is another aim of the invention to provide a universal primer that is able to act as a
primer for sequencing or amplifying nucleic acids from HBV genotypes A, B, C, D,
E, F and G.
It is another aim of the invention to provide an oligonucleotide probe that is able to
25  act as a hybridization probe for specific detection of a nucleic acid or part of a nucleic
acid characteristic to HBV genotype G.
It is another aim of the invention to provide a universal probe that is able to act as a
hybridization probe for the universal detection of nucleic acids from HBV genotypes
A,B,C,D,E,Fand G.
30 Itis another aim of the invention to provide a method for HBV genotyping.
It is another aim of the invention to provide a diagnostic kit for the detection of a

nucleic acid or part of a nucleic acid characteristic to HBV genotype G.



of antibodies that are specific to the heretofore unidentified HBV genotype
or for the detection of antibodies that recogni ze HBV genotypes A B, C

D, E, F anolotao2rs is another aimof the present inventi onPCOEPSIOMEZEE an
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antibodies that are specific to the heretofore unidentified HBV genotype or antibodies

15 that recognize HBV genotypes A, B, C, D, E, F and G.
It is another aim of the present invention to provide a diagnostic kit for the detection
of antibodies that are specific to the heretofore unidentified HBV genotype or for the
detection of antibodies that recognize HBV genotypes A, B, C, D, E, F and G.
It is another aim of the present invention to provide an antibody or a ligand that

20  specifically binds a peptide of the invention.
It is another aim of the present invention to provide an antibody or a ligand that
specifically recognizes the HBV polymerase, X protein, preCore, HBcAg, HBeAg,
preS1, preS2 or HBsAg protein of genotype G.
It is another aim of the present invention to provide an antibody or a ligand that

25  recognizes the HBV polymerase, preCore, HBcAg, HBeAg, preS1, preS2 or HBsAg
protein of genotypes A, B, C, D, E, F and G.
It is another aim of the present invention to provide a method for the detection of a
polypeptide of the invention.
It is another aim of the present invention to provide a diagnostic kit that allows the

30 detection of a polypeptide of the invention.
It is another aim of the present invention to provide a monoclonal antibody for the

prevention or treatment of HBV infections.



conbi nati ons that are unique to HBV genotype G are shown in bold and with

a, , respectively. Figure 2. Conplete coding sequence of the HBV preC C
gene as oeqorided by Tran et 10 al. (1991). Figure 3. Corplep®/asmi ng
sequence of the HBV preS/S gene as desgcribed by Tran et al. (1991). 15
Figure 4. The genone organi zati on and open reading franmes of HBV genotype G
vi rus conjas edother ainhef thyepresgnpesventon te pedvideaoaypae oonl ghapmeceutical

representative..geno is ipcluded en .A. X70185; B: D00331; C
X01587; D‘?OW?%% O_EH]% W@Eﬂ? oq;&e%g;lg%tégjl‘i/%& “éﬁﬁt}anPosi tions in the viral
genonme WhRI§ afth& Ve thy presélliihvdnYioh So BREdS/£ theRRIIVIB §leritif? coMpOidReS, are

indi cated as a bl ack zone. 20 Nucl eotide and am no acid nunbering is
i ndi cat edor ggents thassan pe usegt fes thefprepenbery petratmedtf 1BV infaeitnst i onal st op

d i pf.l . the | h.of th : Q4 , : f h
e no ci 1 hRBEET gt P8 AR Aot R HRYEe BETRY, VoS BfER o7 (ne

di f f er ent clga@firipem a dfag-se@shing@gayand orientation of the priners shown in
table 1 are indicated with arrows. 25 Figure 5. Am no acid sequence
alignnment of the preCore and Core regions of the different HBV genotypes.
For each genotype, only one representative genone is included (genotype A
X70185; B: D00331; C X01587; D. X72702; E: X75664; F. X75663; G FR1).
The ami no acid sequence was derived fromthe nucleotide 30 sequence. X
transl ational stop. Figure 6. Ami no acid sequence alignnment of the preS 1,
preS2 and HBsAg open reading franme of the different HBV genotypes. For
each genotype, only one WO 01/40279 PCT/ EPO0/ 11526 7 representative genone
is included (genotype A: X70185; B: D00331; C. X01587; D. X72702; E:
X75664; F. X75663; G FR1l). Top: preSi; mddle: preS2; bottom HBsAg. The
am no acid sequence was derived fromthe nucl eoti de sequence. 5 Figure 7.
Al i gnment of preCore/ Core sequences of a HBV genotype A strain



(HBVXCPS) and of 7 HBV strains that belong to the newy identified genotype
G (FR1, FR2, US1l, US3, US5, US6, US7, US10). N indicates the absence of a
nucl eot i deoat/42 s position. 10 Figure 8. Alignnment of preSHEpsS2I6HBS Ag
sequences of a HBV genotype A strain (HBVXCPS) and of 7 HBV strains that
belong to the newly identified genotype G (FRl, FR2, US1, US3, US6, US7,
US9, US10FIGNRE\ULESHNDSt he absence of a nucleotide at this position. 15
Figure 9. Phyl ogenetic distances, obtained by the program DNADI ST, between
the different HBV genotypes. In total 36 conplete genones (accession

nunber s ap%] b‘de@onhﬂ]etg'rﬂcleéﬁ’de yﬁh@n&%ﬁpﬁm%m Brhlﬁoh@mfﬁlanil&ﬁﬂpbﬁlﬂfe G)
sequence e nean each group is indicated (A 7 X, E

*. F.; G fouy, majnleRWmdFarg% seendey dor EBVogendtyph&s rspemﬁc tm@beISaartdéqr gi ves a
95% conf i dence int er round these.di stances. ure genetl o
e Dt DReRa T o Wt REonS MRS Whdrl LSt iR ey
accessi oncdiibipgtions(tBat aQ@iIﬂiqaé o HENOEBStyR I 4P ehoweatblg dndawih af it he
surface gene (including preSl/preS2/HBsAg). 25 Figure 11. Result obtained

wi th sonereseqstizslynt ati ve sanples of genotypes A, B, C, D, E, F and G after
hybridi zati on of their PCR product to the genotyping Li PA as designed in
exanple 4. Strip G incubated with PCR fragnents of FRI. The right strip
shows t heFjpase 2i Oosphic @ldingweqbase ap el KBV pféE/(gombas degribéd by drar ebes s
descri bed |n Van CGeyt et al. (1998). 30 Conj.contr: conjugate control;
Ampl . Ebnt 8k (098)i fi cation control (probe reacting with all genotypes,

| ocated in conserved area). The probe lines with "target A" and "target B"
contain probes recognizing the target A and target B region as indicated in
Fi gure 1FigareBe€ohpRtacding/seqecngif e GBNVoprgPES geneb vescRbedbby T8ar @cogni zes
genot ype Elg}gg /40279 PCT/ EPOO/ 11526 8 only. Probes 153, 154 and 204
recogni ze?'y o} pe C only. Probes 165 and 208 recogni ze genotype D only.
Probes 172, 177 and 213 recogni ze genotype E only. Probes 186, 216, and

219 recogni ze genotype F only. Probe 140 recogni zes genotz}p
15 Figure 4. The genome organization and open reading frames of HBV genotype G

virus compared to other genotypes. For each genotype, only one representative
genome is included (genotype A: X70185; B: D00331; C: X01587; D: X72702; E
X75664; F: X75663; G: FRI1). Positions in the viral genome where extensive
variability is observed between the genotypes, are indicated as a black zone.

20  Nucleotide and amino acid numbering is indicated. (1): Most isolates of genotype G
contain translational stop codons, influencing the length of the preCore region. xxx:
stands for the amino acid numbering for the M-residue in the conserved YMDD motif
of the different genotypes. The positions and orientation of the primers shown in table
1 are indicated with arrows.

25
Figure 5. Amino acid sequence alignment of the preCore and Core regions of the
different HBV genotypes. For each genotype, only one representative genome 1is
included (genotype A: X70185; B: D00331; C: X01587; D: X72702; E: X75664; F:
X75663; G: FR1). The amino acid sequence was derived from the nucleotide

30 sequence. X: translational stop.

Figure 6. Amino acid sequence alignment of the preS1, preS2 and HBsAg open
reading frame of the different HBV genotypes. For each genotype, only one



A and G Probe 148 recogni zes genotypes A, B and G Probe 80 recogni zes
genotypes 5 C, D, E and G Probe 239 recogni zes genotypes B, E and G

Fi gure 13vo@omphet e codi ng sequence of the HBV preCl C geneCHEPERHSI6 bed by
Bhat et al. (1990). WO 01/40279 PCT/ EP00/ 11526 9 TABLES O z N M 1* kn
~ONOO CONM~t kn "O~"~NNNNNNNNNMMMMMMM 00 00 110 00
O O O kn sdprdédentative gEdodie ilSIinéluNdMgcﬁoth\AmetSﬂ‘;IB\lIM)OSBM O 3o18®7;ND:C - N

001t kn RIGTP B K7 ooy, BoRun TepoRrss e s WeSrbRid 00 N C

N N 00 §@sNg’ iﬁe Nmriotamdaseﬁuéﬁc@v@s @e@\/éa febd tRe Audleotide Yeddence. @ S P-4 N o
pqulpaqOO pg x x o a~ O P-4 "axcoqgqppgqqgq x 0 Q aas x x
X

x Oa cUU UUCITH MCr C7HUddOUC7
5 Figure 7. Alignment of preCore/Core sequences of a HBV genotype A strain

(HBVXCPS) and of 7 HBV strains that belong to the newly identified genotype G
(FR1, FR2, USI1, US3, USS5, US6, US7, US10). N indicates the absence of a

P~
U

nucleotide at this position.

10 Figure 8. Alignment of preS1/preS2/HBsAg sequences of a HBV genotype A strain
(HBVXCPS) and of 7 HBV strains that belong to the newly identified genotype G
(FR1, FR2, USI1, US3, US6, US7, US9, US10). N indicates the absence of a

nucleotide at this position.

15  Figure 9. Phylogenetic distances, obtained by the program DNADIST, between the
different HBV genotypes. In total 36 complete genomes (accession numbers are given
in Fig. 10) were compared with the FR1 (genotype G) sequence. The mean for each
group is indicated (A: l; B: @; C: A; D: X; E: %; F:®; G: ), including the standard
error of the mean; the latter gives a 95% confidence interval around these distances.

20
Figure 10. Phylogenetic trees of the HBV genotypes. Virus isolates are indicated by
their GenBank accession number. (a) Complete genomes. (b) Open reading frame of

the surface gene (including preS1/preS2/HBsAg).

25  Figure 11. Result obtained with some representative samples of genotypes A, B, C,
D, E, F and G after hybridization of their PCR product to the genotyping LiPA as
designed in example 4. Strip G: incubated with PCR fragments of FR1. The right strip
shows the positions of all probes applied. The numbering of the probes is described in
Van Geyt et al. (1998).

30  Conj.contr: conjugate control; Ampl.contr: amplification control (probe reacting with
all genotypes, located in conserved area). The probe lines with “target A” and “target
B” contain probes recognizing the target A and target B region as indicated in Figure

1. Probes 193 and 77 recognize genotype A only. Probe 78 recognizes genotype B
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Probes 186, 216, and 219 recognize genotype F only. Probe 140 recognizes genotypes
A and G. Probe 148 recognizes genotypes A, B and G. Probe 80 recognizes genotypes
5 C,D,E and G. Probe 239 recognizes genotypes B, E and G.

Figure 12. Complete coding sequence of the HBV preC/C gene as described by Bhat
et al. (1990).
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this new genotype Gvirus in the USA sanples, it was also found in sanples
originating from France. 30 The term"isolated" refers to material that is
free froweonmprnents that normally acconpany it as foundPCTVEP@®116mt ur al |y
occurring environment. However, it shquld be clear that the isolated
nucleic acid of the present invention m ght conprise heterol ogous cel
conponents or a | abel and the Ii ke. WO 01/40279 PCT/ EPO0O/ 11526 13 The

L ougnout apies BireaRt oL iR eBAEpEl Rl PuipleS ARS Ta RGP IBARIERRR, ce o

ri bonucl egithdegyol yner in either single- or double stranded form which
may enconpass known anal ogues of natural nucleotides that hybridize to
nucleic acids in a manner S|nllar to naturally 5 occurrlng nucl eotides. The
term spe s =—DPNA—seqy = and

gi ven by SE ary st¥ and . Within the
scope of the present 1nvention are all HBV nucleic acids that belong to the
new HBV genotype G and that thus differ 10% nore preferably 996 nost

pref er abl §rang®s or | &&s fr@m t he2nucl edbi de skquente as depicted®in Figure 1
or that ape at |easf, 10 90% preferably,91% ,nost .preferally 92%
|dent|calbe8“¥%e se%%encegas gg%fcted ?ln Fl%ure 9 A nEcIelc ggld sequence
that "diff{egss 10% 9% 8% or |less fromanother nucleic acid sequence" is a
nucl eic acid sequence of which respectively 10% 9% 8% or less of its
total nucleotides are different fromthe nucl eotides of the nucleic acid

sequence s 4 1ho bai ¢1@ CCAY h&~at | east
90% 91% 'TBtal 92% i égwag%? \(I)\Mg?o?ﬁzga@/ﬁ Fg}c:, %@gﬂ Ql 4 H?i 10b@)nucl eic
acid sequence of which respectively at least 90% 91% or 92@6of its total
nucl eotides are identical to the nucleotides of the nucleic acid sequence
it is conpared with. 20 As a result of the genetic code, also nucleic acid
sequences that show |l ess than 90% nore preferably 91% nost preferably
92% identity to the sequence as depicted in Figure 1 can encode the sane
proteins as is encoded by the nucl eoti de sequences of




HBV strai ns belonging to the new genotype G Therefore also these nucleic
acid sequences, that are degenerate as a result of the genetic code, fall
wi thin thiveostvepe of 25 the present invention. |n contraspCr/aprtddasisnown HBV
genotypes, the conplete genone of the 5BV sequence of the invention,

bel onging to the newWwy identified genotype G was found to be 3248 bp |ong
(Fig. 4). DEFRARLEROESCRIPBIONOF THEENWENITGIN st ops at codon 2 ( TAA
instead of CAA) and codon 28 (TAG instead of TGS (Fig. 5). The Core
region is 585 30 nucl eotides |ong, encoding a Core protein of 195 am no

aci ds, _anq*h@gﬁes@ntnfﬁ‘%ﬁ% Hated RS isoRited3EndBr phi¥G& eBVALbBMutRR 4did!h

nucl eotide followng the Core translation i n| tiation point (A at position
1901). Si hwlag at oucledtidet $egnengenwhighds wiguspto gehmetpfiae AnidemtiéediBIBYequence

bel on enot.y G.s i 40279
per/ erbor BeRst bR ntia ) dleh AT ArPyS PaFand 5)
The preS énngh&Bct@ﬁi‘édadWS 354 bp (118 am no acids), the presSZ regi on 165
bp (55 ami no acids) and the HBsAg region 678 b (226 am no acids) (Fig.

6). Like genotyf® &sequeecem\dclaefiadtiauredeSERAMYG b: genot ype G showed a 3
nucl eoti de del eli\0 a t 5

am no-term nal Lﬂarg Sg%ue%gé %q FPS %agc%dg}ra’danlrg%re[]féﬁb %fs:yé)’n O|@r1 %aé% I{agﬁ/

speci fically rel at @2%tidersity tdR}e p&duymecdseieﬁnatimhgm Idescri bed above,

further characterized that its nucl eoti de seqguence t%Sffers fr m HBV
genotpe A B, () Bsequcgre phigh 15t degengpteped Sesuitref IgeB%“hﬁo e to the

characteristics: (@qudﬁce%%eﬂnédqﬁ%ﬂn f(b 248 basepairs; 10 (b) it encodes a

transl ati onal stop codon at am no aci and 28 of the preCore region;
(c) it hadnd‘iBdividuel gmletldgrqup§@rfphyiogmtlbkltyeclitﬁﬁemt gpthpebfoftIﬁBVGcme

regi on; 6 nucl eoti de | etion in.the of the
HBcAg ORFY° df}é?e‘{]fts A T3N3 VIFR] SUEyy flgfge ePEh teR %% %r }}?gaﬁ%grt of
the preS lofdffes Bkahidtd Bt a1 SPHS: chﬁd&”éIOé?l' nl©9h) T, bﬁ\é aeélwuﬁ‘f@irfg acid
sequence of the |nvent|on tthus "has 1, 2, 3, 4 or 5 of the above mentioned

char ati er fremi other lisolatesrby en@petbmi i8¢0 @thodlen'emtlretmomc daehfodussiag tonon

rel ates toa nucl ei.c
poss %elegon or insertions) are classified as new genotypes. Based on results

obtained from several epidemiological studies (Blitz et al., 1998; Norder et al., 1994
Magnius and Norder, 1995; Telenta et al., 1997; Alvarado-Esquivel et al., 1998), six -
major genetic groups of HBV (A, B, C, D, E and F) were recognized. Apart from the

20  detection of these commonly found genotypes, in a prevalence study on samples from
chronic HBV carriers from Atlanta, USA and Lyon, France, the present inventors
have isolated a new viral HBV strain with at least 11.7% (new genotype versus
genotype E) and at most 15.3% (new genotype versus genotype F) divergence over
the complete genome. Accordingly, this new viral HBV strain has been classified as a

25 new HBV genotype G. Surprisingly, the prevalence of this viral variant in the US
exceeded 11% of all infections, although it had not been identified in all of the
previous molecular epidemiology studies. In addition to the prominent prevalence of
this new genotype G virus in the USA samples, it was also found in samples
originating from France.

30 The term “isolated” refers to material that is free from components that normally
accompany it as found in its naturally occurring environment. However, it should be
clear that the isolated nucleic acid of the present invention might comprise

heterologous cell components or a label and the like.



acid as descri bed above, conprising at |east one of the foll ow ng sequences
(Figs. 7 and 8): SEQID NO 44, SEQ ID NO 45, SEQ ID NO 46, SEQ I D NO 47,
SEQ | D Nov@01/4279 SEQ | D NO 49, SEQ I D NO 50, SEQ | D NO 51pCBE®N/ISNO 53,
SEQ ID NO 54, SEQ ID NO 55, SEQ I D N@;56, SEQ ID NO 57, SEQ ID NO 58, SEQ
ID NO 59, SEQ ID NO 60. The present invention further relates to a
fragnment @he gerpsl‘ynclelceacid’act thapudiesc a¢ilfedre wdedvinteathangaabler thraghodtat sai d

fragment is unique to the heretofore unidentifi.ed HBY 25 genotype G and
hat oot U g EPRIGARGH ASY HIcH Bk eNE DT SEF g8 ropnE tB BT of

nucl eot i dgseitHef SRR br HH@WT: kpaMRd HEiYn, GRNER YRS 2nfomPhass knoWn aBal®Buds of
nucl eoti de sequences, or the conplenent of Said fragnent, provided that

sai d fragnental ingcleotidesethatahybrilizehty pucdaly Geigerin aspgorercemaler depatvradly in

Figure.2 (SEQ.I1D 7), or.t he re e equ as depicted in Figure 3
(520 1D nesarngolheg s Em BeSRCAR RS IEIRTNG FRutiRalhEinding 20/ &
sequences Ffurdn dﬂlavgive@wr@E%am NO) rabin thehésihiplemehdBne@ddy thétdof eAlsoess t han
8% fromthe preS/S and preCd sequences of the strains of the present

g b

i nvent i onWithm heseenesefl the prasentievgniion deeral} HBYinuqly agidh diay peloug & thehe

present i | e i AVl J 9

T epoor TAESEY BenclbE U hot By teL 0, 1 SickRully 108 ol BRAERLC o ana
t ake over stayorHBYs fromt the nueRbtidd gejnendesSasi depidial pir Bigufe and thatext? & pastes (Tran
et al,. 1991). This atypical HBV strain vwas never recognized as. a new
genot ¥e. H% Brorrahrefesatly 3436, most I@f@%&%@p%z lg%ﬁﬁletﬁége WaRNGes gepictedo such

r econbi nathigm%vlents (as described by Tran et al. 1991), 5 the present

i nventors have inspected the conplete FRL genone for such events on the
nucl eot i d& melt acidsdquengt doe fidifiecsal 0%, 96 8% mrdesyrfegntanothemnddicioatidr known

genotypes. Evidence for reconbi nation. was not fo . o NE, Absence. . of
reconbi nafFIE éht Eu‘:flﬁlc aP’_rﬁ]eseﬂ'é%CE’/ Ot g’gicgﬁwegf‘f%( x&g’na/ % ﬁé’a i 6% PrBval ence
of this neyvivchbidaY 8 ifféRRi £&hahd Radleotides GOMEERITeid aBRVEHRACESNRE Y Pe.
The accidental ly honol ogous HBV sequences 10 described by Tran et al.

(1991)5 whiehparedwitbner ged only as a result of a reconbination event, are
6 sl i e IR0 BGRT olVECk Plends 6B 078, il BRI © one
nucleic acid sequence” is a nucleic acid sequence of which respectively at least 90%,
91%, or 92% of its total nucleotides are identical to the nucleotides of the nucleic acid
sequence it is compared with.
20  As aresult of the genetic code, also nucleic acid sequences that show less than 90%,
more preferably 91%, most preferably 92% identity to the sequence as depicted in
Figure 1 can encode the same proteins as is encoded by the nucleotide sequences of
HBV strains belonging to the new genotype G. Therefore also these nucleic acid
sequences, that are degenerate as a result of the genetic code, fall within the scope of
25  the present invention.
In contrast to the known HBV genotypes, the complete genome of the HBV sequence
of the invention, belonging to the newly identified genotype G, was found to be 3248
bp long (Fig. 4). The preCore region has translational stops at codon 2 (TAA instead
of CAA) and codon 28 (TAG instead of TGG) (Fig. 5). The Core region is 585
30 nucleotides long, encoding a Core protein of 195 amino acids, and has a nucleotide
insert of 36 bp, located after the fifth nucleotide following the Core translation
initiation point (A at position 1901). Similar to all other genotypes except genotype A,
the HBV sequence belonging to genotype G showed a 6 nucleotide deletion in the



M74501; Tran et al. 1991) and the preS/ S gene sequence as shown in Figure 3
(SEQ 1D NO 8; Accession nunber M/4499; Tran et al. 1991) do not form part
of the 1Ww@ossem invention. In the sane respect, the HBVPETEBIAI§BNE
sequence as shown in Figure 12 (SEQ hJp NO 169; Bhat et al. 1990) does not
formpart of the present invention and is therefore disclainmed. The HBV
preC C secp:bovqeteluylirﬁhaart of thel HReAsg QRIS (Higs eldarsin®. dThe pisledgiion coh®irmsont ext

of a chropig, c i er. who. |la ked t arrled hi gh
Povel o of rb BN Fing @pigsk fepign 165 i OF 2o Seifbianadhs BEIARLh ¢ he
presence figich BEYY @e(m)yﬁﬁm\sa&lm ({F‘ig n®de.iked @%n&&ﬁ@%ﬂtthé TH’EVt $cqlerdeS O
relates to a fragnent of a polynucleic acid as described above

char act er bdenging e gewitypefG slapveadia 3 sueleotidevdeletion (f eayneacid whpesttions1 Eonpri sed
in nucleic uences. 0 types A, B, C D E F and G Since
t he préésehltg gf‘ﬁ'&g ﬂ%g}? ﬁ%@ag%agp%fdge@oc acid alignnents of 7 genotypes, the
i nventi onmabdcamnt@rth@ﬁrersé}ﬁ ifivenSibn speefié0lydelatdzaatan MBVVsdlglcldiBYciducl ei ¢
aci ds sequences, characteristic for, HBV genotypes A, B, C, D E F and G

The t er m audesgabediaboves furhey Gharactesizpg éléaén‘fs ﬁ‘ﬂ‘éﬁ’qt@étﬁ%ﬁeﬁ?ﬁ%g’elﬁhﬁ?ml t is
present | Y %}H EPﬁﬁ-;p@rﬁi% Y9.E &F hﬁ at GORF &?J@fthé?dlﬁmﬁx‘i’g Hﬁ\é@&%‘ﬁwpes A B, G

D, E, F, an ragment of t I nvention can singl'e stranded or

doubl e stranded(a)lithaamldngthdi‘GZﬂSbueﬁalrs; 3247 bp Iong l\/bre preferably this
fragrrent is fro 5t0200b from5to 1300 b from5 to 700
bp IoHYy, from SHJ]t)o‘ L0 ﬁ%ﬁlat’fq%élnf@pt(iﬁ’ 8BF HYne &ﬁ@ %§t°tg]p’§f erably

from5 to 200 bp | gRgorelidsi flragment can be used for WO 01/40279
PCT/ EPOO/ 11526 16 cI oni ng and expression or the fragment can be used as
primer or-a proe 1tthasam36-fBNbledtyhlmagrtrmtﬂhﬁ)N termnealgragsdithe Conegngioon t her ef ore

Gescr! bed above it P SBAIIRTdETerBrng e CePyaalony of e HREAE PR

primer, able t O(e?cft ha$a Qﬁlhé‘f%tlcfeQIeléﬁéﬁQh teotérmigaPuRDE RGeS Oraci fical |y
anplif |n%a nucleic acid or part of a nucleic acid characteristic to HBV

genot thigrspepifie smbodiment.dhe HBY pelyeudleir acidsequsnanobibie geventipe diusde
pr 1 mer 4 S ?94 grbi{é %Qévearﬁen%%%& }?a%? tefQYe:, W th said prinmer being a

uni versal r| e act as sequenC| ng
In a more specific embodlment the present invention relates to an HBV polynucleic

acid as described above, comprising at least one of the following sequences (Figs. 7
and 8): SEQ ID NO 44, SEQ ID NO 45, SEQ ID NO 46, SEQ ID NO 47, SEQ ID Nb

20 48, SEQ ID NO 49, SEQ ID NO 50, SEQ ID NO 51, SEQ ID NO 53, SEQ ID NO 54,
SEQ ID NO 55, SEQ ID NO 56, SEQ ID NO 57, SEQ ID NO 58, SEQ ID NO 59,
SEQ ID NO 60.
The present invention further relates to a fragment of a polynucleic acid as described
above characterized that said fragment is unique to the heretofore unidentified HBV

25  genotype G and that said fragment contains at least one nucleotide or a combination
of nucleotides different from known HBV genotypes A, B, C, D, E or F nucleotide
sequences, or the complement of said fragment, provided that said fragment is not
equal to the preC/C gene sequence as depicted in Figure 2 (SEQ ID NO 7) or the
preS/S gene sequence as depicted in Figure 3 (SEQ ID NO 8).

30 Tran et al. (1991) have described the preS/S and preC/C sequences of an HBV
recombinant strain which accidentally differ less than 8% from the preS/S and preC/C
sequences of the strains of the present invention. In contrast to the newly identified

HBYV genotype G of the present invention, however, this atypical HBV strain was



or anplifying nucleic acids from HBV genotypes A, B, C, D, E, F and G The
term 10 "prinmer" refers to a single stranded ol i gonucl eoti de sequence
capabl e sfoap#izng as a point of initiation for synthesi sPOT/EROGpINEIGEr
extension product that is conplenentany to the nucleic acid strand to be
copied. The length and the sequence of the prinmer nust be such that they
al | ow to degcribed Iueths%ymnh@@0§ anf eveheobsgmergsignofpamtitrke sovePbgfBBRbMith  t he

of ‘the 15rrERERE B PR ag PRCTCGe Rl RRpal PR SRR BN G g o

the pri rre%ﬁalhav@b@é%r réfdpRzed Ws | £A4W ARBotySREAG! driiér tERAEY R desitgptecce Wi | |
depend on the conplexity of the required DNA or RNA target, as well as on

t he condi s¢queBceavItivfispert ﬁm@obrrpmbm@lqnﬁgms (@Lﬁ?ﬁcrd@dtté’ angtalr WA i oni c
str en_gg h g;%g)erf:yegfe 1%%” torsg}jl%g tlrllsgectgé Iﬁ-% 0881 gettg I%Rtl Q eﬁﬂm H%vgn(?%oﬁi ‘ta‘nep robe

conprisin escr probe béeing a HBV

genot ype ﬁuél@ﬁideflb\@el Jund @y logbh&ichlly fcaccb sagregathmmm bmt keswipgatoeypesr t he
specific detection of a . nucleic acid art of a nucleic acid
char act er E¥ideace @rwr@é%t%\@a@mﬁémbr e%‘i’@elicﬁ\féfrftei"?}ﬂb‘&%%l PEE s to  an

ol i gonuc! et ity Rphe) SOAPEICHE% EABERELI R AP SirbPEtAP AlRarctitl sai d

probe being a universal probe to act as a hy zat1 on probe for
nucl ei ¢ adti ckscémem ﬁEwI—BBVggamntypresT h&, ad8jdeftally, th:nolEgmsdHBV Fhquenegsm

"probe’ refer |ngle st ences ifiic oligonucleptide that
has a?ge dessebed hat @ﬁﬂ Vxh@b Ke e@%{gﬁfﬁ %q%?eﬁcéesrlﬁ ohe HBy
genone. PF&B%%ltMn eR;QﬁS ﬁreoﬂl%lﬁﬁéﬂr RoRDAY (rexehCin?Ontidi Th 8RE SR el BRQ, nore

preferably fromabout 10 to 25 nucl eoti des Particul arl'y preferred |engths
of probesHB¥ pmd?eéC gene Sequen, aslsbowndn Figire 26SEQ7D W@, 7;18¢ceggion gumber2, 23,

nvent | on Wi OEeTahich B ar Dol B Bon Boent e CroBl MilenaiPgh =™

nucl eoti des wOCH: A&cdsﬁ@ﬁlﬂﬁ%e@Mﬂw@l air desl. 4991 Ridpi Mg fﬂﬁﬂlﬁatteﬂf geoups
that do not essenti al lél alter their hybrl di zation characteristics, WO

01/ 40279 PwseEpOKNion2 the sameaespeeh e HRY/ pieClr ige8e scqenes & FyWioint he
nent e 18 BEEPRS S0l A0 1 PEATRIEE Ry B A L SRR
fol l owed Mwesii6n shdfy théretdre dﬁ@laﬁméd f TR BWepreCaM ecljuehas by Bhabyt alseas
disclosed and discussed in the context of a chronic carrier who lacked anti-HBc but
carried exceedingly high levels of HBV DNA in serum. As for Tran et al (1991), the
20  link with the presence of a new genotype was never made.
The present invention also relates to a fragment of a polynucleic acid as described
above characterized that said fragment is a universal fragment which is comprised in
nucleic acid sequences of HBV genotypes A, B, C, D, E, F and G. Since the present
invention provides nucleic acid alignments of 7 genotypes, the invention allows for
25  the first time to delineate universal HBV nucleic acids sequences, characteristic for
HBYV genotypes A, B, C, D, E, F and G.
The term “universal” as used in the present application means that it is present in,
corresponds to, or is characteristic to HBV genotypes A, B, C, D, E, F, and G.
The fragment of the invention can be single stranded or double stranded. It can be
30 from 5 to 3247 bp long. More preferably this fragment is from 5 to 2600 bp long,
from 5 to 1300 bp long, from 5 to 700 bp long, from 5 to 500 bp long, from 5 to 300
bp long and most preferably from 5 to 200 bp long. The fragment can be used for



of the adequate nucl eases and recovery of the priners and/or probes, e.g.
by 5 fractionation according to nol ecular weight. The prinmers and/ or probes
accordi ngvoo1/42ne present invention can al so be synthesi zedrgh@misw |y, for
instance by the conventional phosphoqgri ester method. They can al so be
part of a branched DNA capture or detectlon probe (Sanchez-Pescador et

al ., 1988¢lobimgemdedxpedssion 1 Be) fragneent cambe sisethaly primpr obe prable inke HBVent i on
may be | abel ed. &F?eling may be carried 10 out by any method known to the
person skPPREMEROfhe art. The nature of the |abel may be isotopic (32P,

35S, etc. rn@breldet m&@&@ﬁIﬂs‘eréfbf@ilédﬂreléﬂésq%hgﬂgbﬂuc@tfae)pr@ﬁerr&amph%gée on a
branched DNA probe. The oligonucl eotides use ri mers and/or probes may

al so cont &agment @ﬁodgﬂicgbed)fabomomébsaldl@mlbﬁgm&g Bé’hgqmtmﬁoé“;pmr:tﬁcm at es
(Mat sukura.et a 7 hor | at r._et 1979
or pep{| dgmﬁler % ld to °§ ép(lﬁler i S gl?}psequé ngﬁl?eli’éscclﬁlcaelﬁ anﬁ)hfﬁfgé'%) or)

may cont ahﬁrclelataerdcw ]ﬂiﬂ &0a ag@ab&c{dﬁaﬁﬁictdmue&o #BV gidfifpe GT e prgstntoduct i on
of these nodifications nay be advantageous in order to positively influence

char act er inveniien als relages mrqhapwl%ﬂe PrFST cemprising adeagpient asdegerhede
hybrid-f Owale'sgﬂo S LG e éﬁ:ﬂ@éﬂs%@é} éﬂigt&édt%pﬁﬁlgg%r dsQ&uéHe o CU' es,

etc. 20 AS np er variations o trons in I'nto
ori gi nal &N&npbﬂn@lﬁMewszldprﬂdnfefm\agddanypqsrm,bﬁscz Dhé&sé€ amir(BaThe)tm‘mvm |

o1 | gohbic SOTES SRR SRR SRR GIEGIUICONEe SURGTIPablsatt B8 Jand
sensi tivi ?;m Jﬂﬂlt?a&%ﬁtfaaéynﬂl%@e 'o?§gﬂfne¥ &aeﬁém@au&rthmpedrﬂmﬁ%h@& ith

t hese nod ol i gonucl éoti d owever, should be essentially the sane as
those 25thebnleieacidistrand toebaonpigi. fihe dength gahtiel S@quanste@f thenpramerr efiesr r ed

enbodi men; of .the jnvention, the rob and/ ner e of t he
t ar get seh%éﬁ%@ah i ﬁglf’gatf’éﬁiql%t &5511 of %heeg)ftg}smn. Przgﬁﬁ‘gf lirgéeaagoﬁ of a
probe and{iemdth ¥ he emlaiaeuttsl5© RBCIBSERE M ord PreBdthbl nthellén seeeence

w thin the genone of the newy identified genotype Gt conprises one

or rmote npumebisiabeut th3P nueleotides Mestaneierabily, t ngth %fsth%tptim?tﬁ ingbP¥n to the
T et
pr ef er abl yeqhb® DX 6r R0t 40,216 %eﬂ@E/oERﬂ@édlﬁﬁtZ(ﬁls at which the primer is used
such as temperature and ionic strength.
The present invention also relates to an oligonucleotide probe comprising a fragment
20  as described above, with said probe being a HBV genotype G specific probe, able to
act as a hybridization probe for the specific detection of a nucleic acid or part of a
nucleic acid characteristic to HBV genotype G. The present invention also relates to
an oligonucleotide probe comprising a fragment as described above, with said probe
being a universal probe, able to act as a hybridization probe for nucleic acids from
25 HBYV genotypes A, B, C, D, E, F and G. The term “probe” refers to a single stranded
sequence-specific oligonucleotide that has a sequence that is complementary to the
target sequence in the HBV genome. Preferably, these probes are about 5 to 50
nucleotides long, more preferably from about 10 to 25 nucleotides. Particularly preferred
lengths of probes include 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24 or 25
30 nucleotides. The nucleotides used in the probes of the present invention may be
ribonucleotides, deoxyribonucleotides and modified nucleotides such as inosine, or

nucleotides containing modified groups that do not essentially alter their hybridization

characteristics.



18 preferably 10% or nost preferably 5% m smatches). It is to be understood
that the conplenent of said target sequence is also a suitable target
sequence woosen® cases. It shoul d be understood that probeeT/ER@r118z6e
designed to specifically hybridize tojg target sequence of a nucleic acid,
may fall within said target sequence or may to a 5 |large extent overlap

wi t h sai d Tharmyeles samd{oe rmrendrs . agcordngntoathd upy@tioni ¢an bruptepateddss clonutgsi de as

well as within.sajd. target sequence). In very, specific enbodi.ment of the
i nventi on“ftcﬂH’bf‘}fP dlasgufls, opainige c‘ﬁ_%@@n“\ﬁﬁldm%}{het ﬁ8“§§’9?381ge8’t‘?18%t“iensert in
the N-ter Hé_lgill}@bcd?ﬁfrfee&gd foNBWE@ b9 ek &8bA Bf B 14IRY feNMeléhcEplashfids by use
TAGAACAACTTTGCCATATGGCCTTTTT TAGA (SEQ I D NO 61) Mdre specifically, the

pri mer an@f dhe pdewuate fuuclsasdsnamchrpedverye 06 ghe Awtmesn eansornprabesf e.gt Ry

L IR e S R B 203

| D NO 67) the it (nSERkdD D 889 ;be AattlckiAeSEEhntdc A, 68} ; instadel Gy( §eQ | D NO
70); TTTGC (SEQ ID NO 71); 25 TTGCC (SEQ I D NO 72); TGCCAq(@Ili ID NO 73);
GCCAT ( SECPmvontignay phosphocirrester grethqdp I&I@’ 730 - alsachy Aprt oo hrep %)‘A 30

ATATG ( SEQulifePadibtion Jrob R dnoisd-pd3cior L8, 1088 Bikted SER, HBHNO 79):

The primers and/or probes of the invention may be labeled. Labeling may be carried

10 out by any method known to the person skilled in the art. The nature of the label may
be isotopic (*°P, *S, etc.) or non-isotopic (biotin, digoxigenin, etc.) or may reside on a
branched DNA probe.

The oligonucleotides used as primers and/or probes may also contain or consist of
nucleotide analogues such as phosphorothiates (Matsukura et al, 1987),

15  alkylphosphorothiates (Miller et al., 1979) or peptide nucleic acids (Nielsen et al., 1991,
Nielsen et al., 1993) or may contain intercalating agents (Asseline et al., 1984). The
introduction of these modifications may be advantageous in order to positively influence
characteristics such as hybridization Kkinetics, reversibility of the hybrid-formation,
biological stability of the oligonucleotide molecules, etc.

20  As most other variations or modifications introduced into the original DNA sequences
of primers and/or probes, these variations will necessitate adaptations with respect to
the conditions under which the oligonucleotide should be used to obtain the required
specificity and sensitivity. The eventual results of the priming or hybridization with
these modified oligonucleotides, however, should be essentially the same as those

25  obtained with the unmodified oligonucleotides.

In a preferred embodiment of the invention, the probe and/or primer recognizes one of
the target sequences as indicated in Figure 1. |

The term “target sequence” of a probe and/or primer, according to the present
invention, is a sequence within the genome of the newly identified genotype G that

30  comprises one or more nucleotides that are unique on their own or as a combination to
the newly identified genotype G and to which the probe or primer is complementary

or partially complementary (i.e. with up to 20%, more preferably 15%, more



TGGCC (SEQ | D NO 80); WD 01/ 40279 PCT/ EP00/ 11526 19 GGCCT (SEQ | D NO 81);
GCCTT (SEQ ID NO 82): CCTTT (SEQ ID NO 83): CTTTT (SEQ ID NO 84);: 5 TTTTT
(SEQ | D N 8531279 TTTTG (SEQ ID NO 86): TTTGG (SEQ | D NO BZ)/EPOGIII&EC ( SEQ
ID NO 88); TGGCT (SEQ ID NO 89); 10 T (SEQ ID NO 90); GCTTA (SEQ I D
NO 91); CTTAG (SEQ ID NO 92); TTAGA {SEQ ID NO 93); TAGAAC (SEQ I D NO
94); 15 AfuAGALlySEED lob niNSt PEfrabIGARNGARIs(rSEsRed) DING 18 B, undRARAMANGSER | D NO

97): ACAACT ( SE SEQ | NO 99 20 AACTTT (SEQ | D NO
103)); Acﬁm@(epﬂsggfp 3,91'\43@, %if)quenceﬁ a@%@é% Braghsedysyce mﬁ?‘ﬁ@éégeéng ID NO

103); TTECHAEERuh&rNobd Qb &r&%sﬁw desiEfed 18 Neckialy hyHEAd Ao GSEQ | D
NO 106); CCATAT (SEQ ID NO 1

target sequence of a nucleic ac1d may fall within said target sequence or may to a
5 large extent overlap with said target sequence (i.e. form a duplex with nucleotides

outside as well as within said target sequence).

In a very specific embodiment of the invention the target sequence is chosen within

the 36 nucleotide insert in the N-terminal part of the Core region of HBV genotype G:
10 TAGAACAACTTTGCCATATGGCCTTTTTGGCTTAGA (SEQ ID NO 61)

More specifically, the primer and/or probe of the invention recognizes one or more of

the following sequences:

15  TAGAA (SEQ ID NO 62);
AGAAC (SEQ ID NO 63);
GAACA (SEQ ID NO 64);
AACAA (SEQ ID NO 65);
ACAAC (SEQ ID NO 66);

20 CAACT (SEQ ID NO 67);
AACTT (SEQ ID NO 68);
ACTTT (SEQ ID NO 69);
CTTTG (SEQ ID NO 70);
TTTGC (SEQ ID NO 71);

25 TTGCC (SEQ ID NO 72);
TGCCA (SEQ ID NO 73);
GCCAT (SEQ ID NO 74);
CCATA (SEQ ID NO 75);
CATAT (SEQ ID NO 76);

30 ATATG (SEQ ID NO 77);
TATGG (SEQ ID NO 78);
ATGGC (SEQ ID NO 79);
TGGCC (SEQ ID NO 80);



CATATG (SEQ I D NO 108); ATATGG (SEQ I D NO 109): '30 TATGGC (SEQ I D NO
110); ATGGCC (SEQ ID NO 111); TGGCCT (SEQ ID NO 112); GGCCTT (SEQ I D NO
113): WOW0AA#@R79 PCT/ EPOO/ 11526 20 GCCTTT (SEQ | D NO 1Bd)/EP@AESHT ( SEQ
ID NO 115): CTTTTT (SEQ I D NO 116); 1$TTTTG (SEQ ID NO 117): 5 TTTTGG ( SEQ
ID NO 118); TTTGGC (SEQ I D NO 119): TTGGCT (SEQ ID NO 120): TGGCTT (SEQ
| D NO 121 3GCCHEER IDSEPSIP NO 122): 10 GCTTAG (SEQ I D NO 123): CTTAGA

(SEQ I D 4%)3%'{ (SEQ I D NO 125); AGAACAA (SEQ I D NO 126);
GAACAAC ( ( WA} B AACAACT (SEQ ID NO 128); ACAACTT (SEQ I D NO
129); CAACHTT 1 RO2)130);  AACTTTG (SEQ I D NO 131); ACTTTGC (SEQ I D

NO 132); 20 CTT (SEQ | 5 No 133); TTTGCCA (SEQ I D NO 134); TTGCCAT
(SEQ | D NOTT3H)(SEQ ID NO 84);

5 TTTTT (SEQ ID NO 85);
TTTTG (SEQ ID NO 86);
TTTGG (SEQ ID NO 87);
TTGGC (SEQ ID NO 88);
TGGCT (SEQ ID NO 89);

10  GGCTT (SEQ ID NO 90);
GCTTA (SEQ ID NO 91);
CTTAG (SEQ ID NO 92);
TTAGA (SEQ ID NO 93);
TAGAAC (SEQ ID NO 94);

15  AGAACA (SEQ ID NO 95);
GAACAA (SEQ ID NO 96);
AACAAC (SEQ ID NO 97);
ACAACT (SEQ ID NO 98);
CAACTT (SEQ ID NO 99);

20 AACTTT (SEQ ID NO 100);
ACTTTG (SEQ ID NO 101);
CTTTGC (SEQ ID NO 102);
TTTGCC (SEQ ID NO 103);
TTGCCA (SEQ ID NO 104);

25 TGCCAT (SEQ ID NO 105);
GCCATA (SEQ ID NO 106);
CCATAT (SEQ ID NO 107);
CATATG (SEQ ID NO 108);
ATATGG (SEQ ID NO 109);

30 TATGGC (SEQ ID NO 110);
ATGGCC (SEQ ID NO 111);
TGGCCT (SEQ ID NO 112);
GGCCTT (SEQ ID NO 113);



TGCCATA (SEQ I D NO 136); GCCATAT (SEQ I D NO 137); 25 CCATATG (SEQ I D NO
138); CATATGG (SEQ I D NO 139): ATATGGC (SEQ ID NO 140); TATGGCC (SEQ ID
NO 141) ; WATGBAST (SEQ | D NO 142); 30 TGGCCTT (SEQ | D NO R&BEPOO/BEGCTTT
(SEQ I D NO 144); GCCTTTT (SEQ I D NO %g CCTTTTT (SEQ I D NO 146); WO

01/ 40279 PCT/ EPO0/ 11526 21 CTTTTTG (SEQ I D NO 147): TTTTTGG (SEQ I D NO
148); TTGOEXTT GHD IDN@I114Q); TTTGGCT (SEQ I D NO 150); 5 TTGGCTT (SEQ I D

NO 151); 152); GGCTTAG (SEQ I D NO 153); GCTTAGA (SEQ
| D NO 154FE%T@£ﬁ$Mﬂ »al so relates to the use of a HBV genotype

speci fi ¢ priTTET @ A5 NO 11¥)obe of the invention in a method to detect, in
a bi ol ogi cal sarrpl e, the presence of the new HBV genotype G The i nventi on
al so rel al@FTHE (9HE RAD119; uni ver sal primer and/or a probe of the

i nvention | hod to detect, in a biological sanple, the

pr esengce ﬁ@?’%ﬁﬁ@gﬁ dent invention further relates to a nethod for

t he det eClIII‘Q‘GG(D(SEQIID|NXgI1Q9j sanpl e of the presence of a polynucleic acid

characteristic to HBV genotype G The present invention further relates to
1g0k

a et hod TECGEBV(IRALP Yisi ng a pri mer
TGGCTT (SEQ ID NO 121),

GGCTTA (SEQ ID NO 122);
10 GCTTAG (SEQ ID NO 123);
CTTAGA (SEQ ID NO 124);
TAGAACA (SEQ ID NO 125);
AGAACAA (SEQ ID NO 126);
GAACAAC (SEQ ID NO 127);
15 AACAACT (SEQ ID NO 128);
ACAACTT (SEQ ID NO 129);
CAACTTT (SEQ ID NO 130);
AACTTTG (SEQ ID NO 131);
ACTTTGC (SEQ ID NO 132);
20 CTTTGCC (SEQ ID NO 133);
TTTGCCA (SEQ ID NO 134);
TTGCCAT (SEQ ID NO 135);
TGCCATA (SEQ ID NO 136);
GCCATAT (SEQ ID NO 137);
25 CCATATG (SEQ ID NO 138);
CATATGG (SEQ ID NO 139);
ATATGGC (SEQ ID NO 140);
TATGGCC (SEQ ID NO 141);
ATGGCCT (SEQ ID NO 142);
30  TGGCCTT (SEQ ID NO 143);
GGCCTTT (SEQ ID NO 144);
GCCTTTT (SEQ ID NO 145);
CCTTTTT (SEQ ID NO 146);



and/ or probe of the present invention. 20 More specifically, the present
invention relates to a nethod as descri bed above, further characterized
that it ovoprimes the follow ng step: (i) possibly extracpCngraEaswsucl ei c
acid present in the biological sanplejpq (ii) anplifying the nucleic acid
characteristic to HBV genotype G (iii) detecting the anplified nucleic
aci d char &ATETIG (SEQ D MEY 1dénot ype G 25 Priners used for anplification

may be ge i i otype G specific primers. Generic priners

al | ow the[}m@(ﬁéﬁéiﬁﬁ(ﬂ% fromstrains that belong to genotype G as

vel | as DigpTiicee @SBeNDIY0ayps bel onging to other HBV genotypes. Genotype
G specific prinmers, in contrast, will allowonly the anplification of the

nucl ei ¢ adTdSGEBHEQARING 168kt bel ong to genotype G These genotype G
speci fgc T%C?éﬁrﬁﬁé(aqjlps[@? 1@11 within the scope of the present invention.
on Tur

The present 1 nventi hér”’rel ates to a method for the universal

det ect i onTIGGE@TITAI(SEQIDCHO 1$anpl e of the presence of HBV. WO 01/40279
PCT/ EPOO/ 11526 22 More specifically, the present invention relates to a
uni ver sal G%E%Ga@ EQJLN ]eis'l‘: above, further characterized that it

conpri sesédrajﬁr (| ) possi bly extracting the nucleic acid
present in % (?g ﬁ (i1) anmplifying the nucleic acid; 5
(iii) detecting the anplifi ed nucI eic acid. Primers used for arrplifi cation
in sai ver sal hod, are upnivers that allowt

anpl i t (?ca&#"ﬁ)ﬁn%ﬂmm&ﬁﬁor tsiates fo te y‘%le% %%en@ypfbsl’eél “i’:pﬂﬁﬁr é“df?ﬁél term

" bi ol ogi C?fobwmh@ InvRgtidtS R hﬁtﬁolaQo Ricenh o mmgfchpghnﬁ;ﬁé &S phQ@eAdof
bi ol ogi ca material (tissue or fluid) taken either directly fromthe

infected Hemew HBiVingenotype&i.ter 10 cuI turing (enrl chrrent) and cont ai ni ng

of "any ki e Br-OBRAarREs © oot Ska el palio; AR L proREEF I =1 " °

| ynphocyt gwvighead il i @sdrBh@hodko deRboth &sbioldgdil Gadiplel WS presteadf
sanpl es, urine, hepatocytes, etc. Nbr e particul arly "bi ol ogi cal sanple”

ref er 55t oHBGod ser um or pl asma sanpl es.
The present invention further relates to a method for the detection in a biological

sample of the presence of a polynucleic acid characteristic to HBV genotype G.
The present invention further relates to a method for HBV genotyping using a primer
and/or probe of the present invention.
20  More specifically, the present invention relates to a method as described above,
further characterized that it comprises the following step:
(i) possibly extracting the nucleic acid present in the biological sample;
(i) amplifying the nucleic acid characteristic to HBV genotype G;
(iii) detecting the amplified nucleic acid characteristic to HBV genotype G.
25  Primers used for amplification may be generic primers or genotype G specific
primers. Generic primers allow the amplification of DNA from strains that belong to
genotype G as well as DNA from other strains belonging to other HBV genotypes.
Genotype G specific primers, in contrast, will allow only the amplification of the
nucleic acids from strains that belong to genotype G. These genotype G specific
30  primers also fall within the scope of the present invention.
The present invention further relates to a method for the universal detection in a

biological sample of the presence of HBV.



15 The nucleic acids are rel eased, concentrated and/or isolated fromthe
bi ol ogi cal sanple by any nethod known in the art. Currently, various
comer ci avoki/sm7are avail able such as the Q Aanp Bl ood KeeT/EP@MIScagen
(Hi I den, Germany) for the isolation nucl ei ¢ acids from bl ood sanpl es
and the "High pure PCR Tenplate Preparation Kit' (Roche Di agnosti cs,

Br ussel s,MBed gpagifjcallf}) therproseint ikvention 2datps ¢x edumessdl onethedlaatdesambefi DNA or

RNA from g biol ogi cal sanple are also available (Sanbrook et al., 1989).
The nucl aevacalesPaper SR oAmasisiee e 40y pol yrer ase’ chai n
reaction (PCR (1SaidsibBiextactingliB8&heleiciadRiSfescnBinthé 8Rddi sarhple; Landgren
et al., 1988; V&J_)S?nd _%I I ace,g]{1_989_; Bar??j, 1991), nucleic al??a
sequence- based @rpimplifymgitennydldsend; 25 Guatel i et al., 1990; Conpton,
1991) . transcripty on- based ampld fii cation.system (TAS;, Kwoh et al., 1989),
stranc? di spl ace et giﬁ?elaén }ﬂc?ﬁn(ugltls}&;acﬁck, 1990) or anplification by

means of Khdersapkd dasemplifd@ion i@tsadd univéR8OmetHodbite amyveddah iingdds tiadpl e
nmet hod known in the art, that allows the anplification of nucleic acid
nol ecul es?llosy the amplaficpt@mpafdPNA fgam gll genotyey)A.B, GNE, FsiddBez- Pescador et

al ., 1988; a 1, , - i ' et hod of
the pr esetc il auflogitel el 25 G PlUR Inkifio Rt B8 ahf bichi o
subsequenmbtyriflgtissie drffarid)dakaceiihen doéctlyhfeom phe sfete] hameld beingf ar afteypi ng of

o P orease nahare bed fant B Sl BB S MHE Vo
01/40279 rﬁg gg@%?/eélﬂe‘é%@altgé%&%y IGHE Br@RnE B 28 %s, BIVAY i tifuel BRPHER

products ( ., singl é-stranded conformational pol ynorphi sm
anal ysi s sperm,HgmpitRypr WdoattulipRORaESSTRsolofueth liduid etilturas, fecall g@@les, urine,
sequence-based typin SBT;. Sant ia et al.,, 1992 and 1993) he use of
sequence }?B@@Fﬁ’tF% et?r R’Hé'? Bm?‘ﬁlﬁgé?%%&c?]o 9é§5;° b?ﬁ’oé" i?ﬁu%ﬁﬁp%éﬁl?er qui st ,
1991), 5 dahigiddse of PCR in conbination with sequence-specific

ol i gonucl eoti de probing (PCR- SSOP;, Saiki et al., 1986), TMA or bDNA
t echrliSqueBhe Suelaienadidy acamclpascpe edrsentsaied \angd/ognigolRisdwhiome thee hiolagicaket hod

such 2 BBV BRI o, TR ol o M S
t her mal - cyallgbie equte as ithg QlaahpdBpba Skit Sasih adiagéry (Aidenq Geemahpdf@etsenci ng
isolation of nucleic acids from blood samples and the ‘High pure PCR Template
Preparation Kit’ (Roche Diagnostics, Brussels, Belgium). Other well-known
20  procedures for isolation of DNA or RNA from a biological sample are also available
(Sambrook et al., 1989).
The nucleic acids of the invention can be amplified by polymerase chain reaction
(PCR; Saiki et al., 1988), ligase chain reaction (LCR; Landgren et al., 1988; Wu and
Wallace, 1989; Barany, 1991), nucleic acid sequence-based amplification (NASBA;
25  Guatelli et al., 1990; Compton, 1991), transcription-based amplification system (TAS;
Kwoh et al., 1989), strand displacement amplification (SDA; Duck, 1990) or
amplification by means of QB replicase (Lomeli et al., 1989) or by any other suitable
method known in the art, that allows the amplification of nucleic acid molecules. Also
TMA (Guatelli et al., 1990) or bDNA (Sanchez-Pescador et al., 1988; Urdea et al.,
30  1991) techniques can be used in the method of the present invention.
The products of this amplification step can subsequently be used for detection of the
presence, and/ or for typing of the nucleic acids present in the sample. Analysis of the

presence and typing of these nucleic acids can be done by any method known in the



10 are commercially avail able. Recent sequencing techni ques provide for

si mul taneous sequencing in the 5 and 3' directions. Sone exanpl es of

aut omat ewv@egquencers are the McroCGene CipperTM 2 Dye andr/Epr@/NEBY 0Gene
Blaster TMfromthe QpenGeneTM systeny(Visible CGenetics Inc., Toronto,
Ontari o, Canada) and the ABI PRI Sl\/é system (Perkin Elmer Inc., PE

Bi osyst engrf, foEh Appiupksdl aBabISIysxféhﬂs RoprpductC(€lpy et 8L ovingla-strugikyl.  Assay

t hods t hat I t.h t f d
" the. bi BREGTEPraa BoRirT Riters b ick abuedeh ERR e R fhorn
bl ot Norﬁlhel'9'92p|s@%ueﬁée -Bed Y pthg (SBTTESantandirisict @f., B992, anl989}), thd@sewstl abel | ed
anpl |f|ed sanpl e being bound to a menbrane, t he menbrane bei ng

i ncor por asestiendetspeeific psiaars BHRCR regseipe (PERP; lgap @dlleéiﬁt%llﬂﬂylﬂﬂlbl zation
and wash ﬁlgrhcs“% bf BPR inadi (§ioR Wﬁqes%ﬁﬁen\%fﬁ %%Hﬁﬁ HHEOIRI FeBﬁd?ﬁf‘ Wﬂ ored. An

alternativ reverse orma

contai ns ssd)Bbslukl ttnalt, 986, MM tor DA sedhaijues! SHqQémsn@ézm berpatfiornieded  to
certain locations on a solid supgort and the anplified polynucleic acids
are | abel W@ any Kngpgeeqigiclganetao ﬁ\échd@t%tep@fm@fc ihﬁsow@ﬁhaé of AR, The

term"sol éda orr theca'ﬂaml ﬁfn?erth(g xéﬂ% & 9 I@IQO)E‘IKHS and/or
m ei?iMépr ovi Cg (?

ollgonucleot robe can e coup retains Its
hybr i di zatootsfor therraslt giclesteguencarg sqlidophade sequienting hrd Momgtedwnqhdnemgl of

hybridi zati on renaj s Io the soljd substrate amcrotlter
ol at et - g7 Cormerhal A HHE RGeS AR P g ViR P ingtanecu
nitrocel |y Qétﬁ‘)in%’fn 'S’ GhaSPRGE& onk D&M é?(ranfial&mf&utd:r)ﬁdtéﬁ séq%e%?sl higation to
the nenbrane or Tixation it nay be conveni ent ﬂwpf nucl %C acid

e rgm

probe in thuedéncrq(berfea@hpperéviéﬂymad |tlm1Mmr06mpﬁ BLB@ter thy@pﬁnﬁ}m@t I'on

i th i i1 Oiste suegroihe SRR G e R R B e s

groups, %r éPérknﬂEﬁﬂ&SIncorPEloBmsyﬂ@mW Ph fgp;ﬂteunBldawérﬁQSF@terp@@y eins. WO
01/ 40279 PCT/ EP00/ 11526 24 A preferred enbodi nent of the present .invention

t hus Fel afalifornia,aUA) hiesay snallads thasaely abigdormationefra Briyidbetwesy 8 t hat it
corpr) ey LgbL PR iy P02 DR AP
(iii) hybblbdlmrﬁ@rﬁ Ibéot rurcdotibdotafoitat (Satksidolay., Unde), thkenakbelked aopldiedi ons, at
sample being bound to a membrane, the membrane being incorporated with at least one
labeled probe under suitable hybridization and wash conditions, and the presence of
20  bound probe being monitored. An alternative is a “reverse” format, in which the
amplified sequence contains a label. In this format, the selected probes are immobilized
to certain locations on a solid support and the amplified polynucleic acids are labeled
in order to enable the detection of the hybrids formed. The term “solid support” can
refer to any substrate to which an oligonucleotide probe can be coupled, provided that
25 it retains its hybridization characteristics and provided that the background level of
hybridization remains low. Usually the solid substrate will be a microtiter plate (e.g.
in the DEIA technique), a membrane (e.g. nylon or nitrocellulose) or a microsphere
(bead) or a chip. Prior to application to the membrane or fixation it may be convenient
to modify the nucleic acid probe in order to facilitate fixation or improve the
30 hybridization efficiency. Such modifications may encompass homopolymer tailing,
coupling with different reactive groups such as aliphatic groups, NH; groups, SH

groups, carboxylic groups, or coupling with biotin, haptens or proteins.



appropriate conditions with one or nore probes, with said probes being
possi bly attached to a solid substrate; (iv) possibly washing at

appropri avteovend ti ons; (v) detecting the hybrids fornedpcl@réoniszeder to
obtain fast and easy results, if a muhyitude of probes is involved, a
reverse hybridization format may be convenient. In this preferred

enbodi nentA pmér&dleﬁmbéﬂnenppﬁﬁmg)r@eet ihmi@hlthusedlatcts teemuethod dndestiillomds on a
solid support an i fie acids are |labeled in order to

enabl e t hédW& 6 36?“ gd Iltl f&lofﬂBgE)tFBsent i nvention further
relates to a di gol Ynpsdsivty Kittacting tﬂb’%ﬁlcleﬁb ﬁ:l%ﬁem lﬁ&elﬁo@gﬁmaﬁ@% above,

conprising the follow ng conponents: (i) en appropria a neans for
rel easing, isol @i agpbfyietheanclemtacily the nucleic acids present in the

ventTon: (i1 FikRizigiane dhe uBlets R bRy S e RBP4

present in the Sa”ﬁhﬁopnﬁ@ca}ﬂﬁtl&{seﬁﬁlﬂbné BY &dird probeg)agiti lszﬁd'ﬂrb’bds&ieﬁiges to a
di agnostic kit as described above, said kit conprising at |east one primer

and/or at |east on@%ﬁéﬁb@t@hed%ﬁlmﬂ\@éﬁbﬁw A specific and very
user-friendly qhgpﬁ(ﬁﬁfbfl}pr}émm%gt%gp oﬂﬁﬁ’l ﬁ? .assay (Stuyver et al.

1996), conpri si onent’s when approprl ate, a rreans
for rel easi ng, (\sohaéatmgtmmaﬂmseﬂmmml ng the 25 nucleic acids present in

aid sanpl e bl di to th
" vent§ oni prdky i olaih das eng REReaHls. {PEisu A1 ReRpeRy S BT JES R h o
nucl ei ¢ aﬁglg'ldlfeni%h%grﬁﬁt drﬁ‘élﬂ/ (Bet&nl?ﬁl\{ergzappgﬂgﬁﬁ & eftbodifRAL t}féns%lééﬂ%dver sal

probe, fiXx to as ort ridization buffer,
conponent prq’mesasesanmobrbrzeqbrtmohwamglosaucdls dubfwlid {uppor amisthesajhmhfiecdn, or

CT] EPo0) BBt geits st el Uil et s leffen PE PR Rrpetne nybri as

resul tingThe qmﬁeﬁﬁ invention further relates to a diagnostic kit for use in a method as

15  described above, comprising the following components:

(i) when appropriate, a means for releasing, isolating or concentrating the
nucleic acids present in the sample;

(i1) a primer set or a primer mix, possibly according to the invention;

(iii) a means for detection or typing of the nucleic acid, present in the sample.

20  The present invention specifically relates to a diagnostic kit as described above, said
kit comprising at least one primer and/or at least one probe of the invention. A
specific and very user-friendly diagnostic kit is the line probe assay (Stuyver et al.,
1996), comprising the following components:

(i) when appropriate, a means for releasing, isolating or concentrating the

25 nucleic acids present in said sample;

(ii) a primer pair or a primer mix, possibly according to the invention;

(iii) at least one probe that specifically hybridizes with a nucleic acid
characteristic to HBV genotype G, or at least one universal probe, fixed
to a solid support;

30 (iv) a hybridization buffer, or components necessary for producing said

buffer;

(v) awash solution, or components necessary for producing said solution;



precedi ng hybridization. In this enbodi nent, the selected set of probes is
imobilized to a nenbrane strip in a line fashion. Said probes nay be

i mrobi | i 20 oi/mdryi dual ly or as mixtures to the 5 delineapetdEbPacasicons. The
anplified HBV polynucleic acids can bgglabeled with biotin, and the hybrid
can then, via a biotin-streptavidine coupling, be detected with a non-

r adi oacti ve col 1) Whmehmpbpliyatay&mMs foneleteeting theylytirdis zagulmmg boff the" neans
a buffer allowing a ridi z n reaction between the probes and the

pol ynucl ei ¢ aci ds Ibrle‘é h’fbﬁl 4‘? OQanple, or the anplified 10 products,

under theltﬁ@tﬂf&%ddﬁh@xﬁsﬂk's@lG@t@&getC&E%Heb Y inmdbiBzddab WM m¥ABRAns Sriptihan” neans
a solution enabling washing of the hybrids formed under the appropriate

stri ngencyn@darsdtl(m ohidl piibes imaye he iiomabiilizsdr iafividislly coraaspapktucks tor thy

20l VPSP SRR 0By PR OHRIEE PR P R B © 1 o

inter chana&mﬂieeh haq;uﬂmmnt vid@ bivtiastRbtadidild €abling wndetéé®witht nén-pol ymer
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D, E or Fundentle appropriappestiiigencendyoliiorsnt , t he present invention relates to
the HBcAg or HBeAg of the HBV genotype G or any part thereof. The insert
in the core region, encoding twelve additional am no acids RTTLPYGFG.D
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156) ; a polymer of amino acids (aa) and do not refer to a specific length of the product.
Thus, oligopeptides, polypeptides, peptides, proteins and precursors are included
within this definition. More particularly, the polypeptide of the present invention is a
20 HBV genotype G specific polypeptide such as the preS1, preS2, surface antigen
HBsAg, preCore precursor protein, HBeAg, HBcAg, the polymerase or the X protein
of the HBV strains belonging to the newly identified genotype G, or any part thereof
or any combination thereof, provided that said polypeptide differs in at least one
amino acid from known polypeptides from HBV strains belonging to genotypes A, B,
25 C, D, E or F. In a very specific embodiment, the present invention relates to the
HBcAg or HBeAg of the HBV genotype G or any part thereof. The insert in the core
region, encoding twelve additional amino acids RTTLPYGLFGLD (SEQ ID NO 155)
may be responsible for a novel mechanism of expression of HBcAg and HBeAg, and
core and e antigens with a unique structure and immunological properties may exist.
30 Therefore, the present invention specifically relates to a peptide derived from the

HBcAg or HBeAg of HBV genotype G comprising one of the following sequences:

RTTLPY (SEQ ID NO 156);



WO 01/ 40279 PCT/ EPOO/ 11526 26 TTLPYG (SEQ I D NO 157); TLPYG (SEQ I D NO
158); LPYAF (SEQ ID NO 159); PYA.FG (SEQ ID NO 160); 5 YG&FG (SEQ I D NO
161); QGW@LiMBEQ I D NO 162); RTTLPYG (SEQ I D NO 163); pOmEPWA1516SEQ | D
NO 164); 10 TLPYGLF (SEQ ID NO 165); ,kPYGLFG (SEQ I D NO 166); PYGLFGL
(SEQ ID NO 167); YG.FGD (SEQ ID NO 168); 15 The present invention further
rel ates t dTAPYhI (SEQGHD N§2pdTile, characterized that said peptide is

conpri sed.| ptJd es of HBV genotypes A, B, C, D, E, F and G
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F and G DPYGAFSo(SE TR 10X hi n the present invention are
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phosphoryl a s wth fatty acids and the Ilike. Al so

i ncl uded GLFELD (SEQ dBN@Ii1620ON are, for exanple, pol ypeptides containing
one or nore anal ogues of an as (including unnatural am no acids),

pol ypeptides with substituted |inkages, nutated versions or natural

sequence quq-tggiscp{)sz(gg)wlgg. pol ypepti des, pol ypeptides contai ni ng

di sul fi de boun en cyst’éine residues, biotinylated pol ypeptides as
wel | as oTHEPYMId(SHQEHD Ngh$6&known in the art. The pol ypeptides of the

i nventjon duc any nethod known in the art such as classical
chem (gl giﬁ?ﬁﬁ&@&hﬁ%&?&%ed by Houbenweyl (1974) and Atherton and
Shepard (gﬁ@&m(@qp@mm@);recomi nant DNA techni ques as described by
30 Sanbrook et al. (1989).

PYGLFGL (SEQ ID NO 167);

YGLFGLD (SEQ ID NO 168);

15 The present invention further relates to a universal peptide, characterized that said
peptide is comprised in peptide sequences of HBV genotypes A, B, C, D, E, F and G.
Since the present invention provides amino acid sequence alignments of 7 genotypes,
the invention allows for the first time to delineate universal HBV amino acid
sequences, characteristic for HBV genotypes A, B, C, D, E, F and G.

20  Also included within the present invention are post-translational modifications such as
glycosylation, acetylation, phosphorylation, modifications with fatty acids and the
like. Also included within the definition are, for example, polypeptides containing one
or more analogues of an aa (including unnatural amino acids), polypeptides with
substituted linkages, mutated versions or natural sequence variations of the

25  polypeptides, polypeptides containing disulfide bounds between cysteine residues,
biotinylated polypeptides as well as other modifications known in the art.

The polypeptides of the invention can be produced by any method known in the art
such as classical chemical synthesis as described by Houbenweyl (1974) and Atherton
and Shepard (1989) or by means of recombinant DNA techniques as described by

30  Sambrook et al. (1989).

In accordance, the present invention also relates to a polypeptide as described above
which is recombinantly expressed. The term “recombinantly expressed” refers to the

fact that the peptide is produced by recombinant expression methods be it in



I n accordance, the present invention also relates to a pol ypeptide as
descri bed above which is reconbinantly expressed. The term "reconbi nantly
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cell lines cultured as unicellular entities and refers to cells which can be or have been

used as recipients for a recombinant vector. The prokaryotes used as host cell can be
chosen from bacteria such as Escherichia coli, Lactobacillus, Lactococcus,
20  Salmonella, Streptococcus, Bacillus or Streptomyces. Preferred lower eukaryotic host
cells are yeasts, particularly species within Saccharomyces, Schizosaccharomyces,
Kluyveromyces, Pichia (e.g. Pichia pastoris), Hansenula (e.g. Hansenula
polymorpha), Yarowia, Schwanniomyces, Zygosaccharomyces and the like.
Saccharomyces cerevisiae, Saccharomyces carlsbergensis and K. lactis are the most
25  commonly used yeast hosts. Fungal host cells include Neurospora crassa. Host cells
from higher eukaryotes include those from higher animals such as mammals, reptiles,
insects, and the like. Presently, preferred higher eukaryotic host cells are derived from
Chinese hamster (e.g. CHO), monkey (e.g. COS and Vero cells), baby hamster kidney
(BHK), pig kidney (PK15), rabbit kidney 13 cells (RK13), the human osteosarcoma
30 cell line 143 B, the human cell line HeLa and human hepatoma cell lines like Hep G2,
and insect cell lines (e.g. Spodoptera frugiperda). The host cells may be provided in

suspension as flask cultures, tissue cultures, organ cultures and the like.



from hi gher eukaryotes include those from higher animals such as mammal s,
reptiles, insects, and the |like. Presently, preferred higher eukaryotic
host cel voar/en2aderi ved from Chinese hanster (e.g. CHO , ponkeg/(is26g. COS
and Vero cells), baby hanster kidney ,¢BHK), pig kidney (PK15), rabbit

ki dney 13 cells (RK13), the human osteosarcoma 30 cell line 143 B, the
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The present invention also relates to a universal method for detecting antibodies
specific to genotypes A, B, C, D, E, F and G present in a biological sample,
comprising the following steps:
(i) contacting the biological sample with a universal polypeptide according
20 to the invention;
(i) detecting the immunological complex formed between said antibodies
and said polypeptide.
The present invention also relates to a universal method for HBV genotyping of a
biological sample, comprising the following steps:
25 (i) contacting the biological sample with at least one polypeptide according
to the invention;
(ii) detecting the immunological complex formed between said antibodies
and said polypeptide.
Design of the immunoassay is subject to a great deal of variation, and many formats
30 are known in the art. Protocols may, for example, use solid supports, or
immunoprecipitation. Most assays involve the use of labeled polypeptides. The label

may be, for example, enzymatic, fluorescent, chemiluminescent, radioactive, or dye

molecules. Assays that amplify the signals from the immune complex include the use



and said polypeptide. The present invention also relates to a universal
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can be usmiystyirmhé)emst (é’mgmme@lﬂstw Gathhcan bTFheed ol the Isanéppgcrrteoutoﬁ:trmam ng the
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format, the test sanple is incubated with the conbi nati on of

15  antibodies. Both standard and competitive formats are known in the art.

In a homogeneous format, the test sample is incubated with the combination of
antigens in solution. For example, it may be under conditions that will precipitate any
antigen-antibody that is formed. Both standard and competitive formats for these
assays are known in the art.

20  The present invention also relates to a diagnostic kit for use in a method as described
above, said kit comprising at least one polypeptide according to the invention, with
said polypeptide possibly bound to a solid support. In a preferred embodiment said kit
may comprise a range of said polypeptides, wherein said polypeptides are attached to
specific locations on a solid substrate. More preferably, said solid support is a

25 membrane strip and said polypeptides are coupled to the membrane in the form of
parallel lines.

The present invention further relates to the polypeptides of the invention for use as an
active substance in a vaccine or a medicament. Alternatively, anti-idiotypic antibodies
that specifically bind an antibody of the present invention can be used as

30 immunogens.

The present invention further relates to the use of a polypeptide or an anti-idiotypic
antibody as described above for the preparation of a vaccine for the prevention or

treatment of HBV infections.



antigens in solution. For exanple, it may be under conditions that wll
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anti-idiotypic anti bod%/ of the invention that can be %Jsed ,as an jnoculum
to vat@i nalonmeemplexqdfo AsHIAllicahVidntREPEING iR ithes MANHIAS Y FIoNIDFTYHIONHBY or
to therap | | ' K I arr i of HBV. 5
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or conplete. The term"as an, active substance" relates tqg the. c onent of
t he vacci Fl’éclllt‘,‘ﬁ?ltpgé'i‘etnit’dﬁ‘“il?{ﬁ‘a/éﬂr agiuyant thatyby ef‘br‘ﬁol gi“?f@‘fe &Q}.’m%&%t i ve
subst anceof hnifhodidhaRARM RERAd SHEvihal rB&RiANEIRNEompIESH h&Ndo BRF dRitUsed as
such, in a biotinylated form (as explained in WO 93/18054) 10 and/ or

conpl &xedptotechient Suitable caviersi are dxpioalti lage gdowiie metabolized maerompleaydasr uct i on
§C:§E:i I(,]g/bls% ullsaIi)roFt)éigE,egollyga%'chan%ég,e{)]&ylagi\? 'acfdg, }S)Ql(glléiy%oﬁcl: % s,e pg y%gict hat a
amino acids, amino acid copolymers and inactive virus particles. Such carriers are
well known to those skilled in the art. Preferred adjuvants to enhance effectiveness of
the composition include, but are not limited to: aluminium hydroxide, aluminium in
20  combination with 3-0O-deacylated monophosphoryl lipid A as described in WO
93/19780, aluminium phosphate as described in WO 93/24148, N-acetyl-muramyl-L-
threonyl-D-isoglutamine as described in U.S. Patent N° 4,606,918, N-acetyl-
normuramyl-L-alanyl-D-isoglutamine, N-acetylmuramyl-L-alanyl-D-isoglutamyl-L-
alanine2(1'2'dipalmitoyl-sn-glycero-3-hydroxyphosphoryloxy) ethylamine and RIBI
25  (ImmunoChem Research Inc., Hamilton, MT) which contains monophosphoryl lipid
A, detoxified endotoxin, trehalose-6,6-dimycolate, and cell wall skeleton (MPL +
TDM + CWS) in a 2% squalene/Tween 80 emulsion. Any of the three components
MPL, TDM or CWS may also be used alone or combined 2 by 2. Additionally,
adjuvants such as Stimulon (Cambridge Bioscience, Worcester, MA) or SAF-1
30 (Syntex), RC259 (Coryxa), SBAS2, SBAS3, SBAS4, SBASS5, SBAS6, SBAS7,
SBAS8 (Smith Kline Beecham, Rixensart, Belgium) may be used. Furthermore,
Complete Freund's Adjuvant (CFA) and Incomplete Freund's Adjuvant (IFA) may be

used for non-human applications and research purposes. A “vaccine composition” will



a "vaccine conposition"” conprises, in addition to an active substance, a
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encapsul as&inof the @fgzgﬁag g—IE?\{),—and other rele Vant factors. It is expected that the amount
will fall in a relatively broad range that can be determined through routine trials.
20  Usually, the amount will vary from 0.01 to 1000 pg/dose, more particularly from 0.1
to 100 pg/dose. The vaccine compositions are conventionally administered
parenterally, typically by injection, for example, subcutaneously or intramuscularly.
Additional formulations suitable for other methods of administration include oral
formulations and suppositories. Dosage treatment may be a single dose schedule or a
25 multiple dose schedule. The vaccine may be administered in conjunction with other

immunoregulatory agents. It should be noted that a vaccine might also be useful for

treatment of an individual, in which case it is called a “therapeutic vaccine”.

The present invention also relates to a HBV genotype G specific ligand or to a HBV
30  genotype G specific antibody specifically raised upon immunization with at least one
HBV genotype G specific polypeptide of the invention, with said antibody being
specifically reactive with said polypeptide and not reactive with a peptide

characteristic for HBV genotype A, B, C, D, E and/or F. In a preferred embodiment,



enhanci ng adj uvant effect. The pol ypeptides nmay al so be incorporated into
| mmune Stinulating Conpl exes together with saponins, for exanple Quil A
(1 SCOVB) WO vreINe conpositions conprise an i mmunol ogi cal PgT/@PéRIOSI6VE
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the 15 individual to be treated (e.g. nonhuman primate, prinmate, etc.), the
capaci ty specifiselly iraisgd/uphnaimmsunizgtionavidly 8 uairerss] polyneptide affthe svepBon,rmune
response, _the deqre f. .Rratectian. dar e l.at |

vacci ne, W’ltg s[a}cggpﬁlﬁ%@sbggétr%a}c%gg gxélgg%%ﬁit El%%’ %rtgjﬁ gélgé%dg'f hf %eg I{etr} e?ti ng
HBV, and ehbedimesl, avanintibody epsifidallyi eceiast td HBA pblyeepavoupteCont,l | fal |
in arelatively broad range that can be determ ned through routine trials.
20 Usual | ¥BcigeHBed@nprefili pregaroy HBsdhg protein pb semips§r-ddste; Dby E and

parti cul aGI y from0.1 to 100 gg/dose. The vacci ne conpositions are
conventionally adm nistered parenterally, typically by injection, for
exanpl e, Théantitodgomay beqrolydidrtah oy swaroalohyl. Aldwd diagmentsidefivadnfidrat theses

suitable for qther t hods . of Lnjstratign includ | . f | at.i d
suppoy] t ofeaeclo dies éﬁ?}hﬁrﬁ*‘g%{}{’%e S%I"Is(igﬂﬁélﬁ Ch?u:}g S(ag%hi% ﬁﬁgg&ﬁr agldlzgns "

mul tiple gaseatbB@fke conbhcty #%E rdlfin TRY yRRLRARLRh IS thtibddg PrbvilRgi on Wi th
ot her i mmunoregulatory agents. It should be noted that a vacci ne m ght

al so be uthey bhvd mtained thatorgital binding propiiruésd dall withm thiisedpecefsthe ipresert cal | ed

a "therapeutic vaccine'. The present invention .also relates to HBV
genot ype ’@Vg‘ﬁg’@i ?qdcca\nﬁb%}’ii‘?golp g o@@ﬂﬁ@@re@gﬁd{wﬁo& é‘ﬁ)%’cﬁ?%eng%?ﬁebody
speci fi cafdymbRlyRAerHie@ By, foPHRIaA&, bAymitit igdktidneshe AMBodiEBYitE pagdipe G
speci fic pol ypepti de of %Ihe invention, with said antibody being

speci 1 cap¢pping ecethete protaakess i ds pisilyloraye de thsaersen skiledt inythewart Hhal pepti de

enbod menPorgs st AAGPHARAT AR st Bt pf ARG vatiBud iR
recogni zegminihatibiRNesp ahd/ manivdent Xnfib@ligi suchpiase@abalies, HBabddiesHiRgrAgalemtr e S1,

preS2 or HBsAg. of HBV gl()anot ype G . ) . .
antibodies and peptabodies can be used in a method of the invention. The preparation

and use of these fragments and multivalent antibodies has been described extensively in

20 International Patent Application WO 98/29442. The monoclonal antibodies used in a
method of the invention may be humanized versions of the mouse monoclonal
antibodies made by means of recombinant DNA technology, departing from the mouse
and/or human genomic DNA sequences coding for H and L chains or from cDNA clones
coding for H and L chains. Alternatively the monoclonal antibodies used in a method of

25  the invention may be human monoclonal antibodies. The term “humanized antibody”
means that at least a portion of the framework regions of an immunoglobulin is derived
from human immunoglobulin sequences. The antibodies used in a method of the present
invention may be labeled by an appropriate label of the enzymatic, fluorescent, or
radioactive type.

30 The present invention further relates to the use of a HBV genotype G specific
antibody or ligand of the invention in a method for detecting a HBV genotype G
specific polypeptide of the invention, preferably for detecting the HBcAg and/or



The present invention also relates to a universal ligand or to a universal
anti body specifically raised upon inmunization wth a universal

pol ypept ivd@ oodo2the i nvention, 5 with said antibody bei ngperaeti/Me26wi t h
sai d universal polypeptide. In a prefggred enbodi nent, the antibody
specifically recogni zes the HBV pol ynerase, preCore, HBcAg, HBeAg, preSl,
preS2 or HBeAg of ticecheretoffogemutignpded AHIBE, g@otipe K, presamtl inG bidlegiealt i body
may be pol ycl.onal or nonoclonal. Also fragnents derived fromthese 10
monocl onafag%‘ﬂ?'i bodi es such as Fab, F(ab)'2, scFv ("single chain variable

fragnent " rha@ngeseftt Hen@o RO Matdskid & Anihad 615 détBating IHBY fdiRtypar Gabl e

region of the antibody, providing they have retained the original binding
propert i especifigl polypertiide efhthesmypriions préferaplye Sundetestingethei BRcABdnddr be used

ener & ea by b PR BNEBMRR, R dehdGRETT Fh ip FOBIRELY,

papai n, 1WQ,$omprgfngqh@mllom@gga§ses. It is well known to the person
skilled in the art that nonoclonal antibodies, or ‘fra%{mants t hereaf , can
be modified for(yabiiRgisg gaidsbiolagical sample -iatet sasvreAt exithhadHRY| gsnpiynene

ant i bodi es such as_di.ghodl tr) | €5, e it 1, bods nd

pept abodi es can beSp%lge ?fgﬂg)dxe‘ﬁﬂhggﬁgif %t? hﬂéé ﬁhﬁ@ﬁ?’}“o%%‘ﬁg‘h%r%g%ﬁg??on and
use of these fragngsiosypen@ snebificvpdlepdptidat uindedi condhimas bearg siembla berd .
extensjively in 20 International Pat.g&iy Afp licati ﬁn@}qb 98/.29442. The
monocl®nal ~ ant i bodPREuHEE AR pRfEen-aREPRHOFR AngeR-Heant Souw fey Be hurmani zed
versions of t he(igoalétectﬁ%rtﬁg l3RRhologthl BREIngSoMBEE altibod R Aidahd e ca@bi nant
DNA t echnol ogy, departifig fromthe nouse and/ or hunman” genomn c DNA
sequences codi ng fpolypépiadd. L chains or from cDNA clones coding for Hand L

chai ns. ernatively.th nocl onal . anti bodi es used.in a nethod.of 25 the

i nventi on br‘?a?reﬁ@t ﬁ%vr?éﬁoﬁglﬂggf B‘ii%f?s Qrths Bﬁﬁqo&?nlﬁéﬁfgp?ﬂdyh%%f@888’5nti body"
nmeans t hafnvatidrE@ss nRtHR fol Q8te@ingt ) enilvERAEYSN Keptiad o ife Rhvemdn, pragaagl obul i n
is derived from human i munogl obulin sequences. The antibodies used in a

met hotP of inakiojpgissbsamplenvent i on may be | abel ed by an appropriate | abel of
i, TPV s RIS Bhe e b GBRHAERE  BGARI T L0
of the i ngenRtvedfioh prasefeinioisofogicalleigté,icompaisinBhgfmlotvmestéps: speci fi ¢
pol ypeptide of Ei)hebliir?gvir?g tszilicci) rl;iolggrigl garm%glle%ntfoocronga%% \?V?t%liantgni\t/erllseal I;I%?&%yaor}d/ or
ligand of the invention recognizing said universal polypeptide, under
20 conditions being suitable for producing an antigen-antibody or an
antigen-ligand complex; and
(i1) detecting the immunological binding of said antibody or ligand to said
polypeptide.
The process for the detection of the immunological binding can then be carried out by
25  bringing together said polypeptide-antibody complex formed by the polypeptide of
the invention and the antibody recognizing said polypeptide with:
(i) a secondary antibody (or detector antibody) recognizing a specific
epitope of the polypeptide-antibody complex but not recognizing the
primary antibody alone;
30 (ii) a marker either for specific tagging or coupling with said secondary

antibody, with said marker being any possible marker known to the

person skilled in the art;
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i nventi onl)rtelg{(yjr{?%%cﬁgglslgﬁ%&ﬁlo\}}g%rsla P%/S\é pt| tﬁ%\!wg%jﬁle ers(:O|c1)1n ?'l[%I ons
bei ng sui trethkbertf or produci ng an anti gen anti body or an antigen-1ligand

compl ex; and (ii) detecting the inmmunol.qgic bi.ndi ng of sai antlbod
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pol ypepti ant | ex formed by
and the aanuy bbitly techanyes known smthd quodymepbe geedidtechby @ivariatysefceomapmtsr

ant i body ﬂlgt ecto ant i bog{?) ecogni zing a specific epitope of the
pol ypept i ‘@d§ PHB’G‘)? é‘Bﬂ’ffFé’S’( Lﬁr{not recogni zi ng the
The expression “recognizing”, “reacting with”, “immunological binding” or
15  “producing a polypeptide-antibody complex” as used in the present invention is to be

interpreted that binding between the polypeptide and the antibody occurs under all
conditions that respect the immunological properties of the antibody and the

polypeptide of the invention.

e AN 19 2 ¢

The terms “specifically recognizing”, “specifically binding to”, “specifically reactive
20  with” or the like as used in the present invention in respect of antibodies and ligands
are to be interpreted that the antibody or the ligand binds to a polypeptide that is
unique to the heretofore unidentified HBV genotype G (and not to any polypeptide of
the HBV genotypes A to F) or that the antibody or the ligand binds to a polypeptide
that is universal to HBV genotypes A, B, C, D, E, F and G but not to any other
25  polypeptide.
The present invention also relates to a diagnostic kit for use in the detection of a
heretofore unidentified HBV genotype G present in a biological sample, said kit
comprising at least one HBV genotype G specific antibody according to the invention.
In a specific embodiment the present invention relates to a diagnostic kit for use in the
30 detection of a heretofore unidentified HBV genotype G present in a biological sample,
said kit comprising:
(i) at least a primary antibody recognizing a HBV genotype G specific
polypeptide of the invention (or capturing antibody);

or
he

t he

or

sai d

e pol ypeptlde of the invéntion



primary antibody alone; 30 (ii) a marker either for specific tagging or
coupling with said secondary antibody, with said marker being any possible
mar ker kivoom1/4027¢ he person skilled in the art; WO 01/ 402FOT/Rei/ EFH0/ 11526
34 (iii) appropriate buffer soluti ons3)‘50r carrying out the imunol ogi cal
reaction between the secondary anti bdody and the pol ypeptide-primary

anti body couipl possibiyd/ ar s¢corddrpuantitodyo faiardgteator i apdghdotthmgnanker on t he

ot her hand. 5 Advant ageously, the antibodies useqd in the ipvention are in
an i mobi | zed UREHRlaECa) Cé‘HP‘FébWEEsa‘bpe@ﬂtPPe egg"eBBIﬁ(H%R CRHPHYEdy it sel f

may carry a mar k8{hoRy c8mPleR bat AG witlihe @iy ahtiddy @fnecoupl ing with a
marker. Alternatively, the present process nmay be  put into practice by

usi ng any ot Kig) possiblyyoagsaryerf eithert fdenspenificotaggimgper sowplylg Widd saidn t he art.
10 The.term "epitope” refers to that portion of the polypeptide-antibody
conpl ek t hat issecgﬁ‘gaa?'iltbbéﬁdp'y bound by an anti body- conbi ning site. Epitopes

nmay be det er gvpgsksidyy, appropaibtettigfet e6IRAbREIRT cKifPR oub tHelignrAiitolOgicatay be
predicted by a variety of conputer prediction nodels known in the art. The

expressi on "rectsgelion hgtweeny thec primgrn antibody jarduhs pghyesptidsi odi g or 15

"produci ng a pol tide- i | ex:h I - Or i nvention
is to be i nterlpn)r('gﬁgodl’ %ﬁ%’%@hitﬁ%?%ﬁ@%&mﬁ@r‘?o?ﬁé{%gﬁ%B@#Fﬁg&éﬁgﬁ%}ke ant i body
occurs under al hntibodndbipiersanidfeatbetvessnetht bblmel serondwy agiibady midther ti es of

the anti body and the polypeptide of the invention. The terns "specifically
recogHl zi ng", "BWEEHfically binding to", "specifically reactive 20 wth"

or the Iike g5 yaehiy ol AenAiASR JURIL M SPREEIOpetitkiadi es and

| igands are'to terprete e anti y or the and binds to a
pol ypept i de t hats specificaliyquengnizetl by theamtbofizs of theikikent i f i ed HBV genotype G

(a0, 100 12, S0 ROLYREBLL e Gl LT Y 02001 KPES: & 10 ety MRS,
genot ypes,AHHY pfeselt inFa biolagifalGariplle, "Qtd kA @RMpriRiEest least one universal

15 antibody according to the invention.

In a specific embodiment the present invention relates to a diagnostic kit for use in the
universal detection of HBV present in a biological sample, said kit comprising:
(i) at least a primary antibody recognizing a universal polypeptide of the
invention (or capturing antibody);

20 _ (ii) possibly, a secondary antibody (or detector antibody) forming an
immunological complex with an epitope of the polypeptide-primary
antibody complex but not with the primary antibody alone;

(iii) possibly, a marker either for specific tagging or coupling with said
secondary antibody;

25 (iv) possibly, appropriate buffer solutions for carrying out the immunological
reaction between the primary antibody and the polypeptide of the
invention, between the secondary antibody and the polypeptide-primary
antibody complex and/or between the bound secondary antibody and the
marker;

30 (v) possibly, for standardization purposes, a purified or synthetic peptide that
is specifically recognized by the antibodies of the kit.

The present invention further relates to polypeptide, an antibody or a ligand of the

invention for use as a medicament.



25 pol ypeptide. The present invention also relates to a diagnostic kit for
use in the detection of a heretofore unidentified HBV genotype G present
in a biolvgobralz7sanpl e, said kit conprising at |east onepr¢iBYrPgensicype G
specific antibody according to the inygntion. 1In a specific enbodi nent the
present invention relates to a diagnoStic kit for use in the 30 detection
of a her eThé present iidbativn furddr Htegorib¢ ygef@ grpadern antibadbod bgandadf sanpl e,

said kit conprisin east a tib d HBV
Genot ype BRBRETT dentsE) Yp U ARHITLHa THGHBFB PP eC Bt HAYi body):

WO 01/ 402ﬁa9ec?QI/oEEPQéa¥%§3ﬁns with HBY ilf@&®inb! y, a secondary antibody (or
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also relates to a dlagnostlc kit for use in the univyers I.de%e%Li n of HBV
preseHl i man spelbpo&lER) Rangeps soluliem. dleKreseinhyians; étsof‘ﬁ‘é@t 1% ﬁ%i ver sal
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present invention relates i'agnosti c use in t%i unlversa
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administration is parenterally. In parental administration, the medicament of this

15 invention will be formulated in a unit dosage injectable form such as a solution,
suspension or emulsion, in association with the pharmaceutically acceptable
excipients as defined above. However, the dosage and mode of administration will
depend on the individual. Generally, the medicament is administered so that the
antibody is given at a dose between 1 pg/kg and 10 mg/kg, more preferably between

20 10 pg/kg and 5 mg/kg, most preferably between 0.1 and 2 mg/kg. Preferably, it is
given as a bolus dose. Continuous infusion may also be used. If so, the medicament
may be infused at a dose between 5 and 20 pg/kg/minute, more preferably between 7
and 15 pg/kg/minute. Dosage forms suitable for oral administration include but are
not limited to tablets, pills, capsules, caplets, granules, powders, elixirs, syrups,

25 solutions and aqueous or oil suspensions. A suitable daily dose of the active
compound for administration to human beings is generally from about 1 mg to about
5000 mg, more usually from about 5 mg to about 1000 mg, given in a single dose or
in divided doses at one or more times during the day.

It should also be clear that the pharmaceutical composition of the present invention

30  might comprise a functionally equivalent variant of the antibody of the invention. The
latter terms refer to a molecule which contains the antibody of the invention, to which
certain modifications have been applied, and which retains all or part of its biological

properties. Such modifications include but are not limited to the addition of



20 (ii) possibly, a secondary antibody (or detector antibody) form ng an

I mmunol ogi cal conplex with an epitope of the polypeptide-prinmary antibody
conpl ex wooneak7aM th the primary anti body alone; (iii) poBeT/BP§/11826mAr Ker
either for specific tagging or coupling with said secondary antibody; 25
(iv) possibly, appropriate buffer solutions for carrying out the
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the inventign, between the secondary antihbody and the pol ypbepti de-primry
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mar ker; 3thtfaoldess cRisy-link§r st andardi zati on purposes, a purified or
synthetic peptide that 1is specifically recognized by the antibodies of the

kit. The phegeeseni myentimoalse (pretides methede don wleptfyyps gomngeundsroraggentsody or a
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preparation of a nedi canent to prevent humans of HBV infection or to treat
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humans wi thhauEYy ap nARIGISEISANINE [3ESaYs cfe BIOAPSYENt i on al so relates to a

phar maceut.| |4 L . Sl t]

subst ancehg&gée%rﬁ?%ag?ég% h%ﬂ%r%g%g%ﬁg gfs ?% gfﬁdﬁgw{ th Sp e(gfzsr?t%% nl %vdet\r%t&i on t hat
can be useempaundtfoe ther dhalityetntintefacHBithi(age bindoto) ail HBY egermvotyped panent " or

"pharmaceuti cal, conpasition” (both ter can, he used  interchan | e)
ref erg(_‘)a t 0B 2B APEPE! ne%ﬁﬂﬁtsﬁ%th&ﬁog‘sﬁpi%ﬁ atﬁéﬁ%_r"&ﬁﬁﬁ“?‘bo 38 esent
i nvention o‘?é]ﬁ%h@laﬁtafgét hibﬁeom@ ,&%119,&11@%5}39%% QXCHA SR MM 1R t he

. T
skilled 18 man such as sal I ne, nger' s sol Ution, dextrose solution, Hank's
sol uti on, fdlloweug steps, et hyl ol eate, 5% dextrose in saline, substances that

ennance [ootonit Ll LAY (AL & b SR R oS e
know edge of the gkinhh&nPRagmbies ME@ESAT hRd artestt @nffounddifidet séidtion i s
parenterally. In parental admnistration, the nmedicanent of this
15 which allow for interaction of (e.g., binding of) the test compound to the
HBYV genotype G protein or a portion thereof to form a complex;
(ii) detecting the formation of a complex.
The ability of the test compound to interact with (e.g. bind to) the HBV genotype G
protein or portion thereof is indicated by the presence of the test compound in the
20  complex. Formation of complexes between the HBV genotype G protein and the test
compound can be quantitated, for example, using a standard immunoassay. The HBV
genotype G protein or its immunogenic fragment employed in such a test, may be free
in solution, affixed to a solid support, borne on a cell surface, or located
intracellularly.
25 In another embodiment, the invention provides a screening assay to identify test
compounds which modulate (e.g., stimulate or inhibit) the interaction (and most likely
HBV genotype G protein activity as well) between an HBV genotype G protein and:
- a molecule (target molecule) to which the HBV genotype G protein
normally interacts; or
30 - antibodies which specifically recognize the HBV genotype G protein.
Target molecules include proteins in the same signaling path as the HBV genotype G
protein, e.g., proteins which may function upstream (including both stimulators and

inhibitors of activity) or downstream of the HBV protein signaling pathway [Zn-
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general | y from abpidrackiofihft(e. galbﬁmimg 60Qhe MBV rgemc&ypesaqirbnenf 60apahidHt S ny
to about 1000 ng, given_.in a single dose or di vi ded doses at one or

nore tines du][l ngthereef wash the Ear%eﬁﬁml‘?}‘ubﬁ@dh%@t&oé&f that the phar nmaceut i cal
conposition o n?etg(;t&?‘?ﬂé fdnﬁ%ﬁ«';ﬁ 995‘?01%%%'{% {RONRES tﬁiﬁ H?B? gt for é' ly

equi val ent var he  an i nventi1 on. terns
refer to a nol ecubmtaﬂmmﬁl ¢l®a"|ttangets rhélecdeat otbolty apfibdodyg bnwietdctiag, theo whi ch

certajn nodifi catl ons en appl i and which retains all art of
its bi®l ogi cal H"égacugﬂcﬂfa }$§¥agf’%§pq |RIgE M Fnd athe Fﬂiggtl imted
to the addition oﬁloyé@ufgyrg{;@gg% PCT/ EPO0/ 11526 37 pol ysaccharide chains,

the addition of certain chem caI groups, the addition of lipid noieties,
t he fusi ofio metﬂonuttherabpvaqadesdeb@f dpigetcedeningeapsay)ciéss derdibit ¢o fimmmbilizen of

i ntranol ecyl ar, c nks. .The res nt inventi ovi d s net,hods for
i denti fyi ‘Ffﬁi g&ﬁégex{g}ypgg%,p{%te e eﬁn}oé‘?célferté’?af@&g% sep[aé 1t caélﬂ‘pound")
that can %cu&ﬁ&ougtetah&ﬁﬁaﬁ@h%@mexs&y Shadca6h 6f b&ﬁﬂep:{rorﬁmloﬁmoﬁicmd@d Wi t h)
HBV i nfection. These nmethods are also referred to herein as "dr ug@

ni ng
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interaction of the HBV genotype G protein and the target molecule (e.g., in the
formation of a complex between the HBV genotype G protein and the target
molecule) in the presence of a test compound (relative to what is detected in the

20  absence of the test compound) is indicative of a modulation (e.g., stimulation or
inhibition) of the interaction between the HBV genotype G protein and the target
molecule. Modulation of the formation of complexes between the HBV genotype G
protein and the target molecule can be quantitated using, for example, an
immunoassay.

25 It should be clear that a modulator of the interaction between a HBV genotype G
protein and a target molecule, when identified by any of the herein-described
methods, is contemplated in the invention. |
Another technique for drug screening which provides for high throughput screening
of compounds having suitable binding affinity to the HBV genotype G protein is

30 described in detail in "Determination of Amino Acid Sequence Antigenicity" by
Geysen HN, WO Application 84/03564, published on 13/09/84, and incorporated
herein by reference. In summary, large numbers of different small peptide test

compounds are synthesized on a solid substrate, such as plastic pins or some other



10 or any functionally equival ent part thereof, to nodulate the interaction
of an HBV protein and a target nolecule. Typically, the assay is a

cell -freavassae7d ncl uding the follow ng steps: (i) conbi PCTVEPeESIBY
genotype G protein of the invention okrgan imunogenic fragnents thereof,
and a test conpound under conditions 15 which allow for interaction of
(e.g., bisdfacg. Dlid prolen tess toropepdsace teacted evithHBAgmeno b PBVGgenaymE & or a

portion thereof to forma c X; (ii), detecti e formation of —a
Porpl ox. - TS B4 Pt Bowal HBY;2-0afs Gherolsgt 13 ine Seeetsd Phmetigs Ssiha o)
t he HBV OpRRVYREHKSartProtein or portion thereof is indicated by the presence

of the test conpound in the 20 conplex. Formation of conplexes between the
HBV genot Yhis itventioneilsp eondemnplates ¢l ussona wathpetliveodrugussrreningt asgaysf o

exanpl e, using a standard.i mrunoas . eThe ;HBV type, G protein or its
" mrunoben i AEHEEE st RAERE, of PRGKE R HE $PEeTer R RE R on.
af fixed tgedifially doﬁlF@uaaﬁth a BRf BEmpsund B bindiig tha BBV @endt9p@Geprotein.
intracellularly. 25 I n another enbodi nent, the invention provides a

scr eeni nglméhisipanesr; theraniibgdiesean be vspddardetechriccresaige Phary protgn thaft i mul at e
o . oy ' . .
Sctivity. Herds e oP i Sha i R IRls WK MmOV REIfA Do T

(target nhl geulaaptheo ewtbodimdnine tHdBihvgatiat \peviespnomethod foor idehtifyirngntaer act s;
or 30 - antibodies which specifically recogni.ze the HBV, gen pe G protein.
Tar getO nofUBRAUY GeRRhIE 9 npqd&faéﬁnaus RUGEIG A5t CXPIgREPR ﬁacﬂga t‘%'lgrqtﬁlé HBV

genot ype otfe)i\-Y! : b B S, 1k, C ' (facl udi ng
B TRk b eI S e L e Ny
prot ei n sexpredsiongofHat HBAY njiceic \Woid) of 40678y BCH HPOO/geddigpe BPrétemganes,

esay 15 Bovally byt dkrih PR GaRES PR FOrH N MRt dpsatei )
conbi ni ngc@lerhf¥tcdaidin PABG %’én@werc Wife@ed BRUARGBRES cElAGRRA rankd@ee0f , an
HBV protein target nolecule (e.d., an HBV protein |igand) or
15 signals via a pathway involving a HBV genotype G protein can be induced to
overexpress an HBV protein in the presence and absence of a test compound. These
HBV genotype G infected cells also form part of the present invention. Said HBV
genotype G infected cells and animals are further also referred to as HBV genotype G
infected clones.
20
Throughout this specification and the claims which follow, unless the context requires
otherwise, the word ‘“comprise”, and variations such as ‘“comprises” and
“comprising”, will be understood to imply the inclusion of a stated integer or step or
group of stated integers or steps but not to the exclusion of any other integer or step or
25  group of integers or steps. The disclosures of the various patent applications, patents
and/or publications that are cited, as well as the references cited in these publications,

are incorporated by reference herein. This, however, does not imply that the content

of all of these disclosures is to be seen as part of common general knowledge.

30 The present invention claims priority under 35 USC 119 from the US patent
application No. 60/169,287, which was filed on 7 December 1999. The present
invention further claims priority under PCT Article 8 from US patent application No.



5 a specific antibody and a test conpound under conditions which allow for
interaction of (e.g., binding of) the HBV genotype G protein or a portion

t her eof wvohi/4d2@9 t ar get nol ecul e or the antibody; (ii) dePeT/EPoIg15Ive
formati on of a conpl ex which includes he HBV genotype G protein and the
target nolecule or the antibody, or detecting the 10 interaction/reaction
of the HBY0/(469.08Y,pehich prastfdicd oarit Debamhenrl§€9 anddtea HRe99870262.6bwtlich To
performthe ove-descri.be ug- screening assay, it is feasible to
innnbiliz@mS§§@HEF3 ﬁ@mﬁ§W98g%otype G protein or its target nolecule to
facilitate separation and to acconmpdate automation of the assay.
Detection of conplex formation can include 15 direct quantitation of the
conpl ex by, for exanple, neasuring inductive effects of the HBV genotype G
protein. A statistically significant change, such as a decrease, in the
interaction of the HBV genotype G protein and the target nolecule (e.g., in
the formation of a conplex between the HBV genotype G protein and the
target nolecule) in the presence of a test conpound (relative to what is
detected in the 20 absence of the test conpound) is indicative of a

nodul ation (e.g., stimulation or inhibition) of the interaction between
the HBV genotype G protein and the target nolecule. Mdul ation of the
formati on of conpl exes between the HBV genotype G protein and the target
nmol ecul e can be quantitated using, for exanple, an inmunoassay. 25 It
shoul d be clear that a nodulator of the interaction between a HBV genotype
G protein and a target nolecule, when identified by any of the

her ei n-descri bed nethods, is contenplated in the invention. Another

techni que for drug screening which provides for high throughput screening
of conpounds having suitable binding affinity to the HBV genotype G protein
is 30 described in detail in "Determ nation of Am no Acid Sequence
Antigenicity" by Geysen HN, WO Application 84/03564, published on 13/09/ 84,
and incorporated herein by reference. In summary, |arge nunbers of
different small peptide test conpounds are synthesized on a solid
substrate, such as plastic pins or sone other WO 01/40279 PCT/ EPOO/ 11526



39 surface. The protein test conmpounds are reacted with fragnments of HBV
genotype G protein and washed. Bound HBV genotype G protein is then

det ect ed o9 ome2nds well known in the art. This inventi oPCBEB®/11526
contenpl ates the use of a conpetiti ve42r ug screening assays in 5 which
neutralizing anti bodi es capabl e of binding a HBV genotype G protein

speci fi caEXAMPIHFSR e with a test conpound for binding the HBV genotype G
protein. In this manner, the antibodies can be used to detect the presence
of any protein that shares one or nore antigenic determnants with the HBV
genot ype @xagﬁﬂ@m-Pkévay&ltceanmehﬁrfeeémmwg@hoty Be invention provides a

met hod for 1dentifying a 10 conpound capabl e of nodul ati ng HBV nucl ei c

aci d expression and/or HBV protein activity. Methods for assaying the
ability o test conpound to nodul ate the expression of a HBV nucleic
acid o aitl'a%"i’ e(‘ff’ﬁg&'ﬁgv genotype G protein are typically cell-based
assays. However, HBV genotype Ginfected aninmals are also contenplated
herein. HBV genotype G infected or transfected cells which transduce 15

si gnal s vﬁatogal eéﬂﬁ V-RoBiive plgstaa simplgenstesedledted b Enge (umhand B¥uced to
over expr ess.: Id RAN . : _ npound.
These | BV LI SIS (REEHO L i Sy B SR TREFpN L FBRERER L A DI iR

i nvent i onuseS&athpHs\verg edl@hyfipen Ghronfie EiBAN careletssardelera manddslyasetectadr asher  al so
referred to as HBV genotype G infected clones. 20 Throughout this

speci 19 catheyibecae t¥akleai ns which fol low, unless the context requires

ot herwi se, the word "conprise", and variations such as "conprises" and
"conprising”, will be understood to inply the inclusion of a stated integer
or step oil.2 IBYUPNAfextkamtion andtamgdificationst eps but not to the exclusion of
any other integer or step or 25 group of integers or steps. The disclosures
of the various patent applications, patents and/or publications that are

cited, asHm) IDRA WBe k@IRERHGRS 100t Hdsdriimt 18§k R Gt HMS PuredPER
i ncorporated by reference herein. This, however, does not 1nply that the

contehl demalate dtrepanaiiva HitsRasbarbingnesticy Beusselan Bglgiyn) tesgntigBymasn
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the preS1, preS2 and HBsAg region by use of primers HBPrl and HBPr135 (outer -
PCR) followed by a nested reaction using HBPr2 and HBPr94 (Fig. 4; Table 1). Outer
PCR amplified the viral DNA over 40 cycles, with denaturation at 94°C for 30 s,
20 annealing at 50°C for 30 s, and elongation at 72 °C for 30 s. Samples negative in first-
round PCR were further amplified with nested PCR primers for 35 cycles with the

same thermal profile.

1.3 HBYV genotyping
25
The 121 serum samples were further genotyped by using a research version of the
HBV genotyping Line Probe Assay (LiPA) (Van Geyt et al., 1998). The results are
summarized in Table 2. A very typical but previously unrecognized reactivity pattern
was obtained for 2 samples from Europe and 11 samples from the United States:
30 hybrdization reactions were observed on probe 140 (specifically designed for
genotype A), probe 148 (designed for genotypes A and B), probe 80 (designed for
genotypes C, D and E) and probe 239 (designed for genotypes B and E) (Van Geyt et



application No. 60/169, 287, which was filed on 7 Decenber 1999. The present
I nvention further clains priority under PCT Article 8 from US pat ent

appl i cat ivom oMen279N0 01/ 40279 PCT/ EPOO/ 11526 40 60/ 169, 287pcwRPaimisms fil ed
on 7 Decenber 1999 and from EP 998702§%X2, which was filed on 3 Decenber
1999. WD 01/40279 PCT/ EPOO/ 11526 41 MPLES Exanple 1: Preval ence of the
di f f er ent alHB\99§pnBtsaues ths mixedShytpidizatioh| pastermrdid nast alovofuni@e type

HBV- posi ti ve pl.as anpl es, were collected in France (.n=39) and the United
St at s ( ntagSl g duu B SR PR Sy s PR ST JO04 S nd ot or ed at - 20C
until wuse. Sanples were taken fromchronic HBV carriers and were randomnly
selected as 10 they becane available. 1.2 HBV DNA extraction and
anpl i fi caExampleR2s DNhapapterizationcf dhie sarmpled dotishowed m mixed heybpidizagionhe Hi gh
Pure P 15 Tenpl at & F;,rnepar ation kit (Roche Di agnhostics, Brussels,
Bel gi um essenti al I9 5 previ ously described (Stuyver et al., 1999). A PCR
fragnment was generated covering the preS 1, preS2 and HBsAg regi on by use
of primers HBPrl1l and HBPr135 (outer PCR) followed by a nested reaction
usi ng HBPE2 BRY PNArexsractiop and-amplfication. Outer PCR anplified the viral
DNA over 40 cycles, with denaturation at 94C for 30 s, 20 annealing at 50C
for 30 s, and elongation at 72 C for 30 s. Sanples negative in first- round
PCR wer e HBV MaXAawpd iekirsdednfiom n66tddseRER qanipie usingothe 3HighyBhresPGRt h t he
sane therpal profile. 1.3 HBVY genotypin 25 The 121 serum sa es were
furt hi? gEﬁtapl?ap%a’rwrmqnn5lta(ROé§%aP@ﬁn Fi Brsis REISIBY eg%%ﬁlﬁ?{bbi%g Li ne
Probe Assgy {dubHAlest B0 EoMlv&! etdhl:,» 199998 he ToRpPIES WehSmBr & HEVRYsi zed in
Table 2. A very“typical but previously Unrecognized Teactivity pattern
amplified using the Expand High Fidelity PCR system (Roche Diagnostics, Brussels,
Belgium). The amplification was performed on 5 pl of the extracted DNA with the
primers HBPr108 and HBPr109 (Table 1). A 45 pl reaction mix was made, containing
15 5 ul 10 x Expand High Fidelity PCR system buffer, 2.6 U Expand High Fidelity PCR
system enzyme mix, 200 pM dNTPs, 300 nM of each primer and sterile HO.
Amplification was performed with denaturation at 94 °C for 40 s, annealing (after
shifting to 60 °C in 50 s) for 1 min and elongation (after shifting to 72 °C in 15 s) for
4 min, with an increment of 5 s/cycle (Giinther et al., 1998). Two shorter PCR
20 fragments were also generated: (i) the first amplicon covered the preS1, preS2, and
HBsAg region and was amplified using primers HBPr1 and HBPr135 (outer PCR)
followed by a nested reaction using HBPr2 and HBPr94 (Table 1); and (i1) the second
amplicon covered the preCore/Core region and was amplified by means of a hemi-
nested set of PCR primers (HBPr86 and HBPr303, followed by HBPr87 and
25  HBPr303). Outer PCR amplified the viral DNA over 40 cycles, with denaturation at
94 °C for 30 s, annealing at 50 °C for 30 s and elongation at 72 °C for 30 s. Samples
negative in first-round PCR were further amplified with nested PCR primers for 35

cycles with the same thermal profile.
30 2.2 Sequencing

Sequencing was performed on an automated DNA sequencer ABI 377 (PE Applied
Biosystems, Foster City, CA, USA), using fluorescence-labeled dideoxynucleotide



was obtained for 2 sanples from Europe and 11 sanples fromthe United
States: 30 hybridization reactions were observed on probe 140 (specifically
desi gned woni/i4@enot ype A), probe 148 (designed for genot ypeBEPNENE6B) ,
probe 80 (designed for genotypes C, [pand E) and probe 239 (designed for
genotypes B and E) (Van Geyt et WO 01/40279 PCT/EP0O0/ 11526 42 al. 1998).
Because t Rhan térsograhterg AR iPrism qu.’yaﬂfe@mma@nr&m Sedueooing Regdie Rteycpt@n

oo R ARG GrheAl B8, P AR PR PR Yol
hybri di zafdrcaeque'icm@tth@b@ngleae FRYmNfe Quithmatiddon 7Btk RMfHe frireét ued 0BV DNA
was extracted from 100 % serum sanpl e using the H.gh Pure PCR 10 Tenpl ate

Prepar at i 8tfluRRqe threkaiter FORaGramenteare ey sgmsaasdhe maplificavpnesigsnti al |y as

previ ousl . t of. HBV was
anpl i ffedbggﬁlﬁgdeﬁggégan@{ﬁ%ﬁ )IgﬁalégflleétggZ%E?ng}glggl?n%%%g%qﬁegﬁﬁégﬁ gs{ ‘ics,
Brussel s, SEQellyiNO1), whereantiei pricCade/Core \und preS/Sogemes! wane Seqylencdd frive
extracted DNA with the priners P BPr109 (Table 1). A 45 |
reacti on ARgth Végv?’f‘aﬁ@pl‘?ﬁfﬁtﬁ’él71??@51#(8?@3\?&6§|3§6Expand High Fidelity PCR
system buffer, 2.6 U Expand Hi gh Fidelity PCR systemenzynme mx, 200 gM
dNTPs, 300 nM of each priner and sterile H20. Anmplification was perforned
wth denaﬂﬂrﬁomohgamewnthgeslwithotkpr genotypasng (after shifting to 60 Cin

50 s) (51 1 mn and elongation (after shifting to 72 Cin 15 s) for 4 mn,
with 5 increment of 5 s/cycle (Gunther et al., 1998). Two shorter PCR 20

fragment siyelder & Soined eleadeiic tdldtediSs bf thetFRAMREis KAHCRY Sthedcdhsieer €S1,
preS2, and HBsAg region and was anplified usi nghprl mers HBPrl1 and HBPr 135

( out er PCHBV g@iommeblorbgloay RESERIBIZas deREe p@ﬁula@ﬁn HERI 3equsncHBPMEd anTabl e

and (|| ond 0|c n.c d & o] nd was
arrpl i fied®® eg}a 1gy O%Zén?ﬁ lflegg(%f @565%%%?%@38}% Qﬁ%
HBPr 303, §esqh1b1qweﬁ 86]6%1 i8.7 86156k, %aﬁ%@%;%)vltmgemym afopt séquelcdshe viral
DNA over 40 cycles, with denaturation at 94 C for 30 s, anneali ng at 50 C

for 30°s Bnd%e(BigRGYh aaxyB78%)owitBEeRotyRafpl (@4 ScAvges)y 86i9% f(MR¢ - r ound
PCR wer e §5J§5/ %axa%glﬂ/f)' &/ﬂhvge}lg'tyﬁgﬁ &lef)g?qtp&fcgﬁr 88hof (Iﬁﬁl 88.2%, max.

88.4%) with genotype E (two sequences); and 84.7% (min. 84.5%, max. 84.8%) with
genotype F (three sequences).

20 2.4 Phylogenetic distance with other genotypes

In order to compare the genetic relatedness of the FR1 strain with 36 other complete
HBV genomes, also the phylogenetic distances were calculated. Phylogenetic
distances between the six recognized HBV genotypes (36 sequences) were compared

25  to each other and to the FR1 strain (Fig. 9). A clear difference emerged between the
phylogenetic distances (i) within one genotype (distance range of 0.01 - 0.06) and (i1)
between different genotypes (distance range 0.08 - 0.17). Using a ¢-test for the mean
and a distance of 0.08 as border value between genotypes, FR1 was found to be
significantly different from genotypes A - F (range 0.11 - 0.17; P <0.019).

30 Phylogenetic trees were created and analyzed by distance matrix comparison using
DNADIST, Neighbor and Drawgram software programs of PHYLIP version 3.5¢
(Felsenstein, 1993). Statistical analysis (z-test for the mean) was performed using

MedCalc Version 4.05-Windows 95 (Medcalc Software, Mariakerke, Belgium). A P



cycles with the same thermal profile. 30 2.2 Sequenci ng Sequenci ng was
performed on an aut omat ed DNA sequencer ABI 377 (PE Applied Biosystens,
Foster Cwe@p1/€279 USA), using fl uorescence-| abel ed di deoxyrortEra@rilids WO

01/ 40279 PCT/ EPOO/ 11526 43 chain terpgynators (ABlI Prism Bi gDye Termi nator
Cycl e Sequenci ng Ready Reaction Kit with Anpli Tag DNA pol ynmerase FS; PE
Appl i ed Bialsgstfernd).05 Tes qmisidered 9sbel stdtisticalkyqsignidicans. Crenpdetapgembmegenone

are summarized in Table 1. The.priners used to equence the sharter PCR
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1), whereas the preCore/ Core and preS/' S genes vverelS%%%uenced from another
a

seven sanpéneme Fiqyencey (Higd 192), SEQVelD ani@f4Be Fudividp nliggyOpderc thet ages
wi th ot her genotypes | n.ar tQ. re.th G r d f th
st ai FHTRCE Heélgn O(pﬁeﬁg, pre rg—f%sAaaB@thp t sh%w% F Qﬁé Ioglher g!r)lgfé.ﬁ WereS O €

FRI genones, honol ogy p t ages were

cal cul at egonstrieeERIlusEstigNBet FROWedndded lovaed@oa esparng\brarich. 87g. 1%b( mi n.
86.2% nmax. 87, enot%;pe A (five sequences); 86.6% (mn. 86.5%

g?xbo%' _6%:1\% ﬂ%@vﬁ%@b egiB éamPEétfwhg@sIﬁA]@Sd§6@I‘5%3{rﬁd°}9.5618’6.e]@%d mex.
qenotype. 19 TRRLRhEBated di (RSALGOGESAne AR BRGIA by riing G piftbgeliicl D 1 be

E (two settessnEBS)andahel o8er viug sirains Sdbvatbelomx to 848 BW gdnotypenoiligde F
(three sequences). 20 2.4 Phyl ogenetic distance with other genotypes In
order!Q o 8RSt he genetic rel atedness of the FRI strain with 36 other
conplete HBV genones, also the phyl ogenetic distances were cal cul at ed.

Phyl ogeneti c distances between the six recogni zed HBV genotypes (36
sequencesExample onfhaputtaizationaddhe germne stiructuve and opRl reading frapiésg. 9) . A

genot ype. (di ot ance TPHBY SFit: BobeBesBEtadaRt & ) beruoen different
genot ypes (di stance range O. 08 - 0. 17) . Using at-test for the mean
15 The complete genome structure of FR1 was similar to that described for the known
HBYV genotypes, but was found to be 3248 bp long (Fig. 4).
The preCore region has translational stops at codon 2 (TAA instead of CAA) and
codon 28 (TAG instead of TGG) in all eight isolates sequenced. Based on the
presence of this dual stop codon, the presence of HBeAg is generally not expected.
20  Paradoxically, sample FR2 showed the presence of HBeAg in the plasma. The Core
region is 585 nucleotides long and encodes a Core protein of 195 amino acids (Fig. 5).
In contrast to the other genotypes, the Core region had a nucleotide insert of 36 bp,
located after the fifth nucleotide following the Core translation initiation point (A at
position 1901). Therefore, the insert in the core region encoding twelve additional
25 amino acids RTTLPYGLFGLD (SEQ ID NO 155) may be responsible for a novel
mechanism of expression of HBcAg and HBeAg, and core and e antigens with unique
structures and immunological properties may exist. Genotype G, as well as all other
genotypes except A, showed a 6 nucleotide deletion in the carboxy-terminal part of
the HBcAg ORF (Figs. 4 and 5).
30 The preS1 region contains 354 bp (118 amino acids), the preS2 region 165 bp (55
amino acids), and the HBsAg region 678 bp (226 amino acids) (Fig. 6). Like genotype
E, genotype G strains showed a 3 nucleotide deletion (1 amino acid at position 11;

Fig. 6) in the amino-terminal part of preS1. Based on the presence of a lysine (K) at



and a distance of 0.08 as border val ue between genotypes, FRI was found to
be significantly different fromgenotypes A- F (range 0.11 - 0.17; P <
0.019). 3WoPhyi2ogenetic trees were created and anal yzed bypCTEBtemS® matri X
conpari son using DNADI ST, Nei ghbor agg Drawgr am sof t war e prograns of
PHYLI P version 3.5c (Fel senstein, ). Statistical analysis (t-test for
t he mean) HBaAgpesition ee, alysing (K)\mqﬁaitmn\léf)snhdla pfolafs-(W mﬁm&ﬁio%lZOL\/ﬁdcal c

Sof t war e, i aker ke WD 01/ 40279 PCT/ E 11526 44 val ue of
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SequencesThephRHfRhdeNBgiolCoftdihls’ 8rfdBlpeAMPLiNP 9526Y8h qsn;etaﬁhﬁa/aehdé Ot he
GenBank; their accession nunbers dre indicated in Figure 10. hyI ogenetic
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ot her . BaS4Riingthe highly consevad YVIBRsmahfi(Bartholnmenszat dy 1388 Eigyre piioogenet i ¢
trees, F the oth VI r HBV genot ype,
called 1 Og‘g’vesng1 %)aecg) I%%( tt(%?t@stﬁ%néor%éc{%\rg@lzlgﬁ tg’ﬁ%g)fepfg%j&g&none structure

and open reading frames in HBV strains belonging to genotype G 15 The
conpl ete genone structure of was simlar to that described for the
knownl0 HBE—%EBMpeMe BQHfQMQeﬂSWﬁHOQBfH@‘éQ%E’tW ong (Fig. 4). The
preCore region has translational stops at codon 2 (TAA instead of CAA) and
codon 28 (TAG instead of TGG in all eight isolates sequenced. Based on the
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profile.

4.2 Design of a LiPA for HBV genotyping
25
A total of 20 genotype-specific probes are designed. Probes designed for the
identification of genotypes A, B, C, D, E and F are described in Van Geyt et al.
(1998). By way of example, probes specifically selected for the identification of HBV
genotype G nucleic acid sequences recognize the regions indicated as target A or
30 target B in Figure 1. After enzymatic addition of a poly d(T) tail, the selected
oligonucleotide probes are applied as horizontal lines on nitrocellulose membranes.

One line of biotinylated DNA is applied alongside as a positive control.
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provi ded that s ment 1's not equal e equences of
SEQID NO 7 or SEQZ%Ddédﬁt)lﬁﬂthelseqtmnctm q@ﬁaaiﬁ&lé@llbriﬁ@ lobr SEQ I D NO 8. 5.

A method for the detection 'n a i ol ogi cal e.of the presence of a

Dol ynbltl ei o ackd BeeRiatRghtoRaIREoBRIEI o ol 6T dhe 2anesl Sodoion

according to cI ai nge‘augwetggq@ﬁﬁ&p{nqg)tﬁ{dl gpd that it conprises the foI | owi ng
steps: (i) possibly extracting the nuclelc acid present in the biological

sanpl e;
2. An HBYV polynucleic acid according to claim 1, further characterized that its
nucleotide sequence differs from HBV genotype A, B, C, D, E or F in at least one
15 of the following characteristics:
(a) it has a length of 3248 basepairs;
(b) it encodes a translational stop codon at amino acids 2 and 28 of the
preCore region;
(c) it has a 36 nucleotide insert in the N-terminal part of the Core region;
20 (d) it has a 6 nucleotide deletion in the C-terminal part of the HBcAg ORF;
(e) it has a 3 nucleotide deletion in the N-terminal part of the preS1 ORF.

3. An HBV polynucleic acid according to any of claims 1 or 2 comprising at least
one of the following sequences: SEQ ID NO 44, SEQ ID NO 45, SEQ ID NO 46,
25 SEQ ID NO 47, SEQ ID NO 48, SEQ ID NO 49, SEQ ID NO 50, SEQ ID NO
51, SEQ ID NO 53, SEQ ID NO 54, SEQ ID NO 55, SEQ ID NO 56, SEQ ID
NO 57, SEQ ID NO 58, SEQ ID NO 59, SEQ ID NO 60.

4. A fragment of a polynucleic acid according to any of claims 1 to 3 or the
30 complement thereof characterized:
- that said fragment is unique to the heretofore unidentified HBV genotype

G, containing at least one nucleotide or a combination of nucleotides



(ii1) anplifying the nucleic acid; 15 (iii) detecting the anplified nucleic
acid. 7. A nethod according to any of clains 5 to 6 further characterized
that it ovoprimes the follow ng steps: (i) possibly extrpCct/ERg/tiE® nucl ei c
acid present in the biological sanplegyq 20 (ii) anplifying the nucleic
acid; (iii) hybridizing the nucleic acid, possibly under denatured

condi tions, at éﬁf@rmrﬁmdﬂmﬂﬂdiﬁi\bmﬁnwwts dneBol, Mr E pr dbesgleetideh sai d
pr obes belng p055|bh¥ attached to a solid substrate; (iv) possibly washing

at appropriate cSHIFSHHE; 25 (v) detecting the hybrids formed. 8. A

met hod accor di NgtHa s@AYfradmeht 3 ABundvdréhl GrdgutentlConfiRe@GHitih 2R nhibtglc 1 t
conprises the follow ng steps: (i) p035|blé’extract|ng the nucleic acid

present in the bhadeeduease efmepplapes S0B(Ei §¢ing the nucleic acid;

(i) sequengl giehr%ﬁat@!f (dl n&?ne%? sqlot %a(l)% ?h%%) & élcgé %Pg(?léejngrgﬁz IB An

ollgonucleot I'Mer co agnent

said pri rrerNb)ev agSEQIIE NO 169Tor&5thﬁlpkéﬂi‘s sécprensqa@ttSEQq‘,]alN@ 8SequenC| ng or
specifically anplifying a nucleic acid or part of a nucleic acid according
to any of clains 1 to 3. 5 10. An oligonucl eotide probe conprising a

f ragment §‘009Jrﬂétﬂgd }“?9 tffd @eERiid u‘{"hgfblé b4 s Bﬁﬁ%t}?@ &%n%@b?a?glyﬂﬁéleﬁs a

hybrldlzatlon pr obe speci ete tion Ielc art of a
nucl ei ¢ aci dacadamoddmgtctmwﬁclmmsdltanns 1to 3. 10 11. An oli gonucl eoti de
prineg}or an ol igonucl eotide probe according to any of clains 9 to 10
furth characterized that it recogni zes one of the follow ng target

sequencesg, SKQxﬂe@icMOa&%rdlﬁ'g SthEllaqu NO filpter é{?arac@erfﬁ%a hggh fiocokiBNs@enet ypi ng

according to any of clains 8, nmaki ng use of
following steps:

(i) possibly extracting the nucleic acid present in the biological sample;
(i) amplifying the nucleic acid;
15 (iii) detecting the amplified nucleic acid.

7. A method according to any of claims 5 to 6 further characterized that it comprises
the following steps:

(i) possibly extracting the nucleic acid present in the biological sample;

20 (i) amplifying the nucleic acid;

(iii) hybridizing the nucleic acid, possibly under denatured conditions, at
appropriate conditions with one or more probes, with said probes being
possibly attached to a solid substrate;

(iv) possibly washing at appropriate conditions;

25 (v) detecting the hybrids formed.

8. A method according to any of claims 5 to 6 further characterized that it comprises
the following steps:
(1) possibly extracting the nucleic acid present in the biological sample;
30 (i) amplifying the nucleic acid;

(ii1) sequencing the nucleic acid.



15 at | east one priner according to claim9 or claim1l and/or at |east one
probe according to claim10 or claim11l. 13. A diagnostic kit for use in a
nmet hod aoconding to any of clains 5 to 8 and/or 12, sai dpkT/EP@OITPI6 Si Ng at
| east one prinmer according to claim9:er claim11l and/or at 20 |east one
probe according to claim10 or claim1l. 14. A diagnostic kit for use in a
met hod acfor Anrdigboucdentide fpricieaicompfising a fragnwbhoaccdRling sacldink #f withrspidi si ng
the follow ng.components: (i) when appropriate, a neans for releasing,

S0l ati ng. or SEORE BRARET (P hess DA APe Peecsly SHEGBIE ph SR BN NpI e
(ii) a prine ' b B lor Phrtof G inutlkictdcid SRSEINHR My 1ARRA@I NG tO
any of clai ném%fyg%goﬁrfch\%?ﬁagz;?gﬁprobgb])elscf)égc(% ?ti%cal% hﬁ)ri dilgi ng with a
nucl ei ¢ acid3characteristic to HBVY genotype G or a universal probe, fixed
to a solid support; 30 (iv) a hybridization buffer, or conponents necessary
for producing said buffer; (v) a wash solution, or conponents necessary

for produgy.nAnsigdnsédtide Probe¥anbilshi’d %a%@ﬁtﬁﬁ@&dh@t%&laiﬁﬁ4,(%ith swiden
r

appropriate, a neans for detecting the hybrids resulting fromthe .
precedi ng hypiobgbgiagiable. to pst asm hybrigdization aeobs o1 shgcidis dgecten aEs gueleiuence

encoded by a I I .g. r.qi Ny O, laims 1 to 4. 16. A
pol ypepti de %%@8%(@#?1%?% :ﬁ)ucgﬁ%glg%d%g@&g%ﬁgfg ?Ig)( %fg)dglg%l 1e{(i)s3tc' one of the foll ow ng
sequences: SEQ ID NO 2, SEQID NO 3, SEQID NO 4, SEQID NO 5, SEQID NO

6. 10 17. A pol ypeptide according to clajm. 15, conprising at |east one of

the fHlI oht-nfn Oi{lsawecﬁ%gﬁ PO PW@I&@CF@FI@%OM"&@@B% toy 1y o ompept i de

according t09agy1@Tuthd MarddertRd LhatMtl FllobmizEL6RIMIFNAB fo¥lowiny earBEessed.
sequences: SEQ ID NO 62 to SEQ ID NO 154.

12. A method for HBV genotyping according to any of claims 5 to 8, making use of
15 at least one primer according to claim 9 or claim 11 and/or at least one probe

according to claim 10 or claim 11.

13. A diagnostic kit for use in a method according to any of claims 5 to 8 and/or 12,
said kit comprising at least one primer according to claim 9 or claim 11 and/or at

20 least one probe according to claim 10 or claim 11.

14. A diagnostic kit for use in a method according to any of claims 5 to 7 and/or 12,
said kit comprising the following components:

(i) when appropriate, a means for releasing, isolating or concentrating the

25 nucleic acids present in said sample;

(ii) a primer pair or a primer mix;

(iii) at least one probe according to any of claims 10 to 11, with said probe
specifically hybridizing with a nucleic acid characteristic to HBV
genotype G, or a universal probe, fixed to a solid support;

30 (iv) a hybridization buffer, or components necessary for producing said
buffer;

(v) awash solution, or components necessary for producing said solution;



19. An expression vector conprising a polynucleic acid or part thereof
according to any of clains 1 to 4 operably |inked to prokaryotic,

eukar yot iwoor/i402ry al transcription and translation controPCEERMENS®. 20 20.
A host cell transformed with an expreggion vector according to claim19.

21. A nmethod for the production of a reconbi nant pol ypeptide according to
claim 18 conpr () when hpprbptidteyh meass &pstete@Bng ithe hytandsfresutting dnomofthean
appropriate cellular Qgst i t an expression vector according to claim19;
(ii) culturing saiBeY ?%?§$H€ﬁi@81lular host under conditions enabling the
expression of the polynucleic acid inserted in the expression vector; and
(iii) harvesting said polypeptide. 30 22. A nethod for detecting antibodies
present i hS-aAbpalypaptidalhaymgpire aminpeiil seaepnee @ncedsd| byvarpplenusipic angd

01/ 40279 PCT/ EPOQ/ 1152 @ ntacting the biological sanple with a
polype%tide %%Qgﬁ%ﬁ%b 6ﬂ§%$$8%tgglains 15 to 18; (ii) detecting the

i mmunol ogi cal conpl ex forned between said anti bodies and said pol ypeptide.
5 23. A nethod for HBV genotypinq.of a biol ogi cal sanple, conprisjng the

f ol | owi nglosfepalypeptifle @serrdig tagclaire 1 b cmagising atsleass| ey the ollowigt one

pol ypepti de . } 5 al J i t he
i nmunol ogi ca%%ggﬁgFer%?g?nﬁg%gpggqNﬁ%%\Q ?%ég?é‘églzgr{?sgg}fg’ie%ﬁ(gglgd

bi ol ogi cal sH@pb.e and said pol ypeptide. 24. A diagnostic kit for use in a
nethog?according to any of clains 22 to 23, said kit conprising at |east

one pot ypeptide according to any of clains 15 to 18, with said
17. A polypeptide according to claim 15, comprising at least one of the following

sequences: SEQ ID NO 155 to SEQ ID NO168.

18. A polypeptide according to any of claims 14 to 17 which is recombinantly

15 expressed.

19. An expression vector comprising a polynucleic acid or part thereof according to
any of claims 1 to 4 operably linked to prokaryotic, eukaryotic or viral
transcription and translation control elements.

20

20. A host cell transformed with an expression vector according to claim 19.

21. A method for the production of a recombinant polypeptide according to claim 18
comprising the following steps:
25 (i) transformation of an appropriate cellular host with an expression vector
according to claim 19;
(ii) culturing said transformed cellular host under conditions enabling the
expression of the polynucleic acid inserted in the expression vector; and
(iii) harvesting said polypeptide.
30
22. A method for detecting antibodies present in a biological sample, comprising the

following steps:



15 pol ypepti de possibly bound to a solid support. 25. A ligand specifically
bi ndi ng a pol ypeptide according to any of clains 15 to 18. 26. An anti body
rai sed upomoismroni zati on with at | east one pol ypepti de aceordpegiiszs 20 any
of clainms 15 or 18, with said antibodgsbeing specifically reactive with any
of said polypeptides. 27. A nethod for detecting a | ypepti de accordi ng
to any of clain€) l1éntasting thebighgiel sgnplaevifios poMngl&@psrdlr%t%my of
contacting said pol%io g) with a ligand according to claim25, binding
specifically to saf r‘b?%/ ide; (ii) determ ning the inmunol ogi cal

conpl ex formed Qpt @edingaihd inPRlinoRdal @emplst oHained IbetPdtd. sadd aribodfesmet hod
for detecting a pol y(Peptl de according to any of clains 15 to 18 conprising
the foll owing stepand aid pelypepdidei ng sai d pol ypeptide with an anti body
according to claim?26, specifically reactive with said polypeptide; WO

01/ 40279 PCT/EPOO/ 11526 58 (ii) determ ning the immnol ogi cal conpl ex
formed bebyeamméshibd forPABYPEmbLLGngEdIh Bialddicahtipldycortisiny thetfbiiewingr
detecting a HBcAg or a HBeAg specific to a heretofore 5 unidentified HBV
genotype of #FRSm 1, conprising the follow ng steps: (i) contacting said
pol ypepti de wt ] ] I fding to
sai d pol ypepti dg) ?ddt@lggtt@%%%%]&gs %Igpl:éwrg{%qulgslt 81?1?%13{%& il axgér}ﬁe bet ween
said polypeptide Emilysmt'cthlﬂns@amjls 10 30. A nethod for detecting a HBcAg or

HB f h f tif HB t f . cl 1,
conpr 1 ng < he 31 FeSHG QecpShmalgEd fomavh o B CRUEYh Atk PERHEN an
anltl bod%/ Sccordl ngpﬁegerﬁhﬁém%mgléam%mbaﬁalsaadw%bpty& with said

pol ypept i de;

24. A diagnostic kit for use in a method according to any of claims 22 to 23, said kit
comprising at least one polypeptide according to any of claims 15 to 18, with said

15 polypeptide possibly bound to a solid support.

25. A ligand specifically binding a polypeptide according to any of claims 15 to 18.

26. An antibody raised upon immunization with at least one polypeptide according to
20 any of claims 15 or 18, with said antibody being specifically reactive with any of

said polypeptides.

27. A method for detecting a polypeptide according to any of claims 15 to 18
comprising the following steps:
25 (i) contacting said polypeptide with a ligand according to claim 25, binding
specifically to said polypeptide;
(ii) determining the immunological complex formed between said

polypeptide and said ligand.

30 28. A method for detecting a polypeptide according to any of claims 15 to 18
comprising the following steps:
(i) contacting said polypeptide with an antibody according to claim 26,

specifically reactive with said polypeptide;



15 (ii) determning the i munol ogi cal conplex forned between said

pol ypeptide and said anti body. 31. A diagnostic kit for use in the

det ect i owobh1/a02her et of ore uni dentified HBV genotype presrOI/EPOD/ES26

bi ol ogi cal sanple, said kit conprisinggat |east one ligand 20 according to
claim25 or at |east one antibody according to claim26. 32. A polypeptide
accordi ng to an@i)odetednzinipg 1thet amnBnolpgidahanemplesorfdimed t betiean ms2®  and/ or
an anti body accordi qg%t Q. cl ai m.§6 tf.ord use as active substances in a vaccine
or a medi cament. 2BO¥REPUAEandpaidanlivady, i 4o according to any of clainms 15
to 18, a ligand according to claim25 and/or an antibody according to
claim?26 for the preparation of a_ vaccine or a nedicanent for the

prevent i oR9of methadrdpn dstechpy 3 ilBedg oors 2 BBedw spegifiar vndelieictodpre.
Comos | Fon Gamu 15551l DERELIG EMLTR ams of ol

15 to 18, a l'igand accor an anti1body according to
claim26 and a @hacomatiugi sdd | yolasspeift ablte «€diganadr accéfdifd/ 602[atn 25,
PCT/ EPOO/ 11526 59 35, armaceutjcal conposition according to claim 34

A p C
for use in a met ho%PeP’SEC?BYgV’é‘Htg t@rsa‘flrpéétpe 'infections. 36. A vaccine for
I muni zing a ”agpaheté’[%hﬁg;ytﬁgv ifnlmtﬁlﬁfdgfb'al E&%gfe_ks'feﬂn@& be@Rkn R

pol ypepti de according to of clains™15 to In a pharmaceutically
accept abl e carri erpolgpeptithendisad digad. pol ypepti de of any of clainms 15 to 18
in a ﬂﬁug-screening assay. 10 38. The use of a HBV genotype G infected
clone*fn a drug-screeni ng assay.

30. A method for detecting a HBcAg or a HBeAg specific to a heretofore
unidentified HBV genotype of claim 1, comprising the following steps:
(i) contacting said polypeptide with an antibody according to claim 26,
specifically reactive with said polypeptide;
15 (ii) determining the immunological complex formed between said

polypeptide and said antibody.

31. A diagnostic kit for use in the detection of a heretofore unidentified HBV
genotype present in a biological sample, said kit comprising at least one ligand

20 according to claim 25 or at least one antibody according to claim 26.

32. A polypeptide according to any of claims 15 to 18, a ligand according to claim 25
and/or an antibody according to claim 26 for use as active substances in a vaccine
or a medicament.

25

33. Use of a polypeptide according to any of claims 15 to 18, a ligand according to

claim 25 and/or an antibody according to claim 26 for the preparation of a

vaccine or a medicament for the prevention or treatment of HBV infections.

30 34. A pharmaceutical composition comprising at least a polypeptide according to any
of claims 15 to 18, a ligand according to claim 25 and/or an antibody according to

claim 26 and a pharmaceutically acceptable carrier.
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35. A pharmaceutical composition according to claim 34 for use in a method to

prevent or treat HBV infections.
36. A vaccine for immunizing a mammal against HBV infection, comprising at least
5 a polypeptide according to any of claims 15 to 18 in a pharmaceutically
acceptable carrier.

37. The use of a polypeptide of any of claims 15 to 18 in a drug-screening assay.

10  38. The use of a HBV genotype G infected clone in a drug-screening assay.



