1
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VACCI NE- | NDUCED HEPATI TI'S H VI RAL STRAI N AND USES THERECF Thr oughdut NOHi $0M2
appl ication, various references are referred 5 t arent heses.
Di scl osures of these publications in their entir )ﬂ IEM\”’HM
i ncorporated by reference into this application t descrl be the
state of the art to which this invention pertains. [l 068&&KGROUND OF THE
| NVENTI ON 15 20 25 30 35 ao The present invention concerns the hepatitis B
virus genonme W twodeaeCi ne-i nduced nutation at am no acid Yﬁﬁ%%gfg 0‘I1545
(dycine to Arginine) within the major surface antigen, its PP e
sequence, the deduced four major protein sequences, antigen, antibody,
det ecti on systens, devel oprremtvm:tmi:inmmcma mmmes Band antiviral agents.
The hepatitis B virus was fi¥Z ' BREQF 3 human virus that is
transmtted parenterally Al t hough these viruses are not particularly
cytotoxi c and dO*RBEPTHaiPtd aﬁ?ﬁgg?‘?‘/teloélel‘fard@&f’hrefta HEPCHAFE SHEhFERE cause
of a major ihf et vbtisindbseerrdiestE ecthiagl dotdesadiiithesanebidgagied Ldr en
wor | dwi de. The wpreseacs ek iBepatd tHeseBy sidagerandd gen Masrsefevadras the

mai n detection g‘i‘&ke% 1&95&%& felo e&éveOffu*ﬂEP(a:&o sE!c§bé3 el USac ARE IS, pOSSI DIy

those at risk of tran: nversely, the occurrence of an
anti-surface arfti §Ehcrér’fﬁlﬁohgvﬁnﬁdf°8a?%’§aéﬁsl mrune response which woul d | ead
to eventual recovery. Stimulation of such immune response has been greatly
hel ped by the @acrerdiny brcemnsetrvRRpsdn tis B vacci nes devel oped by Merck
Shar pe & Dohne. These vaccines contain the major surface antigen in either
the natural (plasna-derived) or the reconbi nant % urjfied fromyeast cells)
form and have TBFoRETFSEEf &2V eHR@ e PP PFe i 178 EF'é’rsf 2 A PheEREPatitis B
virus. In Singapthea vhec st péusert giusat Lom Pr RJFam arid pedidomal48cal e has
resulted in a sicgpeincant adentieasewoihiaCuhe mepat shrsadd |aatﬁg:etn oatand the

| noi dence of, PLiRLY: hepatagebhel ar GATCLOANR, Mk dREIEASE DAz AN turn

been associ ate an | ncrease It 1.on SUBSTI TUTE
SHEET ( RULE 26)sequeniesl grtigen, ant% g%h 886%&“ ﬁ%??%@sfiﬁb ment

of effective vaccines, and antiviral agents.

The hepatitis B virus was first discovered in 1963 as a human
20 virus that is transmitted parenterally. Although these
viruses are not particularly cytotoxic and do nct lead to
massive cell death, they have been the cause of a major
infectiocus disease affecting both adults and young children
worldwide. The presence of hepatitis B surface antigen has
25 served as the main detection marker for carriers of hepatitis
B virus, and thus, possibly those at risk of transmitting the
virus. Conversely, the occurrence of an anti-surface antigen
antibody indicates an immune response which would lead to
eventual recovery. Stimulation of such immune response has
30 been greatly helped by the currently licensed hepatitis B
vaccines developed by Merck Sharpe & Dohme. These vaccines
contain the major surface antigen in either the natural
(plasma-~derived) or the recombinant (purified from yeast
cells) form, and have proven safe :and effective in
35 neutralizing the hepatitis B virus. In Singapore, the active
vaccination program at a national scale has resulted in a
significant decrease of acute hepatitis B infection and the
incidence of primary hepatocellular carcinoma. This decrease

has in turn been associated with an increased immunity in the
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2 The major antigenic epitope of hepatitis B virus is a highly co e? 7
region spanning 23 amno acid residues and | ocated from am no acid Bdé %ﬂ
124 to 147 of the major surface antigen. This small region designated as
the group specific 5 determnant "a" is found in all subtypes and isol ates
of hepatitis Hviral genones. Its antigenic properties seemdue to its
proposed doubl e | oop structure, to which the vaccine-induced neutralizing
anti body binds. 10 In contrast to random nmutations introduced into
hepatitis B virawogeqmses during viral replication by the proof-readi ng

def ective reverse transcriptase, nutations induced follow n§VEEEPHA i on
occur mainly in the "a" epitope of the major surface antigen. These nutant
viruses are of partlcular 15 interest sifice they show reduced affinity to

the neutrali zi ant.i body .and.t her.efore be replicate

i ndependent | y. Qg?mr? °F HEle g\‘7‘5(1:?:|er?e%egcaopﬁfal%re‘r‘fﬁat 8 gt‘ﬁ%%r"?uf%ﬁ 8h94tY ami no
aci d residue 1215n-°(€frr"6ﬁ1 Gwnnép%@lﬂﬂg?hlaﬁléyo|%F—1dhée%léb@ﬁdalll@)dﬁcétect he maj or
surface anti gefrés ddionastidSbgsidictmant426obecause the i wajiraklueradesults in

conf or mati onal ,ghanges ﬂflstt;ﬁaila'}egpbﬁ Qe 3k 175 < DA L BROTLA oy | dwi de
in North Anmeri Japan an

a, Sout heast fa. In S|n ore,
exanpl e, such ﬁﬁ earr‘i“(lé‘ag?e 't he* frosT* ¥ é&u@ﬁ? THPFARS 13619 o ﬁgt%c‘&‘% nati on.
Twel ve i nfect i beRatidiEahtvd raiEegonds 251 b7 eaki yerosghsorrid eperaen deht i fi ed
as having an aegi nitze pudpidean abum]m' Nhoaei drrestwke 145 ofhilche amd or

surface antigep,.J&hear gngi@cee&nngggggl %egr;tllg@gyt}gﬂggm ssion fromone of the
12 variants and this variant has al so een associated with active |liver

di sease. Significantly, some of these 30 variants are now found in random
asynpt omat i ¥ adultonsspat atd gRndFhendeElereiderofutdd sneephdnagtirye B
vacci ne-i nducedirall aphoaddl durSingbvidally régl iescape weteet bofbiisleagind andar d-

reagents is of SR diaUe AARCET haEaUSR ! mtlgﬁgl L8AoER 41eofieyp! opment
of acute hepatltls n It ﬂéﬁ §gng ?5 is situation her efore
C

requires the ufyent3GavRl 8% ’ a%t Wi TR s St éﬁﬁ "ael | as)
ef fective prophyfiEse @nSUBSTI TUTEE%HEEfFa(lRUIYErIz%S axe 1of] I{art%culan—wz WO
99/ 66047 PClH SCREIARR045i eV aney BRSw akduast Y 1@l tvagenite. ndairan kgt | on of

the nucl eoti de,seqig Csn@fcﬂe@e%oy@%@ensbimuc@me&&rét lﬁaéﬁ&d%i?@ﬁ;' tutes
the first step,t owar %ee es eechd ert E or the
vari ous above- fiEAtS one 88 et opiTent s. @I‘% %‘l‘-‘lﬁ%‘ %
acid re51due 145 (from Glycine to Arglnine in the second
loop of the major surface antigen is the most significant
20 because it is stable, results in conformaticnal changes of
the “a” epitope and has been reported worldwide in North
America, Europe, Japan and Southeast Asia. In Singapore, for
example, such mutants are the most frequent variant following
vaccination. Twelve infectious variants among 41
25 breakthroughs have been identified as having an arginine
mutation at amino acid residue 145 of the major surface
antigen. There is evidence of vertical transmission from one
of the 12 variants and this variant has also been associated
with active liver disease. Significantly, some of these
30 variants are now found in random asymptomatic adult
pecpulation.

The occurrence of this replicative vaccine-induced mutant and
its ability to escape detection using standard reagents is of
35 grave concern because it has resulted in the development of
acute hepatitis B in Italy and Singapore. This situation
therefore requires the urgent development of specific

detection systems, as well as, effective prophylactic
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1 1 ~~~'~ 2-~2 WD 991 66047 4 SUMMARY OF THE | NVENTI ON PCTI sGo810004s5! His 2802
invention provides an isolated strain of Hepatitis B virus designated Human
Hepatitis B Virus Surface Antigen-' S 5 145 Singapore Strain (Aycine to
Argi nine) which constituent viral genone is deposited under Accession Nos.
P97121504, P97121565 and P97121506 wi th the European Collection of Cel
Culture on 15 h Decenber 1997. 10 This invention also provides an isol ated
nucl eic acid encoding a pol ypeptide which is a nutant major surface antigen
of a strain of ibi-S B virus) such pol ypeptide having an amino acid
sequence which 2???%?%hfron1the anino acid sequence of a mafoP*@HPP4ce
antigen of a wild type i5 hepatitis Bvirus in that the amno acid at
position nunber 145 of such pol ypeptide Bs an arginine rather than a
glycine . This invention provides a nethod of producing the polypeptide in
purified form JAGSLRE® r &8 t THY VpERT £ 1336758 pol YHERTTIE AT cHPT s t4%nut ant
maj or surface amcigehnidsf sewenadnodf thépavitimeBinfdvesl mwismtpoliypepti de
having an a][n' nQoaei;_glc&ea@u]gn@e falbehsdih Leéﬁar_fds_mﬂhfehé_ aming0angi d waeguence of
a maj or surfac a ty epatitj.s. ir i.n t e am no
acid at positi%ﬁégé%%ég %ﬁ% 8¥%é§$%h ggrpo ypeﬁ??agh%s %ﬁ%VSra%éﬁ%%SE?ather
than a gl yci he 4eTRFISNFENti on provi des an ol i gonucl eotide of at |east 15
nucl eoti des capabl e of specifically hybridizing with sequences of only the
mutant viral strain of hepatitis B 30 virus . This invention provides a

met hod of obtaining antibodies to a pol ypeptide which is a nmutant najor
surface antigen of a strain of hepatitis B virus and the anti bodi es
produced. 35 This invention provides uses of the above-descri bed

pol ypeptide, antibodies or nucleic acid for determ ning whether a subject
is infected with the above-described viral SUBST~TIITE SHEEC (RULE 26) 1
1 r~vt~ z~~2 WD 99166047 PCT/ SG81 00045 5
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. 1/
strain. This invention stinmulating or 5 polypeptide. also provides14 KCY 2002
conposi tion capabl e of enhanci ng anti body production fox' the This
i nvention further provides a nethod for identifying a chem cal conpound
whi ch is capable of treating and/or preventing an infection by the
above-described nmutant viral 1o strain and conpositions containing such
conpounds. This invention also provides a conposition conprising the
chem cal compound identified by the above-described nmethods in an anount
effective to tregf prevent infection by the ~5 strain and a
phar maceutical |y e??ectlve carrier. This invention further Eﬁ%ﬂ?ﬂ@@“use of
conpositions for treating a subject infected wwth this viral strain. 20
This invention al so provides use of conpbsitions for preventing infection

of a subject bé this viral strain. And lastly, this invention provides a
met hod of scre Hﬁ“ﬁ‘b‘“’b% (&a fIINVFIEﬁ%IqNor this viral strain. SUBSTI TUTE SHEET
(RULE 26) 11f ~~"1 2~~2 WD 99166047 6 BRI EF DESCRI PTI ON OF THE FI GURES

PCT/SCESI00045TEigu1ﬁ»ehtléﬁrpuﬁmuaeso£ntt@bﬁam¢a epeﬁudeﬁﬂﬂna@atﬁaﬂesaof human
hepatitis B vi 5?%@%@%%&%8'@%@9 HepW P1 2 5T 8y Em,xeé’a%@ ¥5aleal ds,

Si ngapor ean chi cine to ar I ni ne nut at |on at amno acid residue
145 of the maj 6?5%1538%%%@% (Gb%c“lr?oéf’ezbrgdﬁlﬁ?l JSLER i SR FheeHaj or
vi ral protelnSVlfmU\QRﬂQWﬁenaSéﬁpqE}tbérgeﬁﬂfd&ﬂQQBHBP@rNQﬂHfRﬁﬂé2éﬁ@4gen
precore, core apthirsassacd ipyalingesxwidre taenoiepeas dd11BeeSH/IRresSH S, PreC,

C and X resDecELﬁ%ﬂﬁ@ on 15 December 1997.

10 This invention also provides an isolated nucleic acid
encoding a polypeptide which is a wmutant major surface
antigen of a strain of hepatitis B virus, such polypeptide
having an amino acid sequence which differs from the amino
acid sequence of a major surface antigen of a wild type

15 hepatitis B virus in that the amino acid at position number

145 cof such polypeptide is an arginine rather than a glycine.

This invention provides a method o©f producing the
polypeptide in purified form and the resulting purified
20 polypeptide which is a mutant major surface antigen of a
strain of hepatitis B virus, such polypeptide having an amino
acid sequence which differs from the amino acid sequence of
a major surface antigen of a wild type hepatitis B virus in
that the amino acid at position number 145 of such

25 polypeptide is an arginine rather than a glycine.

This invention provides an oligonuclecotide of at least 15
nucleotides capable of specifically hybridizing with
sequences of only the mutant viral strain of hepatitis B

30 virus.

This invention provides a method of obtaining antibodies to
a polypeptide which is a mutant major surface antigen of a
strain of hepatitis B virus and the antibodies produced.

35
This invention provides uses of the above-described
polypeptide, antibodies or nucleic acid for determining

whether a subject is infected with the above-described viral
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Figure 2. Strategy of cloning and sequence ~5 determ nation of the same
.hepatitis B viral genone. Figure 3. Wl e nucl eoti de sequence of human
hepatitis B virus, isolated froman el even year old 20 child born to a

not her in Singapore with the wild type virus. The child had received
standard Hepatitis B i munogl obulin (HBIG and HB vacci ne and was infected
with the nutated strain one year later. This strain 25 carries a mutation
at am no acid residue 145 (glycine to arginine) of the major surface
antigen (SEQ | .yl L\Ylgh The mutation is shown at nucleic acids nunbered
587-589. 30 Figure Deduced am no aci d sequence of the Dl\f&TfJSS?B{PPr(E?ase
fromthe nucl eotide sequence of Figure 3 (SEQ I.D. No. 2). Figure 5.
Deduced am no acid sequence of the |argeé 35 surface antigen fromthe

nucl eoti de sequence of Figure 3. The nutated amno acid residue (Gto R) is
nunbered 319 (TEA'r.D. No. 3). SUBSTI TUTE SHEET (RULE 26) 1 1 h~~'~ ~~~Z
WO 991 66047 PCT/ S8/ 00045 7 Figure 6. Deduced am no acid sequence of the
core prot ei n from ttnevmabegtdm sefienee of Eb@pwsﬁtaoﬁSEQpablé) Jso. 4). 5
Figure 7. acj 0 rans- i X [rotein
fromthe nucl e%tteﬁd1 gﬂs ue;dcre %?H%?A&El e %m%%%sg’ I B%Og&l\%el @&ELO ':I%i gure

e. d i gonucl éot?‘blé(p%ﬁ’e ‘e corresponding to theinitiation si te of the coding
regi on of DNApol ynerase, at position 2307 of the viral genome and mat ches
the coding strend (se8seQd gopucdeqirbdeded SEQe!th_DdNeeﬁ)léaEth@ a

9. A gonucl eot e, ésqumgcﬁr%r FRRENYLA0 10RasLl iGN 200a0lnd Nond)csal

nucl eoti de sequenceand es the corrp enmentary stran ti-sense

ol i gonucl eot i dFEVESEERT . RBESSCirPyUiE P B‘?G‘l TECPEDIT s efuérice
correspondi g swPesi #idrropsOsbf idniseceiyadhningcd et icdepserisenceand mat ches
the coding strand (senseoligonucleotide) (SEQI.D.No.B).Z5Figure :

11. 0 1 gonuc! eafsde 1564 LT S900IKLG, LOLBESL A, GaA100; Ofnd Ngecodl ng

regi on of DNApal yner ase Vi raI rratc es
the conpl ementH§ERT & Faﬁt? %ﬁgbe‘jo%ﬁy BJH%C‘?‘ € &Y J§§ge %

Figure 12. O igowucﬁwntdéfée@]weméoc@%@span@#wntollpﬁ%qttlponbﬂ@l@ of t he
viral genon® agulaiat&hes bhereodbiuigesilardfésense cakkgonucl eoti de) 35
(SEQI.D.No.1 Q. Figure 13. C] i gonucl eoti de sequence corresponding to
position 2340 %mt he viral, me and T t ches SUI%STI TUTE, SHEET fQDBULE 26)

11 ~t, invention urt er provides use O compositions
treating a subject infected with this viral strain.

20 This invention also provides use of compositions for
preventing infection of a subject by this viral strain.

And lastly, this invention provides a method of screening

bodily fluids for this viral strain.

SUBSTITUTE SHEET (RULE 26)
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WD 991 6604? PCT/ S&8/ 00045 the conpl enentary strand (anti-sense 11 KQY 20m

oligcnucleotide) (SEQ I.D.No.l1). SUBSTI TUTE SHEET (RULE 26) 11 ~~~RJ

2~~2 WD 991 66047 PCTI S8/ 00045 9 DETAI LED DESCRI PTI ON OF THE | NVENTI ON

Thr oughout this application, references to specific nucleotides are to

nucl eoti des present on the coding strand. 5 of the nucleic acid. The

foll ow ng standard abbreviati ons are used throughout the specification to

i ndi cate specific nucleotides: C=cytosine A=adenosine |0 T=thym di ne

G=guanosi ne The psesgHt i nvention provides the nucl eotide sequence of a

hepatitis B virus genome, which carries a vaccine-induced ntffAFP¥EN™4t ani no

acid residue 145 (dycine to Arginine) of 15 the mmjor surface antigen,

consi sting of 3215 nucleotides (Figure 3 coding for 4 overlapping viral

protei ns shown i nFFiégur es 4-7. The invention provides am no acid sequences
Z

of the four nefBIEFZEESTHFATIAFOPRITE, FIREES i ncl ude the DNA pol yner ase,

| ar ge/ m ddl e/ maj or surface antigen, core and trans-activating X. These
proteins can beipreduced usiseguéec@MBE g rhbeehnologyidand cusess idy
devel opi ng pol ycl onal “or ”Dﬂ%éz%%lﬁ,a@%isb%dk&%al ZRnllie Péoﬁﬁggéféol{ég‘éfﬂte' on

al so provides a hepatitis B virus diagnostic systeem specl ,

vacci ne-i nddced mutation at *afiPh8- a&it-8VeksY e A5 TANEPHER o°Hrigi ni ne) of
the maj or surface antigen, wsting mugkéct itcte apgipimet ehvatsiequencasinor 30

anti bodi es described herei ngcihe 8968t i4wenfsi oanPr avdides anr-#5@l ated
strain of Hepatitis B virus signat ed Hyman atitis 8 _Virus rface
Antigen-'S' -145 Singapore Starggll% 'G.ai/sci ne t Sdz(r%g/i nine) Whi ah- 35%ch§nsti t uent
viral genone is deposited uf8err Ac¥esdl onPRYEL NP9 7121804 POPYFIDAEF05 and
P97121506. Mhe invention al $erpeiniddes/iorsehafad rucliwnc acechbmncodi ng

core and transactivating X are dencted as P,
PreS 1/PreS2/S, PreC, C and X respectively.

Figure 2. Strategy of cloning and seqguence
15 determination of the same hepatitis B viral
genome .

Figure 3. Whole nucleotide sequence of human hepatitis
B virus, isclated from an eleven year old
20 child born to a mother in Singapore with the
wild type virus. The child had received
standard Hepatitis B immuncglobulin (HBIG)
and HB vaccine and was infected with the
mutated strain one year later. This strain
25 carries a mutation at amino acid residue 145
(glycine to arginine) of the major surface
antigen (SEQ. I.D. No. 1). The mutation is
shown at nucleic acids numbered 587-5889.

30 Figure 4. Deduced amino acid sequence of the DNA
polymerase from the nucleotide sequence of
Figure 3 (SEQ. I.D. No. 2).

Figure 5. Deduced amino acid sequence of the large

33 surface antigen from the nucleotide sequence
of Figure 3. The mutated amino acid residue

(G te R) is numbered 319 (SEQ. I.D. No. 3).
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SUBSTI TUTE SHEET ( RULE 26) 11 tt~~:"~ Z~~2 WD 99/ 66047 PCTI SG /Pg’%SZ"’?Z
10 a pol ypeptide which is a nutant major surface antigen of a strafn BkY &L
hepatitis B virus, such pol ypeptide having an am no acid sequence which
differs fromthe am no acid sequence of the major surface antigen of a wild
type hepatitis Bvirus in 5 that the amno acid at position nunber 145 of
such polypeptide is an arginine rather than a giycine. In a specific

enbodi ment, the polypeptide is being encoded by nucl eoti des 155 t hrough 835
of the nucleic a@{)gg/é&guence designated SEQ 1.D. No. 1) specifically,
conprising 10 nucl eotides "AGA" in position 587-589, insteabC'¢iC% @& " This
nucl eic acid can be DNA or RNA, specifically) cDNA or genomc DNA In

anot her enbodi nent of the invention, the7pol ypeptide has |5 an am no acid
sequence substantially the same as am no acid residues 174 through 400 of
the am no aci d $84lReifce desitfAEFEY SBEPC| .AS NS eBENThi i nvet FBFE f ur t her
provi des an i sol ated nucl ei prateth 2Grahi chhencodésotadgepsegencehesi n t he
peptide is encoded by a nuclmghGraci dsagl eeud e NgonPy i si ng nucl eoti des 527
through 595 of SEQ |.D. No. 1. This invention also provides an isol ated
nucl ei c acid which 25 encodes a peptide, wherein the peptide has an am no
aci d sequence E&RYFS Sirng ambeUusRid PBEPHuestcA98 tHiWGHRE 320Tof ERR ani no
aci d sequence designated SE@rahstrctNoat3ng Thi%x i prention drse proke des a

vector conprising an isol at ed30ctiue alnagtd enceding a pekygpepthde which
is a mutant major surface antigen of a strain of hepatitis B virus, such

pol ypepti de having an am no aci d sequence which differs fromthe am no acid
sequence of a nmmjor surface antigen of a wild type hepatitis B virus in
that the aminoFagkxk &t posi OlopoBklrgnbhés deffenot suctespohgipgpttodehe s an
arginine rather than a glyciinecashppenati ¥yel yhd idakeds t A cpr eaopl of RNA
transcription. SUBST1TUTE S(ploﬁel(ﬁtéITE a%G)posi:l:igSnl 2307 5g~ghe viral
genome and matches the coding strand (sense
oligonucleotide) (SEQ.I.D.No.6).

Figure 9. Oligonucleotide sequence corresponding to
position 250 of the viral nucleotide sequence
and matches the complementary strand (anti-
gsense oligonucleotide) (SEQ.I.D.No.7).

20

Figure 10. Cligonucleotide sequence corresponding to
position 250 of the viral nucleotide segquence
and matches the coding strand {sense
oligonucleotide) (SEQ.I.D.No.8).

Figure 11. Oligonucleotide sequence corresponding to the
stop codon of the coding region of DNA
polymerase, at position 1623 of the viral
genome and matches the complementary strand

30 (anti-sense oligonucleotide) (SEQ.I.D.No.39).

Figure 12. Oligonucleotide sequence corresponding to
position 1420 of the viral genome and matches
the coding strand (sense oligonucleotide)

35 (SEQ.I.D.Noc.10).

Figure 13. Oligonucleotide sequence corresponding ¢to

position 2340 of the viral genome and matches

SUBSTITUTE SHEET (RULE 26)
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WO 99/ 66047 PCTI S8/ 00045 11 Further, this invention provides a vectdk V20
conprising an isolated nucleic acid encoding a peptide, wherein the peptide
is encoded by a nucleic acid nolecule conprising nucleotides 527 through
595 of SEQ |1.D. No. 1. 5 In both of the above-identified vectors, the
vector may conprise viral DNA. This invention also provides a host vector
systemfor the 10 production of a pol ypeptide which conprises the above
descri bed vectors in a suitable host. This invention also provides a nethod
of producing a &tlde or a peptide which conprises grg@bg&m%mﬁshost t5
vect or systens descrl ed above, under suitable conditions permtti
production of the pol ypeptide and recovering the pol ypeptide so produced
This invention further provides a nethodsof obtaining a 20 pol ypeptide or a
peptide in purified formwhich conprises: (a) introducing the

above- described vectors int %8 suiTEBEEHESEYcel PETFY) cul i GG Fhe
resulting host cell so as toelpgoduckedchdepol3pRept? d,.1Lt) recovering the
pol ypeptide produced in step (b); and (d) purifying the pol ypeptide so 25
recovered. This invention further provides a purified pol ypeptide which is
a nutant maj or surface antigen of a strain of hepatitis B virus, such

pol ypepti de having an am no acid sequence which 30 differs fromthe am no
acid sequence of a major surface antigen of a wild type hepatitis B virus
in that the am no acid at position nunber 145 of such pol ypeptide is an
arginine rather than a glycine. One neans of obtaining the polypeptide is
by the above-described nethod. 35 This invention also provides a purified
pepti de, wherein the peptide has an am no acid sequence conpri sing am no
acid residues 298 through 320 of the am no acid sequence SUBSTI TUTE SHEET
(RULE 26) | ~ 1 ~6~E, 1 212 WD 99166047 PCT/ S&8/ 00045 12 desi gnated Seq:
|.D. No. 3. One neans of obtaining this peptide is by the above-descri bed
met hod.

SUBSTITUTE SHEET (RULE 26)
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Thi's invention also provides an oligonuclectide of at |east 5 15 11 WGV 2802
.nucl eoti des capabl e of specifically hybridizing with a uni qgue sequence of
nucl eotides within a nucleic acid which encodes a pol ypeptide which is a
mut ant maj or surface antigen of a strain of hepatitis B virus, such
pol ypepti de having an am no acid sequence which differs fromthe am no acid
| 0 sequence of a major surface antigen of a wild type hepatitis Hvirus in
that the am no acid at position nunber 145 of such pol ypeptide is an
argi ni ne rat her gl ycine without hybridizing to any se n f
nucl eoti des wt h‘?ﬁ%ﬁ“ﬁﬁm ei ¢ acid which encodes the major sﬂ&%&@’g&&" tigen
of awild type ~5 hepatitis B virus. Specifically the oligonucleotide
conprises nucl eotides 527 through 595 of sSEQ |.D. No. 1. This invention
al so provides a nethod of obtaining anti bodies to a polypeptide which is a
mut ant maj or s PEFATER REEGRAPTIOM0T a7 AV O epatitis B virus, such
pol ypepti de having an am no acid sequence which differs fromthe am no acid
sequence of a MRlQLgrkl acgiant igen:efrRnM | dekypenhigpatid i _Sscf%c}mys In
that the am no _ac dgtqtd Rosi tion number 14S of SléCh pquleype tide is an
ar gi ni ne) rat h&F TRAT 8 “gf§Ti e M ant HOE "t BF TE T h&” n o °8tPe aé 2Bt i gen of
a wild type hepat Fif SPBAFtFudci¢onpitiesEAG AR 6bea¢FHhGPPReY iFGiLgpepti de in
a purified fornye(b3ed mhtouzghog: atheorgaoi Smacapabte ofdiproduspeargfaat i bodi es
agai nst the puritigd plkypeptide; (c) collecting the produced anti bodi es;
(d) conbining the produced anti bodies and the 3o purified pol ypeptide under
conditions to forma conplex; and (e) determ ning which produced anti bodies
forma conpl ex w t FFIHEPEREfi ed pol YPEFERYE ™0 as to obtain antibodies to
t he pol ypeptid de. Speaidfymédlihe, the poi=gpeptside i s bei ng encoded by
nucl eoti des 155 through 835 of the nucleic acid sequence 35 designated SEQ
|.D. No. L. Inanofher embodinent) the ol ypeptide has, an anino acid
sequence substan?i%ﬁly idenYl cal"tB ani no aci résr dues Sf?ﬁ rfc_:nr(())ug?l 400 of
the am no aci d "§B#tiehice BdeLiryfiafBHCSEQ YD, CREpries SUBSTLTRTRISFEET ( RULE
26) ~~V' ~ Z W99 H66R47aRCId 3C38| BO04be 1B OnElyouhe trentgtmreheot
above- descr ilbth@ehgjdﬂﬁ%ﬁ%haQt§%5,6Q355§s&rngrﬁo@ea;IBi sueTieRAbESN al so
brovt des, a Mot Nadaole OB BLALAG AN L DAMLE80R L0 A 0PRLI A uhGLEhD: L0
pepti de has an amqno aci d_sequence corrprlg NG am no acld resi dues 298
t hr ough 320 of FtAB*%Hhi*nd-aci d sequence designated SEQ |.D. No. 3,
conprising: (a) obtaining the peptide in a purified form (b) imrunizing an
?r ?ani Islm capableofnvRheds ipigvadid Radheacagaidisbntoe oﬁuiﬁlixéc ieed: @jpept i de;

c) collecting.t pr ant i i.es;. o in e

ant i bodi es aztﬂd V%Eglpu_??%?g%s'e tl geun él%g%:%e?\drﬁ%nsgltq% fBQ%l*%gg' | ex; and
(e) determ ni ng?nAT dﬁ%Sgﬂ%ﬁ%piﬁfiaﬁ’Sd?r&s‘g%r PR O RSPt H e Puri i ed
pepti de so as tXo obtTaepearpridsednes o thre pepdicks wSimnereoenidnpetformt he
above- descri bedesRhdrdeyoWandBidedd i hnddv@lbpisy PolftLénallRirSmbmegphbdn al so
provi des the antibpdi;es obtained fromthe 20 above-described nethods,
specifically the nonocl onal antibodies. Further. the invention provides
ant i bodi es cépabl e of detecting a pol ypeptide which is a nmutant ngjor
surface anti gerfhef paesentai hAnofntdiopatilep sPBeVidass,a suetrtdshyp8ptvirdes havi ng
an am no aci d segyesss By etenli bbedirikr ode 2he tthe:caie nOnded weguesse of a

maj or surface ti : 1 J;duLY J i LUS i Nt anm no
acid at positi (;adrr% gﬂﬁgje(rggiﬁgy%flqs%cﬁ& gﬁgfge ntsi E%Ei?fsél ggﬁ%’r jSfn:eﬁée,";a?g%her t han
2 ol yei ne. - and TAEAPRLTE 6E e PELTT AP TRBE S O SFEALE SRRYGER% 0P a wil d
type hepati 30 s aBt¥bedisss desewribdedaberamt.i bodi es

The present invention provides an isolated strain of
Hepatitis B virus designated Human Hepatitis B Virus Surface
Antigen-’8’-145 Singapore Strain (Glycine to Arginine) which

35 constituent viral genome is deposited under Accession Nos.
P97121504, P97121505 and P97121506.

The invention also provides an isclated nucleic acid encoding
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30 capabl e of detecti ng a peptide, wherein the peptide has an ami ndl éqm/ 20m
.sequence conprising am no acid residues 298 through 320 of the am no acid
sequence designated SFQ |.D. No. 3. 35 This invention al so provides use of
an isolated nucleic acid encoding a pol ypeptide which is a nutant major
surface antigen of a strain of hepatitis B virus, such pol ypeptide having
an am no acid sequence which differs fromthe am no SUBSTI TUTE SHEET ( RULE
26) 11 ~~~"J 2~~2 WO 99166047 PCT/ SG8I 00045 14 acid sequence of a major
surface antigenvg 0\f%ld type hepatitis Hvirus in that the _am no acid at
posi ti on number 145°8F such pol ypeptide is an arginine, ratHaroP¥IH°a
glycine for determ ning whether a subject is infected wwth a strain 5 of
Hepatitis B virus designated Human Hepatbtis B Virus Surface

Antigen-'S -145 Singapore Strain (A ycine to Arginine), wherein such

det er mi nati on zowprvicsesidg adhight &% rd mytant appopehatacqveltégen e & sanpl e
fromthe subj estzaianes (Hepated oy Bivirg, vmfbuuh@dsl;tdagtwglhaivcn@t‘aindarsﬁfml e 10
fromstep (a) ééld% ghénderiyeg Jff‘%@}saf%;kckﬁé arfGlod ?Pﬁ%qﬂgn@e% ypepti ?e

which is a nutant or survjpace antigen o traln o Vi rus
such pol ypepti EFée ﬂ‘é@ hFUEN*SimG L aeh 8fs%d’&éﬁcté’%hp‘éﬁﬁa"d1tflﬁe$ YFEDM™ he ani no
aci d sequence ©fata mhforamsugef agelidantk geppsdtian widuhbeypel4fepati t$wehB vi rus
in 15 that thepaigagtagd diat arp0§f§ﬂrﬁﬁen|#ﬂbl@é’r 14barofa seghripel ypept ide is an

arginine, rat hglg lggg %mglzé{ Q\):! At\hge? r%%%g\ Q‘%@Eh%dehéoé@&er t he

nucl eic acid sa I N COrrespo

transcript of 1sQAL ?1%08%19 : Qb‘SPyBé?)t?ﬂetQ\%l%‘h‘ﬂIesma% a%Fq‘f'r%ﬁc(?r surf ace
antigen of a scﬁfrseugnabéd hejrit.i t LsPB Wa.us 1. sueteqidliypeht.i dechavisigidan am no
aci d sequenge wuichctdadd ergedr om theiandbhosacisdosequeness obs ara@y.or surface

antigen of a 5t VigbS -] a ] a osition
nunbgr 25 145% ldssh%g;? ‘le;%g& F%el?}fes% 8%3?%$n%pgpg¥ﬂé§rﬁ?ha§b% Sofrygl ne,

and wherein t hEWEEE Wi ng of step (b) conprises: (i) contacting the mRNA
wi th the above-described oligonucl eotide under conditions permtting
bi ndi ng of thersANAtheor tdidoal hgonual end iiGeesoias, thef psTprRpenaples, (ii) ;0

I solating the conpligy 804 %g@&ceaeqbééaaalah n_laef xggmg gmmﬁrﬁ%al% the
i sol ated conpl ex so as to %‘n eterm ne ether th ]Irg;% is

derived from HIEFEI ¢t Hei 8 *8hcSes tihe FBPIpedi Se@%é%ﬁot her
exanpl e i s whedesighatediciES- cla%i dlosappl e in step (a) conprises nRNA
corresponding to the transcript of DNA encoding a polypeptide which is a

nmutant maj or sqface.an Ew&nf@t@r tzpr[awd&f A}ﬁpﬁgaltaitédBnﬁu% Such
pol ypept i de, SUBS TIthlaJITCI:Eo el_legT @ereln tjhe ~g§{1d:: Is enco%.%liq?oéw
PCT/ S8/ 00345" P P

nuclelc acid molecule comprising nucleotides 527 through 595
of SEQ. I.D. No. 1.

This invention also provides an isolated nucleic acid which
25 encodes a peptide, wherein the peptide has an amino acid
sequence comprising amino acid residues 298 through 320 of

the amino acid sequence designated SEQ. I.D. No. 3.

This invention also provides a vector comprising an isclated
30 nucleic acid encoding a polypeptide which is a mutant major
surface antigen of a strain of hepatitis B wvirus, such
polypeptide having an amino acid sequence which differs from
the amino acid sequence of a major surface antigen of a wild
type hepatitis B virus in that the amino acid at position
35 number 145 of such polypeptide is an arginine rather than a
glycine and operatively linked to a promoter of RNA

transcription.
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having an amino acid sequence which differs fromthe anmino acid sedubddy 2ff2
.a mpjor surface antigen of a wld type hepatitis B virus in that the am no
acid at position nunber 145 of such pol ypeptide is an argi nine) rather than
a 5 glycine and wherein the determning of step (b) conprises: (i)

transl ating the nRNA under suitable conditions to obtain an am no acid
sequence; and (ii) conparing the am no acid sequence of step (i) with the
am no aci d sequence of an isolated nucleic acid which encodes a

pol ypepti de, wh the pol ypeptide has an am no acid sequence
substantially i égn%%%cglp to am no acid residues 174 thr ough BY%%e ami no
aci d sequence designated SEQ |.D. No. 3 so as to thereby determ ne whet her
the nucleic acid sanple is, or is derived from a nucleic acid which
encodes the pol ypeptide. A IS5 further exanple is where the determ ning of
step (b) conprFseshex,i)thdEmml ifvyenhgor herawclesi 2 aceakopr eeptrising hansanpl e
of step (a); ando{dida detesld Bgid B BLAGR el aPolypept: e_lge |ﬁéﬁEB§e

resul ting anpl I fl ed %%%l gl G g\rcfépelc <;| %lEQX"eentcloggr per.%VI nucsleotld e of an
anti body t hat Fecogni zes i's a mut najor Surtace

tl
antigen of a sPrai ’Eﬁugﬁeﬁ%\ i EE% Vi rDusN‘F’orl ‘det er mi ni ng whet her the
subj ect has @ predisposition for hepatocellular carcinoma, wherein such
determ nation gaNMRLESESE (R 2BoPPIAHMAG: AN FHRR! I ahe RUEESI Cnapi d
sanple fromt heogub ecg{irapch(qb) determ ni ng whet her the nucleic acid
sanple fromstep ? J) S, Or 1s derived from a nucleic acid encoding a
pol ypeptide which is a nmutant major surface antigen of a strain of
hepatitis B vi fhss Ssucntpohypeyt irdevides ng arstamienpoB30syatied seguehee whi ch
differs from t heo@pddi@nacdd §e%§9§@ptqfdea WA pbascss aphd geBoeé-a wild

type hepatitis B virus ipn.that.th g &hrptgg%%%o%tat posi ti on nunber 145 of
such pol ypepti e 7S an ar gi ni née, an a glycine) by contacting the

sanpl e under appropriate conditi ons to bind to 35 the anti bodies of claim
35 so as to deTeisi nevehetdrer atére sybyedts has wetpradigposiedwningora
hepat ocel | ul ar p6BYSdJIQlB. oFhhSpépriciat wahcal 5@@&@% dgsowise @heanbibodi es

capabl e of §%%J%_'Fsé§télgﬁl (i éﬁﬁk%g) aba*le, er su:.g ]tzeavggn%%/tgg 47

PCT/ S8/ 0004 n BP % nt maj or. surface
antigen of a s?F’é‘f‘ht“d“F"'gl—Bb ?WCttllgn i sp‘a]é@eé’ﬁéii"ecf‘%ﬁﬁﬁo‘l%ﬁé‘ﬁl tFe B Virus
Surface Antigerci®ert4geSsagmedresStirain (A ycine to Arginine) for

determ ning whether a subject is 5 infected with a strain of Hepatitis B

yirus designat gf LuiRReHERAl Idenfl VIS Gl (8GR ABLT B8N GpSaz iy S ngapor e
Strain (dycine #o Ar nlne?f%) g such (ggnnath conpri.ses: (a)
obt ai ni ng Af ABBIERRHEE SArbIRFR oM PR SIBLECt - RNALE) SRBSARRI ng

whet her the sanpl elftrodusiep the) abave-despsikpsy voewrr0 inForg saisakleic acid
encodi ng a pol yipept éeld wWhithciBrigrimgt ané pehartisgr haoe @nli genasfra strain

of hepatitis Boyigus §H&hp99y;yege@hgde @av'ﬂggoa&ﬁ@ NGAChL 3RgUEace which
dlffersfromtﬁe am no .aci d &5 ar surf ace% ntl%ga of awld
he ﬂ’%

type hepatiti sPB°¢1TUs llnnsf?l%t aﬁ?‘n ﬁ% é’é‘l Yﬁngpotg’l tP fb8F 145 of

such pol ypept i decesezast-argi ni ne, rather than a glycine by contacting the
sanpl e under appropriate conditions to bind to the antibodies so as to

det erm ne whet hgt ¢ & 3B 66t fha?thé’kf eebeied ur HSIFIRE Go1lREpAMMd RAdYH may aI SO
be capabl e det ectl erein the ggptl de h m.noQ |

e
sequence conpri&ith "%ﬁﬁflﬁ “E)%?(,Qrdé‘%resfauant d 8Fr?’r{e°§?£?Patal& sequence
desi gnat ed SEQVlF‘l%) Neh Bolynert hée d153ves des afitbe drtise seaeencs bliaked

nul ei ¢ aci djo ol goetc| £0ini deheoramanbi kedy sayudeel alteletasicrh smxdetect abl e

25 mar ker. Exang:EéerPfofd%t @91@%59_”&55&{&1' ngl ygde, 4 adi pRGL I MR 1:3QhoPes,
f1 uorophors and_enzyme e sanpl e Jncludes but

Pt adaegt Begips it SapBithen o Eo e Tk polfesiRe

arginine rather than a glycine. One means of obtaining the
polypeptide is by the above-described method.

35
This invention also provides a purified peptide, wherein the
peptide has an amino acid sequence comprising amino acid
regsidues 298 through 320 of the amino acid sequence
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30 This invention also provides a method for identifying a chenical 1KY 2002
compound for the manufacture of a nedi canent which is capable of treating
infection by a strain of Hepatitis B virus designated Human Hepatitis H
Virus Surface Antigen-'S -145 35 Singapore Strain (G ycine to Arginine)

whi ch conprises: (a) contacting a polypeptide which is a nutant major
surface antigen of a strain e. hepatitis B virus, such pol ypeptide having

an am no acid sequence which differs fromthe am no SUBSTI TUTE SHEET ( RULE
2B) r~~~~ 2~ 91 66047 PCT/ S@&8/ 00045 17 acid sequence of a_major
surface antigen %?%Z&v‘\‘n?l d type hepatitis B virus in that t NEC AP HYAci 0 at
position nunber 14S of such polypeptide is an arginine, rather than a
glycine, with the chem cal conpound underz conditions permtting binding 5
between the pol ypeptide and the chem cal conpound; (b) detecting specific

bi ndi ng of the deRéF @S SGApodne: t¥ t e pdnPpéFErdet aplt gy ndetBifi ni ng
whet her the chesbeade canpoutitt iabbirdidescthigepaleypept i de so as to identify a
chem cal compound which is capable of treating infection by the viral

strain. 10 This invention also pr o%égiles a rTelt.hod fi)r i,dent%f%ti ng a chem cal
conpound for tH&*fFeHUPRELER 6 BEREdSEaf® it WAFEH ¥ 165pabl & GF2pT event i ng
i nfection by’ alst pafhewfideepatpalils RIivispasiiesildratwdr HirahoHepeti2is B
Virus Surface Antg@ense@endd JdAmudlagapReewbtisl i (cyeimeadid Angemi ne),

whi ch conpri segy(&ds aogsﬁ;gegpg%@m%w@p; 'mqga%'nﬁgo}:ﬁs@flggé%tt_iggﬁ or

surface antigen _of a stral epat tis B virys uch pal ypepti havi ng
an amno acid é’éq%éﬁ%&ff)\h‘?’gﬁeﬁ?ﬁt&ss?fvrlgﬂ'h_st h%“cgh%’ﬁiy%ecﬁtdggel ‘glﬁ‘ge‘"f‘rbf a

maj or surface aningendcéf seaperrsa ypolicd0 AEphawist i &P vitusamane hacidhe ami no
acid at posid i eagoeebf 14 magbr sdintiapelanrepth def bswili ayge ieracitas her than
a glycine, wth {he chencal ccomposndcyndar peendidd aigefen gk tdd agqbi ndi ng:
bet ween t he pol %ﬁ%ltg_% and the_chem cal égjr{pq: nd; (bl det ectl,ng s&pem fic
bi ndi ng of t hePEh&Ealrcoip8lnd 16 the™ 25 Bol 3‘58 i &Y HNd ("¢) 788 er mi ning
whet her the chéiPetdizdogpbrrdyi ARTYINCS Pﬁemfféleybécgﬁ déthdn o sledentify a
cheni cal conpounddwhich kscempabhe nefjopr swehiciengnt itfenC bif 0a Wiyidt bepwi r al

st Iral n. t'Tgl %vlh EB‘éEQEitQ% ﬁ%ri&l}ts.r sBéQi’fiQ:%i%ﬁl t%@rHQLQL%'oBhQi‘ef&&@E[éo%!p'}gs?s 30

pol ypeptide which.is a nmu naj ar rface antigen of _a strain o

hepatitis B vi F‘ﬁg,le%tul%ﬁsp%%ﬁé‘ﬁf’{l%é 5rs%v?ﬁg& i rglr'nlg'norkoaic|“-Ld sequence whi ch
differs fromthe am no acid sequence of a major surface antigen of a wld
type hepatitisTHiviimyentiod hato plrevaddsne reecihddatt posatriiog mmnibedidds of
Slﬁch p]?l ypﬁptl @8 4SpcH @Btﬁ%ﬁglwﬂ?ﬂﬁyié’ a&h@%agthaqej??géﬁlaee,ar&rigéﬁr?ﬁ/atI ve

t hereof, t anmounts. o C ol ) i.de_be ive. t Ay te or
enhance ant ?‘f)o&y ?EF%%Q?fgiﬁpfgl%yﬁu jt"éé"t‘?: a%l‘g&a%@%gﬁﬁﬂ%leduet %@S{Fflgu%rgcept abl e
carrier. SUBSTRPLFE &RERT scaRwErEzeZG)rhlch differs tfrom the amino acid

sequence of a major surface antigen of a wild type hepatitis
B virus in that the amino acid at position number 145 of such
polypeptide is an arginine, rather than a glycine, and not to
25 the major surface antigen of a wild type hepatitis B virus,
comprising: (a) obtaining the polypeptide in a purified form;
(b) immunizing an organism capable of producing antibodies
against the purified polypeptide; (c) collecting the produced
antibodies; (d) combining the produced antibodies and the
30 purified polypeptide under conditions to form a complex; and
(e) determining which produced antibodies form a complex with
the purified polypeptide so as to obtain antibodies to the
polypeptide. Specifically, the pclypeptide is being encoded
by nucleotides 155 through 835 of the nucleic acid sequence
35 designated SEQ. I.D. No. 1. In another embodiment, the
polypeptide has an amino acid sequence substanzially
identical to amino acid residues 174 through 400 of the amino

acid sequence designated SEQ. I.D. No. 3.
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11 t~~!! 2C02 WO 99/ 66047 PCT/ SG81 00045 18 The actual effective aqqyﬂg .

W |l be based upon the size of the pol ypeptide, the blodegradablllty 5t t%%

pol ypeptide, the bioactivity of the pol ypeptide and the bioavailability of

t he pol ypeptide. If the pol ypepti de does not degrade quickly, is 5

bi oavai | abl e and highly active, a smaller amount will be required to be

effective. The effective amount will be known to one of skill in the art;

it will also be dependent upon the form of the pol ypeptide, the size of the

pol ypepti de and activity of the polypeptide. Use of nt for

| 0 exanpl e, \Mnﬂw&ﬁgﬁ%? the required amount of the polypepﬂgﬁﬁag%we?of

skill in the art could routinely performenpirical activity tests to

determ ne the bioactivity in bioassays and thus determ ne the effective

anount. 15 Pharmaceutically acceptable carriers are well known to those

skilled in theCagtcand PreFere Yrepaboes wlefsribgdrivadd -kpowm methad. &M and

preferably 0.O%Miphoesphatecduffer or 0.8% saline. Additionally, such

pharmaceutical |y acceptable carriers nay be aqueous or non-aqueous

sol utions, suspensi,ons, and nuIS|o Ies of . non- aqueoys sol vents

are propyl ene SP%&IHVE’EH%F Vat é’ﬁ@"bqsifcﬁlme 8y etfaBPeP Birg c}ﬁ §§9%| ive

oi |, and injectab? ®eprgdhi wheselr sheurdptade erdpy Rnopmigice aciiseausnearri ers

i ncl ude wat er, can@ohlhyCiaiie adsd S UBLON, 98€ AHESIENS 20 o5 USREBSLHONS,

i ncl uding saligg; and huhter ggs{fg't@d den Par ent gal évebb A% Loe] p%e sodi um
[

chloride solution, Ringer's dextrose dext o%\? ari di'um chf or

| actated Ri ngePbtsaJd}‘mF’l Glg BEPFLde | 1y Aol ERTRI ¢ | AETYIGE P9 (i and
nutrlent replenrsﬁe#%*cxﬁ%@@r@ﬂyr@i#épgéﬁﬁgheﬁse%@ehl@stthsﬁrbéyﬁﬁ on
Ri nger's dextresg;icand tbe |idaecPigsershat i pesawnd otheibaeaddi tdves may

al so be presenr:omél%bsga%heflsarod%egpmlb%e&één Sohiral iuréféeﬂleg@mes) _
chel ating agents, 1ner ases a d the Ir:r}ﬁe. Thl‘fﬁgpv ntion further provides

a conposi tion EBNpY ST n§5t% T de “OWheT e ¥ ﬁﬂ?rﬂénﬂgkw%hlhnlno

aci d sequence evPgHacsi ARt HAdA6S detram P cxTRUES “AGB tﬂh‘? AyghEBzD peptidre ami no

aci d sequence desagnat edtShQankibbdiNe. t3 tife geptiddi ve thereof, the anounts

of such pept4 de being effective to SUBSTITUTE SHEET (RULE 26) 11 ~~~!

2~~2 WO 99/660§% PCT/ 698/ 0045 19 ate or, ﬁ?n%e antl 9Q¥ productlon
d @ I

in a subject) maceu i"e5l P O‘éeccepf]éjbkfe ¢ IS Phvént i on

further provi d&3 %ﬁpéEl‘ﬂ%s conprising the 5 chemcal conpound identified
by the above-described nmethods in an amount effective to treat or prevent

i nfection by aTﬁig awe&fldﬂeaﬁéa blesvided FMS adeshanatedotdinRn depatidis B

Virus Surfage 145 S| ore Stra (@ ycine to Ar e) and a
phar maceut i Cal f"y ?q%ec Fv%e‘icar r |tgg)%g10 Thrs* lncvae}ﬁlEI i ontrigé? moé‘éjgi?rheq use of

t he above- descFFB@Hﬁéﬁﬁp05|YW?%%?rastﬁédﬂ@ﬁﬁﬁﬁ%%nfBFOY% | HG 1RAY ST
preventi ng hepatpodlel glfadecartingoaapolypeptide which is a mutant major

surface antigen of a strain of hepatitis B wvirus, such
polypeptide having an amino acid sequence which differs from

25 the amino acid sequence of a major surface antigen of a wild
type hepatitis B virus in that the amino acid at position
number 145 of such polypeptide is an arginine, rather than a
glycine, and incapable of detecting the major surface antigen
of a wild type hepatitis B virus, as well as, antibodies

30 capable of detecting a peptide, wherein the peptide has an
amino acid sequence comprising amino acid residues 298
through 320 of the amino acid sequence designated SEQ. I.D.
No. 3.

35 This invention also provides use of an isolated nucleic acid
encoding a polypeptide which is a mutant major surface
antigen of a strain of hepatitis B virus, such polypeptide

having an amino acid sequence which differs from the amino
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1

15 This invention also provides use of the above-identified corrpo§i 1 8Ys 202
for treating a subject infected with a strain of Hepatitis B virus

desi gnat ed Hurman Hepatitis B Virus Surface Antigen-'S -145 Singapore Strain
(Adycine to Arginine). 20 This invention also provides use of the
above-identified conpositions for preventing infection by a strain of
Hepatitis B virus designated Human Hepatitis B Virus Surface Antigen'S -145
Si ngapore Strain (Gycine to Arginine) in a subject which conprises

adm nistering a ive anount. 25 This invention furth i

met hod of scr eem(ﬁ;g; tghﬁ;ssues and bodily fluids froma subj e?{”ﬁg? Ogggt rain
of hepatitis B virus designated Human Hepatitis B Virus Surface

Antigen-'S 145 Singapore Strain (dycineg4o Arginine) which conprises: 30
(a) obtaining an appropriate sanple of bodily fluid fromthe subject; (b)
det er mi ni ng t hecpd esedrsaicef & polngiept sHefadd cintiigen pft antwvikdj oypsur f ace
antigen of a shephititfs bepadid il Ehat rcus, aviteh apod yepokdei iavuigen am no
acid sequence wﬁ'gc& gaéﬁ geaygémdghfs 3l 00, ;364Hd %%qu@ﬁ%a%f aglggwé surface

35 antigen of a wi IS Bwrusm am no I d at

posi tion nunberfo’i4%et§f‘%gﬁt’?9 b‘%lefrﬁ%*bﬁ e P%‘:‘:au’rsarlﬁ'r:'?ﬁtr‘ﬁé1 WEER feStEREh a

gl yci ne i n thecfamipbet ofisstRpvimls stesagneedciwem tHmpasanps eBf irthe
strain. In enbedireid s 0 iSMBSH TWIE SHERERULESZ8Iin L(chyktmek—tl20J2 WO
99/ 66047 PCT/ S?Q?lIQQQZ}S ZQ,hg?e ! %{1 Qd, dgpgr&qglthgﬂ:‘ I g&ﬂ% QEp!i ses, bl ood,

sera, Or a nuc c. acid sa sera entlon rOV|des a
met hod for det 8PRAHIRS wifet ﬁ@?*%?%%ﬁbjréﬁleﬁﬁs agify e%“?“h’-’&&m 1%h €

hepat ocel | ul ar sehiedtnoand Wi edtooripingsedethad tdist aiqliaig apidpprppei ate
nucl ei ¢ aci ¢ sarphecbpom)t he, Sbjeceriand fdbn, dehaem v agiwheibeing he

nucl ei ¢ acid sanple ot étmc@a)lb'@m@cramsmgw Vs%quggnanaﬁ%%@'ac acid -

encodi ng a pol y?e L d§ Ich 1s_a putant rg}ahoi ace a gen of a
strain of hepafrft¥ 8 J?%P&E%%@h‘”ﬁiﬂﬁx@‘b? 8 ‘-}‘%‘?ﬁtﬁéea??v&ﬁﬁn?f‘ Bi? sequence
whi ch differs frofnidmwennt ndrigbi diseggehten gheaanmjorcddr femengatdyen of a
wild type hepati hiforHsuktatse afcifat dthe aniaaypei kem@iciposis vagupuer 145
of ‘such pol y_perekiée it A LI gLpe. Jat BoLidiiAN Aukid. 0! YL NGe  DaLEDY
det erm ni ng whet subj ect SPOSI tion epat ocel | ul ar
carci noma. Thi §° W%nlsala?oaﬁ?’o%n&esr? 53% "bleq%é’ﬂ’b%d met hod, wherein
the nucleic acid sanple in step (a) conprises mRNA 20 encodi ng a

pol ypepti de whirchedrss af mudtamhingien ssnface e ngehedd aaidtd=iplie0fn
hepatitis B viLdsy slUChRgLyREPtRES Q@yf&goa@u@gﬂt%o 86l dr2aQUepeeMhi ch
differs frogat amn .acrd Se q,ﬁ%n eeowhlcga or surf% e anti %nfof awld
type hepatifis us PR EnRt am no aci d°at "positi O Humberias of
such pol ypept i éét%q ofan ar¥pim 9€, PrRdtidi st Raniatyl Perherelo®eRELig t he
NMRNA wi th the aboimer deseanibedadld genueleomhndels dififerscondt tihensnper m tti ng

bi ndi ng of the pRNAstQidrde Qi GOMAGLEOLLHEs S0 aa&ltgenfefrrhaw@@arpk% (ii)
|solat|ngthe%ggletx sgfmrge(_;lL t?ﬁ'%[%ge(érh'r)\ﬁn'gﬁ %lngthe n%lnthe
(0] e

i sol ated conpl €éx”so as Nér & erm ne
derived frof &4ﬁu@lfelsd‘°é10|RP31mFEFPiﬁncbﬂe§nt ﬁé’gﬁé’r%epf?%r T*H}f’é‘ ﬁ‘wentl on
further provi dedythe abodertdesdni tied deethoithingSofherey ribt heompudkbes ¢ aci d

sanple in step ((p) CRARLESHY MRNA engRgh ngwﬁupol ¥REPt 'a@%va\é\lh:leg%rh.ﬁe@- nut ant

maj or surface agt%&en 18];t1de5turn n (ﬁ)fn etflat iti srmlt I, hgsbm ggl t\_(lg.)eptl de
havi ng an amino”a sSequence ic ersTiom t ani 110 acl d Sequence
mRNA to the oligonucleotide so as to form a complex; (ii)

30 isolating the complex so formed; and (iii) identifying the
mRNA in the isolated complex so as to thereby determine
whether the mRNA is, or is derived from, a nucleic acid which

encodes the polypeptide.

35 Another example is where the nucleic acid sample in step {a)
comprises mRNA corresponding to the transcript of DNA
encoding a polypeptide which 1s a wmutant major surface

antigen of a strain of hepatitis B virus, such polypeptide

SUBSTITUTE SHEET (RULE 26)
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a major surface antigen of a wild type hepatitis B virus in that the am no
acid at position nunber 145 of such polypeptide is an arginine rather than
a glycine, and wherein the determining or step (b) conprises: (i)
translating the nRNA 5 under suitable conditions to obtain an am no acid
sequence; and (ii) conparing the am no acid sequence of step (i) with the
am no aci d sequence encoded by the isolated nucleic acid described above SO
as to determ ne ARl the nucleic acid sanple is, or is derived f a
nucl ei ¢ aci d which encodes 10 the pol ypeptide. This invent |P5ﬁ’s§f’8§°8046r ovi des
t he above-descri bed nethod, wherein the determ ning of step (b) conprises:
(i) anplifying the nucleic acid present 4n the sanple of step (a); and (ii)
15 detecting the presence of polypeptide in the resulting anplified nucleic
acid. This inveation dukimhes gridvisdgsendre waloled defeeri bach meichadifior
det erm ni ng m%&b@rs@q@bee%tf f&a$na§o£9r%dk§£<£§'$ﬂtq@ef106f29 b:@l?étg ¢ | ul ar
carci noma, whi % comr, v1ru wf)ﬁ bn %I ning_an apgrgpartl at e. sar om t he
subj ect; and pdeJterm ni Hg whet Her- the Samsl 517 om SP&p J(r%)nmsn i's
derived from é%u@lfel%mé‘cmﬂefﬁéb‘élﬁ‘f‘g B pépyﬁé’ﬁthH‘éelmhFqus %haﬁ’ut%mt maj or
surface antigenlptire,sthaiwheakihegiat ideksriiininousf sieph (25 qoiprpepsi de

having an am nmm%%&&mmg%@mm& %&&@rs%nftgem TcBﬁdﬁﬁﬂo‘?lg @&Io@t§§1quence of
a major surface ant] t|t IS e a-nino

acid at positi8R AlT CiﬂS ueqc é ti H%ml‘i’arlnﬂ gﬁ} aﬁil&? a?%\ her than
a glycine, by éeﬁ‘ﬁ%lf%ﬁel ri?gf tsﬁépsdﬁbl é’lﬁlhd‘é appispracce Sé—@H@ﬁ“ﬁ o 3 to bind
to the above- deseradeeid nantébodiced shids drrodet es npalgpubetidwer withe&ubj ect

has a predi gpositi Bglmptfi@Qak%eLﬁ UL@In&aeE&id‘%B%;ueIBé SghbWeALl 9Ny Provi des
t he above- descrl bed Sl%uese”cl)ll LQP”U?J £o41 ge or ant| body is

| abel ed with adetedt: ab C(’a‘-’lrr?%trr1 aCl Fiventi on al-so pro

above- descri beaCh%tm@ncsuB@wa S‘?—EET (-RULEC2B) so Pss to -the-’ie}ZBL ~z WO
99/ 66047 PCT/ S698¢00045whether the nucleic acid sample is, or is derived

from, a nucleic acid which encodes the polypeptide. A
15 further example 1is where the determining of step (b)
comprises: (i) amplifying the nucleic acld present in the
sample of step (a); and (ii) detecting the presence of

polypeptide in the resulting amplified nucleic acid.

20 This invention provides the wuse of an antibody that
recognizes a polypeptide which is a mutant major surface
antigen of a strain of hepatitis B virus for determining
whether the subject has a predisposition for hepatocellular
carcinoma, wherein such determination comprises: {a)

25 obtaining an appropriate nucleic acid sample from the
subject; and (b) determining whether the nucleic acid sample
from step (a) is, or is derived from, a nucleic acid encoding
a polypeptide which is a mutant major surface antigen of a
strain of hepatitis B virus, such polypeptide having an amino

30 acid sequence which differs from the amino acid sequence of
a major surface antigen of a wild type hepatitis B virus in
that the amino acid at position number 145 of such
polypeptide is an arginine, rather than a glycine, by
contacting the sample under appropriate conditions to bkind to

35 the antibodies of claim 35 so as to determine whether the
subject has a predisposition for hepatocellular carcinoma.

This invention also provides use of antibcocdies capable of

SUBSTITUTE SHEET (RULE 26)



22 wherein the detectable marker is a radioactive isotope, a quo‘JpNBV 402
an enzyne. This invention also provides the above-described nethods, 5
wherein the sanple conprises blood, tissue or sera. This invention further
provi des a nethod for identifying a chem cal conpound for the nmanufactLre
of a nmedi canment which is capable of treating hepatocellul ar carci noma which
conprises: 10 (a) contacting a pol ypeptide which is a nutant najor surface
antigen of a strain of hepatitis B virus, such polypeptide having an am no
aci d sequence ffers fromthe am no acid sequence of surface
antigen of a mﬁ?ﬁ type hepatitis B virus in that the anlnolﬁﬁﬁgﬁhﬁ&%osition
nunber 15 14S of such pol ypeptide is an arginine, rather than a gl ycine,
with the chem cal conpound under conditijgns perm tting binding between the
pol ypepti de and the chem cal conpound,; 6b) detecting specific binding of
the chem cal cospaitndgt a tdwaypepyjpeptitdeh and a cjucdet emat ot nguitwieher t he

chem cal COWDOA&Mg%Q anQSsEPaM"eoprﬂeiéQ@PH e %Qr@é &&ﬂg@%ﬂéaf%n%n(?hem cal
conmpound whi ch_is treaé hepat ce ﬂ? %carm no
C

G

i nvention provides? ggﬁe?hgﬂr"?s SUE Afntlﬁﬁné che TPES 83%%”%1& t he
manuf act ur e of (@Yfédrcapehioimireh fer @&536‘?‘@12‘5 BFe‘ﬁ?eefvé‘ntsPng“ is
hepat ocel | ulsar icfrccedontrh whsctnicoapriepesiciap consaces ngraaepaiypept i de

which is a nutgdlacie) o s S HACGuaRtédEMtOGed & r-aw ﬁnd&?@@-&i &4 1B Virus,

such pol ypept i 13VL n.amng acid auenc ers fr omthe am no
acid sequence g?fiy 1%“&} %s r acg an geéﬁ% SEt r&‘%{‘a loré(foﬂgpaﬁl tis B

virus in that t¥e°83Rid"gci? 2BPT PRSI osr?mﬁﬁﬁtféf’ml% %‘fbjseﬁ(’ih 3 yWpeptide is
an argi ni ne, ré&teeminhem wheghscche, sanbtih frhe s¢heniadals cemcmmtrlma!der

condi ti ons per fidd,i AcdeilBdE NG iBetNRRANG he ppDIpgepte deriandi 4 hemeheri cal
conpound; (b) elECLLAL APSRLILG, BEIAG,of deheogharical \atmoundy! o the S5
pol ypepti de and é’P) t_-e erm ni nga t her he chem C\%‘ orrc??%nd binds to the
pol ypept i de soPHYPEB T P’Wgancﬁréﬁrfocgfl OUNT &R EAPaBi®® of
preventing hepletteo @BE e 3t dc AP Y FG TRt SUBS'FPIT@TEfaESHEE?t{WLEfﬁl"jlld t 1

~' ~~r 2002 WO 9&He6684Zt PO $C08/-068045 2ZtAdddet motad |ag)idt BESposieionhi on

DLOVI dgs a anﬂﬁﬁietrlhﬁcfb %Q”Qﬁél@'ﬁaﬁy{:g@cl@aem Gal agomednd 4 drpt t}id:flq Iby the
above-descri be c at o ul ar
carci noma and gl}j%ar %ﬁeut |%%Il?1g0%f gﬁéléeﬁ%%% £%}°%§§%‘%Q%g I}lv%ﬁot ion al so
provi des a confd F‘P‘?&r‘? COTBRF PG SN BRT BTS EORPITTERPBENFFIISES by the

above- descri betk rigtfhotied i n Famthgrmere . efliee @Rk vieodyo mpy evleswt Phepzraddel | ul ar
carci noma and @haiAgceupdprakby eid@chi vie gapries . hdd afhkfindwendi on

further proyi des;R.REtOQE LEEAL IR9n8 2B 8641 ddel aRabeced Ul alniGar ci noma
whi ch conprises_ adm Lnisterinng. an eff%g{) ve ampunt, of the above-described

conposi tions. TS TRFLYS Krestr om Gt prow dpes a method preventing

hepat ocel | ul ar carcinonma in a subject which conprises adm nistering an
effective anoumt obfet hecaboieecdilsat | begs caposidalensd nucleic acid,

oligonucleotide or antibody may be labeled with a detectable
25 marker. Examples of detectable markers include radiocactive
isotopes, fluorophors and enzymes.

In a specific embodiment, the sample includes, but is not
limited to, blood, tissue or sera.

This invention also provides a method for identifying a
chemical compound for the manufacture cf a medicament which is
capable of treating infection by a strain of Hepatitis B virus
designated Human Hepatitis B Virus Surface Antigen-'S’-145
35 Singapore Strain (Glycine to Arginine) which comprises: (a)
contacting a polypeptide which is a mutant major surface
antigen of a strain of hepatitis B virus, such polypeptide

having an amino acid sequence which differs from the amino
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20 This invention also provides a hepatitis vaccine, conprising a’nﬁwgﬁé 2002
formof the surface antigen of hepatitis B virus, such pol ypeptide having
an am no acid sequence which differs fromthe am no acid sequence of the
maj or surface antigen of hepatitis Bin that the amno acid at position
nunber 145 of 25 such pol ypeptide is an arginine rather than a gl ycine.
This invention al so provides the above-descri bed vacci ne and an adj uvant.
30 This invention is illustrated in the Experinmenta_ Details section which
follows . These wg6ddp09s are set forth to aid in an understanding of the

i nvention but are not intended to, and should not be constrUe@LEtnit in
any way the invention as set forth in the clains which follow thereafter.
35 Experinental Details In the nethod desgribed bel ow, the hepatitis B
virus carrying SUBSTI TUTE SHEET (RULE 26) 11 (~C-! 2002 WD 991 66047
PCT/ S8/ 00045 24 dt kegnuthed | 0f at magumeuachade r est iiee A5 ofwitllie sygiEor

surface antigenwasitsolatedus and chh vHCLROLd dei8eguenss (W8S felkerm ned. 5
Serum sanpl e ( (2158C}§c vvasolobtaéin d. from 11- barn to a

52.1 S an rar:'Enlne yeg.'Ehor ¢hild
mot her carryi ng the" wird HYFERUi¥ate *ArtiPg8n" TRE“ BT 14T &s¥ 8 & f ace
anti gen negat i V& tBtEHS $R9PigAd RESCDFRIATeEPTIE ta OB B MSFREEF iNSeRiNFERE of
hepatitis B 5mhenegeobuithen (diBb&ptiated fpldasniee dehewisthlv acgippendHe (was 10

tetst ted surIace_d%rateicg_ _cgifys &gﬁ_i}rf@?{]f I@zfe_eeha:nﬂc&arc][o&gslu@&ltq%r @hai ?ﬁ
nmutation at amnQ_acl d. | es] IN.TLE r -'._su ce .anti gen. e
Uiral DNA was GRLYBSRECI Y T A thibi Sy TBLOher a8 PLALGIEMARHS, (TP

present invent iigHiPi% A8 RIEPEREAS 7P PR EMTIIEY DEFTN “ALheCHORBfe of
this hepatitis wBight éhtcapiablls cfrtryatnigica infeetioconbat tmarivigabcstdaiesi due 145
of the mmjorngosurface antigen consists of 3215 nucl eoti des which are
identical to thase gt Lhe; ! hdyngovibls of nbhe.$ape, sublune (AgwW). Open
readi ng franes CRFS% 20 COdlé;g fop t he ga%tor viral protelns 1gtreréf,ound at
correspondi ng STt FohS RRBH T ORDAF e I2HD T HE Wi T'd 2P “IPF s “*Hosifion 1 in
t he nutant hepa@Pepie BV inusyegeingre nEscHer REd2asetidi R§ Heratiatsi B t he

w | d type virus;ircerdeagdpontedguton Hhpatriedsrs tiron Ssirf ecEeoRigatri’‘Gh-i s
absent in the hapagitd-pcBeVidMSnl (blty*&@ng&oph,@@?r[ﬂne!)Uvﬁmdhoecgngpﬁs!ég:Changes
| n the nucl eotids sealence, The, stIlGkur s, ok 106, dLilel qah OEsdnthe

mut ant virus genome repor &d apr,eyg mrari zed 1n Iﬁgure and. thei r Focati ons
are indi cated FSHEBFT o2 FFTAIDNK FEPIhET S E JERBS st s PALYRRES Fon 2307
and ends at pogiaviion 416281inpheréd oreguenessiwiichgdof 253 Zrpuct eotardas and
codi ng for 843 aTuN@eaGefkd e5f dilesijor lsat-gecs UsdmicRnaniti gerwiganeypkarts at

posi ti on 2848 ap a@9g§s_ & v99§£t£rp@h§§5ohet QQ{I?J %rcEdCQPSAo%tiEQQn ofunt203
nucl eoti des and14 5 odlg%ofl 00, am no acld. residues. . This | rge surface

r 40 .
antigen overl aps the°nt eg'gﬁ?tfléigelsaﬁgiaégﬁmé?%r fRRG at " pos ?ﬁf)n 3205 and
the maj or surf ad&bdrte garival drmeerd ndf” pEstitieRs P55 By R iRgddl e
(consi sting of R8%eam mbeacpalypeptide and the chemical compound; (b)
detecting specific binding of the chemical compound to the
25 polypeptide; and (c) determining whether the chemical compound
inhibits the polypeptide so as to identify a chemical compound

which is capable of preventing infection by the viral strain.

This invention further provides a composition comprising a
30 polypeptide which is a mutant major surface antigen of a
strain of hepatitis B virus, such polypeptide having an amino
acid sequence which differs from the amino acid sequence of a
majcr surface antigen of a wild type hepatitis B virus in that
the amino acid at position number 145 of such polypeptide is
35 an arginine, rather than a glycine, or derivative thereof, the
amounts of such polypeptide being effective to stimulate or
enhance antibody producticn in a subject, and a

pharmaceutically acceptable carrier.

SUBSTITUTE SHEET (RULE 26)
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resi dues) and the nmjor (consisting of 226 am no acid residues) surface
antigens end at the same position as the |large surface antigen; - Core gene
starts at position 1814 and ends at position 2452, 5 therefore consisting
of s39 nucl eotides and coding for 212 am no acid residues; and -
Trans-activating X gene starts at position 1374 and ends at position 1838,
t herefore consisting of 465 nucl eotides and coding for 154 ami no acid
residues. 10 Furyhes e, sequence anal ysis has established this nmutant
hepatitis B virus as belonging to adw subtype, as indicated®™b/SE YL ne
residue at both positions 122 and 160 in the nmajor surface antigen.
Consi stent with previous analysis of thejga" |5 epitope by direct
sequenci ng, the vaccine-induced nutation (from d@ycine to Arginine) is
found at am no T dctesi dfFeddbreofambhet nejldr beubéask vanhi gen. siGenpared with
the wild type hgpa M%;fe Bi¥d I UBe $eRASELLA YNt 1€ F200Ch, tdatakase
(accession nur’rbjoeirgaC 0v12t§) s the |Oq.en1é|tt_. eoLn%I"E S, hle at E%gs.lltw r@l LStrain is
at 89.40 for the RUcl ot de Seduences - IHe *Faenti B3 or ¢rFterent: vitfal
proteins of thePresemdautdnthheparrentsidB Jersuscasiessapar@dctitthists wild
type count er pardi®avsibdbl®8.a3% 87gHlY) &3 i4%, and s8id%i éoradaNac2vipol paer ase
(PIR - Protein Jgentidiccabd QR RESQUN CeHALERSS108 dMoTRerwi93460kwhar ge
surface antigen (PIR accession r}PrrbearrtAQg)tAfG‘Qi)l,l core kg‘ePI R accessi ognnun‘oer

ing X (PIR%Actession ninber A§f§§§§ pt oFe&l'ns,

C93460) and traims-activa ] . .
respectivel y. JFheTherh&paths PS-¥PRATHS  getfofezf rPht ke pradyerptidr énti on.
carryi ng a vacahrebiogitidedttmifathenpatypept hde acitder eSiadued]d&r(tGEpei ne to
Arginine) ofjot NEaABLO! WMLl ACKeBNtHOSBqu LAl BRoMREd s asdBEEI Al i@, design
ol i gonucl eot i deo'sfes% Ci Lifl to ttrﬁg nut ant l3 AR %,enor;g. These. ., -
ol i gonucl eot i dEEcEh BE tised 48 naf erial T G Ri-ghi% “SpERTTi S Ri"aGRdst i
agents that det3EEVity deseartyipteEipacErhEiPpeicddynin licaRsars arfno acid
resi due 145 of tihe dejeomisarflacefanttiyenanSuBSTI TUTE SHEET (RULE 26) 1 1
f~~"1 2L2

15 Pharmaceutically acceptable carriers are well known to those
skilled in the art and include, but are not limited to, 0.01-
0.1M and preferably 0.05M phosphate buffer or 0.8% saline.
Additiconally, such pharmaceutically acceptable carriers may be
agueous or non-aguecus solutions, suspensions, and emulsions.

20 Examples of non-agquecus solvents are propylene glycol,
polyethylene glycol, vegetable oils such as olive oil, and
injectable organic esters such as ethyl oleate. Agqueous
carriers include water, alcoholic/agqueous solutions, emulsions
or suspensions, including saline and buffered media.

25 Parenteral vehicles include sodium chloride solution, Ringer’s
dextrose, dextrose and sodium chloride, lactated Ringer‘s or
fixed oils. Intravenous vehicles include fluid and nutrient
replenishers, electrolyte replenishers such as those based on
Ringer’'s dextrose, and the like. Preservatives and other

30 additives may also be present, such as, for example,

antimicrobials, antioxidants, chelating agents, inert gases

and the like.

This invention further provides a composition comprising a
35 peptide, wherein the peptide has an amino acid sequence
comprising amino acid residues 298 through 320 of the amino
acid sequence designated SEQ. I.D. No. 3 or derivative

thereof, the amounts of such peptide being effective to

SUBSTITUTE SHEET (RULE 26)



WO 991 66047 PCT/ SG8/ 00045 26 The hepatitis B virus genone in the Lr‘e@@rlut 2002
invention, wth a vaccine-induced nutation at am no acid residue 145
(Aycine to Arginine) of the najor surface antigen, can be used as nmateri al
to produce proteins of the invention by expressing a 5 vector that carries
the rel evant coding region, and which can replicate in a host cell such as
Escherichia coli, by standard DNA reconbi nant technol ogy. Proteins of the
present invention are useful as material for 10 highly specific diagnostic
agents capabl e ting hepatitis B virus carrying a vacgcine-induced
nutation at ani %O%@Gr esidue 14S of the major surface ant!géi ¥ ng
known net hods, these sane proteins can be used to produce pol ycl onal and
nonocl onal anti bodi es. 15 Pol ycl onal andgnonocl onal anti bodi es can be used
as material for diagnostic agents to detect with high specificity antigens
of hepatitis Bsvimusitewpt lendapee ciniéebddndreeduntitcat Lore subamémoaadia resi due
145 (d yci net ophsghdtene) caf1 v BecdmjadneSuifaice .20 antigen. A detection
system usi ng each protein of the present invention or proteins with partial
repl acenent of _amino acids, and a detection system using nonqgcl onal or
pol ycl onal ant FBoUi*dYePE* I TSaERS RGP RS SaFECRSerS 83“‘%16%9 Shecific
di agnosti c dgepbsniayl ¢rmpauit iided: M iedstynt i abareidesci ibRfceetimasatt on at
am no acid reshAummoldb «ffetheverpotresltr AR a8t gRfectith By e etEgntive to
detect and scrgeny@plc; SUch WiiMs fdQmuLLansfualon flaeds: Ors byead
derivatives. T e _proteins eg[,g,r[tl|4g%q| es 1o g@r %“CQ;'lpr%e'tQSp:r can ege used as
a material fordevel ophert of prophytdetic and therdpeltic VACEHE agai nst
such virus. |t23r% WAPRPTRMGMTICARLY GAéeeritorrér iRk eoti des in a DNA sequence
can be substi tuted by other nucleotides to produce 35 the sane protein. The
present invent R aligPefORGErRBHvIHED RUE! eRbl d& ChRNgas.WERcoges f or
protel ns reporfed, i (Bhs JINVRGLONA IS bs eaually vebloknoun hpalg one or
more amno acids 1n a_proteln sequence can be replace %y other arral ogous
SUSST1TUTE SHEESPFRIEEIYHIT C2I°ynqqd; ~1 202 WO 991 66047 PCT/ SG98/ 00045 27
am no acids, as defined by their hydrophilic properties or charges, to
produce an snharRgs ofnidie 1371 AOsACHELHRAGUEREE. oANY¥hanabegs- fentheiqt ot eins o
the present |nugfldan: byt NQ-2Th00 3Gk dCPLARRIRN. el & erg@go@r by
i sosteres (nodjpfied 5 amno ac és t hat . bear ose,structural and Spati al
simlarity to Proteitn®ani HEUAcITFIF 25T AYTARITPAHUF1T &n’ * 01 £EbBETI%T e
addi tion can b&ngiden-z&4;14%r S¥irerrRPrendtraie (Féveind fg Begiudnees elicit
anti bodi es recogni zing hepatitis B virus with a vaccine-induced nutation at
amno aci d sut ahiOnidASiEhYaL 68 FEbJiQeAr gkhi Be) @k LhevemjRhstidace
antigen. EXANPE%J&&BH&' gotl.de E@&;&eﬁﬁeﬁﬁgn%@% deduced.amino, acl d
sequence of ~5 atitls. é Vi rus? carrying a vaccil ne-i nduceq mut at1 on at

B virus designated Human Hepatitis B Virus Surface Antigen-

'8’ -145 Singapore Strain (Glycine to Arginine) in a subject
which comprises administering an effective amount.

25
This invention further provides a method of screening tissues
and bodily fluids from a subject for a strain of hepatitis B
virus designated Human Hepatitis B Virus Surface Antigen-'S’ -
145 Singapore Strain (Glycine to Arginine) which comprises:

30 (a) obtaining an appropriate sample of bodily fluid from the
subject; (b) determining the presence of a polypeptide which
is a mutant major surface antigen of a strain of hepatitis B
virus, such polypeptide having an amino acid sequence which
differs from the amino acid sequence of a major surface

35 antigen of a wild type hepatitis B wvirus in that the amino
acid at position number 145 of such polypeptide is an
arginine, rather than a glycine in the sample of step (a) so

as to screen the sample for the strain. In embodiments of

SUBSTITUTE SHEET (RULE 25)



am no acid residue 145 {dycine to Arginine) of the major surface aht1i,$ﬁyl,2@gz
were determined in the followng manner: 1. Isolation of Viral DNA 20 e
viral DNA was isolated froma serum sanple (20/815c) obtained fromthe
serum of an 1l1-year ol d Chinese child who was born to a nother of wild type
hepatitis B virus surface antigen. Despite negative test results at birth,
he was given 25 conbined treatnent of HBIG and the plasma-derived vaccine
and tested positive for hepatitis B virus surface antigen one year |ater.
Sequence anal ysigoQfesii€ “@" epitope indicated the presence of a

vacci ne-i nduced nmufation at amno acid residue 145 of the nB;O¥UPHace
antigen. 30 The isolation nethod used was: 200 ul of the serum sanple was
added with 400 ul of the lysis buffer (ixis chloride 10 MM pH7.4, EDTA 1
mM and sodi um dodecyl sulfate 2% and 25 ul of proteinase K (20 rrg/rri) 35
i ncubated at 6Sh& fEt-¥dhobRS. badrlal CHRKE VBT RTHERS eRteabt é@rby or

phenol / chl or of ansl&ind apt @cégriptiat efl Hipoeat bwanelra.2. Anplification of Viral
DNA by Pol ynerase Chain Reaction SUBSTI TUTE SHEET ( RULE 26) 11 ~Q!

2002 WO 991 66047 P PCT/ S 8/ 0004 e_vir enorre S lified by
pol yner ase chal%nlsr e%tn((:vt CQO Gg ? i cI{loevt"éagr% 2chela

ol i gonucl eoti désbisfH élﬁswéré W@Fgﬁ%ﬁ? aﬁ@éoPﬂPﬁ‘bOGtedltdEérvﬁaerlf‘%
hepatitis B vi whsclofcoagw sardt ype) araiiousy reestppetsoztenzydie isi deisd wer e

included to fagazhgnteatiemnnhe;hgl QbREcOf 44 %@Rd@rtegxuf«h @ m‘%tBQJ.Siéﬂé)n of

LPZZGJ"(k%i&%ﬁ%%&%é&%#%&i@i&%&@?f B G s

tarts at
the initiation®8Fte O tReeOdiRg ¥ PG BRERIL IBNEDH T W?er"‘a‘s‘étané*t mHHE ti on

2307 of thetwi patrfangc| avtivde équentiradnd ofatleresithe Bodilmgs st sweeid (sense
ol i gonucl eot i dgp1yNpraddindvanal atHianghd lachiasidduhice wigivty BBf fddsf +dn

under| i ned; | Scre Xha3( CAGTCTAGMICTERTATT GIONCL ShRigka e W0y 1) starts

at the |nternal re e viral

ri tlon nzyme Sit 05|t|
nucl eoti de seql¥hce™S é’ﬁ‘g fc lﬁuﬁelgo ?Fé"ﬁt zi‘rml 8t Fan E’(aﬁ’t"i’s "s’e‘ﬁse
ol i gonucl eot i dBymeesn 1&EId?ﬁt |Séﬁhlp®%b’aPP? FFG”F} Gﬁgélh’zfgﬁrersiﬂt‘@ ic§amrider | i ned;
20 - Xba5 ( GAGIGIAGACT CEEEEhECAETECT)I(iSEQ wHetBer Namhe8) sigtjaet s rak téhe

internal Xbal git@spdkitidie rSNBepNCRLL DM AS chh@ingfa. Xba3 ol i gonucl eoti de
but matches the coding strand (sense oligonucl eotide). An additional Xbal

restriction enzxne site i s underli ned;
is invention also Drov1des the above-described method,

wherein the nucleic acid sample in step (a) comprises mRNA

20 encoding a polypeptide which is a mutant major surface antigen
of a strain of hepatitis B virus, such polypeptide having an
amino acid sequence which differs from the amino acid sequence
of a major surface antigen of a wild type hepatitis B virus in
that the amino acid at pogition number 145 of such polypeptide

25 1is an arginine, rather than a glycine, and wherein the
determining of step (b) comprises: (i) contacting the mRNA
with the above-described oligonucleotides under conditions
permitting binding of the mRNA to the oligonucleotide so as to
form a complex; (ii) isolating the complex so formed; and

30 (iii) identifying the mRNA in the isolated complex so as to
thereby determine whether the mRNA is, or is derived from, a
nucleic acid which encodes the polypeptide.

This invention further provides the above-described method,
35 wherein the nucleic acid sample in step (a) comprises mRNA
encoding a polypeptide which is a mutant major surface antigen
of a strain of hepatitis B virus, such polypeptide having an

amino acid sequence which differs from the amino acid sequence
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25 - Common 3 ( TGAGAATTCTCACGGTGGTCTCCATGOGACGT) (SEQ 1.D. No. 9) bilal@¥ 2002
at the stop codon of the DNA pol ynerase, at position 1623 of the viral

nucl eoti de sequence and natches the conpl enentary strand (anti-sense

ol i gonucl eotide). An additional EcoRl restriction enzyne site is

underlined; 30 - V11 (TTTGITTACGICCCGT)( SEQ 1.D. No. 10) starts near the
initiation site of the X gene, at position 1420 of the viral nucl eotide
sequence and matches the coding strand (sense oligonucleotide); -

Hindl | | ADVB ( CTAQSZakdidST TTCCGGAAGTGTTGAT) (SEQ 1. D. No. 1]9@%%9%@”5
close to the initiation site of the DNA pol ynerase, at positi 0 and
mat ches the conpl enentary strand (anti-sense oligonucl eotide). An

additional Hind Ill restriction enzyne gite is underlined. SUBSTI TUTE SHEET
(RULE 2B) 1 1 N~~ 2Q02 WO 99/66047 29 PCT/ SE8/00045 Using viral DNA as a
tenpl ate) PCR 9a$ tien BuidcedethireBPiad DNASTHEREPTY AierB VPErkilA- El ner .
Cetus) for 35 oyl ese esimg aPid guopgmmias enfnBer dtidgehenchlSlipeptigiach cycl e
consi sting of g 5. krd8%hedl Ardenatdihng LEYPERA! ULLa OfndA G, tZeM NuUt es
at & an anneal j g LENREr QLULE.Of 33 &N 4. M NUES 1, AN LXhEnhan

t enper at ure of E. j—rF?e fol o}\)/\gln_g combi'nations of _oligondcleodtides were
used: Fl agl AXbFEErXBaE7aEIMBAR ERE 149 PRaET | BDWE' “antf Ye FEFAT1T
anplification prdodact scapipatilg kihe &minklmrcaddsdquends, of esyeectiivetich 10 3.

C oni ng of thechphitd edi¥i sefuchNA fica3gBRMNM S che . i AMPhihiad 16 € alciBNA

fragment from L . 25 3 ect e ] Gk yime
di gesti on by Hil;énsg"lg Iéégra]agpo)(é%alg I;‘%) £W08e SR GE T ek QT €5L Tl CHLOD £N7%

I BRI or to clogngﬂln,%‘g_éug&rl t plasmd
pre-treated bysiFaSshire FedbrictiV6A erFymBs S THT 4F G GESEi oW WEh XobaT_
and EcoRl wds ®pplrédreryiPER product from XbaS/ Common3 (1.4 kb) prior to
cloning in a BlueScript plasm d pre-treated by Xbal and EcoRI. On the other
gf'ind,tlthe PNAMi_%gtm% naﬂ&ltl&%&dlﬂévhdzgd\{ﬂié aagxéﬂb&%:clrké@/,t \Bmétlholaokg) AW;:!S

irectly cloned into Zer un asm d, el ope Invitro
for ol oni ng b B8 ARGl BLESE Seo DEY L ORRT 8L | NY) BT E iy,
Sequence 25 NuEtestfHelSaqLURMRIEBRE tife tHacHWEE| NHEE8 Mpaflti €iB virus in
t he presentisi ndereck bmg wabe detresengredodn ppll aser td dONALTE enj atresidting

chai n-term nat g itk Rid-0ese dtsiang t he Sequenase DNA Sequenci ng Kit
(United States Biochemcal Corp.). To 30 facilitate the sequencing
procedure) varjous, internal oligonucl.eotides were designed (fr V1l to V13)
according to t HESWHTEFyRR THEDA |Pf%"llge\?it?’l?sa,boé’r?ddfﬁ%}f:’%eﬂor%ei(f:thlog?s?rare

i ndi cated i n Figferpind®y Fragiiafe an8rYEE dedTr pbaredpsnesitie Aokl -1 engt h
nucl eot i de ®equenceceoilulke bepdiiohas WBivhrasnpgzdeeyt Ngad aaednbes ianduced
mutation at amga-ackskd esinie k4om( ChyCt®ida Argidi (18) LRhethsniwg or

surface anti gefy 4gs, 0l #TuI0ed AN (D HULE Fs ST THIR, SHEET (RULE
26) ’ ’

nucleic acid encoding a polypeptide which is a mutant major
surface antigen of a strain of hepatitis B virus, such
25 polypeptide having an amino acid seguence which differs from
the amino acid sequence of a major surface antigen of a wild
type hepatitis B virus in that the amino acid at position
number 145 of such polypeptide is an arginine, rather than a
glycine, by contacting the sample under appropriate conditions
30 to bind to the above-described antibodies so as to determine
whether the subject has a predisposition for hepatocellular

carcinoma.
This invention provides the above-described methods, wherein
35 the oligonucleotide or antibody is labeled with a detectable

marker.

This invention also provides the above-described methods,
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p Z~02 WO 991 66047 PCT/ SC98/ 00045 3D The deduced am no acid sequenclzs1 NOV 2002
coding for the major viral proteins are shown in Figures 4-7: hepatitis B
viral DNA polynerase (Figure 4), the large surface antigen (Figure 5), the
core protein (Figure 6) and the trans-activating X protein 5 (Figure 7).
Al'ignment of the virus sequence in the present invention wth other
hepatitis B viral sequences, available in the Genbank database, wi || point
to specific sequence differences which in 10 turn can be used to design DNA
probes . A detec stem usi ng pol ymerase chain reaction can then
be devel oped. - {Vgggﬁﬁ%CR reactions will involve conbinatioh é'r/%q%/ooms

ol i gonucl eoti des specific to hepatitis B virus with a vacci ne-i nduced
mutation at the am no acid residue 145 15 (A ycine to Arginine) of the

maj or surface antigen, thereby allow ng highly specific detection of these
mut ant viral DNMAsreBriwefd \deterradleDNarsan be axradiceetivs dasopebed in this
invention. PCRgmeaetpris ocadm kazpeef or med using specific oligonucl eotides
using simlar cycling conditions described 20 above. Results can then be
anal yzed after resolvi roducts on a .1 %a ar ose el , According to
known i munol odrt'é¢sl lBY%‘%e‘G‘ﬁré‘ SO Pre%iasss Sl 8PP fEEEF IRTe BESiCEPes from
prot ei n sequen¢asrsikthgs sanise cpp PG eE jlred 4iPsuDetresmidmati on of t hese
epi topes specific to hepatitis B virus with vaccine-induced mnut ati on at

ynthesi S of pantLden ains farier PSR IAEE PHLLARN e LBC NI o (he
pr ot ei ns, prod&%‘ﬂ“b‘ﬁa of °The g "ol && gﬁt&éﬁeﬁg&%ﬁgﬁf’cﬁe%pg&ﬁ

di agnosti c reagéneBle eé\faeeﬁﬁﬁmﬁewtcrﬂedéﬁwaaa%lw ‘ffﬁé?rl'laf)‘@mql@e?acm nes,
and antiviral dgentsntaktdes ecbobyreprstienviich amta bodares magar nsirfhepatitis B
virus, vvi}gh a aechdre- Jm@ueegamtﬁlt h@Pa@tt N Acd, dsﬁ@ﬁig&?y'gvgeﬂ:?lgé I35tthe
maj or surface v p y qtiter plates
and t he sandw %ﬁbk]g?hod r| eﬁjled 2 ggg%éjsdhg’gh ?ﬁ%ggngéérﬁ?% S6n of a

hepatitis B vi AG&d( Fa8R§1HE- |°r‘7dli‘cé‘lil’3ﬁ’ﬁt asHF)faf)%pTritdgeEaﬁ b& {idPeR¥BE in each
wel | of the SUBSPRTURE SHEEMS RULER&G)che amind\ayi@O02 DOl DOI6E0APer
PCT/ S8100045 13% of such polypeptide is an arginine, rather than a glycine,

with the chemical compound under conditions permitting binding
between the polypeptide and the chemical compound; (b)
detecting specific binding of the chemical compound to the
polypeptide; and {c) determining whether the chemical compound
20 binds to the polypeptide so as to identify a chemical compound

which is capable of treating hepatocellular carcinoma.

This invention provides a method for identifying a chemical
compound for the manufacture of a medicament which is capable
25 of preventing hepatocellular carcinoma, which comprises: (a)
contacting a polypeptide which is a mutant major surface
antigen of a strain of hepatitis B wvirus, such polypeptide
having an amino acid sequence which differs from the amino
acid sequence of a major surface antigen of a wild type
30 hepatitis B virus in that the amino acid at position number
145 of such polypeptide is an arginine, rather than a glycine,
with the chemical compound under conditions permitting binding
between the polypeptide and the chemical compound; (b)
detecting specific binding of the chemical compcund to the
35 polypeptide; and (c¢) determining whether the chemical compound
binds to the polypeptide so as to identify a chemical compound

which is capable of preventing hepatocellular carcinoma.
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mcrotiter plates and incubated overnight at roomtenperature for 1 1 Koy 2002
consolidation. Simlar procedures can be applied to 's' protein purified
fromhost cells such as Escherichia ccli. The mcroplate wells can be
washed five tinmes with 5 physiological saline soluticn containing 0.05%
Tween 20. For overcoatirg, 100 ~1 of NaC buffer containing 30% (v/v) of
calf serumarid 0 .05 a Tween 20 (CS buffer) can be dispensed in each well
and di scarded after incubation for 30 mnutes at roomtenperature. 10 To
determ ne anti boghesmpeci fic for the vaccine-induced -' nut ant heE)atl tis B
virus antibodies I1n serum the primary reaction can be car r FePBHSuch
that 50 ~. 1 of the CS buffer and 10 ~.1 of a serum sanple can be di spensed
in each IS i croplate well and i ncubat edypn a mcroplate vibrator for one
hour at roomtenperature. After conpletion of the primary reaction,
m cropl at e wel |7sidar gonvmslyed Misvievenniesn asodidgesra pebosboven coupdisinbe
secondary reactdmen, chkmiga0f bpsS@Adi Sdhrperoxi dasa Heahaled-andd~hygan | gG
nmuse ”D“OC'O“%leﬁ%Q&é bQQ' dééﬂ?,' V& dfec@lég tol torfea‘éa'rI %@51%’&91%9 be

C , an a

di spensed in each mcrop I ncu ate vi brator
for or_e hour & FoBPd é‘ﬁﬁe?a‘f}lfrré‘ac‘f)btdﬁa&&i’fp? elcéﬁvev\%qur%eEan be washed
five 25 tines in the same way. After addition of hydrogen peroxide (as
substrate) and ™As~ihvaitiOnphesy| pastiaEisna sohgbsoiochascaptidindevaboper) in

each wel |, and afl.¢tai BG 'doirlien@"lf?@d B&Q‘i&%%o% é@&?ﬁ:@%@&ﬁ&&’é ¢n 50 ul
of 4M sul phur| o aC| d to stop further

Qn.can be d| .
col or devel opméht Bt f%#j “cadf ng 8bsoY arﬁe atocegb'%gr ca{ﬂc”ﬁ%serhdt
i nvention nake§h}5‘6§%?ebitécaé?f}é(?tflféﬁtb‘fe \F&EELFe- i nduced nutant hepatitis B
virus) in paesticular those carrying a nutation at amno acid residue 145 of

the major 35 sufifiacenacigsNrurdel pruakks hgp@édhbhst&a\eilagsaf@b%ebttherto
escaped the det %‘EE' aygégaquggp\égpu%%l wﬁ%@o % Qé‘ésgrr{fﬁ* ?2 I?:(%?”d the

present inventian al F OV etection s capa
specific and s&fSFETVeE dé‘t’\é‘&‘ho&nta? HIBSTF bgﬁEEﬁmF(ﬂﬁBEEo%) 11 ~C-!

2Q02 WO 99166047 32 an early stage of infection. PCT/ SG8/00045 In
addi tion, theserxieat unesmwdlhowsractndat exdivagewsis afetpabi eptsveatciaq early

stage of the dm%egégcmql@ksocan%mow xn5 sermﬁewmﬁllcgheéongxflgsgency
bl ood cont am nat.ed vacci ne-| mit ant t}:ep i rus rough

using a screeniig te rteréflgd@ﬁo fEFCtl ﬂc‘ftnel s an tahbé’ - %nﬁcrﬁ%l es under
t he present mfé’ﬁ‘??%ﬁ@&ﬁ 10 be utilized for devel oprent of prophylactic
and therapeutic vaccines, as well as, immnol ogi cal pharnaceutical s.

Sequence i nker mtlisoﬂi&ﬁt$&ﬁ Laqtsur@éovgaeesa @Epab@&% WHE@He VESksASingl | be
hel pful 'in devel %gkg& Aol GCLE O, SYSL@0Ee Olndifl8nr SF GY QL 1 PEOLLI N GO T gens

and anti bodi es.
such polypeptide having an amino acid seguence which differs

from the amino acid sequence of the major surface antigen of
hepatitis B in that the amino acid at position number 145 of
25 such polypeptide is an arginine rather than a glycine.

This invention also provides the above-described vaccine and
an adjuvant.

30 This invention isg illustrated in the Experimental Details
section which follows. These sections are set forth to aid in
an understanding of the invention but are not intended to, and
should not be construed tc, limit in any way the invention as
set forth in the claims which follow thereafter.

35

Experimental Details

In the method described below, the hepatitis B virus carrying
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Anti gen-anti body conpl exes can be detected by known nethods. Speci’ikNCV 2002
nonocl onal and pol ycl onal anti bodi es can be raised by i mmunizing aninmals
such as mce and rabbits with peptides or proteins specific to nmutant
vacci ne-i nduced hepatitis B 20 viruses. Inhibitory antiviral agents can be
desi gned and targeted agai nst these proteins and nolecules in cell culture
or in vivo. The present invention is based on studies on an isolated virus
25 genone with a vaccine-induced nutation at am no acid residue 145
(dycine to Argiwg f the major surface antigen. The iny i kes
possi bl e highly spgeb?ik(??c detection of these vaccine-i nduceﬁhsltcggzotom
hepatitis B virus and provides material such as protein, polyclonal and
nonocl onal anti bodi es for 30 devel opnent4of such detection system W have
evi dence show ng t hat when exe‘r_ essed in a mammualian expression system the
maj or surface SRTiTYEATTRBIHYPFPORC e IntiE St e HBY? r¥pSrtet i SuFfisfvention
i s detected asamtZEkDav85 protaiat.onazd Cobsassicéedtine seaduyredeSDBPACE gel ,
whereas the W hecdypactiBsAg is detected as a 25kDa protein. Since the only
gl ycosylation site on the HBsAg is located in close proximty (Asparagine
at position 14627 to the mutation at SUBSTI TUTE SHEET (RULE 28) i 1 NOV
2Q02 WD 991 66037 BCTF &g/ 60095 33" HoEPER I 145%™ 87 ' VERY 1%k &1 % hat t he
drastic changebérroir@ yeicher tarAyiidithe witldpogia sonfadsant izt Thre

gl ycosyl ati cn priiceSsedted heurfatantanbBsAg. ndduts vdefacthire hgl an@osydsat i on
process woul d LpnfddrBaresyl t 4 N doensdrel { £l cRERL € Bras h%Q@i%ElrsVe% I'n our
studies. As the antigenicit y(}%fm protein is.adversely affected by the
extent of its gf'VEGSyPatich) "we gre i B ATt “the Tut'ant "FBsAG T €ported in
our inventidn F&S4Rsr BUBEfGegRRT @erheesithds inedYedhe 2k Agd ATiFdePraddi cti on
is further suppoyirgdebyutheist rarctamiab andd ysisidusi ngs5t tnethet haibrl0 -
gg:g;el oped bbe@@zpfa%Bdgﬂb%%. Om\e/sefﬁlpgmadlasstetm&ast&i s&ibsd't&ﬁi& maj or

i fferences be ; e, r. c i.ng_the nutant
HEV Teportod | i o eyt s O R R PO R AR TS St i
viral DNA load is significantly | ower at around 5pg per m as neasured by
an 1251 hybti digatieerridedayin( Abtsot Bxamebes abetdves, the Sggngme |9f nerieed
contrast, the wipatitypen Hl\tddNAvE Badl dasrifived hinglheeiad 0vemid®0pgidper mnl .
In addition, thesRki16Paki ths Ry barANthgeded adts1EBS) of eyals is 20
detectabl e at 10.)U.per_m, in, the ‘mytant HBY,reported in our, s nyention,
wher eas such aﬁ‘fllboél 28° r O néd Sundet ectabl @ carriers of = Wi ’?type HBV,
I n the processVbfuss@fudiic &2Bet BRASL (54! - WOPRAVESHHESr fealess (PR a few
ol i gonucl eotd desdirgatdr ohetradpr |vdrgérrrohainsl Zrpdoesy atesoryesdondiowr ding to
the wild type pRMtseguenee, cdiared dothyhtiidiczpetitlae mobkationvirial PNA
reported in Ougyd RNeRLE Ofkpabd0s s UE N -OLI SaHE! POUMGRLA Sodpbaed d N the

genome at positions 2711 to 2729 a to 2 . Qur 30 resul
therefore, poi ht*% 3" tHE gH‘Ej&t}’B?a‘Tlr&Fff?@F@ﬁ%%?%‘@?m&%ﬁhfﬁeveﬂtﬁ%?‘pe and
mut ant HBV gen®hes EcSRBSTHMYTE sSSHEEY RO Eh@@)epatitis B virus in the

25 present invention due to changes in the nucleotide sequence.

The structure of the different ORFs in the mutant virus genome
reported are summarized in Figure 1 and their locations are
indicated as follows:

30 - DNA polymerase gene starts at position 2307 and ends at
position 1623, therefore consisting of 2532 nuclectides and
coding for 843 amino acid residues;

- Large surface antigen gene starts at position 2848 and ends
at position 835, therefore consisting of 1203 nucleotides and

35 coding for 400 amino acid residues. This large surface
antigen overlaps the middle surface antigen starting at
position 3205 and the major surface antigen which starts at

position 155. Both the middle (consisting of 281 amino acids
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f 1 ~~~9 2~OZ WD 99/ 66047 34 REFERENCES PCTI SG98/ 00045 1. Con, C-J.1 1"N@YaR002
hepatitis B in Singapore: epidemclogy, prevention and control-nonitoring
the hepatitis B 5 programre and nanagenent of carriers"” J. Royal College
Physic. London (1997) in press. 2. Oon, CJ., "lssues associated with HBV
mut ant strains" J. Royal College Ph~rsic. London (1997), in press. 10 3.
Qon, CGJ., et al. "Hepatitis B surface antigen (HBsAg) nutants - their
significance" Ar_nals Acad. Med. Singapore (1997) in press. 15 4. Qon,
C-J., "Ml ecul arwgpdddemi ol ogy of hepatitis B 'a' variants I%%ﬂbn S:
significance in i mune popul ati on” JAVA (1996) 12: 5-6. 5. . K-
"Hepatitis B inmmuni zation in Singapore" Lancet 2D (1996) 348: 1385-1386. 6.
oon, CJ., et al., "Natural history of hgpatitis B surface antigen nutants
in children"” Lancet (1996) 348: 1524-1525. 25 7. Harrison, T.J., "Genetic
vari ation in hepaidusiss Bnd ruk® , mElpr Jeomstinentdr 228 Hepiatcol 2ac{d1996) 8:
306-311. 8. Oomes{dubs) etrdce anbbheculean epidemsahegyosftibapasiiies 30 B
vi rus vacci ne yg; lant,srhde SRggpere” Vaccine (1995) 13: 699-702. 9. Cai man,

W) et al. genetic variatiaon Bwrus as |cal
exarpl e” ancet (%ﬁﬁerﬁeﬁta’@ts %ié’of?é’é*origg”-ﬁ??l ﬁ)atl'pﬁs’lthn\/%%gants of
hepatitis Bi Figreigse Samyl{t1992%f 653 ° f@flqwdesuelsffMWEgsﬁETﬂ(%QULE 26)
amino acid residues; and
- Trans-activating X gene starts at position 1374 and ends at
position 1838, therefore consisting of 465 nucleotides and

coding for 154 amino acid residues.

Furthermore, sequence analysis has established this mutant
hepatitis B virus as belonging to adw subtype, as indicated by
a lysine residue at both positions 122 and 160 in the major
surface antigen. Consistent with previous analysis of the “a”
I5 epitope by direct sequencing, the vaccine-induced mutation
(from Glycine to Arginine) is found at amino acid residue 145

of the major surface antigen.

Compared with the wild type hepatitis B virus deposited in the
20 Genbank database (accession number D00329%9), the identity of
this hepatitis B viral strain is at 89.4% for the nucleotide
sequence. The identity of different viral proteins of the
present mutant hepatitis B wvirus as compared with its wild
type counterparts is at 88.3%,87.7%, 93.4% and 87% for DNA
25 polymerase (PIR - Protein Identificaticn Resources accession
number P93460), large surface antigen (PIR accession number
A93460), core (PIR accession number C93460) and
trans-activating X (PIR accession number A31289) proteins,

respectively.

The hepatitis B virus genome in the present invention carrying
a vaccine-induced mutation at amino acid residue 145 (Glycine
to Arginine) of the major surface antigen, can be used as
material to design oligonucleotides specific to the mutant
35 wvirus genome. These oligonucleotides can be used as material
for highly specific diagnostic agents that detect wvirus
carrying a vaccine-induced mutation at amino acid residue 145

of the major surface antigen.
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17 N~ ~ 2002 5 VO 99/ 66047 35 PCTI SG98/ 00045 11. Harrison, T.J.1d:NGY . 2002
"1 ndependent energence of a vaccine-induced escape nutant of hepatitis B
virus", J. Hepatol. (1991) 13: S105-1d7. 5 12. Carman, WF. et al.,
"Vacci ne-i nduced escape nutant of hepatitis B virus" Lancet (Z990) 336:
325-329. c¢ SUBSTI TUTE SHEET (RULE 28) 11 ~VC! 2Q02 - ~6 Wat is
claimed is: 1. An isolated strain of Hepatitis B virus designated Human
Hepatitis B virus Surface Antigen--'S -145 Singapore Strain (Gyeine to
Arginine) and depesiige under Accession Nos. P97121504, P97121505 and
P97121506 with the European Collection of Cell Culture on 15°HS0&¥ffber
1997. (2. An isolated nucleic acid encoding a pol ypeptide which is a nutant
maj or surface antigen of a stxain of hegatitis a virus, such pol ypeptide
havi ng an am no acid sequence which differs fromthe am no acid sequence of
a maj ox surfac&hantdngsntd$ Bavivusdegpenehépartie pse®nti fnertiophatitthhe ami no
aﬁi d at lposi t~.vaacnwﬂ:xelau&eﬁ&moia&mlmqoeﬂnymgtmeegmmlm gchicives At her
than a glycine,, 3;.dhe i ; i L - i el el e
pol ypepti de isAﬁgf%“ngnéggeg%%dmﬁﬁ%]g%%F%gg f%%l%%?oﬁi 8%% % é?h%gnucleic
aci d sequence GBSPYIRHt 53 RO ST PBCRG'S £F e ﬂ’ﬂ‘éer}t§8f1%ﬁye8xﬁﬁ%ﬁséin€ Acid of
claim 3, conpriVEFhgr riieF erirdes thAGeACVRRL eSilng ka9 cB8 AIGRYL i cFhe
i sol at ed nucl eirepatiateoin @l Bodn el Mbetieial Bdidentiched eobr Byi:abMAra6. The

i sol ated nucl eipgaagt dn@fingh@idt-Bno¥gr.€in the nucleic acid is RNA. 7, The
~.solated nucleic acid of claim5, wherein the nucleic acid i. s cDNA . 8.

The isolated nucleic acid of claim5, wherein the nucleic aczd is genomc
DNA. 9. The i sGFaEehGE| Eisc PRRT T tof "EFHAPR22 T SW¥ELERh ashBa bR YAde PT de

10 highly specific diagnostic agents capable of detecting
hepatitis B virus carrying a vaccine-induced mutation at amino
acid residue 145 of the major surface antigen. Using known
methods, these same proteins can be used to produce polyclcnal
and monoclonal antibodies.

15
Polyclonal and monoclonal antibodies can be used as material
for diagnostic agents to detect with high specificity antigens
of hepatitis B virus, with a vaccine-induced mutation at amino
acid residue 145 (Glycine to Arginine) of the major surface

20 antigen.

A detection system using each protein of the present invention
or proteins with partial replacement of amino acids, and a
detection system using monoclonal or polyclonal antibodies to
25 such proteins, are useful as highly specific diagnostic agents
for hepatitis B virus with vaccine-induced mutation at amino
acid residue 145 of the major surface antigen, and are
effective to detect and screen out such virus from transfusion
bloods or blood derivatives. The proteins or antibodies to
30 such proteins, can be used as a material for development of
prophylactic and therapeutic vaccine against such virus.

It is well known that one or more nucleotides in a DNA

seguence can be substituted by other nucleotides to produce

(99
W

the same protein. The present invention also concerns such
nucleotide changes which code for proteins reported in this
invention. It is equally well known that one or more amino

acids in a protein sequence can be replaced by other analogous
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i1 - i i i 1.1 N0y, 2002
i 1 1 N~ 2002 - 37 has an am no acid sequence substantially the sa S
am no acid residues 174 through 400 of the am no acid sequence des~. gnated
SEQ I.D. No. 3. 10. An isolated nucleic acid which encodes a pepti de,
wherein the peptide is encoded by a nucleic acid nol ecul e conprising
nucl eoti des 527 through 595 of SEQ |.D. No. 1. 11. An isolated nucleic
aci d which encodes a peptide, wherein the peptide has an am no acid
sequence conprising am no acid residues 290 through 320 of the am no acid
sequence desi gnayedalas® T.D. No. 3. 12. A vector conprisi n%%répi so| at ed
nucl eic acid encoding a pol ypeptide which is a nutant major TPUEES ant i gen
of a strain of hepatitis B virus, such pol ypeptide having an am no ac~.d
sequence which differs fromthe am no aeird sequence of a major surface
antigen of a wildtype hepatitis s virus in that the am no acid at position
nunber 145 of augl? Fok¢peptd detisedrPyartgent nevdraphekia Imuerarylsaione and
operatively |itiketel) @ prodicesin @haRNACEraRsSafiigat 8618 s2Juerkeve@ingr
conprising an jsolatedsnued ?xrata%g SNeedi Pl frRCRLV G 1 MNQLEL T il3e pepti de
i s encoded by a nucl ei e ac nol ec_u% gﬁcon}g%. Si n)% .nucLeot [ \cl{ﬁs %27 t hr ough
595 of SEQ |. T N2 ERISTHEVect D 6P 1 &F A2 SEF 1S WHRT 1% he
vect or conpri s¥%tnA patdDNpat Psar KlReststyectorals§ad erprforl theiprodyct i on of
a pol ypepti de whimgdoteonprinses ddidsyecsmincofacciab@diltZonn arsuséatdre host .
ilﬁ A h?St erc&liHa;_tSi}é:ﬁLgec_Van OBet?&EiE{%HCt%PJbi%da @Nggflﬂge\é\ﬁ}%@léﬁ%?g“ Zes

e vector of c¢laim [N u . ost, ._.~ ~ - . :
mothod o proditiiaes? safcl SHLLaREs Webanieimg ndlBe e S0 AR nT B
system of cl ai VESCHRTfdEPAEEFT BBFEC IO EP oS 2PET RPERG RS PHodakesids of the
pol ypept i deldande rregdviens ngit hike polippeptrifdeesanpweduced. 18. A net hod of
produci ng a peptide which conprises grow ng the host vector system of clairm
16 under suitaplypeeRditions permtting production of the polypeptide and
recovering the polypeptide so produced. 19. A nethod of obtaining a
pol ypeptide in purified formwhich conprises: éa) Jintroducing the vector of
claim 12 into Bestpedsté pceauents ang g?‘ecqﬁdﬁlfi? AGippecléstArnee kst cel |
S0 as to prieducspattheipob ypiepts,deartging ec omercing- irkiecpdl ypepticde apr oduced
in step (b); angincdhcpyridyidia the pelyHept Eslegxs%nriaepvefeglhe Zfhj08 Net hod
of obtaining a%&¥¥a¥ge£ﬁéf¥%n[”w é’hgkg mfﬁ%ﬁnln % following manner:

1. Isolation of Viral DNA
20
The viral DNA was isoclated from a serum sample (20/815c)
obtained from the serum of an 1l-year old Chinese child who
was born tc a mother of wild type hepatitis B virus surface
antigen. Despite negative test results at birth, he was given
25 combined treatment of HRBIG and the plasma-derived vaccine and
tested positive for hepatitis B virus surface antigen one year
later. Sequence analysis of the “a” epitope indicated the
presence of a vaccine-induced mutation at amino acid residue
145 of the major surface antigen.

The isolation method used was:

200 pl of the serum sample was added with 400 pl of the lysis

buffer (Tris chloride 10 mM, pH7.4, EDTA 1 mM, and sodium

dodecyl sulfate 2%) and 25 ul of proteinase K (20 mg/ml),
35 incubated at 65 C for 3 hours. Viral DNA was then extracted

by phenol/chloroform and precipitated by ethanol.

2. Amplification of Viral DNA by Polymerase Chain Reaction
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conprises: (a) introducing the vector of claim13 into a suitable ALQtNOV 2002
cell; (b) culturing the resulting host cell so as to produce the

pol ypeptide; (c) recovering the pol ypeptide produced in step (b); and (d)
purifying the pol ypeptide so recovered, 21. A purified polypeptide which is
a nutant maj or surface antigen of a strain of hepatitis B virus deposited
under Accession Nos. P97121504, P97121505 and P97121506 with the European
Coll ection of Cell Culture on 15 h Decenber 1997, such polypeptide having
an am no acid segyengh;Which differs fromthe am no acid seguence a
maj or surface antigen of a wildtype hepatitis B virus in th%f”%ﬁ%“@ﬁlno
acid at position nunber 145 of such pol ypeptide is an arginine rather than
a glycine. 11 ~~E) 2Q 22. A purifiedgpol ypeptide obtained froma nethod
whi ch conprises: (a) introducing a vector conprising an isolated nucleic
aci d encodi ng dPgdl ypeptide which is a nutant najor surface antigen of a
strain of hepatitis B virus deposited under Accession Nos. P97121504,

POT121505 and BRZ1ZLS00bLAL Lhe Eurapedn LpllschionolyCell Qubiyre on

15t' " Decenber rh:i aving.an a uence which
differs from tHES %mUﬁb'l%lé. R B 6P LhE s P SR Bt heh w6T a

wi | dt ype hepat GeF5IBdypEERrdimat hatthehel hithpe dtdrftat ipdsivi Foh ofupder 145 of
such pol ypepti debvtgean aagidiseesatitenohhadkymmegkycéfeveaadiopedati vel y

linked to a pregpier:Qf BNA tleawrlfpm&@chnépocﬁmw t afeephostiGebt: (b)
culturing the r sultlln u feo des s S 4,9 §Iuce2t he .p zflca@tl de (c)
recovering the g poeﬁ I ecpro uce step ik f’d} purlfayl ng t he
pol ypepti de sofp Jf:‘EﬂFered 23. A puri f| ed peptide, wherein the peptide has
an am no acid seugncéATMAITNTATACGETANCTETICAACASTTHIESAR 980 .ht dughe 320 of
the anino aci ds$e§umeeaeecsiegmiteiqt§5@sﬂteD@f Nhe 3oa2dy rAgPsH idsi 86a pepti de

obt ai ned from gﬁm&%& ERoETRLI 555 of Bnct PLLAIUELIG A2 SR GNP 1 51 10

an isolated nu acid’ enc rises eas

portion of a nBPAnT2YRESEr tg%r‘foé’%élgaﬁ‘hag'@n SFnﬁes‘?Jrlﬁ US%E%SSNU%HB Vi rus
deposi t ed underdAtTiesgil oRiNGSI POTIATE04n PEFYIR1505 drsd uPOEI21806 with the
Eur opean Cold ectxwen ofadZeirhefrndrerecmricitn) Dexenber. 897 )wheleisnat he

peptide is encQQeqnbaxreaf%L—e&pct%hde%e%@e &RLP! ISl 1@%&84162%' gdes 527

t hrough 595 of §E lraanulC\i)eotlde sw;n lmat@ gg tche él mng| turing the
resul ting host “cel(**o 58 B SdUT ge Pﬁe ecoverihg the

pol ypepti de pr 686 (#<t-EpED) °13@?&u°1?°t11 f)NO\/ %Oi‘gdl%ﬁna‘% di"bﬁﬁrl fying
t he po-~. ypept ~rdetsiztiesoverned. s26& iAnunfejdmedl eoti de of at | east 15

nucl eoti des:capapls otasresthitraiteyTdydunrdry i sub W th. Found)gseaaequence of
nucl eoti des w ttH%nlrﬁ:eQHgie)lb%Iaglge WQLCéheeggagelsoca‘teghyaosexakmeorw%g? is a

mut ant maj or surface antigen of train VI XUS, suc

pol ypept i de ha¥thGPHITEMH TS adVd sBYUEIEe \S\Ptih %‘%‘fr‘rgerEtf?rbdm t'f&"8%i no acid
sequence of a majerrusdephtdsantirgeddidiioaaWidpalypredydpaten eB2¥a/EXES i n t hat
the am no aci diatupbsiltinea; nunber 145 of such polypeptide is an arginine

rather than,a gl a&m% 3wmeﬂgT+Mth6¢fdd&@Tt@AmA%ewem of pugbeoti des

wi thin a nucl e| encode surface antl en of .a wildtype
hepatitis B vi r9 g V\gllhgg%l |t°8ncu§f°eo°t% g@é %&A HWINEESE gpo.E’l fg™

nucl eoti des 5215?% Ghghtiso5vHFa SEQ‘CHeobld?\loseﬂuence Zna’ matches Che

complementary strand (anti-sense oligonucleotide). An

additional EcoRI restriction enzyme site is underlined;

30 - V11 (TTTGTTTACGTCCCGT) ( SEQ. I.D., No. 10) starts near the
initiation site of the X gene, at position 1420 of the viral
nucleotide sequence and matches the coding strand (sense
oligonucleotide);

- HindIITIADW3 (CTAAGCTTAGTTTCCGGAAGTGTTGAT) (SEQ. I.D. No. 11)

35 starts close to the initiation site of the DNA polymerase, at

position 2340 and matches the complementary strand (anti-sense
oligonucleotide). An additional Hind III restriction enzyme

site 1is underlined.
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27. A nethod of obtaining antibodies to a pol ypept~,de which is a rru't ;lrh‘UV 2002
maj or surface antigen of a strain of hepatitis B virus, such pol ypeptide
havi ng an am no aci d sequence which differs fromthe am no acid sequence of
a major surface antigen of a wildtype hepatitis Hvirus in that the am no
acid at positron nunber 145 of such pol ypeptide is an arginine, rather than
a glycine, and not to the major surface antigen of a wildtype hepatitis B
virus, conprising: (a) obtaining the polypeptide in a pur~.fied form (b)

i mruni zi ng an or ganysmscapabl e of produci ng anti bodi es against the purified
pol ypeptide; (c) collecting the produced antibodies; (d) coRbl'F#Eohe
produced anti bodi es and the purified polypeptide under conditions to forma
conpl ex; and (e) determ ning which prodesed anti bodies forma conplex with
the purified pol ypeptide so as to obtain antibodies to the_pol ypepti de. 1
1 (~C~~J 2002 UYs#¥ V352l Dihedfedt 6EPLI I AP PR ChferdrRitheYSoPyfeptide is
bei ng encoded BYA Mbekwal iYeder . BB rkhn ouigler83&:wfs)t frer RaGcteilesassthasequence
desi gnat ed SEQpfih pR1ytNorask. (&Fackhendiethoda of, edai By 2ie cvheiaiingtdre

pol ypeptide has. akiamtlo 2Ci dagauance: sHstantl Al y, bOe sSank. a8 4m no aci d
residues 174 through 400 of the am no acid_seguence desj gnat ed SEQ. |.D,

No. 3. 30. T%eaﬂeFﬂBﬁalolfngcl%‘?‘W}eﬁé??u%e?%i At he GFfarfi s‘?ﬁ’g‘éﬁ‘ﬁri%esa r abbi t
or a nouse. 3lextenpiphomeErebizd Af MG Wnt iThedi€siowdng cprpijatdongtad ei n t he
pepti de has anoatgdimmicaedhi&@equenee RAPI iFiaBy/ a0 aisdcorsdrbuesmd98
through 320 ?f vif‘ﬂlti@aﬁhﬁlfmﬁ@',daﬁ@%@%&%‘%_i@l@%n@ﬁ%f?@a%’é}?pr'BdQ(c:B%\'%_f B2
conprising: (a),o i pin e.p ide in a purified form i muni zi ng an
or gani sm capab % (b)]\"%p{rg‘ad%}:&l rqgla%?i B:SEP%%tlavéeg?(hst the purified peptide; (c)
col I ecting tthe pxoduced antibodies; (d) conbining the produced anti bodies
and the purified Peptindeciunder Arondiiksonws alo DNyrimagreonpl ex; and (e)

determ ni ng whi ch produced anti bodies forma conplex with the purified

pepti de so as .3z N i i pt.i -~ The od of claim
31, wherein thé’g%fr)l%%%is%@g%l %ﬁs%agg?%‘ﬂgﬁr%%orﬁlgs%%g. (23? n%)g vgansti bodi es

obtai ned in cl SFPAZT 8 B3I T4 RBASEPSREIY 4R EF bTUPES A hé™dntiWodi es of
claim 33. 35 pPpidhodi errdagabl @ oblukdcadrt g aanpd-prgpepeddl Rhitie is a
mut ant nmaj or sHahACcesapicgen ehzegnsd . r aisamofahepatelstisn Brithr HBaT and

EcoRI was applied to PCR product from Xba5/Common3 (1.4 kb)

prior to cloning in a BlueScript plasmid pre-treated by Xbal

and EcoRI. On the other hand, the DNA fragment amplified with

20 V11 and HindIIIADW3I (1.1 kb) was directly cloned into
ZeroBlunt plasmid, developed by InvitroGen (U.S.A.) for
cloning blunt-end DNA fragments.

4. Determination of Nucleotide Sequence
25
Nucleotide segquence of the vaccine-induced hepatitis B virus
in the present invention was determined on plasmid DNA
template by chain-terminating inhibitors, using the Seguenase
DNA Sequencing Kit (United States Biochemical Corp.). To
30 facilitate the sequencing procedure, various internal
oligonucleotides were designed (from V1 to V13) according to
the wild type hepatitis B virus, and their positions are
indicated in Fig. 2.

35 From the analysis described above, the full-length nucleotide
sequence of the hepatitis B virus carrying a vaccine-induced
mutation at amino acid residue 145 (Glycine to Arginine) of

the major surface antigen was determined as shown in Figure 3.
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| - 42 such pol ypeptide having an am no acid sequence which d~, fférl §i0Wr 3062
the am no acid sequence of a majar surface antigen of a wldtype hepatitis
B virus in that the amno acid at position nunber 145 of such pol ypepti de
is an arginine, rather than a glycine, and incapable of detecting the major
surface antigen of a wi.ldtype hepatitis 8 virus. 36. Antibodi es capabl e of
detecting a peptide, wherein the peptide has an am no acid sequence
conprising am no acid residues 298 through 320 of the ami no acid sequence
desi gnat ed SBQ wodssp. 3. 37. Use of a nucleic acid encodl;cqgcgmo 45

pol ypeptide which is a nutant major surface ant~.gen of a strain of
hepatitis B virus, such pol ypeptide having an am no aci d sequence whi ch
differs fromthe anino acid sequence of 3@ major surface antigen of a

w | dtype hepatitis B virus in that the amno acid at position nunber 145 of
such pol ypept i d&eidedsfedrajiimonaci¢ AeEenetredingd Ornele graigat kM hi ng

whet her a subj eestdisisi nfrecktdwaM ih Bigireai A-0f hdppatibi BSvBral r D

desi gnat ed Hungs HeRatlt | ﬁg@ryi us tﬁyrﬂa%y‘é Mﬂa%%n‘t@geé”fﬁﬁ%‘u@gaﬁpre Strain
(dycine to Ar gLnine). w surc ? engr nsnaC artll%es (bsa)J obt ai ni ng
an appropri at e RUcFer & aC| SERPIE F omt & su 25Rd T BY °Heter mi ni ng
whet her t he SnuéF&eadi d sarrpl e fromstep (a) |s or IS derlved from a
nucl eic acid encoding a pal ypeptide which is a nutant maj or surface antigen
of a strain of ahapadehtise Bu¥ivites s66BnPOlYPERS pré€eAVhigh@RraM NP aci d

sequence Whi Chodljlgrf §Ls H&@ hhsugﬂw egﬁ&ssegug G810f ;.2 JTR eénﬁm ace

ant i gen of a (SY) atit S | e_am no acl at pOSItI on

n
nunber 145 of %“cfrgaﬁ&ﬁé tRgeti & ﬁ?}ecd'rfdlcrﬁ?‘?é‘enf%l her eI MsR s d iV cithe. 38.
The use of Wl aFwrB7anner ebedt te durdbei BNAcPrPLsgnphedérrcstiop systeam 1 | ~O-!
2Q02 - 43 (a} uePbbSete rERNACIKON espONIdnNgrtr) the dHeANSE Idepl16bedNA :

encoding a pol ypgpt i @eR\mlI%*acwoﬁs rmwm mqeléyrfegﬁbﬁmelgﬁg of,@ strain
of hepatitis B }ell rus, suc havl1 an.am_no aC| ggence whi ch

differs from tRe" S RO Ac &sse%‘g 5% of" B "Siir ffac ANt i J&h of" a

wi | dt ype hepat F3¢&im8- W‘ii‘ﬂ“seq nmlt”r?étlof*hé‘tan‘i% Y atcipbsreiisirenuifer 145 of
such pol ypepti delysinantarxiginhes) rett hse tdjer augiacel aetigemd whersdn t he
determ ni ng of ast&ANGN: GOPTeEES1c Gile&InASE tRG her JHRN M1t Budde

oLaonuct eot I dg. olei¢) kit 2e ppdlels £ adld008. Aerd tégs@%lp,%@fixszgggﬁg n; he

nMRN A to the oll onucleotlde SO as to a ex

conpl ex so for MEYERAAR- - PER i F§29°d6REI ?V{‘ %E tﬁ?égﬁﬁﬂﬁﬁl i 1 e SPEOT

conpl ex so as Pblﬁ%rséb?tld%lselﬂmm sinel percycheny rfonpat{ens @IGSF?SlIERﬂrl ved
from a nucloei ebaed.d Wistteneasleshdrheopodngeped dettedd.resbevitse BIR cl aim

37, wherein thg.suelgi 6nagids sg,gg)go%DN%ejstep (a) conprises nRNA
correspondlng to the transcript of encodi ng a pol ypeptide which is a

mut ant maj or surface antigen of a strain of hepatitis B virus, _such

pol ypepti de habFTRFARS @ P aci truwdashedt WRTISRVAPT f &F - POFI ¥HE %hi no aci d
sequence of a defjomisarépcterast fgem wfotain atuppeehepath wisstBose rus i n t hat
the am no api dradue@sityon muRenidati@f cFuchefOleypephd daspesidic afgi Ni ne,
rather than a gé%/acelrtls B %leéy"fa&%ﬁ'ﬁc%t}ﬁe dﬁ‘fd%'&g!i mu@gt%n %Tteanm(r@ aEQYIPr i ses:

(i) translatin er suit ?nItIOI’]StO m no acid
SHET

sequence; and ??*)dufor?ﬁ‘ér i%g e WrPho Setjieded 8t ]st@gl?"f)t th the
anmino acid seqf¥rcEséAcodedcyitte Peblatedenbel erginrszdref "eFAPM 9 so
as~t o det er m neymireisher cthehsugketeimGi braaapt i St hea-sntdebived from a

nucl ei c aci 51) V‘@iz@ehlc%ﬂ@ﬁgeéf %B@cpﬂylﬁgggﬁgﬁcic reagents, development of

prophylactic and therapeutic vaccines, and antiviral agents.

A detection system for antibodies against hepatitis B wvirus,
with a vaccine-induced mutation at amino acid residue 145 of
35 the major surface antigen, can be developed using polyvinyl
microtiter plates and the sandwich method. Briefly, 50 pl of
5 ug/ml concentration of a hepatitis B virus (vaccine-induced

mutant) peptide can be dispensed in each well of the
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11 NQN 2002 - 44 40. The use of claim 37, wherein the detern ningf df NgVep[]ﬂz
(b) conmprises: (i) anplifying the nucleic acid present in the sanpie of

step ( a) ; and (ii) detecting the presence o~ polypeptide is the resulting
anplified nucleic acid. 41. U se of antibodies capable of detecting a

pol ypeptide which is a nutant major surface antigen of a strain of
Hepantitis B virus designated Human Hepatitis H Virus Surface

Antigen-'S 145 Singapore Strain (dycine to Arginine) for determ ning

whet her a subj eoyo bowedsnf ected with a strain of Hepatitis H y(lgrgﬁm%‘ i gnat ed
Human Hepatitis B Virus Surface Antigen-'S ' 145 Singapore€ Al ?GI yci ne
to Arginine), wherein such determ nation conprises: (a) obtaining an
appropriate sanple fromthe subject; andiyb) determ ning whether the sanple
fromstep (a) is, or is derived from a nucleic acid encoding a polypeptide
which is a nut a‘ﬁt:r‘?r‘e?]ttﬁr RYAEECH AR T AT 8 O 8L BIaF ACoTOMepHIRTRSUB® Vi r us,
such pol ypept i derhaxisog idasnt iam. nos iadild r segueencee swhiachbdisfpbet sd ftrons t he am no

acid sequence @fofe iRk 18] aGemanblgestiak @chlladat yRenbepatilst kg1 B virus in
that the am no aci d at S{__tl on nurrber o 143 0z, Ju ptxol Xpepll de is @n

argi ni ne, rat herct han & yci nellﬁ coht act i ng Te sanpl e Tiider ¥ appr opriate
conditions td B’Pﬁﬂ“tlegtlﬁél éﬁ‘tlmﬁéd’ BEiYT cerErinisg Q)r°5§6T‘§?“a§OtoF‘Ei’ét erm ne

whet her a subj estréstinfect®d..142f Fael usgfet céruain3dg 38 ov/2L, oherein
the isol ated nugheiGragithe 0l égorYEL el des vaErant khRdy ksspabeed, with a
detectabl o markgin g0 M8 upkelhgscLalp 42 08l G0k sy dateetable marke:

is a zadi oactive |so uor ophor, or an encyne. 2 - 45
44. The use of rBPlélﬁﬁ”@?raW'Fe%el n the sarrpl e conprises blood, tissue, or
sexa. 45. Alhethod for identifying a chem cal conpound for use in zhe
manuf act ure of Ta medecsimRntartapables ofpddigati Agri RheetvhcbmdYinduséd ai n of ~

Hepatitis S vi &ugaﬂ?%@@@&@g lﬂirrmulée@ﬁmme.s, thgérxﬁlr”f@:fée primary

Antigen-'S -1,45 Singapore Strain eine to Arginine |che met hod
for identifyind the O%h n"‘?cael CarrlEd( uid corrglrlhslaes ? ; oﬁP%c’IﬁJ% 35

pol ypeptide whitef 18 wlmﬁfanf‘ ﬁﬁFB‘P SaFPHt ecaht P@eﬁlléf’e%%‘l r & ne%)‘fh
hepatitis 8ivi misyomsiack wdllypeptindedtadi arga arl canpIxx cacidrsequincenahi ch
differs fromthguanNaael deiREuence. ofamenBLofip1sibACE: AHd gRAnfy a

w1 dtype hepat i LLs gy dlisdblathak;he annaac: A alndosLldan auber 1, 45

of such pol ypeptide 1S an argini rather than a gl.ycine, wt

cheni cal conpodR@%mder conditions permitting binding between the

pol ypepci de and the chem cal conpound; (b) detecting specific binding of

t he chem cabko cappenadsdriibey podaqraphi de; nandf (lrsdetet sh npdrpxabeidier t he
chem-. cal COWDQHBQlé?i apl@lI»glmtahexgzphu@@@%@l@cmaasaﬁ@mo%@gIcf:yssalc&em cal
conpound whi ch, | S ﬁabl e o{ftreatl ngnl nfeltlggseé/ thg vll,lral Straln. 46. A
met hod for iden |?y| hem cal” npoun for ' thé nufacture of a
nedi cament cap#Bie Gf p?‘%‘i}éﬁttieﬁgoq ﬁf ‘éi:‘ﬁ"c?ﬁabﬁ‘/ de§f‘F‘a¥ rf o5 °P%ﬁé’PFt s H virus
desi gnat ed HunepotepabetasiB.Vitnm Sonflecd cAntvegdn- c8l bedpaBiaigdpore Strain
(A ycine toAr giRbde cwbesfienvwhhe mrtBodaddribgest il'icy&iirﬂgeﬂi herekedqd cal
conpound CO”pr'<§§5sur(s%)raEQPt£ré 'srag 5% pely %%g%??&&’ﬂh?&ﬁ Pacrl%a”&s maj or

surface antigen o train suc ypeptl haV| ng

t
an anino acid §8h?|‘éndc?é’e\%ﬁ¥’%‘f'? d1nf FEFEIY‘%lf}m eAS 3HisTo a6F %’é’(ﬁ’uéﬁ’ée f a

maj or surface &ARkgR at room temperature, S50 pl of 4M sulphuric acid
solution can be dispensed in each well to stop further color

30 development and for reading absorbance at 490nm.

The present invention makes possible detection of
vaccine-induced mutant hepatitis B virus, in particular those
carrying a mutation at amino acid residue 145 of the major
35 surface antigen. Such mutant hepatitis B virus have hitherto
escaped the detection using conventional antibody-based
methods, and the present invention also provides detection

systems capable of highly specific and sensitive detection at
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i 1 1 NQV 2002 - 46 of a wildtype hepatitis B virus in that the arfi hN(ACi 2802
at position nunber 145 of such polypeptide is an arginine, rather than a
glycine, with the chem cal conpound under conditions permtting binding

bet ween the pol ypeptide and the chem cal conpound; (b) detecting specific

bi ndi ng of the chem cal conmpound to the pol ypeptide; and (c) determ ning
whet her the chem cal conpound binds to the pol ypeptide so as to identify a
chem cal conmpound which is capable of preventing infection by the viral
strain. 47. A comp®skdsy On conpri sing a pol ypepti de which isp(.ﬁ/ g/oa@t maj or
surface antigen of a strain of hepatitis B virus deposited u Reeessi on
Nos. P97121504, P97121505 and P97121506 wi th the European Col |l ection of
Cell Culture on 15th Decenber 1997, sucie pol ypeptide having an amino acid
sequence which differs fromthe am no acid sequence of a mmjor surface
antigen of a Vi 82ybe Hepgat?ti®fBvidfus in that the anino acid at position
nunber 145 of such pol ypeptide is an arginine, rather than a glycine, the

anounts of such pelypest dendbal nge afifhect i18oh 0 asthralat & Rhoghhange

ant i body prodygtlon. | n.a.sublect...and 2 Aharmcenld cald ¥, accentable
carrier. 48. A conposition conprisi ﬂg a peptide, erein The pept1de has>an
ani no acid $ed§®Ate cOPri BiFhfranthbiEEraYr &iWies 2HERAbEHh Y45 of the
am no aci d sequentes-desiugrdt edtSEQ hdpabitNo. B3virthetizmmyht $isdfg sach
pepti de bei ng Lkbestigveeto st idBabate Lusenhance anti body production in a
subj ect, and a pharmaceutically acceptable carrier. 49. A nethod of
obt ai ning a caonposition which conprises a_identifyi a chem cal conpound
by the method FPEE APYS-Rend adbiggﬁf“nﬁ FREST 6P SRt HVERpHRet fBBeuti cal |y
ef fective d&rmeeptilizpd] fNgydevz@opment4 Pt Boorhylget hodref thbtarenthg a
conposi ti on Wiiaehitpss €51 aa, litenhéToginglahekestendi caospossigiehyet he
m]ge]E hog_ of cl a'i%éﬁnééﬂ%n%sgm%;ﬂ?ﬁﬁ% g@@@%dtm%éﬁ ml'excglb@ym@é% g@gil y
effective carrier. . e.o e_conposition of cl ai or r
treating a suﬁﬁeeé?}l?%ufleéfle%e\’/ﬁlt?ﬁ”égjsfrgr%gieﬁ ot SEFWiOrs? I§Z\e/i1feul§v83§i gnat ed
Humman Hepat it iPSOB ARS8 1SHPT ¢ AREIRPERESS - 145 Singapore Strain (G ycine
to Arginineg}. 52. Use of the conposition of claim49 for txeating a subject
ivnf ect gd ¥wthmtsgéxaia&c@fao@ﬁrz@hblépse&cyﬁ [4s adesd b e dedduibde drepat i ti s ;3
Irus Surface =S BEa ~ I ni ne
55, "Use of e motona PR e Jaa st ahpuscasey derndat Sl 0 by a
strain of HepafTtt ZIIngvFPH%aWeﬂ%hé‘tsE‘Bl%ﬁﬁ At V’str}Bp?/g?iﬁgessﬁFface
Anti gen-' 8' - 143°Stiapereciticai tf (@Esitnevacsipe gitdurey inepatitds eBt. 54.
Use of theconpesiés on nihicliabay Séhtfiotf rpl eyenttisngannbecteoiynaiit And strain

of Hepatitis 3a¥%€ﬁé§i Sgdes490at &d o Hundimh Hepd ot ksu B Vi £ Us 1 BWf1agee

Antigen-~S' -145 Singapore Strain (@ycine to Arginine) in a subject. 55. A

met hod of screoernllrrllg oodily fluids froma subject for a strain of hepatitis

~ virus designated Human Hepatitis 8 Virus Surface Antigen-'S -145
Si ngapor e Str dhe fx@spot nevieot feyiinirspdwin ehudicrpel sesisqlaredbtiaibai ng an
appropri at s saj@pbe 6fi tBogliJatchheli thducem ddiacsonjaeahino (iddaiseaaeni ng the
presence of a ngl ypephide whl.ghnl s, a putant, mBl o, sUclage g0l i 9epeof a
strain of hepatitis B virus) suc gol‘y gtl d2 ig%arl n% an.anino aci d sequence
whi ch di f f er s FYERT1He "&IF AP EE-6* é&@gﬁ eSO Hrgfprection ot these
vaccine-induced mutant hepatitis B virus and provides material
such as protein, polyclonal and monoclonal antibodies for

30 development of such detection system.

We have evidence showing that when expressed in a mammalian
expression system, the major surface antigen (HBsAg) of the
mutant HBV reported in our invention is detected as a 22kDa
35 protein on a Coomassie-blue stained SDS-PAGE gel, whereas the
wild type HBsAg is detected as a 25kDa protein. Since the
only glycosylation site on the HBsAg is located in close

proximity (Asparagine at position 146) to the mutation at
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i t 1 NO~ 2Q02 surface antigen of a wildtype hepat~.tis B virus in {HaNQYh202
am no acid at position nunber 145 of such pol ypeptide is an arginine,
rather than a glyoine, in the sanple of step (a) so as to screen the sanple
for the strain, 56. The nethod of claimb55, wherein the bodily fluid
conprises blood, sera, or a nucleic acid sanple of blood or sera. 57. Use
of an anti body that recogni zes a pol ypeptide which is a nutant major
surface antigen of a strain of hepatitis B virus for determ ni ng whet her
the subject has wopseg@isposition for hepatocellular carci nonm.. o (v'm/ggo% n such
determ nation conprises: (a) obtaining an appropriate nuclei ¢ acld sanple
fromthe subject; and (b) determ ning whether the nucleic acid sanple from
step (a) is a nucl ei ¢ acid encodi ng a poiypepti de which is a nutant nmajor
surface antigen of a strain of hepat~.tis v~.rus, such pol ypepti de having
an anino acid $e§heHe WA cHF dif YeRs kel ttﬁétafrﬁenér‘é%t‘tld: SBRENEEBf a
mej or surface &nvrgen tofArayinihdtarppodvepani 145sagfadtsushe glyhatylithécam no
acid at pOSI ti @robssdEm k4R gtta%tcmaaﬂbypeﬂusdaef@c@nrea@my@émat&aﬁher t han
a glycine, by %ofqtéa ti ng,ég]e sapple un?due% appropr ?&%1%0”%&:&8%& t9 bind to
0 de

t he anti bodi es SO as ext n~. né wh er € su ect has a
pr edi sposi tidn OPSFrYFéjpéPo%%q ISEF%%escarZH OR8N T aO it Ho‘&iteiif“ ¢faim57,
wherei n t he nuekeerselaciad fsanpd eby |, vhesteepefin) oL oy idesosRANAiencodéng a
pol ypepti de whipgBaist anmit ané ARjOk SH¥ARGRpaBE e geXoudf igvedtiahni of
hepatitis B vigug, a%{(‘i'&eHQé yn‘?l%ﬂt Lﬁee w'i%'%eaﬁaéﬁg ”%ﬁfé d-sgpuangce; whi ch

differs fromt rface ant] gen of

Wl dtype hepat FEFENE GRPUEon PhECe HE SaEHel SRPIY e Poes EPOSkRofber 145
of such pol ypegeveernsst &y Berp srAe¥oqd-her than a i 1 1 NOV 2002 - 49

gl yeine, and where~.n the determ ning of, step (b) conprises: (i)
contacting theoHBNée%wgim oligeayclagbi deqotacd ahil 2o s.lpﬂferreﬁegsh tions
permtting bln |@€ of tlﬂ? i N tc%rtrlg é)aJngotr‘A‘o%eGOt'de so as t? orma
conplex; (ii) isola h ex 56 formed and” ||| Hent |ngthe
MRNA i n the |sgﬂvaﬁe@&réﬁﬁﬁpe%%bn‘é%nttlé?nt r%ﬁeewhd‘é’c%frerﬁeﬁéevﬁ?e’fll*?eﬁr P?le mRNA
is, or is défiseduhngmpladNautdad ¢ sagkand fwhamtl yehewdest tdupdl Sgweper de. 59.

The method of ghaids 5feasheueisy t be Mdck ezyvach thaxabRl esisay St @PbEEY
compri ses RNA;g0Goidg 3, REIYREPLT de hiEl dedc2adiit 0L ML OL UL RCe

antigen of a s epat.i VIr pept i haVvi ng_an am no
aci d sequence \%?H]gcﬁ E%f{flfe‘%‘scrf rhdﬁ‘P?ﬁeatar‘ﬁvﬁS Jaocolpg 8%%;d’§nce%6f WaPBr surface
antigen of a wthat ypeltigratitis B Frrface janptigar (aetiadPRd devel atsposition
nunber 145 ef sachcpllypeptideui seramlatyivhieneytarat HBY depanced glnyoune, and
wherein the detgbohdiddg QhesSdLPs(B) HLAMBLESES rehbindd ARZLatdd@ithen TRNA

under suitable_conditions tp;qQbtaip,.an amno acid sequence; and (ii)
conpar ~, ng the amno acid sequé’ﬁce of step (i) wich the am no acid sequence
encoded by the isolated nucleic acid of claim9 so as to determ ne whet her
t he nucl ei ¢ acild shapecdess of $siwdereveéekfmonptipmuekehevacitdewneeh
encodes thezpokypepti dew 60igoHhe18et e Oleachabm bfem WhRigeknthhe 17

deter m ning of »3Lep (@sﬁ;%ar ac§§§d(r1|) BTRLLT viRg Ehse rw}eéef%u%ﬁeg present

in the sanple % g p ?% det ectl n presence pol ypepti de
in the resul tiAg ?T%Iﬁcﬁ‘ a”n%a el 8 § gueant bl ol $250 L1
invention. Two such oligonucleotides are located in the
genome at positions 2711 to 2729 and 2902 to 2920. Our
30 results, therefore, point to the structural differences

between the wild type and mutant HBV genomes.
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61. Use of an antibody that recognizes a pol ypeptide which is a 111 NOY 2002
2002 - 50 nutant major surface antigen of a strain of hepat~.tis B virus
for determ ning whether the subject has a predisposition for hepatocellul ar
carci noma, wherein such determ nation conprises: (a) obtaining an
appropriate sanple fromthe subject; and (b) determ ning whether the sanple
fromstep (a) is, or is derived from a nucleic acid encoding a pol ypeptide
which is a nutant major surface antigen of a strain of hepatitis B virus,
such pol ypepti dewaavidgy an am no aci d sequence wh~.ch di fferé fromthe

am no aci d sequence of a mgjor surface antigen of a wl dtypg H@?ﬁ’f’?“ﬁ s 8
vzrus in _, that the amno acid at position nunber 145 of such pol ~rpeptide
is an arginine, rather than a glycine, by4contacting the sanple under
appropriate condi.tins to bind to the anti bodies of claim36 so as to

det er m ne whet HEF SFE-%&Ubj ect has a predi sposition for hepatocel | ul ar

carci noma, 62. The nethod of claim58, 59 ox 60, wherein the

ol i gonucl eotide .or ashjbody, igitabeded wikh o deiftioabl @ TBEKEE)o®3. The
method of claim 62, uheielp,t edetselabl GoBikabdl s r adboaptiveql sot ope,

a fluorophor or an enzyne. : e nethod of c~.armb5/, wherein the sanple
conmpri ses bl dod, ti 8EUF B[FCsHh BB EEhOtF T6F° 1 denti®etng2aEheni cal
conpound for use inEbysicphefcon JL890f ia wedézanent capable of treating
hepat ocel | ul ar carci noma wherein the nethod for identifying the chem cal

conpound conprises: o) Cgnt actdngdsa, DOl YReRs i e n\WibE NS s BuLAR, ) or
surface antigen of g sfrain glf hepg.}_ll tis B yirus, w)h. pgl égg t.l de having
an anino acid sequelte-Ricridr et St om RS hd° Aci ¢ sBitithce of a
maj or surfacl antigen r i 1 i~CV 2Q02 - 51 of a wildtype hepatitis s
virus in that the appmo Cadi d <t aposi EemarindabersutdscofarsughnpoiBgagpt i de i s
an S_rg! nine., rathenuidian a- gltyleime,si\gh&hi&ah%e@herrhgaéwgmﬁ_and#éaqerl
conditions permtti n t Ve pol ypepti de and the chenica
conmpound; (b) det ECBI ng DQSEC%T%%?’\Q?%%%%& t he chem cal conpound to the
pol ypeptide; and (c) determ ning whether the chem cal conpound binds to the
pol ypepti de 80 4s t ect dehtdi-f y"¥eldrewrcatPidampoleay Wi dkrisitiapdbl'e’ of
treati ng hepat ocel | uhsdantaridnoment&6. s iyniel fodtel O imeemnd pbyhg:ianchem cal
conpound for use ingide BYES act.ugeg of a nedi canment capabl e of preventing
-' hepatocel | ul ar carcinoma, wherein the nethod fox identifying the
chem-, cal conpound conprises: (a) contacting a polypeptide which is a
mut ant maj or surf acEBnr erlHepaty sy BilfBRIIREFARI T §TARYES Langek
pol ypepti de 2havi ng &ns%ah A8 aciddssegdrence which differs fromthe am no acid
sequence of a rr~ajor surface antigen of a wildtype hepatitis B virus in
that the amino aci dogt, pesiti Qi nibers 43, of AUGH-ROloPepLiAe.is an
argi nine, rather than lycine, wth the chem cal c¢onpound under
condi tions permtti ﬁbr%c%dgﬁtdgﬁ&%%ﬁ?ttshén ﬁé‘llg]f)’éeﬁti 8%&;%% ‘CRRStHERi cal
Con‘pound; 1524-1525.

25

7. Harrison, T.J., "Genetic variation in hepatitis B virus",
Eur. J. Gastroenter. & Hepateol. (1996) 8: 306-311.

8. Qon, C-J., et al., "Molecular epidemiclogy of hepatitis

30 B virus vaccine variants in Singapore" Vaccine (1995) 13:
695-702.

9. Carman, W., et al., "Viral genetic variation: hepatitis

B wvirus as a-clinical example" Lancet (1993) 341:
35 349-353.

10. Harrison, T.J., "Variants of hepatitis B virus" Vox Sang
(1992) 63: 161-167.
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(b) detecting specific binding of the chem cal conpound to the pol yipém{}!,blemgz
and (c) determ ning whether the chem cal conpound binds to the pol ypeptide
so as to identify a chem cal conmpound which is capable of preventing

hepat ocel | u~, ar carci noma. 67. A nethod of obtaining a conmposition which
conprises a identifying a chem cal conpound by the nmethod of claim®65 and
adm xi ng the conpound ~rith a pharmaceutically effective carrier. 11
~O~l 2002 - 52 68. A nethod of obtaining a conposition which conprises a

i deAtifying a cheobggbssconpound by the nethod of claim66 apgl?&{;%msng t he
conpound with a pharnmaceutically effective carrier. 69. Use 0

conposition of claim47 or 48 as a nedi canent for treating hepatocell ul ar
carcinoma. 70. Use of the conposition Of35C| aim67 as a nedi canent for
treatir_g hepatocel|ular carcinoma, 71 cg Eﬁpe co osition of claimA47
or 48 as a nedllﬁanéﬁtrrf'ﬁ?nprgv%nt?ﬁgaﬁepat 6% T4 ﬁ?tc SPRTHOINE. 2.3 Use of

t he conposition of wcainetihdyced ermdipcamerintl ©f hepatehtd Bgvhredt odel | ul ar
carcinoma. 73. A hepabkiblis v30e)nes: canprisi.ng a nutant formof the surface
antigen of hepatitis B virus deposited under Accession Nos. P97121504
P97121505 and P97121506 W|th t he E]gr opean Col . egt o% of Cel | tuge on

15" h December 1997, C3F0eR phiyp&pt Ftie havrhg an anf#o © Eiaaes%%fﬁgﬁc% whi ch
differs fromthe ariesstiatis Bséfq%ﬁtéé@ﬁ-ihé‘-ﬁ?ﬁj o?3&urRacelant i gen of
hepatitis B in that the amno acid at position nunber 145 of such

pol ypeptide is an arginine rather than a glycine. 74. The vaccine of claim
73, further conprising an adjuvant. .Ah. A AyL.Ar.Ar.Alr.Ar.AF

A CLCA LA CAAY AU ALALA@ AT, A AN r.Ar. Alr.Ar.AALA.AA L AL AALA
CA&[.A@ . A A A AT.A AS Al AAAVAAI%A{ A2 . A Ay..ASy. A[9+g"#/ 0;

<] Azupkfa\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] cal ca] ca] ca] ca] ca]
calca]jcalUcalcalca Uc”aljcaljc"a]lca]c:ajcalx z 02LMst D E

(¥

(1
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| wmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]'cL]N,Qy] CZQUZ
Jcalc

aJcaJc:alU ca]ca]ca]ca]calca]ca!l fA bs~]{|2}xsnid_ZU] ca] ca]ca]ca]ca]ca]ca]c
aJcaJca]lcalcalcalc"alc"alc

a] cal] ca] ca] ca] ca] ca] ca]c"a] ca] caUl.-cagcaV] ca] ca] ca] ca] ca! 2{| @efyzl }xsnid_Z

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca! 56%sV<w4 5

zupkf a\ V\]] ca] cal ca! ca| g:% cal ca]ca]c"al c"a] caU] ca] ca] ca] ca] ca]ca]ca] ca]ca]c

a] ca] c ‘ca] ca] ca] cal caI

LRSS 2! S'ES' hih }é&' 'Stlra s ?&% §§$}5’<SO!L ugl] L LalLp] salerl cal
ca] ca] cd] ca] ca] ca calcal ca ca c ca cal ca ca] ca) ca] ca] ca] ca] ca]
ca] cal #$T$U$@%¥él% % oBoNEA n~'s'- 145 Singapore Strain

*ATBY X QR R ETYE "i{é’qltfoa\ﬂ 5?1@119&3?] %&H Cab @kﬁ@é&a]lﬁfﬂé&a] cateakeahcabea] ca]
caj ca] ca] caj ca]] cal ca] ca c"al] c"a]ca caica] ca c cal +* +3+4+2+@L+g+] +
y++++, | 2-3-P21121504, 73‘4—1’ 5 P{’Gq% 21?]5]0 ca] ca] (,l %n }cg] AcH S cal cal ca

cajcalJcalc ca] ca] ca] cal cay] ca caj c"a] cal calca cajcalcal///\0
%)01]1' 1] 1F]:LGl aqgﬂqr]zzlo]zf 2 ?H&é’ §§L’§P]§@3\}§S\g%§’éﬁ ]} a;a] c!a] c!a] calcalc
a)J ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c"a] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] cal wBawdy4444N566[ 7\ 77788888889991949: :Y::

;| wrmhet Y] ] théh]sF@]d}.QQ@ad&@J]é?d catcdl eatealsal §' abwylegeheal calical Gal cal cal

cal o Caerl 68168 SR LSl A BaeS be s shrein pf Bepetafis B virus,
al cay cal ca]swhc@]Dd&beal:dd]ech]wahga]ana@maﬂmae}cﬂi ot gafead o e a2 os ol

cal caJca ca :
FFLFZLFF!&G XSI’]I i é Fca ca ca] ca ca] ca] ca'] ca a"] eal] coaﬁ caa] cal
ca] ca] ca] caréA}iéa}Dea]leaﬁ %a‘]b‘%iv}ﬁ:a?]rb &] EBF caréad GorHHVHNHEPRHHH KKLL
LLL MMMMVMOg QsicelrP 12{5vq>lfgt£u\AH ¢Rideripeakiealieakenkealieakeal-ealiea] aalaalLal ca
] ca] ca] ca] caéca]'_ca] ca] cal] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca! " P&P1PLPOPPPPPPQQQ
QQ?RRRSSSSSg 1T ?5UUU| wr mhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca] cal ca] ca)] ca]calca]calc
a)J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c"al] c aI UUU’)V@/\/V\NqWV\]/
VINKZX[ XaX| XrKEXKE SIY Y ibdelid 14 Vet 190108 haainca] cahead e gl cal ¢

a]calc"aU) c"a]calcalca a cal.c ca cal ca $

o)y ake 8l sl selsaledl gl sebsabestas o %i]reg]a%a%és 2] s %%aa 0 ca
] ca] ca] ca] cakdéd] eativehce] da?ca]m’a?daqiﬂ(a] ch]Zza]Nma] cla] ca] ca] ca] ca] ca] ca] ca! aa
aabbbbhci cccddddddddf of : f ?2f OF Pf f f f Ag 5thm}xsn| d _Z]]]]ca]calca]ca]ca]ca]c

el ol elealzalenicalenles el el o el ol Sl sl el
] ca] ca] ca] cieanl] ca) pepdaficakc&BlaF64a) ca] ca] ca] ca] ca] ca]cal c
a] cal] ca] ca] ca] ca] ca] ca] cal ca!l I | Onllnmmmnxnynnooo6p7ppp

+ r'rogi r wrrrhc" ca ca a ca calcal ca
?ga?cgfga?ﬂ%a}%‘%& l é‘}‘%ﬁ‘a]’]éa‘]%]caa’]"!:&]'l:ﬁﬁeafcg] E}% ’r‘f ]rarqjldr r]r
sl ssssstt % &h<DNALt}ttt
uuuvvv}ixsnid_Z]]]]]ca] ca] ca]ca] ca]ca]ca]cal ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caljcalv
W WO R - X Px ER® x /50 fzi*FPd| OFWJZHH} |2} /) ¥hpErADVERe apead 5F i) ca]
ca] ca] ca] caj gakgal cal] ca] c"al] c"a]cal ca] cal] cal]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
aJjcalcalcal}}}}~~~~~~ ab
% 8SV| w mhc”Y] ]] ca] ca] ca] ca] ca] ca] c"a] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal ca] ga] ca]rha] ta:]:bal]@di]maﬂ@a.]cca]:ad] of]c MY 5,- wNerein the nucleic acid
\ I no+Fl W} x$ NAh] ] ca] c"a] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca?caljjca] ca] ca] ca] ca] ca] ca] ca] ca] ca! rued5Xy
' 45KLXY} xsni ¢ X] ] U] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
a] ca] cg] ca] eRkCasSPACAd qalclalicahedalicaf cal St B MBstkbihoBhasnidleid Wdoh] ca]
ca] ca] ca] calca cagca]; % a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca}"?‘,a g™ g
JKb| wr mhc”Y] ] U] ca] ca] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

c'a ca ca o o £ % cajc
a] c!a]c ca} %ﬁ}e e%gf]g %c %%} c(‘g]%‘g&cgj}fgg]l ﬁc 4] ca Q% g]’lgb%%q%%%fa ca}c
a] ca] ca] cal ca]cal)* @\

]~ wwmhc”Y]]]]ca] ca]ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca)lcalcalcalc
aJca] c. a] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca!

I'rse<] ~hi 34| wnhc”Y]]]] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]c
"a] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Tor

"j k/'1l wmhc”Y]]]]ca] ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca)lcalcalcalc
aJ ca] ca] ca]ca] ca]ca]ca] ca]ca]c
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1

10Z$<109%& ()-s=109Z& ()-, 109@Z& ()-10%& ()-, F: 1002& ()-, 4100z& ()l HNGK4002
10! A S109%& ()-!cS10%& ()-9 " 10%& ()- f10%& ()-&Y10%& ()- &l0%& ()- 10Z9
Uz X64/

10! 1 K S#109%=& ()-! P S#10983& ()-! K S#10983& ()- ! S#10%z& ()-!  S#10983& ()

- S#10%& ()-]A ]~ _bs{\: 10!!!Lg10%MNE ()-Lgl0%: ()- 10z 10z

10291 =10% & ()-! K 4F10988&' () - 4! 4F10%=& ()-4s~uj @10!!1°,10% & ()- 10 10
10L=-109% ()-!cyl0%& ()-s, " 0%&'() 109 ()-]a% _@

ﬁg!2;1?§&100§%ﬁh% ()3 g%é%%é %%ggggﬁ(éuégé %lgﬁf} t%g@%ame as amino

& ()-18 lYl@%ﬁ&' qsmueﬂo%ﬁﬁ&'t(n)mugﬂa HOYMhE (he | FRLOINRELE) sdfieB&E0% h
~h& () -1 aVK@dQigndeh &80h 1.p, No. 3.

10. An isolated nucleic acid which encodes a peptide, wherein the
peptide is encoded by a nucleic acid molecule comprising
nucleotides 527 through 595 of SEQ. I.D. No., 1.

11. An isolated nucleic acid which encodes a peptide, wherein the
peptide has an amino acid sequence comprising amino acid
residues 298 through 320 of the amino acid sequence designated
SEQ. I.D. No. 3.

12, A vector comprising an isolated nucleic acid encoding a
polypeptide which is a mutant major surface antigen of a
strain of hepatitis B virus, such polypeptide having an amino
acid sequence which differs from the amino acid sequence of a
majoxr surface antigen of a wildtype hepatitis B virus in that
the amino acid at position number 145 of such polypeptide is
an arginine rather than a glycine and operatively linked to a
promoter of RNA transcription.

13. A vector comprising an isolated nucleic acid encoding a
peptide, wherein the peptide is encoded by a nucleic acid
molecule comprising nucleotides 527 through 595 of SEQ. I.D.
No. 1.

14. The vector of claim 12 or 13, wherein the vector comprises
viral DNA.

15. A host vector system for the production of a polypeptide which
comprises the vector of c¢laim 12 in a suitable host.

16. A host vector system for the production of a peptide which
comprises the vector of claim 13 in a suitable host.



10 h=10% h& ()-710% h& ()- 610% h& ()-2y10% h& ()- !, F10% h h& () - HBW%)ZUM
10! lc,L10% | & ()-: MLO%| & () -, 10%| & ()-"10%| & ()-|

10%4| & ()-' 10%} & ()-% V<A?VK@ 10! " S10%4&' ()-! S10% | & () - @ 10%40& ()-1! @
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produced.

18. A method o¢f producing a peptide which comprises growing the host
vector system of claim 16 under suitable conditions permitting
production of the polypeptide and recovering the polypeptide so

produced.

19. A method of obtaining a polypeptide in purified form which
comprises:
(a) introducing the vector of claim 12 into a suitable host cell;
{b) culturing the resulting host cell so as to produce the
polypeptide;
{c) recovering the polypeptide produced in step (b); and
(d) purifying the polypeptide so recovered.

20. A method of obtaining a polypeptide in purified form which

comprises:

(a) introducing the vector of claim 13 into a suitable host cell;

(b) culturing the resulting host c¢ell so as to produce the
polypeptide;

{c) recovering the polypeptide produced in step (b); and
(d) purifying the polypeptide so recovered,

21. A purified polypeptide which is a mutant major surface antigen of a
strain of Thepatitis B virus deposited under Accession Nos.
P97121504, P97121505 and P97121506 with the European Collection of
Cell Culture on 15 December 1997, such polypeptide having an amino
acid sequence which differs from the amino acid sequence of a major
surface antigen of a wildtype hepatitis B wvirus in that the amino
acid at position number 145 of such polypeptide 1is an arginine

rather than a glycine.
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24, A purified peptide obtained from a method which comprises:

(a) introducing a vector comprising an 1isolated nuclei acid
encoding a peptide which comprises at least a portion of a
mutant major surface antigen of a strain of hepatitis B virus
deposited under Accession Nos. P97121504, P97121505 and
P97121506 with the European Collection of Cell Culture on 15
December 1997 wherein the peptide is encoded by a nucleic acid
molecule comprising nucleotides 527 through 595 of SEQ. I.D.
No. 1 into a suitable host cell;

(b) culturing the resulting host cell so as to produce the
polypeptide;

{c) recovering the polypeptide produced in step (b); and
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F+F10%k$&'(k?om %E@O%ﬁlﬁb 688Y. kéqﬁgﬁéélgf a major surface antigen of a
wildtype hepatitis B virus in that the amince acid at pesition
number 145 of such polypeptide is an arginine rather than a
glycine, without hybridizing to any sequence of nucleotides
within a nucleic acid which encodes the major surface antigen
of a wildtype hepatitis B virus.

26. The oligonucleotide of claim 25 comprising nucleotides 527
through 595 of SEQ. I.D. No. 1.

27. A method of obtaining antibodies to a polypeptide which is a
mutant major surface antigen of a strxain of hepatitis B virus,
such polypeptide having an amino acid sequence which differs
from the amino acid sequence of a major surface antigen of a
wildtype hepatitis B virus in that the amino acid at position
number 145 of such polypeptide is an arginine, rather than a
glycine, and not to the major surface antigen of a wildtype
hepatitis B virus, comprising:

(a) obtaining the polypeptide in a purified form;

(b) immunizing an organism capable of producing antibodies
against the purified polypeptide;

(c) collecting the produced antibodies;

(d) combining the produced antibodies and the purified
polypeptide under conditions to form a complex; and

(e) determining which produced antibodies form a complex with
the purified polypeptide so as to obtain antibodies to
the polypeptide.
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rabbit or a mouse.

31. A method of obtaining antibodies to a peptide, wherein the
peptide has an amino acid sequence comprising amino acid
residues 298 through 320 of the amino acid sequence designated
SEQ. I.D., No. 3, comprising:

(a) obtaining the peptide in a purified form;

(b) immunizing an organism capable of producing antibodies
against the purified peptide;

(c) collecting the produced antibedies;

(d) combining the produced antibodies and the purified
peptide under conditions to form a complex; and

(e) determining which produced antibodies form a complex with
the purified peptide so as to obtain antibodies to the
peptide.

32. The method of c¢laim 31, wherein the ordganism comprises a
rabbit or a mouse.

33. The antibodies obtained in claim 27 or 31.
34. Monoclonal antibodies of the antibodies of claim 33.

35, Antibodies capable of detecting a polypeptide which ig a
mutant major surface antigen of a strain of hepatitis B virus,
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strain of Hepatitis B virus designated Human Hepatitis B Virus

Surface Antigen-'sS'-145 Singapore Strain (Glycine to

Arginine), wherein such determination comprises

(a) obtaining an appropriate nucleic acid sample from the
subject; and

(b) determining whether the nucleic acid sample from step (a)
is, or is derived from, a nucleic acid enceding a
polypeptide which is a mutant major surface antigen of a
strain of hepatitis B virus, such polypeptide having an
amino acid sequence which differs from the amino acid
sequence of a major surface antigen of a wildtype
hepatitis B wvirus in that the amino acid at position
number 145 of such polypeptide is an arginine, rather
than a glycine,

38. The uge of claim 37, wherein the nucleic acid sample in step
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ind acid seguenlice which differs from the amino acid sequence
of a major surface antigen of a wildtype hepatitis B virus in
that the amino acid at position number 145 of such polypeptide
ige an arginine, rather than a glycine, and wherein the
determining of step (b) comprises:
(1) contacting the mRNA with the oligonuclectide of
claim 25 under conditions permitting binding of the
mRNA to the oligonucleotide so as to form a

complex;
(ii) isolating the complex so formed; and
(iid) identifying the mRNA in the isolated complex so as

to thereby determine whether the mRNA ig, or is
derived from, a nucleic acid which encodes the
polypeptide.

39. The use of claim 37, wherein the nucleic acid sample in step
(a) comprises mRNA corresponding to the transcript of DNA
encoding a polypeptide which is a mutant major surface antigen
of a strain of hepatitis B virus, such polypeptide having an
amino acid sequence which differs from the amino acid sequence
of a major surface antigen of a wildtype hepatitis B virus in
that the amino acid at position number 145 of such polypeptide
is an arginine, rather than a glycine, and wherein the
determining of step (b) comprises:

(i) translating the mRNA under suitable conditions to
obtain an amino acid sequence; and

(id) comparing the amino acid sequence of step (i) with
the amino acid sequence encoded by the isolated
nucleic acid of claim 9 so as -to determine whether
the nucleic acid sample is, or is derived from, a
nucleic acid which encodes tHe polypeptide,
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Q&3 40. The use of claim 37, wherein the determining of step (b)

comprises:

(1) amplifying the nucleic acid present in the sample

of step (a); and
(1i) detecting the presence of polypeptide in the

resulting amplified nucleic acid.

41, Use of antibodies capable of detecting a polypeptide which is
a mutant major surface antigen of a strain of Hepantitis B
virus designated Human Hepatitis B Virus Surface Antigen-'S'-
145 Singapore Strain (Glycine to Arginine) for determining
whether a subject is infected with a strain of Hepatitis B
virus designated Human Hepatitis B Virus Surface Antigen-'S'-
145 Singapore Strain (Glycine to Arginine), wherein such
determination comprises:

(a) obtaining an appropriate sample from the subject; and

(b) determining whether the sample from step (a) im, or is
derived from, a nucleic acid encoding a polypeptide which
is a mutant major surface antigen of a strain of
hepatitis B virus, such polypeptide having an amino acid
sequence which differs from the amino acid sequence of a
major surface antigen of a wildtype hepatitis B virus in
that the amino acild at position number 145 of such
polypeptide is an arginine, rather than a glycine, by
contacting the sample under appropriate conditions to
bind to the antibodies of claim 35 or 36 so as to
determine whether a subject is infected.

42, The use of claim 37, 38 or 41, wherein the isolated nucleic
acid, oligonucleotide, or antibody is labeled with a
detectable marker.

43. The use the claim 42, wherein the datectable marker is =a
radiocactive isctope, a fluorophor, or an enzyme.
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45. A method for identifying a chemical compound for use in the
manufacture of a medicament capable of treating infection by
a strain of Hepatitis B wvirus designated Human Hepatitis B
Virus Surface Antigen-'3'-145 Singapore Strain (Glycine to
Arginine), wherein the method for identifying the chemical
compound comprises:

(a) contacting a polypeptide which is a mutant major surface
antigen of a strain of hepatitis B wvirus, such
polypeptide having an amino acid sequence which differs
from the amino acid sequence of a major surface antigen
of a wildtype hepatitis B virus in that the amino acid at
position number 145 of such polypeptide is an arginine,
rather than a glycine, with the chemical compound under
conditions permitting binding between the polypeptide and
the chemical compound;

(k) detecting specific binding of the chemical compound to
the polypeptide; and

(c) determining whether the chemical cowmpound binds to the
polypeptide so as to identify a chemical compound which
is capable of treating infection by the wviral strain.

46, A method for identifying a chemical compound for use in the
manufacture of a medicament capable of preventing infection by

a strain of Hepatitis B virug designated Human Hepatitis B

Virus Surface Antigen-'S'-145 Singapore Strain (Glycine to

Arginine), wherein the method for identifying the chemical

compound comprises:

(a) contacting a polypeptide which is a mutant major surface
antigen of a strain of hepatitis B wvirus, such
polypeptide having an amine acid sequence which differs
from the amino acid sequence of a major surface antigen
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47.

48.

49.

of a wildtype hepatitis B wvirus in that the amino acid at position
number 145 of such polypeptide 1s an arginine, rather than a
glycine, with the chemical compound under conditions permitting
binding between the polypeptide and the chemical compound;

detecting specific binding of the chemical compound to the
polypeptide; and

determining whether the chemical compound binds to the polypeptide
so as to ddentify a chemical compound which is capable of

preventing infection by the viral strain.

A composition comprising a polypeptide which is a mutant major

surface antigen of a gtrain of hepatitis B virus aeposited under
Accesgsion Nog. P97121504, P97121505 and P97121506 with the European
Collection of Cell Culture on 15 December 1997, such polypeptide
having an amino acid sequence which differs from the amino acid
sequence of a major surface antigen of a wildtype hepatitis B wvirus
in that the amino acid at position number 145 of such polypeptide
is an arginine, rather than a glycine, the amounts of such
polypeptide being effective to stimulate or enhance antibody

production in a subject, and a pharmaceutically acceptable carrier.

A composition comprising a peptide, wherein the peptide has an
amino acid sequence comprising amino acid residues 298 through 320
of the amino acid sequence designated SEQ. I.D. No. 3., the amcunts
of such peptide being effective to stimulate or enhance antibody

production in a subject, and a pharmaceutically acceptable carrier.

A method of obtaining a composgition which comprises a identifying a
chemical compound by the method of c¢laim 45 and admixing the

compound with a pharmaceutically effective garrier.
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50, A method of obtaining a composition which comprises a
identifying a chemical compound by the method of claim 46 and

admixing the compound with a pharmaceutically effective
carrier.

51. Use of the composition of claim 47 or 48 for treating a
subject infected with a strain of Hepatitis B virus designated
Human Hepatitis B Virus Surface Antigen-'S'-145 Singapore
Strain (Glycine to Arginine).

52. Use of the composition of claim 49 for treating a subject
infected with a strain of hepatitis B virus designated Human
Hepatitis B Virus Burface Antigen-'S'-145 Singapore Strain
(Glycine to Arginine).

S3. Use of the composition of claim 47 or 48 for preventing
infection by a strain of Hepatitis B virus designated Human
Hepatitis B Virus Surface Antigen-'S'-145 Singapore Strain
(Glycine to Arginine) in a subject.

54. Use of the composition of claim 50 for preventing infection
with a strain of Hepatitis B virus designated Human Hepatitis
B Virus Surface Antigen-'S'-14%5 Singapore Strain (Glycine to
Arginine) in a subject.

55. A method of screening bodily fluids from a gubject for a
strain of hepatitis B virus designated Human Hepatitis B Virus
Surface Antigen-'S'=-145 Singapore Strain (Glycine to Arginine)
which comprises: :

(a) obtaining an appropriate sample of bodily fluid from the
subject;

(b) determining the presence of a polypeptide which is &
mutant major surface antigen of a strain of hepatitis B
virus, such polypeptide having an amino acid sequence
which differs from the amino acid sequence of a major
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surface antigen of a wildtype hepatitis B virus in that
the amino acid at position number 145 of such polypeptide
is an arginine, rather than a glycine, in the sample of
step (a) so as to screen the sample for the strain,

56. The method of claim 55, wherein the bodily fluid comprises
blood, sera, or a nucleic acid sample of blood or sera.

57. Use of an antibody that recognizes a polypeptide which is a
mutant major surface antigen of a strain of hepatitis B virus
for determining whethexr the subject has a predisposition for
hepatocellular carcinoma, wherein such determination
comprises:

(a) obtaining an appropriate nucleic acid sample from the
subject; and

(b) determining whether the nucleic acid sample from atep
(a) is a nucleic acid encoding a
polypeptide which is a mutant major surface antigen of a
strain of hepatitis B virus, such polypeptide having an
amino acid sequence which differs from the amine acid
sequence of a major surface antigen of a wildtype
hepatitis B virus in that the amino acid at position
number 145 of such polypeptide 1s an arginine, rather
than a glycine, by contacting the sample under
appropriate conditions to bind to the antibodies of claim
35 so as to determine whether the subject has a
predisposition for hepatocellular carcinoma.

58, The method of claim 57, wherein the nucleic acid sample in
step (a) comprises mRNA encoding a polypeptide which is a
mutant major surface antigen of a strain of hepatitis B virus,
such polypeptide having an amino acid sequence which differs
from the amino acid sequence of a major surface antigen of a
wildtype hepatitis B virus in that the amino acid at position
number 145 of such polypeptide is an arginine, rather than a
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glycine, and wherein the determining of. step (b) comprises:

(i) contacting the mMRNA with the oligonucleotide of

claim 25 under conditions permitting binding of the

mMRNA to the oligonuclecotide so as to form a

complex;
(ii) isolating the complex so formed; and
(1ii) identifying the mRNA in the igolated complex so as

to thereby determine whether the mRNA is, or is
derived from, a nucleic acid which encodes the
polypeptide,

52. The method of c¢laim 57, wherein the nucleic acid sample in
step {(a) comprises mRNA encoding a polypeptide which is a
mutant major surface antigen of a strain of hepatitis B virus,
such polypeptide having an amino acid sequence which differs
from the amino acid sequence of a major surface antigen of a
wildtype hepatitis B virus in that the amino acid at position
number 145 of such polypeptide is an arginine, rather than a
glycine, and wherein the determining of step (b) comprises:
(1) translacing the mRNA under suitable conditions to
obtain an amino acid sequence; and

(ii) comparing the amino acid sequence of step (i) wich
the amino acid sequence encoded by the isolated
‘nucleic acid of claim 9 so as to determine whether
the nucleic acid sample is, or is derived from, a
nucleic acid which encodes the polypeptide.

60, The methed of claim 57, wherein the determining of step (b)

comprises:

(1) amplifying the nucleic acid present in the sample
of step (a); and

(ii) detecting the presence of polypeptide in the

resulting amplified nucleic acid.

61. Use of an antibody that recognizes a polypeptide which is a
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derived from, a nucleic acid encoding a polypeptide which
is a mutant major suxface antigen of a strain of
hepatitis B virus, such polypeptide having an amino acid
sequence which differs from the amino acid sequence of a
major surface antigen of a wildtype hepatitis B virus in
that the amino acid at position number 145 of such
polypeptide is an arginine, rather than a glycine, by
contacting the sample under appropriate conditions to
bind to the antibodies of claim 36 so as to determine
whether the subject  has a predisposition for
hepatocellular carcinoma.

62. The method of claim 58, 59 or 60, wherein the oligonucleotide
or antibody is labeled with a detectable marker.

63. The method of claim 62, wherein the detectable marker is a
radiocactive isotope, a fluorophor or an enzyme.

64. The method of claim 57, wherein the sample comprises blood,

tissue or sera.

65. A method for identifying a chemical compound for use in the
manufacture of a medicament capable of treating hepatocellular
carcinoma wherein the method for identifying the chemical
compound comprises:

(a) contacting a polypeptide which is a mutant major surface
antigen of a strain of hepatitis B virus, such
polypeptide having an amino acid sequence which differs
from the amino acid sequence of a major surface antigen
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of a wildtype hepatitis B virus in that the amino acid at
pogition number 145 of such polypeptide is an arginine;
rather than a glycine, with the chemical compound under
conditions permitting binding between the polypeptide and
the chemical compound;

(b) detecting specific binding of the chemical compound to
the polypeptide; and

(c) determining whether the chemical compound binds to the
polypeptide so as to identify a chemical compound which
is capable of treating hepatocellular carc¢inoma,

66. A method for identifying a chemical compound for use in the
manufacture of a medicament capable of preventing
hepatocellular carcinoma, wherein the method for identifying
the chemical compound comprises:

(a) contacting a polypeptide which is a mutant major surface
antigen of a strain of hepatitis B virus, such
pelypeptide having an amino acid sequence which differs
from the amino acid sequence of a major surface antigen
of a wildtype hepatitis B virus in that the amino acid at
position number 145 of such polypeptide is an arginine,
rather than a glycine, with the chemical compound under
conditions permitting binding between the polypeptide and
the chemical compound;

(b) detecting specific binding of the chemical compound to
the polypeptide; and

(¢) determining whether the chemical compound binds to the
polypeptide so as to identify a chemical compound which
is capable of preventing hepatocellular carcinoma.

67. A method of obtaining a composition which comprises a
identifying a chemical compound by the method of claim 65 and
admixing the compound with a pharmaceutically effective
carrier.
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A method of obtaining a composition which comprises a identifying a
chemical compound by the method of claim 66 and admixing the

compound with a pharmaceutically effective carrier.

Use of the composition of claim 47 or 48 as a medicament for

treating hepatocellular carcinoma.

Use of the composition of claim 67 as a wmedicament £for treating

hepatocellular carcinoma.

Use of the composition of claim 47 or 48 as a medicament for

preventing hepatocellular carcinoma.

Use of the composition of claim 67 as a medicament for preventing

hepatocellular carcinoma.

A hepatitis vaccine, comprising a mutant form of the surface
antigen of hepatitis B virus deposited under Accession Nos.
P97121504, P97121505 and P97121506 with the European Collection of
Cell Culture on 15" December 1997,. such polypeptide having an amino
acid sequence which differs from the amino acid sequence of the
major surface antigen of hepatitis B in that the amino acid at
position number 145 of such polypeptide is an arginine rather than

a glycine.

The vaccine of claim 73, further comprising an adjuvant.



