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THEREOF 1 2 ~' ~t~ 202 PCT/ S&8100046 is application, various
"references axe referred 5 to within pH w IE)scIosures of
o]

publications in their entireties axe rated by ref eiwmﬂ@mmwmm,
this application to nore fully describe tH&'%tate of the art to

i nvention pertains. fO BACKGROUND OF THE | NVENTI ON The present i nveri@ow:t
concerns the human hepatitis B virus genone, isolated from hepatocellular
carcinoma (HC®po9eemmd With a nutation at am no acid resi ddgséBdodsdet hi oni ne
to Threonine) 15 within the major surfage ant| gen, its nucleotide sequence,
t he deduced am no acid sequen&qmq,f pgoteins, antigen,

anti body, detection systems deve ive vaccines, and
antiviral agents. 20 HCC i s “6R&Let ™R HE-AY: o traman | i ver cancers,
particularly in Asia where 70% of the worl dwi de new cases are found every
year. |t usual ryréidhses dHisChppiiaitGoh] WakSodsS rafepdfdsCats Az rekr&dir oni c

| Tver di seage. . INA gLhLalk, ABOLL eShald e 0 JICG.0A HaRl fedliBn gnﬁpemf'c
with signs and 25 sy toms ong)s/rafp_‘gg%gln er s eso

cancer. one of "PHeF r?é‘]téire'éja‘?fs Yor OF??/%arteﬁl gakes® §°ﬁeb’é’f?t| s B
viral infectiohbifFiapetichsicoyer atbrienfdbbs dagcaideutbn aFatgsot Hae st
transm tted patenigrcal byis chrenttohepateiss. B viral 30 infection has been
nost comonly inplicated in serol ogi cal undefined pat hogenesis of HCC.
Despite thqofagkcé&%hujge&at,ﬂﬁ §N§Tﬁ/41ro§s does not display features of a
conpl ete viral oncogene, "1t’s venent in the devel opnment of HCC can be
attributed to various aspects of its interaction with host 35 hepatocyte
cells. These i Bg¢ ugeestehe promitscunousndgrayss che pturemahepetindist P gfirthe

smal | est viral gprdiegi NsohteWreh pRABEES 1R RXPI LSS Qicd)evaha ef cany

cellular targe I 9, A1 95 QRGOPEN 8% n thel o
i ntegrated vyi r%11l"gl(-\tr;—m§Dlll o éﬁqﬁ% acpmﬁ}g QRECORN flecr ng_;g} Mf%%ﬂ?l n HCC

ronpsomes i s regu

pationts.  Ther 8 FEmF S0 T PHANEE O PO AP et T Ve  SURSTEUFE TSR CRELE 26)
1 Z ~~E~~' | ~sZeduasd 99Yig6048 IPCHESERY00046t e r HPw | PR IdFe Ri%\*ielléf)rrent of
HCC by the maj entsaerf,z0e idnty gaatedtics qysakes N dhaslpaevediast fiekeiv@i n
detection nmarkeggcdQfesCanhd &S 10k rERRELELS B virus. The nost antigenic
epitope is a highly conserved region spanning 23 anino acid residues and 5
| ocated from am no acid p05|t|on 124 to 147 of the mmjor surface antigen.
This smal | *fegfoh desi ghat f ashehd™Groufo¥pBi PF‘Ea’HelléP’ﬁf ndif*®%% i s f ound
in all subtypepanpirulesslatiesAsia wapati10¥soB therarigehderesy ¢asesafré¢ geni c
properties seefibaite elvery tyeapl @S asualaybh £ided0pn StikBbt € L ivorsvaisca the 10
vacci ne- Inducegowcra%kbzl NGe anémtzﬁq)é bh nds. Qarsegggdermcé ogslqahcgl@ta

i ndi cate that the ace antigen h ound |n nost
HCC pat i ent s eStathI,Qs or%g}éér?(]\;/ ta‘llééﬁn?sn&re at fef:hg%c swel\ggr AT af %nt s of
symptoms only appearing in the later stages of the cancer.

One of the major causes of chronic liver diseases is hepatitis
B viral infection. First discovered in 1963 as a human virus
that is transmitted parenterally, chronic hepatitis B viral
30 infection has been most commonly implicated in serological
undefined pathogenesis of HCC. Despite the fact that
hepatitis B wvirus does not display features of a complete
viral oncogene, its invclvement in the development of HCC can
be attributed to various aspects of its interaction with host
35 hepatocyte cells. These include the promiscuous
transcriptional activity of the smallest viral protein, X,
which enhances the expression level of many cellular target
genes including proto-oncogenes. On the other hand,
integrated viral DNA in the host chromosomes is regularly

40 found in HCC patients. There is also evidence for an active
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15 the major surface antigen from HCC patients may be involved in the
pat hogenesi s of HCC. Direct sequencing analysis indicated that 24 out of 63
HCC patients (around 38% carry various nutations in the "a" epitope of the
maj or surface antigen. When both the wild type and variant cases are
conbi ned, the 20 proportion of the variant virus carrying a nutation at
am no acid residue 133, located in the first |loop of the "a" epitope of the
maj or surface antigen (Methionine to Threonine), is as high as 12. 7% in 63
HCC patients fy®sekdag Sout heast Asia region, and present pdysaoddeal HCC
cases. However, the sane 25 nutation is found in only 2% of hepatitis B
virus carriers in a random popul ation (nore than 100 cases). The
significance of this variant at amino acfd residue 133 is further

strengt hened @éoié‘%n‘c agk éél%tlob@ tprgp@éct 'b9”t1‘?<i m‘éggkaﬁhf‘ébé %t%eﬁm no acid

resi due 145 }Y‘CI ne to Argini he né-1 nduced

et t vac
mut ant and Iocg 53 PRPYHE 860G YT %ehé“a‘l& dEpEE o "}aégfﬁirnéoﬁonstant
at e%in hepat F@F’SlEBS\/PﬁJSEP@aFH%lBsViWSt heTheand®mapspareitd opltsmephe.
Al t hough this waticgant bepairved Sredivhradangtfiqian, acatd ¥eid) ras Bduaritati on at

am no aci d §eshdug: k33 {INethi; 9B 9@14 cEireani ﬁz@)t&flmeofrmah@r maybface
antlgenlnFCCQtlent§ mayq, |fferentl¥1 tt&o i.nduced
? i h e51 te

the” grou
foll ow ng vaccination At o aci A" resi que 145 of

the mayor surf&B8CEiics t‘r%rmnEn*sﬁ‘tau&i‘aum pgall %lbr—ygeaaadp}%gtm
99/ 66048 PCT/ SEBS11604614 HBuNERARYNORedHE TEAAENELEN: T hiropenvient iseampr ovi des

an isol ated stgakncef idepatbbbsed ddu_lbtllg desh gpetest rdmaroHepatht k8eB Virus
Surface A“tbgeﬂarcﬁe-iidll&?éd g}%[&t%{l d&‘ﬂ %’,SHBAC% pe 4o Threonine) which

constituent viral genome I's deposite r ession Nos. P97121501,
P97121502 and P97121503 with the European Collection of Cell Culture on
15"' Decenber 0997¢rid®ulhilsgisntedpranitdiceher tirtovitdeyiad {50! aeadrnucl ei c
aci d encodi ng aupbdgpephttigervhhed iveed mMiadt i ebssunfcaceparntengen of a

strain of hepatphuﬁex%ow %m%&&@%ﬁ@@&&é&e havi o120 A0 AGH desequence
whi ch di ffe]g Elomthe amfgo acid quenge. o l?ﬁltlen%jsor surface an& en of a

wild type hepatlF SRAIT USSP anfég??'natro? no aci 03| I on nunber
133 of such poltii‘ﬁé“ﬁ‘ttfna%e‘i‘%s% ?%F‘E%m?féerc&ts’r?éiuef‘ﬁa‘i‘ﬁ énﬁﬂsrﬁsoi'ﬁ%atﬁ’ﬁl s

i nvention furt heptprovidesia afetiR6drafigutedusienpd H@spokgpeptyaddcand a

met hod of obt amatagiddie ipokypepi  d@itdplbPuhel mefof GuRESOe anttigenecover a
puri fied polypeRLhdguiced 451 Gyl Al FBEOLnS WbBEea ANLLAEAY, Ensirain of
hepatitis B virus, such E(F)dtyrge ayllégq m no aci d 1 .sequence whi ch
differs frdh t REBRTHSS e 6’é’nacf’et ot r?ﬁfii?’”é@h?f‘a‘éfea AMT @"er?“‘&f’oa wild
type hepatitisaBi¢ida$ddra PRatladiécatirnbre5 158t doap Posiei'eh sRisERF 133 of
such pol ypepti d¢ tis= aatdr sonface mat hermn t(iMarhimniethi©mhneonified s disnwent i on
further providesganagl hgomicieodd decofhadteh@ASErokd tHUCkBOthLlRS @apabl e of
specifically hx@gagﬁﬂa@g é‘%éékn%olé%qlfgél&f%c‘&f S0y tﬂc?weﬂ}étra”hae of”‘% strain

of hepatitis B virus I nventi her provid obt ai ni ng

anti bodi es Yo {HE*poTY pEptTHE éﬁd’“ﬁéf %hé’faﬁ‘ﬁﬁaﬁdaﬁﬁsla SroUuCET S Hhi s
i nventi on al so 3pravidecpskatgiont keoxghoben ildéntéddad nlikd siignbiiagnce
pol ypepti de, pejtitdeorvarddrhodyt f eniglet eend niregisdeet hes dssubjr@tleri S

infected with the.aboVerhdePihtl £ VLA «RUBSTLIHT R SHERL i B K128k
at amino acid residue 145 (Glycine to Arginine), better known

30 as a vaccine-induced mutant and located in the second loop of

the “*a” epitope, remains constant at 8% in hepatitis B wvirus

carriers in the random population sample.

Although this variant hepatitis B viral strain, carrying a
35 mutation at amino acid residue 133 (Methionine to Threonine)
of the major surface antigen in ECC patients, may arise
differently from those induced following vaccination (i.e.

with a mutation at amino acid residue 145 of the major surface

SUBSTITUTE SHEET (RULE 26)



1 2 ~~u~~ 2~~~ WD 99| 66048 PCT/ SG8/ 00046 5 strain. This invention iléé\fﬂv 200
provi des use of the above-identified nucleic acid, polypeptide) peptide or
“anti body for determ ning 5 whether a subject has a predisposition fox

hepat ocel | ul ar carcinoma. This invention also provides a vaccine for
preventing and treating hepatocellular carcinoma, as well as, a vaccine for
10 treating or preventing infection by the above-identified nutant strain
of hepatitis B virus. _. This invention also provides a nethod for
identifying a whemssmgl conpound which is capabl e of treatjpdgsd@sodisevent i ng
15 hepatocel | ul ar carci noma and conpositions containing such conpounds.

This invention also provides a nethod fogl identifying a chem cal conpound
which is capable of treating or preventing 20 infection by the
above-identifi echditandr ohtatvedogonposi ti ons contai ni ng such conpounds.
SUBSTI TUTE SHEET (RULE 26) 12 ~~~~~ 2~~2 WO 99/ 66048 PCT/ S8/ 00046 6
BRI EF DESCRI PTION OF THE FI GURES Figure 1. Structure of the four n

readi ng franes T6fShiMETHEPaPr Y X8 W dFCtRIfshe tiraér a?%dH?l?"ﬁrﬁtSng:C (with
a Met hi oni ne t oifhs glenipeayad AtnonHapatbrind dérds Sestadue Ah88s@if- ‘tShe maj or

surface antikgenzaasoh ahelad byecaiasher tSk)hrebREndB)ickl EahsPifegNS: DNA

pcl yner ase, | aer%éf“ ey %(em%l Ordeggéi?%ee%’&%rg%‘%ezs"sré%%%%& 1 999%1%)2‘1”0'

transactivatin are denot

respectively. Erdute% ag‘?rPaVé@f;S%:f de“Bn"r}P“r‘gEHﬁ%P?é‘qﬁ%Jrﬁce&tde‘e??ncﬁétll on of
t he sane hepat |C'tui1§‘~UBa \ARY é\ﬁ‘"g@ﬁmﬁ?@erl ®9H-virus, isolated from HCC and
carrying a mutation at amno acid residue 133 (Methionine to Threonine) of

the maj or S.urffmsanm&mo%o f&%&xi promesl)an m@lgw@tﬁmel% shaown at
nucl ei ¢ aci ds nurrb red 551-553.. Figure 4 4, D m_.no amfdsequ nce Lof the

DNApol ym ase from ’h%acqo %e%e Sequence ofrﬁkglfLnt Ut FsEg Facep

2).Figure 5.Dedic2FEA Acitgseblierfcd ‘63Fr‘tshes‘ll%ﬁ FEAUPTRICECaRRY Hish 2Pont he
nucl eoti de sequenvecicifigpauende WBEC dibfeNofr&) th&hminutaticd38amnee aci d
residue {to T) dfSa Manberedr30d dnkgyee 6. Dedugedpamdpacaci dsequree iaf the
coreprot ei nsfrQpLt hg NUeROLE AL 25§ HEREEN AL IYE 8L SER phafheMQaed) - 3S

is a threonine rather than a methionine.

This invention further provides a method of producing the
polypeptide and a method of obtaining the polypeptide in

20 purified form so as to reccver a purified polypeptide which is
a mutant major surface antigen of a strain of hepatitis B
virus, such polypeptide having an aminoc 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

25 acid at position number 133 of such polypeptide is a threonine
rather than a methionine.

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

virus.

This invention further provides a method of obtaining

antibodies to the polypeptide and to the antibodies produced.
This invention also provides use of the above-identified

nucleic acid, polypeptide, peptide or antibody for determining

whether a subject is infected with the above-identified viral
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Figure 7. Deduced am no acid sequence the trans-activating X prot elEpgf_F@@ 2092
the nucl tide ,~8,p;~u".. cZI| CF fl ~TT Tn r, ~ SUBSTITUT

" (RULE 26) t 2 ~~~~~~ ~~~ 2 WD 99/ 66048 PCT/ SG8/ 00046 7 initiation site of
the coding region of DNA pol ynerase, at position 2307 of the viral genone
and matches the coding strand (sense 5 oligonucl eotide) (SEQ I.D. No.6).
Figure 9. digonucl eotide sequence corresponding to position 250 of the

viral nucleotide sequence d natches the conplenentary strand (antilo se a

ol i gonucl eot i degosesdas) | . D. No. 7). Figure 10. A igon | eoti deg15R98/@bMEe
corresponding to position 50 of the viral nucl eotide sequence and match s
the coding strand (sense t5 ol igonucl eot 5e) (SEQ 1.D.No.B). Figure 11.

A i gonucl eoti de quence corresponding to the stop codon of th coding region

of DNA pol yner aseaiml posi 'on 1623 of the viral 20 genone and matches the
conpl ementary strand (anti-sense oligonucleot e) (SEQI.D.No.9). Figure 12.

A i gonucl eoti de sequence c responding to position 1420 of the viral geno

and matches 25TPHE ¢BYTHG 5t PART PEBHSESoPFY ot DG AICVESEESTEIBIRG. 1 O .
Figure 13. Qi gonleleetiderotypratddecorpespondiant bbphsiey dat@B8uidios t he

viral genone antlebhir es 3bidhe eapphepesdiaippsstianded@niepasetel 1I9UBSTI TUTE
SHEET ~~ULE 26). el Qna~' ~t~ ——2 WD 99/ 66048 PCT/ S8/ 00046 8 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON Thr oughout this application, references to
specific nucl eotides are to nucl eotides present on the coding strand of 5
t he nucl ei ¢ aciT@isThBVEHI §oBnicAgo sPEritdrE abbresdngt ifoas Papectisied @Rfoughout
t he specifi catiterating hdpetdelipeer fdagchuoheotsdesil &€sc\d ostammeAfadenosi ne
10 T=t hym diyne :GeganPsiNepFheeqiiasenh sl MVRRL i dHLOVAKRS -t hendiuglgot i de
sequence of human_hepatitis B M Lus Igsterg]or\pfrlgol ated from hepat ocel | ul ar
carci nona (HCC)") i ch"Carries A mitation &t am no acid

This invention also provides a method for identifying a
chemical compound which is capable of treating or preventing
15 hepatocellular carcinoma and compositions containing such

compounds.

This invention also provides a method for identifying a
chemical compcound which is capable of treating or preventing
20 infection by the above-identified mutant strain and

compositions containing such compounds.

SUBSTITUTE SHEET (RULE 26)



15 ‘resi due Z33 (Methionine to Threonine) of the major surface anti i 90N
consi sting of 3215 nucleotides (Figure 3 ) coding for 4 overlapplﬂgfe aﬂ&J
proteins shown in Figures 4-7. The invention provides the am no acid
sequences of the four 20 major viral proteins, including the DNA

pol ynmerase, |arge/ m ddl e/ major surface antigen, core and traps-activating

X. These proteins can be produced using reconbi nant technol ogy, and used in
devel opi ng pol ycl onal or nonocl onal antibodies. 25 The present invention

al so provi des wohkwsseds hepatitis B virus diagnostic system,.s, Qﬁfb&)& for the
mutation at am no acid residue 133 (Methionine to Threonin f e maj or
surface antigen, using the nucleotide or protein sequences, or 30

anti bodi es descri bed above. This invention provides an isolated strain of
Hepatitis B viraxedestgmatredotiwrapukiepadurss B Virus Surface Antigen-'S 133
Qon Strain (Methionine to Threonine) which constituent 35 viral genone is
deposi ted under Accession Nos. P97121501, P97121502 and P97121503. This

i nvention al so 'PPSUFdbs an i SOTYFEES RicItércIReT PrencErh HEISEBSTSTUTE SHEET
(MULE 26~ 1 Z ~~e~6p ~e~2 MD@Oh6HOAR i@ PCTiSEOGENO0AEG s 1 poby PRk de
which is a mutant major surfmme @bthgeme@hiansid abnTR-8pat hid S BoVvirus,

such pol ypeptide having an am QH;Q&'agléez%%FtQﬁg 1"5@ {]tgllef fars Lo tm Lhe am no
aci d sequence of a mmjor surface antigen o hepat TYiI$°A virus

in that 5 the anino acid at Hosfflon® ur]rﬁg?lel%s‘b%fa%u%ﬁt%lsb‘bept |T(§*é is a

t hreoni ne rather than a nmet &@Rrne.virala speteine: enbBdli nenlymddse,

pol ypeptide is being encodeduhwemmbwﬁnﬂmd@SrLﬁﬁf@béaughg%35 gfeddie, nucleic
aci d sequence desi gnat ed SEQoﬂe Bhg Nofan;ac@gmrm RO GLAOELAGS, PATC 1N
position 551-553, |0 instead,f; 1/ g he ed_nucleic acid can be DNA
or RNA, specifically cDNA or genom ¢ ? aﬁﬁ?ﬁéﬁeéﬁﬁﬁﬁVﬁﬂﬁT the -
pol ypeptide has an am no acid sequence substantlally identical to am no
aci d resi dues Fraurtirbugh 405 reteghef artionongcind segeenc eedeshgnatied SEQ
|.D. No. 3. 20 This inventi &f ahsoscovgesian BSOLAledAYRL ei ¢ acid which
encodes a peptide, wherein the peptide is encoded by a nucleic acid

mol ecul e conprising nucl eotides 527 .t hroygh 595 of SEO Z D. No. 1. 25 This
i nvention al so W OVI des_an 1sol ated n ET ¢ oo oot SRRt | de,
wherein the peptiNe has an éhﬂﬁ6“36|dsgéﬁﬂﬁhc%rqnnﬁﬁq Fintg carrmbn@cad

resi dues 298 througR 320 of mitetéen B @cing segueacieludesi Ynas et ohtte | .

No. 3. 30 This invendN\on furdhemrpeemidesssa t\h%Ctn%fJOCEOE.fHHédé"Qar&@ Lol at ed

nucl ei c acid encodi ng Npol ypegpt idg. Wﬂ;cq is ? d%%hklonj urface anti gen

of a strain of hepatitisN3 VIrus, sug avrn §WFn8 acid
sequence which differs frontH eﬁﬁfﬁﬁdﬁc?ﬂ“ &Geﬁﬁ%ESF a najor surface
antigen of a wild 35 type hegatitis B virus in that the amno acid at
posi tion nunbeFid83 a&f. such jed\yeeptandaoi Sadld hee@ddie rat hathet hagaa

met hi oni ne and operatively ljsaked-4Q g R0mpLe g iption
SUBSTI TUTE ,SHEET ( RULE 26) gjl N 9% 8§O4§L%% ol SV ARERLET HP

glire’

Figure 5. Deduced amin® acid sequence of the large
surface antigen rom the nucleotide sequence
of Figure 3 (SEQ. X.D. No. 3). The mutated

30 amino acid residue (M\to T) is numbered 307.

Figure 6. Deduced amino acid sequdgce of the core

protein from the nucleotide seWuence of Figure
3 (SEQ. I.D. No. 4).

Figure 7. Deduced amino acid sequence A the
trans-activating X protein from the nuclestide

L e S TR IR TP N &~ e W S 2 N o WA

SUBSTITUTE SHEET (RULE 26)



PCT/ SG8/ 00046 This invention further provides a vector conprisirfg 3gY 2092
i sol ated nucleic acid encoding a peptide, wherein the peptide is encoded by
"a nucleic acid nol ecul e conprising nucl eotides S27 through 595 of SEQ I1.D
No. 1. 5 Specifically the vectors above conprise viral DNA. This invention
al so provides a host vector systemfor the production of a polypeptide or
peptide and conprises the 10 above-identified vectors in a suitable host.
Also in thzs invention, is a method of producing a polypeptide mhich

conpri ses growmﬂgmmﬂgthe hos~ vector systens described apygese

suitable conditions permtting production of the IS polypept| e or t e
peptide and recovering the pol ypeptide or peptide. This invention al so
provi des a nethod of obtaining a polypepflde or peptide in purified form

whi ch conprisegi 20 (ca) introeducing anv.of_ L .u__f_-_-__ e eglors into
a suitable host\cell; (b) cul grln the re %st cell s aI%to
produce the pol yNepti de: (c)'*&t fgc ?h g‘é a8 ptBuTted™ nt o step

(b); and (d) purif\ing the pelypepticde v Rﬂﬁmﬁﬂée 8807 eebvehedvizgsl This
invention also provNdes a pufenbinedaEdingpepéd deewboding st faniit(@ahsanj or
surface antigen of agtrain afigbepatddrigeP MepUs,p SHeR) pol ypeptide having
an am no aci d sequence\whi ch dlffers fromthe am no aC|d sequence of a
maj or surface 30 antigeNof a wild type hepatitis Hvirus in that the am no
acid at positi BAIWiAMTer N3 VISHN S FPeptaiiertes £orKpeRATidiedr ather than
a met hi oni ne. Specifical |l yNrosettan 291 af ntHeheiyir nfcledtpot yeepende or
pepti ge using the ﬁbove rrp:j RS maBenMNithel RYAPLdMREPVEDRTA (RHELET ed
pepti de, rein the pepti NS : idys c ri sing am no
acid resigﬂgs 298 t hrough 3%6 o t éﬁgk?ggﬁgégd g%%ﬁgnge&ggglgnated SEQ.

| .D. No. 3. SUBSTI TUTE SHEET RULY 26) 12 ~~~~~ 2002 WD 99/ 66048 11

PCT/ S8/ 00046 F¥6iree iMfvent i O3 iaPeRInosvitesseumenfe gopuekerrriddagof tat | east
15 nucl eotides capabl e of speeiiticaRisy &flhedviziangnwdtddradenieguensequence

of nucleotides within a nuclgigc aRikdN =|cghgnc9g§§@a gghﬁggptlggngglch is a

mut ant maj surface antigen,of hepat B virus ) such
polypeptldgghaV|ng an am no acﬁangghﬁ%ns pmﬁ£@ # gﬁ# ‘fromthe am no acid

sequence of a nmmjor surface antigen of aNild type hepatitis B virus in
t hat the am noFagixe dtl.posi tdldgonumirert 188 F\glhescr topot seadinded sha
threonine rather than a met hitep~i dionW dhoubthyudidyzidskgiba | apyasequence

of nucleotides within a nuc'%J9m§£éé¥VWHé*béEl"Qﬁslkgﬁ ggjgg sytface
antigen of&? wi | dt ype hepatltls B Vlé diment, the
[

an g
ol i gonucl edtide conprises n#E80Ti &2 k"feﬁrf)]ifl m%@%eﬁ?“%ﬁf SETRA NG, 1.
15 This invention also prOV|G@%laS%%ﬁb8§F$@Bwléab.e SFQs¥ﬂhﬁPa?ing or
enhanci ng anti body production for the pol ypeptide. hIS i nvention al so

provi des a mnet reguad 10bt ai nidlggaﬂmtlémiles_ 2&c;uenae paNRepbdLdawhi €8 is a
mut ant maj or surface antlgeng a@oéhﬁab“op ﬂaghﬁ?gnj_ygﬁyed %HQQ
id se

polypeptlde having an am no ac uence ersNromt *he am no aci d
sequence of”a major surface Tt i FEH"8f sat%nfid YSFPES heéd: é?’lwslelg SEFUs in
that the anino acid at positiSFR- Aubddter- 1233 of such pol ypepN de is 25 a

t hreoni ne, rather than a nmethionine, and not to the najor siXface antigen

of a wild typephgpalitsi s B \dyh E;S)mu&ﬂaf!}% el ngk u@ﬁ):eObJoqlr@EB&lél g polypeptide
inapurified form (b) |nnuq;zkn% 3% $§Q.5n1e§ able of g ng
anti bodi es agai nst the puri fi6d poT ypép ) %o FETHS AY fﬁ K- oduced 30

ant i bodi es;*°(d) conbi ni ng trﬁ?eprodﬁﬁ@ae@ﬁﬂﬁ4§§dle§t§ﬁﬂdthe Priry -Fieade

pol ypepti de under conditi one=ia : ebiemag=ciet er m ni ng whi ch
produced anti bodies forma conplex mnth the purlfled pol ypeptide so as to
obtain antibodies to the polypeptide. In a specific enbodi nent, the

pol ypeptide is 35 being encoded by nucl eotides 155 through 835 of the
nucl ei ¢ acid sequence designated SEQ |.D. No. 1. |:~ another enbodi nent)

t he pol ypeptide has an am no acid sequence substantially identical to am no
acid residues 174 through 400
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SUBSTI TUTE SHEET (fl U . E 28&) 1 Z ~"u~~ 20Z WO 991 66048 PCTI SGQE/ZQP.Q% "@e
of the am no acid sequence designated SEQ |.D. No. 3. One can obt WYt R
"anti bodi es from organi smsuch as a rabbit or a nouse. 5 This invention al so
provi des a nethod of obtaining antibodies to a peptide, wherein the peptide
has an am no acid sequence conprising am no acid residues 298 through 320
of the am no acid sequence designated SEQ |.D. No. 3, conprising: (a) 10
obtaining the peptide in a purified form (b) inmunizing an organi sm

capabl e cf progabe@ssant i bodi es agai nst the purified pept ipgg,'s(éga;aam
col l ecting the produced antibodies; (d) conmbining the produced anti bodi es
and the purified peptide under conditions to forma conplex; and (e)

det ermi ni ng whi ch 15 produced antibodies forma conplex with the purified
peptide so as tgsPhiignNpAstd 12e9hRScd Grkhewpaptiioge. This invention al so
provi des for the antibodi es obtained using the nethods descri bed above,
specifically when the antibodies 20 are nonocl onal anti bodies. This
invention al so presMadestf othant i BpEl Ertdapabl sebtrafeeect itvg £RFSEFPepti de
whi ch i s a nut anbcrmjtades wirkacenadlidgadesfprassit anntief chbpat sttadBo¥i r us,
such pol ypepsi depn25Ravi A& . antRo RAhdwSeAULRe Wi eh 8l {{w8lssf 40 the
am no acid sequence of 3. JRLQ! SHI T age. antd.gen, of. 2 wlidtype epalitis B
virus in that the am no acl d at positron nunber 133 Bt*'$hc p(ﬂ ypep?ide is
a threonine, raPhete¥H4RSa net hi oni ne, and incapabl e of detecting the major
surface 30 antigen of a wld type hepatitis B virus. This invention further
provi des for antibodiesceapabl e of detreghbémgsiaepepti de, wherein the peptide
has an am nq,acid sequgngesGQPri sing éghg@oﬁq‘ied resi dues 298 through 320
of the 35 am no acid sequence designated SEQ 1.D. No. 3. This invention
provi des use of a nucleic acid encoding a pol ypeptide which is a nutant
maj or surface afb¢gereita ISUBSTICPUFECSHEET YRULEC28Ptide] sequence 9H02 WO
99/ 66048 13 PCThSGR8/Hape46t st mavhrgd deepati idcslaBedti T8 hspatbqeallypept i de
havi ng an a][ri nocas%gm%«aqwfe@@@, wfnhg& differs f4 qmttéfa@@amaepaat@jﬁg aeﬂalence of
a maj or surface e ld.typ atiti vVi_rus in a e am no
acid at posi‘?i oﬁgﬁba e?3§3é§%¥ﬂlsogé%¥ %? Slgget F%l_réé)i sOfS tggtﬂ?jeoornisfﬁlter,fg?%t her
than a net hi oni ABSTH™ dePEFHATAPAP Whetharc L YubFEctF P8 F nfleCPET W £h a
strai n of Hepat it PeciBapping WHesil gpetted nEuspervrHépaf iquresBLVi r us Surf ace
Antigen-' S -133 OQon Strain (Methionine to Threonine), wherein such
determ nation CopprifRSitibR)pRRLaLD i aRiAPIARN Lk & us! §F Gacirdusanpl e
10 fromthe2 ubjmectx; and (b) de{g er m ning Wn .tnher t he al¥ | ei aC|rd sanpl e
from step (a? i 9239 % feri PEA"TYOm a"fueiéiT acd encodPhg"a por ypepti de
which is a nut afrBr$HRdsalPElce HRfRGRMIGLIET sCPAET AN REPAFTHIVECB Yi r us,
such pol ypepti d&.haviThgsan rawtatracicdn s dguepcedwieidc huginsf erscdmtdmrthe am no
15 aci d sequenceedfindl JFg, Oin® Wiskacen atvegepif R1pishdiype herlibhhs B
virus in that tQﬁt%@JieQ.aCi d at position nunber 133 of such polypeptide is
a threoni ne,, rather than a

The present invention also provides a human hepatitis B virus
diagnostic system, specific for the mutation at amino acid
residue 133 (Methionine to Threonine) of the major surface
antigen, using the nucleotide or protein sequences, or

30 antibodies described above.

This invention provides an isclated strain of Hepatitis B
virus designated Human Hepatitis B Virus Surface Antigen-'S’-
133 Oon Strain (Methionine to Threonine) which constituent

35 viral genome is deposited under Accession Nos. P97121501,
P97121502 and P97121503.

This invention also provides an isolated nucleic acid encoding
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net hi oni ne. 20 In one embodiment, the r_ucleic acid sanmple in step {Q) NGV 2002
conprises NRNA corresponding to the transcript of DNA 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 acid sequence of a 35 nmajor surface antigen of a
wld type hepatitis Bvirus in, that the amno acid at position nunber 133
of such pol ypeptide is a threonine, rather than a nethionine, and wherein
the det erm ni ngoadsesssep (b), which conprises: (i) contactippg éggﬁoogg?l\lA with
t he ol i gonucl eoti de under conditions permtting 30 binding o? MRNA to
the oligonucleotide so as to forma conplex; (ii) isolating the conplex so
formed; and (iii) identifying the nRNA in the isolated conplex so as to

t her eby det er m neclwhepbiede tuhe cARNA 4 Syutaht i sader isvetdadd Gmcigenusd @ ¢ aci d

whi ch encodes g aokyRephi das éii,lrnsarqumeﬁo@p@gm@@wmw%nn%,e c acid

sanple in step, orr 0 the transcri of DNA

encodi ng a pol ¥ Za)pfc’l r?nv‘\?ﬁ }Illlcig £ T RRCaht Ok Sraqrélﬁ‘?f%%]e SRETg&T g# % SUBSTI
T UTE Si; ~ET (TRJE g®yfacejgntigen czfoez“\l\e OHe6BORE 114 SPCYLA S 8100046 strain
of hepatitis B:hd musho sucdkh polpppepiodevhayr Ng3anf amchopalGhetpsedeience whi ch
differs fromthe capiooici dasaguencs of aﬂem@ﬁn@urfa% ant kgen; ofc a wil d

type hepatitis B virus in_fhat the nq A on nyoper, 133 of
such pol ypept i ;%IS "By ﬁg ﬁ%ept%@e %?1”}? 3 O%ﬁito ine, e'or‘bdevf?ner ein

t he det er ni ni nt o REPEF: (BBF %r"rﬁﬁ%%’slmfla}c’tdr ﬁﬁ%‘f‘%’tcienaeﬂ'ﬂélwf’tﬂwder

sui tabl e condi fin¥ot ¢, obteini sang amchecbicied SAfient evosantor( BF) -ToHvpar i ng

t he am no aci disaguanse ofcestep (i) with the am no aci d sequence encoded by
t he above-described 10 i sol at ed nucl ei c aci d so as to thereby determ ne
whet her the nugl ei,c_acid sa or rom acid _,~
whi ch encodes tHe! 58? gb’tl elcl’—"’ﬁ:rltdhcan c%ﬂ?‘g]é‘t eslpﬁlci*?’ec Lsit(‘lé’pc? by: (i)
anplifying the®¥ $%@F%|Wpa0| d present in the sanple of step (a); and (ii)
detecting the presence of polypeptide in the resulting anplified nucleic

aci d. Thi s nvent i it @k SemBrOVIARS Wse gbigsdddaadi asst bat aheeoondize 20 a
pol ypepti de whi C{L\en%e ﬁ%%lg?ﬂf HH&%%%”L&&%”aQEd?eSs%ﬁlaQ 99‘4

hepatitis B viru such aving an am no uence which
differs from t FHer néo%c‘?fd tg@qﬂ%‘ﬁ@ea‘éfdag%jea?e ST EEREHhtFgent dt- a wil d
type hepatitisN® V¥i-rus in that the am no acid at position nunber 133 of
such pol ypeptide is 25 a threonine, rather than a methionine for

det er m ni ngo Whef Ner; n3e St Gh sb Spd HABEL efh Wisha@e S11.8018: O acHepaﬁién s B
virus designated Himan Hegaéé t| B.Virus §§Hcﬁce Antigens 33, Con

CHS
Strain (Methionine Fo” FAreoniné) .. viherel R det"erm nat P/oanngg) Dri ses:

obt ai ni ng an af)fﬂ‘%ﬁ}qlaf‘élesé?ﬂPél?an‘Pﬁee%%ﬁbf@ t=hrghgh (WP a&t ¥ ni ng
whet her the safpbe Mer.oimstep (a) is, or is derived from a nucleic acid
encodi ng a pol ypeptide which is a nutant major surface antigen of a strain

of hepatitis BTMH Li%veﬁ&‘?&h I%%XI%FHJlQSs hﬂ'm@%lé‘@ec@@u@@e@@'& igegHeace which

differs fromthe amno acid, sequ or., 35 sur ace antigen of a
wild type hepa?]i“?? g &/iRegE: ??‘I t‘%hetretlﬂetgﬁl ﬁ%)p%féiied P3¢ F8siAPiBn %fﬁﬁ)er 133
of such pol ypepeieRNdescarrrhe ehpmene patdsesidiagr a9 ndtiPesh A8CRE Elemt acti ng
t he sanpl e undenimppreprsafencendddiigoased cHY.nd. D 0 Nche3ant i bodi es

SUBSTI TUTE SHEET (RULE 26) 12 ~, '~ ~" 20J2 WD 99166048 15 PCT/ S8/ 00046

recogni zingy tNe, POl YRERLIAS SRuARetO I8LEELN NE WIBLBE" BnBYPISE L2
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 major surface antigen of a wild
35 type hepatitis B virus in that the amino acid at position
number 133 of such polypeptide is a threonine rather than a
methionine and operatively 1linked to a promoter of RNA

transcription.
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In the above-identified uses, the isolated nucleic acid, > oli gonucbzi 09
or antibody may be | abeled wth a detectable marker. Exanpl es of de é’lﬁlg 2
mar kers i ncl ude radi oactive isotopes, fluorophors, and enzynes. In

enbodi nents, the sanple may conprise blood) tissue or sera. 10 This

i nvention provides use of a nucleic acid encoding a _. polypeptide which is
a nutant major 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
sequence of a WEM@per surface antigen of a wild type hepgtid 9§/00§4 vVirus in
that the am no acid at position nunber 133 of such pol ypeptide 1's
threonine, rather than a nethionine for, determning whether a subj ect has a
predi sposition for hepatocellular carci noma wherein such determ nation
conprises: (a)rmabt aifliengian 20reippr oproditaesnuc| eeeraci ebrgampliag f mam t he

subj ect; and (1%19@&@rn%mema\é@@téa%dmbe tqld@ avﬁ*fe e§§r£@1| égtq Step (a)
is, or is derlvedfrc? anl%lc Y aC| enco % F yr%e ({?chlsa
nut ant maj or sut face an%O BAtGr e e’ ra|“r11°L5‘ " %paotmp “Fu%o 1iéh

pol ypept i de haiA’n§rariEni® gé @i %QZSI deqd@nce: which differs fromtre amno
aci d sequersce of a major surface antigen of a wild type hepatitis B virus
in that the andde@iaciéshidt tREOSIddt@Rs MRS cdddrQfe SUSd PRRYpPeptide is a

t hreoni ne, rather than a methionine. ~0 In one enbodi ment, the nucleic acid
sanple in step (a) conprises_nMRNA corresponding to the transcrl pt of DNA
encodi ng a pol YPéEptPue i cRFS BIASRt 2miPdy SIFTCAcEYANTT ge dfea strain
of hepatitis BndAdugsiomsueh pobyixmprriée hawi peptdiieamindo carpdi ssequdrrce whi ch
di ffers fram thevaridmacidasedtenseiwfa audbawmy abssurface antigen of a
wild type hepatitis B virus in that the amno acid at position nunber 133
of such pol ypepti de g a thregnl ne, rat h& s h{;m a, met hi oni ne,  an wherein”
the determ ni g 6f “38p° (B Wi'th 87t PP OREaT FPRG The “SUBSTI TUTE
SHEET (RULE 26"hiich cqmpzuses@rowzegzl O NBEOUBCUYT PLTFS0SF8T04EIRNA wi t h
t he ol i gonucl eacrtqv@le um@er s\ Ciordil & icons i permd permig thnpdiredguofidrhef RNA t o t he
ol i gonucl egt i %Qgegslcn@ ok-OF i RepOIM @Xa fddojek SR &hkNgIRARPEOAPILX SO
formed; and (Iérﬁ sdentifying the nRNA in the isolated conplex so as to

t hereby 5 det ne whet her the mRNA is, or is derived from a nucleic acid
whi ch encodes the pol ypeptide. In anot her enbodi nent, the nucleic acid
sanpl e in stept{i®) torpitiises FRRNA roYidsporni ﬁ‘gtltl%itﬁé tabEgdaiipt acf DNA
encodi ng 10 a palypeepiddenbeshides ia putiamednsp:or wailch acampansegen of a

strain of mﬂﬁpﬁt%ﬂlﬁ@oa{léﬂﬁg a%‘ﬂrCIprQhé!p@]&Ned%eQ@-yiH& RPN 0into aafCI d
seguence | C r rom u UI‘ ace
q Rk }& Shd dde c%if o cuqt%%an%st%% g@{@t%ﬁ]%@ QL S

antigen of a w acrd at posi tion
nunber 133 of ¥u&A d;‘/‘ﬁ@p‘i}iedBOJr@efglﬁet HF&oTfiREeT 174 FBF RUARREIE hi oni ne,
and wherei n t heraecednintiongted & epard)(de arpriifyeng thie) perveptade my t he nRNA
under suit abl epgondiet kons=doweobd ai N an am no aci d sequence; and (ii)
conparing tye am no acid sequence of step (i) with the am no acid sequence
of the isol at e,ghnucl el o aci d Whl chv12 egcodesf dpoI eg ng wh%arel n the

pol ypepti de has™&ah “anfh 6 R P " S BGGERTE Su i i(y% i cal "t o ani no
acids 174 throdghteo0 &RI1PHeSHIHaN6 aﬁ’f’ﬁﬂeé’eqﬁeﬁcét%ﬂsq qraté82sE3s 1B D. No.
3, SO as to thetwy detkerpulypephisichénviime anuehiie sxdidsspmplce wsiclor i s
derived from @; AGlCIfGoRCIHHE: MAhgho eRsRHese AR nthe cpoLyRRRLE d@urtscanot her

embodl Mer L, L0 Agherd 000G £ ngﬁéep?ga@lt&gn@;\;ﬁ%% glgr}aatmhgfxmgothe

nucl eic acid present etecting the
presence of poP§ifeptiRRELEAOT RETSEF réd At F‘hif‘ Eﬁm%té ©ifch &PECGRISE  Thi s
i nvention furtherhepr ovades meseiofirent | Bodtids cehay, racogah 2ptaipotypepti de
which is a nut gati fRKOpc BEdpRE Be ot ip@eBidd R ik @i a8bvhepatiotiss 3 Vi rus,
such pol ypepti de
35 This invention provides a purified 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.
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35 having an anmino acid sequence which differs fromthe amno acid seqpeffie 2092
of a major surface antigen of a wild type hepatitis B virus in that the

am no acid at position nunber 133 of such polypeptide is a threonine,

rat her than a SUBSTI TUTE SHEET (RULE 26) f 2 ~~"~"~ 20J2 WD 99/66048 17
PCT/ SG98/ 00046 net hi oni ne for determ ni ng whether a subject has a

predi sposition for hepatocellular carcinom, wherein such determ nation
conprises: (a) obtaining an appropriate sanple fromthe subject; and (b)
determ ni ng wh&dressshe sanple from5 step (a) is, or is derkugdffom a
nucl eic acid encoding a pol ypeptide which is a nutant maj or surface antigen
of a strain of hepatitis B virus, such Qﬂl ypepti de having an am no acid
sequence which differs fromthe am no aci'd sequence of a major surface
antigen of a wrhdstiypenbepabidd srérideblsn biddiale130c tdecamnoeani ds at
position nunbeﬁuéﬁéﬂﬂheé%%%aB?LXﬁe édq ib&1 E £§P Egg%vhgknanEQQQ a

nmet hi oni ne by contactlng t he Saj‘:%l under appropri at, onditions'to bind to

the anti bodi esSERAT T elbdhicz8° 1176 “pbt YEpt itE L&0° &§1E 0 déEP et HidE Svihet her a

subj ect is infeeteekrtige2@hieh tife aabovengesed pbetunfses, anhegesobfated

nucl ei c acid, etirghnuclieglicdeion antid)osycimpylpeedrabel et ingtdn antes ect abl e

][r}ar ker. hE><axrrpl ggi@fseqﬁgﬁgé ?Qk&m@gf@ﬁtﬁemﬁ]&eam@l 9acd lsvgub st Q@e% ' od
uorophors, and.enz s. |n_enbod} nen e sanpl e .conpy.i ood,

tissue or sera.. ?sf)é?%?/ce?nf‘fl%l eﬁr.%%(iadvé}slsdat?f%? ﬁlgag?%trl%ng)éfﬁtriu yji?nggfﬁtcherri cal

conmpound for thRBeAHEPagtift 8t oFosd theliumPent 1hicEhsyd: papwearsigds HF

treating infecei omrdppine statgen wfanHepetiniosif: vivd usowe dygnadied nHuran

Hﬁpati ti s) B&X éﬁi} sughace Arz(t izgﬁﬁe'ocﬁ'aes 1x3i?t¥£ilﬂnga5tr[@llai(:|\/ﬁtcmiaﬂhmﬁht o

Thr eoni ne ig PIESes, « Ja acting..a ol ypept.i |.Gh.ig @ nutant

maj or surface ar,ltcig&)en to% ga]straﬁﬁ%%e he;l:)gc??tiog_ B vﬁ%gggs%%a ct)iggepti de 30

having an anmi ng*&8Td sGuetice™WIrehReRiff 8PS P Phes %o SEPIEeYuence of
a maj or surfacavahtdtgeissob2a wwikPEch 36 REPERA-t FsPBNArds in that the amino
acid at position nunber 133 of such pol ypeptide is a threonine, rather than

a nethioning) whth tihgeahesd calsSoppovtunderc£eRditinNsc32per nbiti ng

bi ndi ng bet vveer%tmel%)%ln%peg}l dee h%qgirtl he acfy;go%al cal gglndn' (tbo)r dgﬁectl ng
speci fic bindi ng or 1€ “chem cal co und to e ppoI ypepcfl de; "an ?c)

det er ni ni ng whE&PhEPSRHEScheni cal conpound inhibits the pol ypeptide so as to
i dentify SUBSTf TUTE SHEET (RULE 2fi) 12 ~;"u~~ 20g2 WD 991 66048 18

PCT/ S&98/ 00046 Taig hereaal ot aIpO wdvide Ll ek heapsibbbr ofningeatd ivgdiag ect i on
by the viral sthalo17BbseidavedoDs al 80 REOWLIES ArFRLOQAf QL identi fying
a 5 chem cal caon oundf or ttgginvsn%rauctur ec19f ? ne%li%grggan‘;i Whélr?ham"ﬁ capabl e
of preventing infection By d straln of FepatitiZ B Virus desighated Hunman
Hepatitis B Vi A3 SHIEEEE AREFRSHITeS TF8T BinaTiRarfAi e MEEHEDRT 7€ Ro

Thr eoni ne) , wmadhr conprisestiqa) ocEontvatd ityge depot ypepBidewshiclihps a
nutant naj or suhbagkinkladid iag@epodift idnshundied 033 hapaidd ipd1Boapaiee) isuch
pol ypepti deshayj ng. af, ”Pa@r@rdtﬁsg%e%g‘%hx\%}ldﬁ@,dgxﬁigfo% tLomd he s8pi no acid

sequence of "a nmjor surface antigen.of W .type atitis Bvirus in
Chat the ani no “CFECAERoSTT PO ABNDOYPEEFRSELEHL R BoT et 11893
t hr eoni ne, ratHes tdkimiging the polypeptide in a purified form; (b)
immunizing an organism capable of producing antibodies against
the purified polypeptide; (c) collecting the produced
30 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. In a specific embodiment, the polypeptide is
35 being encoded by nucleotides 155 through 835 of the nucleic
acid sequence designated SEQ. I.D. No. 1. In another
embodiment, the polypeptide has an amino acid sequence
substantially identical to amino acid residues 174 through 400

SUBSTITUTE SHEET (RULE 26)



| S 'met hionine, with the chem cal conpound under conditions permttirg? NGV 2092
bi ndi ng between the pol ypeptide and the chem cal conpound; (b) detecting
specific binding of the chenmi cal conmpound to the pol ypeptide; and (c)
determ ni ng whet her the chem cal conpound inhibits the polypeptide so as to
identify 20 a chem cal conpound which is capable of preventing infection by
the viral strain. This invention also provides a nethod for identifying a
chem cal compound for the manufacture of a nedicanent which is 25 capabl e
of treating hewpevoges! ul ar carci nona which conpri ses: (a)P€8§#ﬁ&%ing a

pol ypeptide which is a nutant major surface antigen of a stra i
hepatitis B virus, such pol ypeptide having an am no aci d sequence which
differs fromthe am no acid sequence of *4 maj or surface antigen of a wild
type ;0 hepatibiscB Mniss dd1at badudnle adiR@aach . ROSI tpon snunber 133 of
such polypeptide is a threonine, rather than a nethionine) with the

chem cal conpound under conditions permtting binding between the

pol ypepti de ananfﬁ@néﬁﬁﬁFEé@eéﬁﬁﬁﬁdga?lT%frﬂ%?é@f?hﬁ“§b@%ﬁﬁﬁtrBPhﬂing of
the chem cal 35rcomposgnrd to the pol ypeptide; and (c) determ ni ng whet her
the chem cal conpound inhibits the pol ypeptide so as to identify a chem cal

conpound whi chnj e _0 L.ng i nf i b viral . i n.
SUBSTI TUTE SHEE}'IIES( %%ﬁ%@%)n — g?&i&{& éso%é“%\?)\é)&g&fe%%%%ﬁé%%&%%g%ﬁe 19
This invention“81%5&°pFb 'dé’geﬁelrfbttﬁﬁomp&ﬁd?d@ﬁ PPyATHg 2 Ehe Me@dF Sonmpound .
for the manuf aceore s¢hIaamisd eahtrmeshhiieh 498 thpaidie 380 pf eventinirp
hepat ocel | ul ar acad céarpirace Whe CilyneeaPr sBLS 1 .0a) Neonk actomeriaipgt ypepti de
which is afut aptaRingl tre Pt age BNk g8 Afcaassid al @) of nhenatibti s, B virus)
such pol ypept i de_havl ng. an.amno. acld sequence, which difters fromthe am no
aci d sequence of >a ira) o surface antigen of a wiia-type hepatitis B virus
in that the anPRB:&/d at{GPosTHHIGAT MAbERS 1PFFrChc RSPV d&%i s a
t hr eoni ne, rat henbiriag ahd Cermeikednameibodieh drive thlkemicaficcomeotnde under
condi ti ons per hiéd RGnbI hidinRg: bebvean chhe 430! ypepth detardihhey ¢hem cal
conpound; (;b) debeetdaing,shgaiEL Ce indi NG9k« the e PR Lk s cOMMAYRdad 0 the
pol ypepti de; and gc%.de%ernlnlnngpether the chem cal conmpound i nhibits the
pol ypept i de so°8s* &% GBM 1T FPF F EReht cHl® E6RPYHd which is capable of
preventing infection by the viral strain. This invention also provides a
conposi ti on compts snegntive chenpoatidesnfppourite adeiiddiredHrpitdd using
above- descri bedhaBiadgs idds2Pirin At spddieethys, Lleh teat a:iivBaeyent
infection by tQgeg&&ﬁkgoggijEQQggﬂgﬁeut|caIIy effective carrier. This

ide

i nvention prov s a conposition conprising a polypeptide which is a nutant
maj or surface antigen of a strain of 25 hepatitis B virus, such pol ypeptide
havi ng an amni n@hagi drgegiicarcea ad chratiifear Sorr grttiRedans n62BR i sefuence of
a maj or surfaceeaattigen of pa ywepdidey pehitgpatd ta smB-atitr usajor tdvattatde am no
acid at positiQacnyebess 133cofisUehnplyRaRt Bdes s a dlbhephipRpciat her than
a methi oni ng, o, fet | vatlye, LAELAL,. 804 N BIONS.Of SUEN oLypept i de
being effective to Lt mil"ate or enﬁgnce anti body production . in a subject,
and a phar mace@Ci€aPryrelicteffall &2d8F r FRFIac e HdB6RI C&f Pectife “¥RDUNt Wil |
be based upon tiepasitze &f vBS:ig he puitypépt adieic thedbitodeghadabidunbyr of t he
pgl ypeloti de, gh@:abi&:acédc\ﬂ tyolqupeﬁahﬁdd)oiyp@ptﬂrd:@oaﬂge,t heabhaaverdmbial ity of

t he pol y~epti he p p 0 u Y,

bi oavai | abl e aﬁﬂé thlioﬁ}’%'a%%l iﬁvggggg%nl%l f"éfr r%tﬁggrg)?ﬁ %am Fll“gb‘lég LIIBS',S"ILIII:ICE'G%GI:E SHEET
(RULE 26) "1 2ntises 9H80% R0 YBF d6tAS :50° PCIFEED8/ 00046

This invention further provides for antibodies capable of
detecting a peptide, wherein the peptide has an amino acid
sequence comprising amino acid residues 298 through 320 of the

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

This invention provides use of a nucleic acid encoding a

polypeptide which is a mutant major surface antigen of a

SUBSHTUTESHEET(RULEQG)



required to be effective. The effective amount will be known to ond dINOY 2002
skill in the art; it will also be dependent upon the formof the

pol ypepti de, the size of the pol ypeptide and the bioactivity of the

pol ypepti de. Use of an adjuvant for 5 exanple) would | ower the required
anount of the polypeptide. One of skill in the art could routinely perform
enpirical activity tests to determ ne the bioactivity in bioassays and thus
determ ne the effective anount. 10 Pharmaceutically acceptable carriers are
wel | known to wooseoskilled in the art and include, but aangggm&&§1ted to,
0.010. 1M and preferably 0. 05M phosphate buffer or 0.8%salin

Addi tionally, such pharnmaceutically accqgtable carriers may be aqueous or
non- aqueous sol utions, suspensions, and ‘émul sions. 15 Exanpl es of

non- agqueous solvYesiss oar Qe tQRYL anei gly,colich poh yeiduleene ginycol amygget abl e

oi |'s such as oliyg s@qhén@%@h%@f@@#@ QEAALE 2RELPLR 13 UE, WBiesls Loyl ol eate.

Aqueous carriers. inclu ol i ¢c/agueous solufio emil’st ons or
suspensi ons, | AEPoHiSNGT_%T iPRE EHU b ?’é}%ﬂyﬁ‘édieﬁati'@lﬁﬁr‘@ﬁ“érld} tP&hicl es

i ncl ude sodi umtshl atirdeastd @i pPs itRongeynbey gektafosesh detvresddands sodi um
chl oride, |act atetkdhinager 'rather ftiwed aketisiodinkr @denousrnielhglweschagl ude

fluid and nutrientpsepl e shatsc8l gatd of yg&alﬁpgenhépaeasuéugh m»u; hose
based on Ri nger oF drﬁaﬁ:tedoﬁurdanalpepattlﬁls hK/e:LTrBFrS%% [a\c/f? Vegs] 1810 %{'ﬁ é?

additives may arso’ enit e

anti oxi dants, CRERLR| H’Qtaﬁé"fﬂr@ te FEreoRsds ‘é?ﬁFetlﬁeS‘P?kkéth‘*Fﬁ@ath%ntl on
al so provi des goupnposi:t i(eh dorprisg rg apBiepeEptiedeyclsier eciv tsheppept | de
has an ami ng a@&emsw@mee@mﬂdsimg agd e maek &y resddest 98 dcheodgh 320
of the amno agid %gb?‘l@suc SJrgpat d1§EQoveJTPde¥QVed3 £78h d§r11u%%kt¥e

t hereof, the armunt S e bei' n fective sti

enhance anti body*PrFfircEren® |‘$? g'p%'b‘] hd a a3§u‘baﬁ’a’fr REERUtTEARFS
accept abl e. Thiegtigeemi @n sakFstr p?rfo%"lﬁﬁ@tsltclénﬁow‘{lll%)nssu@bnpﬂme@gl@ﬁe

chem cal conpouwadinglent idniiad byid eqgabowe-wiestr 8befkretthodscian aBUBSTI TUTE

SHEt T (RULBs26)ciglslqueres S0Q2 M9-291:6604& 21, HGLLSER8/:00Q48 appamount

effective to treéat og prevent hep otl_q__lhl uI ar carci nomaOSlglon umber
pharnaceutlcalhé ectlve carrier - Thi's ventlon provi des a

conposi tion corpfi sig>tte %Wé’lﬁeeté’rdecoh‘boﬁnot}ir&é’ﬁﬁlﬁ eaawrt hghan 2
above- descri bedetBtdwids.in an anount effective to treat or prevent i
nfection by a strain of :zepatitis B virus designated Human Hepatitis B

Virus Surfage Antigen- eréodl?aénébnt@ rﬁuaewé Qaanls@{%pw Inrgegbn%) and a
phar maceuti cal 1§¥’ effec t| carri nvention 9 t@ % OVl des use
o e

of the above-i nPﬁsieesdmcorrpo’él‘?sipc?ﬁgll?%tot aﬁar?gscﬁl% Bj e cfdd with a
strain of Hepati PPEYBRRACgs WRESh g‘ﬁa?eﬁu%ﬁ‘aﬂﬁﬁaﬂﬁ%e@’%’ﬁ% Sfirface
Antigen-'S -133%t@ahn Stfr herr(ivEE B oairne socHiprdégnepeide h&riHg 8niamient i on

al so provides ugeqofeduR@caboveni derbitiRdncoipanihs @RS af quehey &t Ang

infection by a s B@'sr\‘;r%cé"ea&%%%éﬁ 2B Wh{ys g@%&%@&@ﬁs gupAn, Hepayhtis B

Virus Surface An traln hionine to Threonihe) .in a
subj ect | 20 Thidei AR AGHS A BB G ABE e 161 e T YHEREID s

conposi tions fdér Eresring. orapkevertimg? hephltbrdineul @ndeafeiradbrathes This

i nvention al so getevhitesgaoneddend (0f, sbiaeriongrbed | yif |aindact fgmtaesubj ect
for a strain Omeﬂﬁp@aEtB' Sn8 ¥ifdsnudesdgnat %@db@@&nd‘i&ﬁ%btbérxﬁt\{lhgs
Surface Antj.g ens' 490 1f?'3E Qon gfﬁ%l rg:h%Meilh Qni.ne t’godeTgr eonir ne)

conpri ses: ()a) oﬁfial%ln an APpropria 516 6T bodiFy ?Iumffrromthe 30
subj ect; (b) déXBPAFHI nti helsﬁrléééli‘ﬁ:e”tﬂ‘ “ao“la?&le?péﬁt |f6ém‘Wh| S stigdiut ant
maj or surface dmengeéfiviofs ahstmribniothhdpateted cBmplexisp such poingpept i de
havi ng an anm naedekfiSCGHeREe: \Mﬂbcrkmtil ibers: fisomtiReqamd) achdisequence of

a maj or surface antjge %fnc%% %sﬁgﬁ’ @%Q@&étl s Bvirus in that the am no

35 acid at position n I'ypeptide is a threonine, rather
than a nethi’onine in the sanple of step (a) so as to screen the sanple for
t he strain. Speoi kneblhdy emphéindnt,t hige bodiclyié |adid eamprd sessbimwdd,) sera,
or a nucl ei ¢ SURSPLTLHENSKERr (B PIna2AY to the transcript of DNA encoding

a polypeptide which is a mutant major surface antigen of a
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~adu' ~ ~0~2 WD 99/ 66048 22 acid sanple of blood or sera. PCT/S®8/ odod g0y 2002
‘This invention further prcvides a nethod of treating a subject infected

with this viral strain. 5 This invention also provides a nethod of

screening tissues and bodily fluids for this viral strain. This invention
provi des a hepatitis vaccine, conprising a 10 nutant form of the surface
antigen of hepatitis H virus) such pol ypeptide having an am no acid

sequence which differs fromthe wild type am no acid sequence of the ngjor
surface anti gewoedseshgpatitis B in that the amno acid at p&%é %/5’0@ nurrber

133 of such polypeptide is a threonine rather than a met hi ont Re s Thj

i nvention also provides the above- descrlbed vacci ne) further conpr|5|ng an
adjuvant. This invention is illustrated?*n the Experinmental Details 20
section which tebhowst.nepaese: SaCHIQRS & $61y ttleetrgavq&l 40 a@fino

under st andi ng (rg];:l& @eqhgr\{g M’lor}x %E az.[sengt t:lhre;t grlr?lne a 1d s%nueghom d_ not be
construed to, i‘n_an e TNnvention as se ?orth Thetct ai ms

whi ch fol | ow tﬁ‘é?‘é‘éﬂ‘é?ac%ﬂﬂ?ﬂeﬂﬂ@ agHeETtyRUNEPSBYtis B Vzruumtéw WO
99/ 66048 23 ExpbeiammbakciBebaipcs iPCHt SEIBELO00NS of nstdie pnkybext idests i bed
bel ow, the human digpahidd,s BithekUSnEAr ryi MeHike i AY] abh@n wakr&dd nenaci d

d 133 t h
ol at e, anéwﬁ%giﬂﬁéﬁﬁ Pt PR e e G TS A LA BT BE 15%)

eot uence
was obt ai ned fPBATA %@t%ia? C(S’Fg Tefves8 ‘?létr?dlneaﬁai‘r?]é"f‘h 3519 StFEEE ant i gen
carrier. She wasdcbhfi caerRri0gashe aFCEe patiemteabynsulvdequemnt (ibi wpsly. The
hepatitis B virus famano hercmersaquaa:reri eflciadut it | ORe ataband e sactiHed esi due

133 (Met hi qpi Ng sbOaddy QORI Q) al ik LBEa MBLELSHISAGE 8R:rdCHne @R SBRYN Dy

previ ous sequencing, anal¥sis s qf. the “2" epitope, VMiral DNA was extracted

prior to the détermnation I'ts 15 sequence in %he presen]te InVention. As
described in t W8 eXd5ress tfé’le RPLns@tdefione of this hepatitis B nutant
virus fromHCC and carrying a nutation at the am no acid residue 133 of the
maj or surface anktger, ode EaNSietbsnmDie F2Ep NUC| ©P! | desambi Ly ing tHenti cal

to that of lghenwbhglé ya&%d\”pgrg§er9:f ltnheth%arg%mgypt ¥pes{ r()a Q%a feadi ng
frames (ORF) COdI n or vir e{g) el ns are fa n utclorrespondl ng
posi tions when 86ﬁ§%¥@d 'irif' t]ﬁ’é WA (FpePVIPFE 1 Bositti el :Teﬁs f&™Fut ant
hepatitis B vi Pi8lygeifoneufeidefPHed 25 according to that in the wild type
virus.

This invention also provides use of antibodies that recognize
20 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 position number 133 of such polypeptide is
25 a threonine, rather than a methionine for determining whether
a subject is infected with a strain of Hepatitis B wvirus
designated Human Hepatitis B Virus Surface Antigen-’'S’-133 Oon
Strain (Methicnine to Threonine), wherein such determination
comprises: (a) obtaining an appropriate sample from the
30 subject; and (b) determining whether the sample from step (a)
ig, 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
35 surface antigen of a wild type hepatitis B virus in that the
amino acid at position number 133 of such polypeptide is a
threonine, rather than a methionine by contacting the sample

under appropriate conditions to bind to the antibodies
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The structure of the different ORFs in the nutant human virus genorfe? {3y 2002
reported here and summari zed in Fig. 1. The locations are indicated as
‘follows: 30 - DNA pol ynerase gene starts at position 2307 and ends at
position 1623, therefore consisting of 2532 nucl eoti des and coding for 843
am no acid residues; - Large surface antigen gene starts at position 2848
and ends at position 835, therefore consisting of 1203 nucl eoti des and 35
coding for 400 am no acid residues. This large surface antigen overl aps the
m ddl e surfacev@djet@en which starts at position 3205 and Ptcti‘E {g%hog‘g surface
antigen which starts at position 155. Hoth the m ddle (con5|g ing of 281
am no aci ds SUBSTI TUTE SHEET ( RULE 26) 12 ~E~'~ 202 WD 991 66048 24
PCT/ S&@8/ 00046 resi dues) and the major #eonsisting of 226 anmino acid
resi dues) surfac Al e e. S osjti .t he .| an urface
antigen; - Cor%cgg%g%%grr?nse }t%lgggé%dc?na%gl% zér?d q%ﬁgg&%%@p%ieﬁth%%n%%z, 5
t her ef ore consf&bicAg bt B39°heftl eoti des and coding for 212 anino acid
residues; and - Trans-activating X gene starts at position 1374 and ends at
posi tion 1838, 14 hetefsyrreconsitSifiiBg Qbe4H65tmdICc] @nlaitdas nadtke Godidigh,f or 154
anmino acid 4 esa)ﬂtggaucﬂé)qtﬁlagtQﬁraqew@dfﬁggeg@@ag@ﬂﬁagh hageestablished this
mutant -. hepatitis B%%ru belf?gi%% tok'g e ad]'rc subtg e as | le ctaltv%d by a
l'ysi ne resi due"3d an HIGPAPRET SSTE0RM S PBETIDAS 1YY 474180
respectivel y ibaueecsnjidricsapiente antigea™eBonsi stent 15 with previ ous
anal ysis of the "a" epitope by direct sequencing, the nutation (from
Met hi oni ne to FTHeREAIMRRIhckES theunthpat Yl ARGk Jieshfduad s438 Rfsdhe maj or
surface anli' gen. Conpared with the wild type hepatitis B virus deposited in
t he 20 Genbank dat abase (accessi on nunber D16665), the identity of this
hepatitis B viT&l® stVWaPhi9%s RiOVE6e304For°f e RUi%e6t PaE sERTRHTE. The
identity of difdlementide relighr diseiansrughnt heapresentanet antideepsti ttis H
virus as conpaseshiw & nepst DOWNE eripakt , sudhepai @ pt Y@ heirfhk ani Smino
?3-8;’/9 ?7- S;%; 9&%&@@&%&% %&%Ipﬂfe%&pg%@% iﬂdRséqLPérQIesbf‘a y
entificatjon Resources accession numnher - [ rface antigen
(PIR accessi on"MlithaF™ f@fl@rﬂl,gego%ea( mq_% Botels %tr%tﬁﬁ é’?g\éssAgEQ%};tand
trans-activati B R7EPP RAEcR's FI06AT MMPIEPPSR55297F G ePIisyReBS pettivel y.
Conver sel y, nuasrhgesnam neadeirdtisarbst metiticonse 30r ot epmisird whatlesach of the
viral proteins;asgespaedatgrdahepss Mibd typacpotsianpast sarthese i ncl ude:
5 nutations in DNAROI NI 856 o RbB: 18T 9BoAWLACE anhi 08B diAGkUdNG the

Met hi oni ne to eoni ne an%e ar. the initiatio cod n _of the or
surface antl geA§PIORSIRRE e éﬁdaﬁl% nsat“}pgﬁs-fﬁgf‘i & HTIRC35 pPOtEn. The
human hepat i ti $eBmriiping glsbher the e lglesaic FamRast P SFeRI @0 et f r om HCC
and carryi ng notats oderdtveantnon,ac chucésidusciSUBSTPILAE SHEERTPERULEE 26) 1
2~~~ 2002 WL 091 66048 Rgirﬁcﬂ&jwodeﬁlrzéce antigen of a strain of

hepatitis B virus, such polypeptide having an amino acid

25 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 133 of such polypeptide is a

threonine, rather than a methionine.

30 In one embodiment, 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 amirno acid sequence of a
35 major surface antigen of a wild type hepatitis B virus in that
the amino acid at position number 133 of such polypeptide is
a threconine, rather than a methionine, and wherein the

determining of step (b}, which comprises: (i) contacting the

SUBSTITUTE SHEET (RULE 26)



12 NGV 2002

133 (Methionine to Threonine) of the major surface antigen, can be used as
material to design oligonucleotides specific to the nutant virus genone.
These ol i gonucl eoti des can be used as material for highly specific

di agnostic agents that detect 5 virus derived fromHCC carrying a nutation
at amno acid residue 133 of the major surface antigen. The human hepatitis
B virus genone in the present invention, with a nutation at amno acid
residue 133 (Methionine to 10 Threonine) of the nmjor surface antigen, can
be used as nat @bisdikeods0 produce proteins of the |nvent|onP9¥“%§§0ﬁ?S|ng a
vector that carries the rel evant coding region, and which ¢an % cate in
a host cell such as Escherichia coli by standard DNA reconbi nant
technology. |5 Proteins of the present ivention are useful as material for

hi ghl'y specifi gpgi aQP&StérFe %%Bkﬁu&ae%ﬁ%g gildg):etg dl?%%p%%ghﬂht'%l %Vlt :‘)US

from HCC) carr¥ ng. a mr,tl lon_ at ampo acid resi I oni n

Thr eoni ne) of PhECHS § §ﬂ?f’5@@ 36 ARt i YeFOREE TRF oA fet¥odS ™t hese sane
protei ns can beowwksk: tdlpﬁodﬁééa‘pmgy(ﬂh@n&lomahdx memotéoreal; anti Bodies.

Pol ycl onal and ifgemoicdyanal t anikivdineshe aBo De: d4S e6msie xS &fsl ab thekeBiagnosti c

agents to det eata_tmlmehw&rﬁeqeeﬁ'n&h\wkylémotr%glsde%@v@é fgpat] tf81B; ¥irus,
fromHCC, with _a, hon at id resjdue 133 I\/bthlonlneto

0 a

Thr eoni ne) of fhe n‘"ﬁ}léjr SUFY daecseta‘?‘lt é’ﬁep%\ et ect | on syst em usi ng each

protein of the present invention 30 or proteins with partial replacenent of

am no aci ds, and anaddteectmbedsiestentlusimglrbnogtiohadampte pol yatlepndk)

ant i Ef)di efs to @uﬁﬁrw&tﬂmc@f&s@s%mg as thiiegﬂlaylfss?ﬁ&d EEondi ea:&r&ashéchagent S

capabl e of detgc epat it \Y tegt _this
et g h 113&'%4% Rat L rlufcaht 'mE\ r JL%[JP g sur’?‘é%% Eela

virus frompatle oare carriers eantlgen who
nmay then be at SFF%’K“ SFf HRAELEPT fg " HEES - ’T‘ﬁ%}PﬁP&)Y’%?%deolPaV&ﬁlﬁl HbdMeB°of such
protei ns can beciudegausnee wateridHiifeoy fdevethspapine efipramahgheccifcaand

therapeutic vaeejoesuagatashtidisolia allstyae mepSUBSH BUREUSHEEEheRULE 26)

12 ~~~~"~ 200%1124\1%“%%659@ aRPCIESIE28L000AR +2631 todl sudeldo1kpown dehal one or
nor e nucl eol%l des |hr;:egnlne seg ence Lan be Stl:lrl?Stl tut ed gy ther ngﬁl eoti des
to produce fhe Zsane protei nt resenéf PRVERTTOR al®8o concer hs “8lch

nucl eoti de chaﬁ@é%r‘wﬂlé‘ﬁ EBosé‘etpor( br‘tﬂ“‘@Fh%e?ep(dﬁt Rt oCAPS 8BS APBRti on. It
is equally wel hnRepwnithale orreddr iemr ecanbrmim@ndsmine acploteivensequence
can be repl acednhy(dhhebmpaadrRQgeHs iind0adtd dequascéefd Bedp byi)t kekh

hydrophi i C pr Qﬂgrérhﬁ% % ﬁhééél?e%’cet Qf W@Q%%lé@e@@ﬁlc%l@faél@ +afLRo acid
sequence. y anal %r% i pQ; (r%t S h§ pgsent 1ci{wg]Qtl on a|mnvol ving 10
ani no acid Peple&?g ht®, p8 YR 01S! 5§fer‘é EPodPFr e aé"dE°t hat
bear close str@Etdr ﬁFq‘a*HtFespﬁa{blséPn”slie\ﬁlb’aerF?t%%ﬁlpr"ﬁﬂ A gniatddacitds), or
addi ti ons, can tbeoudh |402edf tHreowemiled ddidt s¢deenrcesdbsigmptedgsEhcdsDel i cit
anti bodi es recagni zi ng, hapabi therddy ik USrdRMECCh W tdheanittsild @eiat ami no

acid 1S nutati %’Agﬂyg% ;Q’g%?' 1163104 THLEONL NG).y flctQS‘d{TanQEh U IALE

antigen. EXANPLE nuc eoti de sequénce an ced amno acid
sequence of®hul®f RRPAPFiS®B virus, isolated fromHCC and carrying a

nmut ati on at am no aci d resi due 133 (I\/Et hi oni ne to Threoni ne) of the major
surface anti gemn awiwetdedrtiodined: | nhé hptkohl oMgngt 2xepaietomdriskesol at i on

of Viral DNA Theg,vigal; sDNAy wa@ hal-ated fdrpyg@er&eweh%a@mpqe(éé%)epobt ai ned

froma 63-year oId in |.e patient of surf ce antl e rrier.
She was conflr "as an&ﬁgc Eragtmtg %keb?reseflmeTﬁ ?Qe Vi r%us from

her serum cdrri"6d 4 Ha éf“PbﬁP’aecd éﬁfh%“aéicéldr esi due 133 (I\/bt hi onine to
Threonine) in the major surface antigen, as shown by our previous
sequenci ng analwsis Ofehbeon atuePidiopsrodBethaideSabat honiymtibed wsed was:
recognize a polypeptide which 1s a mutant major surface
antigen of a strain of hepatitis B wvirus, such polypeptide
35 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

133 of such polypeptide 1is a threonine, rather than a

SUBSTITUTE SHEET (RULE 26)



200 ~. 1 of the serumsanple was added with 400 ~ 1 of the lysis buftarM0V 2092
(Tris chloride 10 MM pH7.4, EDTA 1 mM and sodi um SUBSTI TUTE SHEET ERULE
26) 12 ~~ ~~ 2002 WD 99/ 66048 27 PCT/ SG8/ 00046 dodecyl sulfate 2s) and
25 ~1 of proteinase K (20 nmg/m ) , incubated at 650 C for 3 hours . Viral
DNA was then extracted by phenol/chloroformand precipitated by ethanol. 5
2. Anplification of Viral DNA by Pol ynerase Chain Reaction (PCR) The virus
genonme in the present invention was anplified by polynerase chain reaction
(PCR) using 3 wegbssshk Overl apping |10 oligonucl eotides, % (ﬁg&ﬁ“designed
according to the wild type hepatitis B virus. Various restric enzynme
sites were included to facilitate the cloning of the PCR products. The
position of these oligonucleotides is shdwn in Fig. 2 and indicated as

follows: IS - ElLa AT TT(;_;(;SC}S:I CACTT ).(S

6) starts at tﬁe iglnclgrfll(nat ﬁ?%:; (feée of the co%é-ggp?e %n% lr:xglgyme‘r ase,
posi tion 2307 &FEHEFFAP™ ntieT eRtnaFecse cecaéﬁd“ﬂ‘&"’t'ch‘&erteﬁé &bafng
strand (sense Getgonpeitéotichoprides addi tquﬁaherl el dpproestiafetsapnlenzyne
site is underl ifmed,th20sub3>éb63 an @A) CTRGACH CI{EKIFHLTERTERY sbdER fho®. No. 7)

starts at the ipLgr %' esEE'?&'d%%@Q&Yﬂ%mS' tendbalic akiRosiddQng220 of the
viral nucl eotide se 1.wgb%}jnatc es | ementary strand égntl -sense

ol i gonucl eot i d&PIYH t& 8| | “Kbal m?teaé’ttr |m€“9 5n®8h W8T sCUnder | i ned:;
25 - XbaS ( GAGFCTAGACTCIEREGCLAGTTENS ( SECY PPlppemisdes)asingr 3% 286 ne he
i nternal Xbal sicte, scaiuehbe whape did€éats droascHehahiod axbaFeanegonwel eoti de

but nat ches th%a?@ﬂlsﬂgf%é %H@;&e%?@ﬁea Qii&@%@'r&%&t@@)s AR R@did i-apal Xbal
restriction.enzyne site_ is.underl. ned

( TGAGAATTCTEACEAT T CP AT AR & e FoTI 5?“‘ SRR Fha®st op
codon of the DRAMNGIVABF agathet LRRR it TORiPEdne S THE2GF 1 tﬁﬁcﬁaé‘Bf‘Fde
sequence and natndhessrdreprcom erpatEiopsste apidid ant thsamsébedigotbereot i de) .
An addi ti onal E@QE’«_};ni’&SEH‘ié ebl PFeRAAY D 54 e d&cutRdes lwvhaekkr 35ubj¥ii
(TTTGTTTACGTCCQ@TL(@E;Q .D. No. 10) starts near the initiation site of the
X gene, EOSI tion 1420 "of the viral nucleotide sequence and matches the
codi ng stra d (sense oligonucleotide); SUBSTITUTt SKEET (RULE 26) 12
~~~~"~ 2002 WD99/%¥604P08 - PETY3ke8/ 39686 Fhei HdPFrypgnucleic acid,

( CTAACCTTAGT TTCUGEAMGTET T GAT )(rSEQ: i dodD. méNo bell3bssitegy witiclapgetearabhe
initiation sitea@ket he ERAPH WIEHESE:t 28l e PRSHIEN i RSAK cARdd IR thes t he

conpl ementary st ggg S(ar}tlho§g&§3 olérgp%%%gggl de). An additional Hnd |11

restriction enzyme site s un efllne ing viral DNA as tenplate, PCR
was then cafried out on a DNA Thermal Cycler (Perkin-Elmer. Cetus) for 35
cycl es using Pfip pohadimense €5t sarateray U9M8rAs§ Pleagh té§ere cEdifdPst i ng of
1.5 10 mnutes at a denaturing tenperature of 940 C, 2 mnutes at an

anneal i ng teﬂpefrﬁfsumvéﬁtléﬁopgvaads% Mdiubass&t i@RnextPng anchanpanat ure of

720 C. The foll t ol |
Flagl ] Xbas, XodS EOR8 e VLT R IADR . a0 Gan ot ed a1 eat f on

products of ¥1. 2 15“1@5“?94%53%??(?“1 by 1 &b PREHELtTVel§PRR 8 EniHG ISt t he
Anmpl i fied ViraldeBNgnfrahierasHapat i4ap/H Ving SurigceDMaigeagEntif Qem
Fl agl / Xba3 (1. Zddh)linwaaue2@isnhjeected traraonshé) Ctinarnenzynpeidegestiaon by

Hndlll and Xbat!dntacting a polypeptide which is a mutant major surface
antigen of a strain of hepatitis B virus, such polypeptide

30  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

133 of such polypeptide is a threonine, rather than a
methionine, with the chemical compound under conditions

35 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 inhibits the polypeptide so as to identify

SUBSTITUTE SHEET (RULE 26)



n
prior to cloning in a BlueScript plasmd pre-treated by the sane 12?“'““” 2002
restriction enzynmes. Simlar digestion with Xbal and EcoRI was applied to
"PCR product from XbaS/ Comon3 (1.4 kb), prior to cloning in a BlueScript
plasm d pre-treated by Xbal 25 and EcoRI. On the other hand, the DNA
fragnent anplified with V11 and H ndl 1 ADWB (1.1 kb) was directly cloned
into a ZeroBlunt plasm d, devel oped by InvitroGen (U S. A ) for cloning
bl unt-end DNA fragnents. 30 4. Determ nation of Nucl eotide Sequence
Nucl eoti de sequpfgesPf the human hepatitis B virus isolated from HCC and
reported in the present invention was deternined on pl asidSBRAMErpl at e by
chain-termnating inhibitors, using 35 the Sequenase DNA Sequenci ng Kit
(United States Biochem cal Corp.). To fasilitate the sequencing procedure,
various inter nal O|I§O ucl eotr{ﬁd 8 ver.e desi ned fromV1l to V16) according
to the wild typeiBpaet PEPRRA FHES éﬁdci“?‘?& LUBET? TUPE S SFEEP™ (‘RULE 26)
12 f~~"~ ZOJQthQQFG%%nZQ positions are indicated in Figure 2.
PCT/ S8/ 00046 From the anal ysis descri bed above, the full-Iengt h

nucl eoti de seqggnce; ffediRenhgRaL | biSy Rl rUShedrsal %@d sheam H XCFEQ 2
S

carrying a jutation_ Coartnmougd%c%qth;esrﬁéngue&c%g§%h \A%m?%nl r‘]“%ﬁt,?ce)w oni ne) of

the maj or surface anti , e deduced
anm no aci d seqtRRES €gdPﬁ‘§"ef“6|m9 hErhRgtdPrvPY @t pratei ¢fs }%%Pétsﬁbwﬁl n
Fi gures 4-7: hepats tesidhareddiurBNAIqrelicy mes &seif{Us gurfecéd)Antigke-t arge
surface 10 antigebonistehudi PEchivhimedd] enadshima) Orwhsamfcaagr@gga gem (Figure
5), the core pé%ﬁ%] ? guiLe, Qqet Qﬁl{;lﬁai‘é achlyald ng orp f#‘ (Figure

7). Alignnent rus-se feSent 1nvention w 15 ot her

hepatitis ¥ viFaf gfélqﬁénﬁe?r %alﬁ?%atl"r’fltshg CEMFanR datRBABEY Wi | poi nt
to specific sebueimse agi ﬁmem@m::@ apdnednden vhibeln diddebe tiaod the design DNA -
probes. A det estidnssyshes Usi AJ mpHby MBLASE:<C haitgéeact | anw{ RCRYvean t hen
be deve' _oped. nGuch :PERs r&a%fsl Qﬁ'stﬂ/?ltl benk ng/rpﬂn%easpmtnaggmscnonger

ol i gonucl eot i d§§3 specif] fi ¢ to1 epatl hgegllrues In th e present

i nvention) wit Ut ati-on YFT’I%a aC| @33 I'F3 et Biednihe to

Thr eoni ne) 'of ’E‘ﬁ@“rﬁi‘ﬁ&? sﬁ’ﬁF%céhﬁnt‘ih@é‘hca% héP‘éW“él I‘B’ﬁeﬁg HGREYORDeci fi c
detecti on of thesd tnintantindingl bONEenBrhefdolyreptriade BNA ttan cheméxaY act ed as
descri bed 25 i Botgtumadi; nv@ent idebecBE3 r@@@:&i&@@ Barmll‘mg per frileMmedetS& A

specific ol i gog&%&&w Qgschtéswﬂ,ptee‘a&ém A @;\/ca lcagmqlqagl &Aé%@r%rdéﬁ&r' bed
above. Results can

hemlica ug % %1ts th Soe thg.g so :Llé,etts_ nal%
agar ose gel. 30 %cordf%‘bpctél KHBWR i rmunolp8 YRA *proce ures PP 8 possibl e
to determ A& e@u%f@ﬁ%air?ﬂﬂpa%@é{%%e@@ﬁ@éél%@ftPrﬁes"@nthnwg’éﬁéél%7
Det erm nati on by tHweserepidtopes.specific to human hepatitis B virus, from
HCC and carrying a nutation at am no acid residue 133 (Methionine to

Threoni ne) of Lhe, n@h&ént%%nsgﬁsgcgré‘m&&en Mebloaal d o sathe iég of

pepti des using known genetic _en sy ntheS|s o) r ot ei ns,

eerl

production of 8HTTWd| eIESHEL| 9 tlieomf‘%‘g?é’té‘ﬁﬁo&p%g‘e HeRRS G of

speci fi ¢ ditagnespikle ehdentsingberitoreeAnlaf cprobivyradiich eamprseEBSTI TUTE
SHEET (RULE 26)a) cbn2acting-a gORpPAD:99¢ 66048 B of hetapeuhicr vaetaoes, and

antiviral agentge: allo3CA8L00046 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

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

133 of such polypeptide is a threonine, rather than a
methionine, with the chemical compound under conditions
permitting binding between the polypeptide and the chemical
compound; (b) detecting specific binding of the chemical

35 compound to the polypeptide; and (c) determining whether the
chemical compound inhibits the polypeptide so as to identify

a chemical compound which is capable of treating infection by

the viral strain.
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A detection systemfor antibody against hepatitis B virus isol at ed1 2r%m'|-&gz
and carrying a nutation at amno acid 5 residue 133 (Methionine to
"Threoni ne) of the major surface antigen can be devel oped usi ng pol yvi nyl
mcrotiter plates and the sandwi ch nethod. Briefly, 50 ~Cl1 of 5 ~. g/
concentration of a peptide fromthe hepatitis B virus in the present
i nvention, isolated fromHCC and carryzng a nutation at am no 10 acid
resi due 133 (Methionine to Threonine) of the major surface antigen, can be
di spensed in egghygk! of the microtiter plates and incubated overnight at
roomtenperature for consolidation. A simlar procedure cBEn"¥e%¥pSlied to a
protein purified fromhost cells such as Escherichia coli. |5 The
m croplate wells can be washed five time® with physiol ogical saline
sol ution contaiping,0.05% Tween 20. For overcoating, 100 ~1 of NaC buffer
cont ai ni ng 309 (V7 viTBREEPT 8P URFBKIEYS 05T WsEh B0 (S BAFYHI9 %an be
di spensed in e&BAMiGAL cenreuaisioar Hetl marskactivpe (faz imeAiawer3Ovipiaiutes at 20
room t enper at ueepatdie deffer preeeranihgbodées cwpetifd:C fe@kcif@nayut #Rtch
(Met hi oni ne t o JhreQnisNea AloAll N0 rdCi goﬁ%ép_%ae I3 AT L NGB Oha§uF face
anti gen) hepatlt;: B virus in serum, he pc{)g r’gﬁrpy reactjon.can 25 be carried
out such that 507t of*tHE*Es Buf¥ ef ¢ 1F FSF 5 SePuth*Shfpl 8°E%n be
di spensed i n eBEhYRARCAEPI e et 2HRACI Fridhatereh WifiticAbbite f¥PBr at or
for one hour athecomnbeapet abgnenceAbfes regopl @irfene odintikhenpsd rawyld eacti on,
mcropl ate wel kgpargepgsrsbed &iva-dd mas cas: dascrihad aboyee 3Rshvibhe
secondary T eacki, ol 1,89 £L. AT serAdLsh.PLOXI dass, Labelednantiafuran | gG
nouse nonocl ona a,ntl_godl es dissol'ved I.n 5 Ul of calt. serum can be
di spensed i'h eZERPTEIPEr opitafie WEI | SBET R hc GBHRRTon ST TV &E_™ i br at or
for one hour aPe38iYGom berpagabateserysbn rompeetidm andeths dwnibel washed:
five tinmes in thepsane way. dAkeetimfddéiddcatiiof bhydimagert peleoxdr@eitas
substrate) and gfpsiln0fo QNEBYIENIRALAM NG 0] Wk 0Rn{:a%oCOhOmIeYRL oper) in
each wel |, and F}fter i ncubat 1.on fq{)i 30, SUBSTI TUTE SHEET (RULE 26) ., 1 2

664 tide so as)to identa:

~~~b~ 2Q2 WO 9§I'BBUAE ST BT S0 00046 HFRuyBE At °r B0 t eRparature, 50 ~, 1
of 4M sul pHari & SR§™ 86| TRMEHPEAMI5E 8F SFeASEY IEnPERTR CHBF | 1T5SE0D furt her
col or devel opnbnmt tlendrifret stwadinng absor bance at 490nm 5 The present

i nvention makes possible detection of the nutant human hepatitis B virus,

n particul ar GROse: CALILA0 A IUAN:Q:30 BBAR:AGhA E6R1AUEadSEne

(Met hionine to Threo me%p of t,t}le ML or ﬁ}zrgac ant%gsen., e prée ent

nvent i on al 5o BPBUAHe ORI RAITER® S5 LS CEAREBIE ST A RPGAFD Aot f i ¢ and
10 sensiti @ défeclPoi aRff@stéde| o sEBRRE ofr inyREeR} o ictdevePBpiBht of HCC
when the HCC nmeyrbin tandatephamdceur Brhlliynefitidittivencaddiese features all ow
accurate diagnosis of patients at an early stage in the HCC and al so help
to inhibit 15 w.th.hi r effigi . LEd V] .9t ei ns and
e 1 ant i bodi o8 Gader (1 BT Caear 3 i sh L aanthd A bot el

devel opnent of wgﬁﬁﬁhifaé‘t "TTARY PRALTApBUTiACey A0 REY, Chs 2wt Fa R, ©f

i mmunol ogi Gal plearkddeuts calres SeyaeneelR@Ertafor hatingn aon Bipgcegial genes
of these nut antsegihémseshit Hibeehek pduikhé amide\wrliapicrgetdet edt 4 @ajsyst ens of
the rel evant proteif antigensrand,an Lbodigs.c A geprant hody,cegpl exes
can be detected lgxokgcoi met hodts.. 25 Sgem TicC gDnocnI onill gntdld%ol.gcl onal

anti bodi es can “B&"7 al §€d *y PP Pz PG ahi el §° stich &S KPR Aid *Fabbi t s
with peptides SPTBPRYE nEaEECithPE 2 JSRPEARINhepat FETS7aBIVE r thads§°fr om HCC.

| nhi bi tory ant ither @owmgents scah Belvest jdededng dffegeied tagat istlathese
proteins and n:eCeh®den 8Einddil t Br8a@brion 30nViad0 supfber prasent a

invention is bg)%ggm%éutgtcg { ;ac%ggpmn Jdlepatitis virus genone isolated

fromHCC and carrying a nmutation at am no acid residue 133 (Methionine to
Threonine) of the major 35 surface antigen. The invention nmakes possible

hi ghly speci fi dhdepettdloridecthiess@ameunbnviliepat bessi Brenr bke fsima HEC, and
provi des nedser itde SdIGiepsids Ot BE bicReYYAd0nakcpRd vnpsl Bk iaa} ithedi es for
devel opment of \Jugh, ARl el QR SYSLETL: BYBITLE T o B SHEElL {RF 28k,

polypeptide. If the polypeptide does not degrade quickly, is

bicavailable and highly active, a smaller amount will be
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1 Z t~i~ ~ 200Z WD 99/ 66048 32 REFERENCES PCT/ SG8/00046 1. Oon, c-J.2 NOV 2002
"Viral hepatitis B in Singapore: epidem ology, prevention and
control-nonitoring the hepatitis B 5 progranme and managenent of carriers”
J. Royal College Physic. London (1997)) in press. 2. Qgata, N., et al.
"Infectivity and pathogenicity in chinpanzees of a surface gene nutant of
hepatitis B virus |0 that energed in a vaccinated infant” J. Infec. D sease
(1997) 175: 511-523. 3. on, CJ., "lssues associated with HBV nutant
strains" J. Roywaldepds! ect e Physic. London (1997), in pres;CT/15 Ab‘ 4‘SOon,
CJ., et al. "Hepatitis B surface antigen (HBsSAg) nutants - THEPP
significance" Annals Acad. Med. Singapore (1997), in press. 20 5. Tsai,
J.F., et al. "Additive effect nodificati“®¥n of hepatitis B surface antigen

and a antigen gn th vel o nt_.of hepatocel |l ular carcinonge” Brit. J.
Cancer (1996) ﬁgujﬁfég- ?Lgﬁz.gg_g%c%.vem%?’e@ %,Ct*mlaé'k?ﬁf”ér“ gﬁ&‘é%"‘WBgy of
hepatitis B 'atovar? «ft £kahd HuttHwt $rtsjHniviiléantee ihe drrerdenfopabat i on”
JAVA (1996) 12:rhppidbef 7theCphlyepEidé Hapat Elis B Ehengilzaepoitd And

Si ngapore’ Langet Sbd-t996)y 348+nd385,13861a8: 60D offad aaflvale £orNALUr Al
hi story of hep%gclrtnlge nguﬁ?ce antlgen nutants in c?| |.dren Lancgt (1996)
348: 1524- 15253 F FRIT SONST T°F, FS IV EE et TR P T at R TP WépaLi tis B
virus" Eur. J. OBasPfoeftler .ing tHepatsl SoYLPOgE)t 8relyp rea@éont 1eMsyBSTE TUTE
SHEET (RULE 26lactidit®d tésts 202 iMDmi84 61604 8133 RETLSEAB/HAO84ERyE) andon,
CJ.) et al., 'tNolkesidatiep dam.ekogyiaf shepatitis B virus vaccine variants
i n Si ngapore" Vaccine (1995) 13: 699-702. 5 11. Con, CJ., et al.

"Mol ecul ar epi dem ol ogy of hepatitis B variants and nutants - significance
and transni'8si BPPTT3PEUSLGR1 BARCFRREIHEL FATBpAS. a%A MELL HEWAD §9 $RESRICC.

Si ngapore (1995kippeBIndShe 20t 1dhd Carlvele, Mt aee ralt. liddedato g@netic
variation: hepat ifii Snd pHetdSaidSy @ .0bMNpEaHphaxanphredl ancel s 1R93he 341:

349-353. 13 . . : | y . utlc J b e Za . ;ma eSaner 15
(1992) 63 161?‘?%%&?&&111},%uchph\c(%écaemti 9f1,1ePALI LS o B VLT US n MPX

agquedus or non-agueous solutions, suspensions, and emulsions.

15 Examples of non-aqueocus solvents are propylene glycol,
polyethylene glycol, vegetable oils such as olive oil, and
injectable organic esters such as ethyl oleate. Agueous
carriers include water, alcoholic/aqueous solutions, emulsions
cr suspensions, including saline and Dbuffered media.

20 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

25 additives may also be present, such as, for example,
antimicrobials, antioxidants, chelating agents, inert gases
and the like.

This invention also provides a composition comprising a
30 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
stimulate or enhance antibody production in a subject, and a

35 pharmaceutically acceptable.

This invention also provides compositions comprising the
chemical compound identified by the above-described methods in
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14. Carman, WF., et al. " Vacci ne-i nduced escape nutant of hepat |1t25§‘!(ﬁ 2002
virus" Lancet (1990) 336: 325-329. SUBSTI TUTE SHEET (RULE 26) 1z ~~~~r
zo~z WD 99/66048 34 SEQUENCE LI STI NG PCT/ S8/ 00046 (1) GENERAL

| NFORMATI ON: (i) TITLE OF I NVENTI ON; A MUTANT HUVAN HEPATITI'S H VI RAL.
STRAI N AND USES THERECF ~i 1) NUMBER OF SEQUENCES: 11 (2) | NFORVATI ON FOR
SEQ ID NO: 1: (Figure 3) (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 3215 base
pairs(H) TYPE: nucleic aci d(C) STRANDEDNESS: doubl e(D) TOPOLOGY:
circular(xi) Skebid¥s#s DESCRI PTION. SEQ ID PCT/SG98/00046

NO: 1: CTCCACAACATTCCACCAAGCTCTGCTAGA TCCCAGGGT GAGGGGCCTAT

ATTTTCCTGC60TGGT GGCTCCAGT TCCGGAACAGTAAACCC TGTTCCGACTACTGCCTCTC
CCATATCGTC120AATCTTCTCGAGGACTGEGGGACCCTGBACC GAACATGGAGAACACAACAT
CAGGATTCCT180A GCT TA T TTTCTCGITGACAAGAA
TCACAATACC240 ﬁ%@&%w OﬂA?f“rﬁf‘FAg}tﬁi&éEl%ar
CACGTGTTCC300 TEEX CARRATI CHCABT S TR TRACETEEAA eFER CFCTTGIC
CTCCAATTTG360TCCTGGCTATCGCTGGATGTGTCTGCGECG TTTTATCATATTCCTCTTCA

$%%GCTCT22 gAi@%MI@T@J@M&g%w TGEIG00EG ne
accmcm%ﬁ%%%%%%% AR in
ACTGCACTTGGOOTﬁTWTﬁ?@WWWWEM@T?mGT%

CCTCAGT CCG560 T CRECTERE FCAGTTIFACT AGEGOTATER TIEMEGAGESST TIOGET ACGBrus
TTTCCCCCACT 20 T flfdeCAI T LeAGTF T AT AHGCAT LAEGLE G GM TR EEECEAMGEe I ne )
ACAACATCTT780GAGT QOCTITJ ACTCIALT AGSAMTIIT (CTITJGTCTTTCOGT ATACA
TTTAAACCCT840AAT 'CATGGGATATGT AAT

TGGAAGTT (bOGGT ACT TTACCGCAGGAACATATTGT ACT A AAACT CAAGCAATGITTTCG

AAAACT GCCT960 GTARA FAGATET AT TRA FFeaGRLRGT ATG R SCARAGAST FETCREPETF i ed
GGCCTTTGCT1020<SuBSEIcTUHE fSkiEETeatRubEa 26)ject]l iRferedlwiz(302 W@a98| £6048 35
PCTI S&38/ 00046Hepat1tls B virus designated Human Hepatitis B Virus Surface

CACTT. TCTCCEAC T ACAASGECT T CTCTAACMATATCT ARG LHOCHT T RCocoGTTGoooseoms

CGGTCCGGT CTCT GCCAAGT GTTTGCT GACGCAACCCCCL200ACT GGAT GGGGCT TGGCCATAGGCCAT CAGCG
CAT GGCTGGAACCT THET GEOROCTET G 2 60 CECATICRAT AGF GREGAAET BETHEAAEaT T GTad TGCTCGCA
GCCGGT CT CGAGCAASAI3A 0 o A FOEARCEAGAACT G E b6y 6T cd GECANRPACAT CCTTTCCA

TGOCTGL380CTAGGGT GLCHEDLAACTGCATLT GGLETGRCT, QGGOGL440C

A CCAGI0000CACCTCT e AT T GO AT T CCCTT 80 AT GRS COGT BT OCA

CTTCGCTTCAGCTCTGCACGT CGCATGGAGACCACCGlGZOTGAACGCACGCCAGGT CTTGCCCAAGGTCTTATA
TAAGAGGACTCTTGCEALT CTOASCAALE 80 FOT GAACGASCOASC of TEAGCEATACEEEAANSGALTGTGIGIT
TAAAGACT GGCAGGAGT Aoi@ T 6sGEACCACAd AGS T TAAAGAY BT AJIGEACE AL G GIASCCATAAAT
TGGICTI 800GT TCACLAGAGCATGCAACTTTTTCTCCTCTGCCTAATCATCTCATGT TCATGTCCTACI 860T
GITCAAGCCTCCAAGCTGT GCCTTGEGT GECTTTGEGACAT GGACAT TGACCCGTATAAL920AGAATTTGGAGC
ATCTGCTGAGITACTCTCTTTTTTGCCTTCTGACTTCTTTCCGTCTAT1980TCGAGATCTCCTCGACACCGCCT
CTGCTCTGT AFCCGEAGECETVERGAST CFETEERACAZeE 07 TETHCECeT CACKSPACAGEAETLAGGCAAGCT
ATTTTGI GI TGGGEGT GAGSIST GAHmAAZ 140t COERACE T 6B LEGNAGIFRA E TT GABGAT GUAGCATCCAG

GGAATTAGTAGT CA@A@QQEAECEE%AG@EAN A BFICd ARALT CAGALAMT AT T{GRGERT ] TCACATTT
CCTG2220TCTTA GIACIT T TTTGGAGTGTGGA TCG2280CAC
TCCTACC&TTAC%%W AG'?’ %% TAGACGAC
GAGGCAGGT CCCCT RBANGAREARET m CéEiTBCE%‘T‘CGCAGAAGA

TCTCAATCTC@BGAAT@F@MC@FW@FAW@WAB@m@%M%TWTA@MTTTATT
CTTCTACTGTACCT &3 GI EAAR €252 0CCaATEEECAMATKERCT T GCEE T SGT CACKITHGATTEACAAGAGGAC
ATTATTAATAGAT2 %aggql; TTAAMATTAATTAT
GCZG40CTGCTAGG?§@_A'%%{?FT AAATATT;éCCCT G é“ﬁw%g 27DOATTAT
CCTGAACATGCAGTT: f{Pch"'r REGERT A’fﬁ‘A‘iﬁ&fAé’FcFGfWé’é SUBSTFYUTE
SHEET (RULE 26pntigerp ofga—piddOyPADhent 66048 B361 RET/A8EDBA000¥E6 amino
GGAAGGCTGGGATTEEAT AR tAAGAGAGAAA rﬁEAQAC@@AmWTEolypeptlde is

TGTGGGTCAC2820CATAT] TQETGQ%BQ?A%Q AGCAGA SFAGET Q@
TCGACRAGGCZBBOATGGGGAGCAA GT T TCCTCTGGGATT g
CCAGTTGGAC2940CCT %ﬁ?ﬁf %&i\%

CAAGGATCAQOOOT@@EE&GAWTE@A@@P %e@mmwmcmmew
CCCACCACAC3060GGCGGTCTTTTGGGGGGGAG CCCTCAGGCT CAGGGCATATTGACAACAGT
GCCAGCAGCA3120CCTCCTCCTGCCTCCACCAA TCGRCAGT CAGGAAGACAGCCTACTCCCAT
CTCTCCACCT3| 80CTAAGAGACAGTCATCCTCA GGCCACGCAGTGGAA3215
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(2) | NFORVATI ON FOR SEQ ID NO:2: (Figure 4) (i) SEQUENCE CHARACTER b2 k&Y 2092
(A) LENGTH: 843 amino acids (B) TYPE: amno acid (C) STRANDEDNESS: single
(D) TOPOLOGY: linear (xi) SEQUENCE DESCRI PTION. SEQ ID NO:2: Met Pro Leu
5er Tyr A n H's Phe Arg Lys Leu Leu Leu Leu Asp Asp 1 5 10 15 Gu Ala dy
Pro Leu Gu GQu GQu Leu Pro Arg Leu Ala Asp Au Gy 20 25 30 Leu Asn Arg
Arg Val Ala Qu Asp Leu Asn Leu Ay Asn Leu Asn Val 35 40 45 Ser Ile Pro
Trp Thr His Lys Val Ay Asn Phe Thr Gy Leu Tyr Ser 50 55 60 Ser Thr Val
Pro Val Phe Rs@oRsgofd U Trp Gn lle Pro Ser Phe Pro 65 70 _75 80 His Ile H's
Leu Gn Gu Asp Ile lle Asn Arg Cys G n G n Tyr Val 85 90FPeESEY% o Leu
Thr Val Asn Qu Lys Arg Arg Leu Lys Leu Ile Met Pro 100 105 110 Ala Arg Phe
Tyr Pro Asn Leu Thr Lys Tyr Leu Pro Leu 2&sp Lys Ay 115 120 125 Ile Lys Pro
Tyr Tyr Pro Qu His Val Asn Hi s r Phe Lys Thr 130 135 140 SUBSTI TUTE
SHEET (RULE 26§°*%( sa(‘fpie ot IR ViF 995%6‘60a8 PCT/ SG98I 00046 37 Arg His Tyr
Leu Hs Thr Leu Trp Lys Ala Ay 1le Leu Tyr Lys Arg 145 150 155 160 G u Thr
Thr Arg Ser Al ah$erinRPhet {ysfdoheSeprdRrided o mSerodle P thkut ebalsf®ijdésS A n G u
Leu An Hs QyphegedeyiVal cBhevEam T aSgr Thr Arg His 180 185 190 Ay Asp
GQu Ser Cys,Cys Ser A n Ser Ser Gy Ile Leu Ser Arg Ser 195 200 205 Pro Val
Ay Pro Cys VaI Arg Ser Gn Leu Lys Gn Ser Arg Leu Ay 2i0 215 220 Leu @ n
Pro An dn G yr&EAWERt QL2 AYPEPYidafsa SefFhed (f AFesRin®55593%F 288 240 Qy
Ser Ile Arg Al &cALyy Fdluibk st ohThrvikal Argridxg Ser Phe Ay 245 250 255 Ay
GQu Pro Ser Ay Ser Gy H's Tle Asp Asn Ser Ala Ser Ser Thr 260 265 270 Ser
Ser Cys Leu Hi n, y ki ) 80Q 285 Leu
Sex Thr Ser s%hgs gnntélgﬁ g%vjﬁe% é%é ‘% ICl%g rﬁn%ég % 8 3Q0 Hi s
Asn Ile deOPr 8‘“@8& $erm Aa t%l\?gg%g?c?;%t&ﬁ“ @fd“?ﬁiflﬁ%a‘%l"ér%% SB‘fb 315 320
Phe Ser Cys Tr pofrperdde@avipgeamragingriciSepeqyencpr sh s dSéfers Fr325 330 -
335 Tyr Cys LeunBesild sydd emMal adsd skeuerdaloHtte As{) oFr fur@aye R iges 340 345
ggg \T/hlr ghu Hi %f%ypa@lulblﬁ 1AS Bndd echérgnllrloeaa@ aérﬂogmlo%rﬁmﬁ]@: ﬁF’g ggg ggg
a r r o n r a
380 Ghu Ser ArgfLE%C ;efd? JS%r PRPe iRl t‘g’é é?'EtIXlonlIBro 385 390
395 400 Thr'°’Cys Ser Trp Pro Lys Phe Al a Val Pro Asn Leu A@n Ser Leu Thr 405
410 415 Asn LeFhieuiSeentSen AdpolepuoSalesTrpel eboBerdeseuitep Wadci8®er Al a 420
425 430 Al a PheulyXeH ®mbkes 0 ahesdHdivanPro Ala Ala Met Pro His Leu Leu 435
440 445 SUBSTI TUTE SHEET (RULE 26)

This invention is illustrated in the Experimental Details
20 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 to, limit in any way the invention as

set forth in the claims which follow thereafter.
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~ 7 ~ov zo~z WD 99/ 66048 1' CTlI S&®8/00046 38 Val Gy Ser Ser Ay Led E’rmwzﬂgz
Tyr Val Ala Arg Leu Ser Ser Thr 450 455 460 Ser Arg Asn Ile Asn H s H s
Gy Ala Met A n Asp Leu H s Asp 465 470 475 4B0 Ser Cys Ser Arg Lys Leu Tyr
Val Ser Leu Leu Leu Leu Tyr Lys Thr 485 490 495 Phe Ay Arg Lys Leu His Leu
Tyr Ser H's Pro lle Ile Leu Ay Phe 500 505 510 Arg Lys Ile Pro Met dvy Val
Gy Leu Ser Pro Phe Leu Leu Ala A n 515 52D 525 Phe Thr Ser Ala Ile Cys Ser
Val Val Arg Arg Ala Phe Pro Hs Cys 530 535 540 Leu Al a Phe Sex Tyr Met Asp
Asp Val Val Leyo et @ Lys Ser Val 545 550 555 560 G n His Leu Gu Ser Leu
Phe Thr Ser IIe Tﬁr Asn Phe Leu Leu Ser 565 570 575 Leu AG/SCP¥MMSs |eu Asn
Pro Asn Lys Thr Lys Arg Trp Ay Tyr Ser 590 585 590 Leu Asn Phe Met @y Tyr
Val Ile Ay Ser Trp Gly Thr Leu Pro @ n2595 fi00 605 GQu His Ile Val Leu
Lys Leu Lys @ n s Phe Ar L S, Leu Pro Val bl0 615 620 Asn Arg Pro Ile Asp
Trp Lys Val KRG 23y Leu Leu 625 630 635 640 Ay Phe Ala Al a
Pro Phe Thr An Cys Ay Tyr Pro Ala Leu Met Pro 6A5 650 65S Leu Tyr Ala Cys
Ile An Ser Lysn @he -AtendheieEkt-ibPhe 53ebwPr thel Mum@hOh&6h 1670 Byvihys Al a Phe

Leu Cys Lys G&&x #%%e%ak?&!ng{:r aflr® é/@ld éésald@ZSu@B @éﬁdﬁ Qlon Arg Ser
Gly Leu QIS' G’Pn oni e) oA'g}lEahe g Erc o cg él Leu
Alalle Hlsréﬁ Farg I of uf?epﬁgt%ed”f@%lff a%8% 799 YUa ProLeu
Pro Ile H| s Thﬁms&leatai% qesiieres WsadAF%F"Gy’édPhe Al a 725 730 735 Arg Ser Arg

Ser Gy Ala Lys Leu Ile Gy Thr Asp Asn Ser Val Val 740 745 750 1z ~~V
EOZ \If\D 9%/ 66%&?@@ QgQé@ 3k 8Yt H8e Ak Gork- VS siyylelroléethPrk&ePr ghTrP/ |
eu Leu Ay s c o e Va
Tyr Val Pro Ser rﬁ 2 %l gn? %gg g%% @Q e illl ks Sﬁs % r%%r Ay Arg
Leu Ay Letf Ty?® Rrﬁcchpé‘t TEBS PYOSHES BB Léﬁpﬂéu "FIP hl?B t?’i’os 5h‘é“fd&sg Pro Thr

Thr Ay Arg Thir®eheketerTyr cROSLRBI@ 81tatAlon ¥alardar Prid BEsivae ¥ Ser Hi s
Leu Pro Asp Ar guafaliohlise Phe H280825%)830 Aha rSebrPearisie Hnsiyet, Alsa Trp Arg

Pro Pro B35 84Q,{2) y,N E@Bb@&lsﬂ\éelzq@@n% |aQa s% TG 8597 (ki } o QUENCE
CHARACTERI STI (§i (A)DN NGTH 400 am ng aC| §“ TYPE:. am no ag dtd\lc
STRANDEDNESS: &1%5g1 & %‘ TOPOCAEY =S| Phear & glt%‘Z:R? SEQ I D
NO:3: Met &y @@P@Fﬁ sért*SePrtthrlBV%t@OG n Gly Met GI y Thr Asn Leu 1 5

10 15 Ala Val Pro Asn Pro Leu Gy Phe Phe Pro Asp H's G n Leu Asp Pro 20 25
30 Ala Phe G yadl geASiipear ifSnrAsne:Rmp18sPbdldy AsthdPhgeriide R¥HO Asis 35 40 45

Lys Asp Hi's Trp.FBr X 5 - E1\Ic a R 55 60
e Gy Phe Thggtqtgéu.a%! RN 2l (Y YR %% e Gln x50 60

Ala Adn d Y, Il &P ef_eﬂ“i‘i‘:1‘l’r a‘FPr?1 Q?Sg %‘% 1'&'3 Al e?hl-a"r %‘aﬁ’% Wlbfaﬁleaag poem

consists of 3215 nucleotides which is identical to that of the

wild type virus of the same subtype (adr). Open reading

frames (ORF) coding for the major viral proteins are found at

corresponding positions when compared to the wild type virus.

Position 1 in the mutant hepatitis B virus genome is defined
25 according to that in the wild type virus.

The structure of the different ORFs in the mutant human virus
genome are reported here and summarized in Fig. 1. The
locations are indicated as follows:

30 - DNA polymerase gene starts at position 2307 and ends at
position 1623, therefore consisting of 2532 nucleotides 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

s coding for 400 amino acid residues. This large surface
antigen overlaps the middle surface antigen which starts 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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85 90 95 Thr Asn Arg Gn Ser Ay Arg Gn Pro Thr Pro Ile Ser Pro Pr102L oV 2002
100 105 11D Arg Asp Ser H's Pro An Ala Thr An Trp Asn Ser Thr Thr Phe His
115 12C 225 A n Ala Leu Leu Asp Pro Arg Val Arg Gly Leu Tyr Phe Pra Ala Gy
130 135 140 SUBSTI TUTE SHEET RULE 26) ~ z ~S0~ zo~z WD 991 66048

PCT/ S(08/ 00046 40 Ay Ser Ser Ser Ay Thr Val Asn Pro Val Pro Thr Thr Al a
Ser Pxo 19S 150 |55 160 Ile S5er Ser Ile Phe Ser Arg Thr Ay Asp Pro Ala Pro
Asn Met Qu 165 170 175 Asn Thr Thr Ser Gy Phe Leu Ay Pro Leu Leu Val Leu
An Ala Ay | 8QobB&ok90 Phe Phe Ser Leu Thr Arg Ile Leu Thr Ile Pro @ n Ser
Leu Asp Sex 195 200 205 Trp Trp Thr Ser Leu Asn Phe Leu GF§TR%°%R#% Pro Thr
Cys Pro Gly 210 21S 220 G n Asn Ser @ n Ser Pro Thr Ser Asn His Ser Pro Thr
Ser Cys Pro 225 230 235 240 Pro IIe Cys o Ay Tyr Arg Trp Asn Cys Leu Arg

Arg Phe Ile Il 0 Phelle sLeuIl Phe Leu
Leu Val Leu Leﬁre%é‘g %% %%‘8 &gg 1‘“ C&“S“k?ét“gLe%f P?%G\% feys 2 78 Leu Lou
Pro Gy Thr Ser®8¥%4e:30 S2‘6‘§a‘?‘F1ranFﬁﬁe%re“Hﬂath§}e PreOps s Ly orTie epg Thr Thr
Pro Ala A n d ya290 29Fa800amsige8ex Thr Phe Pro Ser Cys Cys Cys Thr Lys Pro
Ser Asp Ay Asn 3058 3dfe 31arB82QtQyssithen QessldR PRés tal:echDEQl&efzz;SQf Trp Ala

Phe Ala Arg.Ph 5 Tr a P Trp Leu
Ser Leu LeESVa%hE%f%ZEDC%g’g %%%gpﬁg G 'g"quLgd% o é['% ol

Val Trp Leu SeP™AP 35 3601%96%/ PR Trp Met I\/Et Trp Tyr Trp Gy Arg Ser Leu
Tyr Asn |l e Les Seans3AQt378: BBOX epePhratteua Prosieiprt éd7Prad| ¢dsPhe Phe Cys
Leu Trp Val TypokleidB856380 B8&redle{dynd INtORYAIE QN QR BEAR 1dasNand:

(Figure 6) {i) -SEQUENCE CHARAGHERLST GSs16M)s LENGTH. 212 amino acids (B)
TYPE: ami no.acid ( STRANDEDNESS: single (D) TOPOLOGY: |inear SUBSTITI; TE

SHEET (RULE'26J 1 2 ~4~~ 2Q-Z WD 99/ 66048 41 PCT/ SG98100046 (xz) SEQUENCE
DESCRI PTI ON:  SESFFIFTRPTE REEURRST PEAlPHS e§ EetrByishpeutii MHé"8er COys-
Ser Cys Pro Thhepatitlid BSvials GehorAtsatSerhd pgrisibt@Pps dedn@ gatbdpblzeu Trp
Asp Met Asp |l @ 1ysine residue and an arginine residue at positions 122 and
160 respectively in the major surface antigen. Consistent
15 with previous analysis of the “a” epitope by direct
sequencing, the mutation (from Methionine to Threonine) is
found at amino acid residue 133 of the major surface antigen.

Compared with the wild type hepatitis B virus deposited in the
20 Genbank database (accession number D16665), the identity of
this hepatitis B viral strain is at 90.3% for the nucleotide
sequence. The identity of different viral proteins of the
present mutant hepatitis B virus as compared with its
counterpart, the wild type virus, is 95.8%,97.5%, 95.1% and
25 94.8% for DNA polymerase (PIR - Protein Identification
Resources accession number S43491), large surface antigen (PIR
accession number JQ2107), core (PIR accession number S$43490)
and trans-activating X (PIR accession number 835529) proteins
respectively. Conversely, numerous amino acid substitutions
30 are present in each of the viral proteins as compared to their
wild type counterparts, these include: 5 mutations in DNA
polymerase, 5 in large surface antigen (including the
Methionine to Threonine change for the initiation codon of the
major surface antigen), 5 in core and 4 in trans-activating X
35 protein.

The human hepatitis B virus genome in the present invention,

isolated from HCC and carrying mutation at amino acid residue

SUBSTITUTE SHEET (RULE 26)



20 25 30 Asp Pro Tyr Ly"s Gu Phe .Gy Ala Ser Ala Gu Leu Leu Se% Pﬂg‘,lLanz
35 40 45 Pro Ser Asp Phe Phe Pro Ser Ile Arg Asp Leu Leu Asp Thr Ala Ser

55 60 Ala Leu Tyr Arg Gu Ala Leu Qu Ser Pro Qu H's Cys Ser Pro Hs 65 70
75 8D His Thr Ala Leu Arg G n Ala lle Leu Cys Trp Gy Qu Leu Met Asn .. 85
90 95 Leu Ala Thr Trp Val Gy Sex Asn Leu Qu Asp Pro Ala Ser Arg Gu 100
1D5 110 Leu Val Vval Ser Tyr Val Asn Val Asn Met Ay Leu Lys Leu Arg G n 115
120 125 Ile Leu Trp Phe His Ile Ser Cys Leu Thr Phe Gy Arg Au Thr Val 13D
Z35 140 Leu G wobygedseu Val Sex Phe Gy Val Trp Ile Rrg Thr. Pro Thr Al a 145
| 50 155 160 Tyr Arg Pro Pro Asn Ala Pro Ile Leu Ser Thr LEGTHPE®U Thr Thr
| 65 170 175 Val Val Arg Arg Arg Gy Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro
180 185 190 Arg Arg Arg Arg Ser A n Ser #2ro Arg Arg Arg Arg Ser G n Ser Arg

195 200 2D5 G 10.(2) I.NF FOR SEQ.LD NO- & _(Figure 7)
(i) SEQUENCE ﬁ&&%ﬂ@ﬁ&a g’ @M?St}‘e M ho" act 55“3? BT FYBE’  ani no
acid (O STRANBEDMEssse%Pﬁgwaéeml TW&GEYOlllBﬁ@a?leSGBSW‘FIH‘FEl’Sl—EEq ( RULE
26~ 1 2 ~~~r tRE2nNBre9Y BE0G4 8eddnePCTTISER8 b00PAHtic(leb) 1 BEQUEMCE DESER! PTI ON:
SEQ I D NO: 5: Mtk dw@rAka ﬁ@hi@lly@&&ﬁic%ﬁggegtf@aggﬁ@s /éhatﬁdeqeéép Val

Leu 1 5 10 15 P P | 'S
GES 20 25 30 P%%‘%GHG{I * r&OMah é("’13‘%]?’61#390l"’l‘sgr%rti‘fg{r‘g"scgty ‘” V ra%b%(g Al :r

Asp 35 40 45 HEESEFYS A%l-" s”if- Ba%‘é‘? TREG2AF FAE G eu Pro VaI Cys Al a Phe
Ser 50 55 60 Ser Ala Ay Pro Cys Ala Leu Arg Phe Thr Ser Ala Arg Arg Met
A u 65 70 75 8OhEhiumBar hdpdtiAse BAba rAs gyddome Vad theup Py snyaltibay Tyr Lys

Arg 85 90 95 Thrchey GLyal&hh Ser a%llﬁo'\/E&ldsefes-@a{;eTHEBAﬁﬂeh%‘én%H gha Tyr

wg 115 120° 23 ESP IR (T oy VAP LBir Gy e APgeHES BoEeh val oy

Ser 130 135 140@pPpHiad omwpdeys P@ﬁemoph@eseﬁvs@rmm By PZIFE’—’FW”@Z?
| NFORMATI ON FOReSEEY |tRaki(sriEFitguer ee Bvapt ) c SEGUENGE cCHARACTERISERES: (A)
LENGTH: 36 basecpaiéscd B a¥PR Rutlfit acimdctC)i SHERANDEDNGSS: arsiargl e (D)
TOPOLOGY: 1'i negfyal i‘ééon%@%gy%c%%fﬂ ON: SEQ | D NO: 6:
15
Proteins of the present invention are useful as material for
highly specific diagnostic agents capable of detecting
hepatitis B virus from HCC, carrying a mutation at amino acid
residue 133 (Methionine to Threonine) of the major surface
20 antigen. Using known methods, these same proteins can be used
to produce polyclonal and monoclonal antibodies.

Polyclonal and monoclonal antibodies can be used as material
for diagnostic agents to detect with high specificity antigens
25 of hepatitis B virus, from HCC, with a mutation at amino acid
residue 133 (Methionine to Threonine) of the major surface

antigen.

A detection system using each protein of the present invention
30 or proteins with partial replacement of amino acids, and a
detection system using monoclonal or polyclonal antibodies to
such proteins are useful as highly specific diagnostic agents
capable of detecting of human hepatitis B virus from HCC to
detect this virus from patients who are carriers of hepatitis
35 B surface antigen who may then be at risk of developing HCC.
The proteins, or antibodies of such proteins can be used as a
material for development of prophylactic and therapeutic

vaccines against this viral strain.
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ATAAGCTTAT GOCCCTATCT TATCAACACT TCCGGA (2) | NFORMATI ON FOR SEQ | 0 RoNGY 2032
(Figure 9) (i) SEQUENCE CHARACTERI STICS: (A) LENGITH. 25 base pairs (B)
"TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY: |inear 36

SUBSTI TUTE SHEET (RULE 26) 1 2 ~~u~~s 20g2 WD 991 66048 PCT/ SG8100046 43
(xi) SEQUENCE DESCRI PTION: SEQ I D NO: 7: GAGICTAGAC TCTGCGGTAT TGTGA 25 (2)

| NFORVMATI ON FOR SEQ I D NO: 8: (Figure 10) (i) SEQUENCE CHARACTERI STICS: (A
LENGTH. 25 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D)

TOPOLOGY: |in 99%%6. 4 SEQUENCE DESCRI PTI ON:  SEQ | D NO: 8: %%Eﬁ@@c
TCGTGGTGGA CT 2) | NFORMATI ON FOR SEQ I D NO: 9: (Figure Ci)
SEQUENCE CHARACTERI STICS: (A) LENGIH. 32 base pairs (B) TYPE: nucleic acid
(C) STRANDEDNESS: single (D) TOPOLOGY: |imear (xi) SEQUENCE DESCRI PTI ON:
SEQ I D NO: 9: TGAGAATTCT. CACGGTGGTIC TCCATGCGAC GT 32 (2). | NFORMATI ON FOR SEQ
ID NO 10: (Fi guf®e 12) "% 'SIRODENGE " CORRACFERICST ES?lwgldEENG’FH:a B™ase
pairs (B) TYPE: senreinge ccacicd 6 @)stSTRARDEDNESSer sturgleet {I¥)s TOPOE®®¢e | i near
| xi ) SEQUENCE DREGCRIRE| Mt eSEQ | ThNGrdfentl FhGEIdAGGaT 68X ahckbn SURSH TUTE
SHEET tRULE 26,01k 0f1 30 wralfds W18 68948 PCOILSAGL00046-¢44 in chie
5 invention. It is equally well known that one or more amino
acids in a protein sequence can be replaced by other analogous
amino acids, as defined by their hydrophilic properties or
charges, to produce an analog of the amino acid sequence. Any
analogs of the proteins of the present invention involving
10 amino acid replacement, deletions, isosteres (modified amino
acids that bear close structural and spatial similarity to
protein amino acids), or additions, can be utilized, provided
that the resulting sequences elicit antibodies recognizing
hepatitis B wvirus from HCC with a mutation at amino acid
15 mutation 133 (Methionine to Threonine) of the major surface
antigen.

EXAMPLES

20 The nucleotide sequence and the deduced amino acid sequence of
human hepatitis B virus, isolated from HCC and carrying a
mutation at amino acid residue 133 (Methionine to Threonine)
of the major surface antigen, were determined in the following
manner:

25
1. Isolation of Viral DNA

The viral DNA was isolated from a serum sample (5194) obtained
from a 63-year old Chinese female patient of surface antigen
30 carrier. She was confirmed as an HCC patient by biopsy. The
hepatitis B virus from her serum carried a mutatlon at amino
aclid residue 133 (Methionine to Threonine) in the wmajor
surface antigen, as shown by our previous sequencing analysis
of the “a” epitope.
35
The isolation method used was:
200 pl of the serum sample was added with 400 g 1 of the lysis
buffer (Tris chloride 10 mM, pH7.4, EDTA 1 mM, and sodium
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(2) I'NFORMATTON FOR SEQ I'D NO: 11: (Figure 13) (iy SEQUENCE CHARACTEI?I%S dG@S:ZBQZ
(A) LENGTH: 36 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS:

(D TOPOLOGY: linear ixi) SEQUENCE DESCRI PTION: SEQ I D NO 11: ATAAGCTTAT
GCCCCTATCT TATCAACACT TCCGGA 36 SUBSTI TUTE SHEET (RULE 26) 12 ~~~~~ 2002
- 45 What is clainmed is: 1. An isolated strain of Hepatitis B virus

desi gnat ed Hurman Hepatitis B Virus Surface Antigen- S -133 Oon Strain

(Met hionine to Threoni ne) and deposited under Accession Nos. P97121501,
P97121502 and {84dedr03 Wi th the European Collection of Cell Culture on
15t h December 1997. 2. An isolated nucleic acid encodi ng &PYI%/Hest i de
which is a mutant major surface antigen of a strain of hepatitis B virus,
such pol ypeptide having an am no aci d sefjuence which differs fromthe am no
aci d sequence of jor surf ce ar en_of _a w e hepatitis Bwrusm
that the am no%agec rﬁgtsup}gsag %n Nt 29’ t33° bfprs‘?ﬁ?ﬁn%g?yﬁeg de/Pe) 5

t hr eoni ne rat héPCt‘?n%H?daaFréShl erfidve3 tE!J‘H‘Fhe Vl§éFd¥“@dWﬁﬁcﬂf’@Pce’§cﬂaﬁteﬁ claim
2, wherein thebgobygept/icteorst drei agd gneeodptk dvydnugl @ofandes 155 t hr ough 835
of the nucleic acid sequence designated SEQ |.D. No. 1. 4. The isol ated
nucl ei c acid of, clai ..COnprisi ucl e es " ACG' n_po51- 553.
5. The i sol gte niL]‘c gécgglgp - nga? Igl\l' \?’\9f}(e(rg §ﬁm?ﬁ1aesenﬁ:§ ) (S:riea‘_’l((:::B °T's DNA.

6. The isol at ed®Alitl ei ¢ acid of cI a| m 2, wherein the nucleic acid is RNA

7. The isolated nucleic acid of claim5, wherein the nucleic acid is cDNA
8. The isol at Ed'hEUGl:.ajsC g@@bde 0fn AJnal BrSsedthanebi: {die wlauchﬁl'bplfa@hdbj,s

genom c DNA. ARz i8¢ 5 i sol ated, &l & claim
~:, wherein the ﬁ éﬁ%eaggggrhas%gﬁ %lm -r%gﬁac‘? gegue%l%’g gfu s‘fgzglnl%gl a?l

i dentical t'§ am tf’ R fHEED 7'IE ERT IR §c%‘?)rdd'F‘gt hR Hhvizdo acrd
sequence desi giraPedie8EELtis P viKgs - 3VaripusAredtydicat el enarreiséteevdrahi ch -
encodes a peptiideluddierei fudinecpeptindecisnimgcotiathebycrm grvahers C aked

nol ecul e cormrIps,lsmglaucclfe%egesoﬁl?gonhbw&%é%SOEh§EQ114 Hg.Ng. a4 11, An
~. sol ated nucl gig;acid whi ch ex~codES a peptide, wherein the pepti de has an
am no acid sequence co rising amno acid residues 298 through 320 of the
amino aci d 'Yequehi@® 4é %%‘i-?é[ngﬁefcmTﬁTTWA@?‘C"i?CGﬁAvéE’F%’r conPPi si ng an
i sol at ed nucl eié¢ ezt ehc@dfznglaiam}'bypemq' dé e chding aegdtamt ABA| ox
surface anti gempotimersder, ahth pokihepabid? $£8ns viUBal aueheqalagpeptiedee havi ng
an amno acid %ﬁguﬁg%e‘é’mtﬁ@,c&’dfrfgers%réx‘i@”%steﬂgeaé‘lib%n%%hgoéﬁﬁla'encﬁno‘c a

maj or surfay-: %gtkgenglo%égdil\fff reg rlch:llggttla z!S V I’l'lzltshx.lnd hfi:[netdhe am no

acid at p05|t|on nanber suc ide F5-% revnlne rather than
a net hi oni ré andxﬁ%ﬁ%?wﬂ%sg@é’pﬁbﬁﬁ%r IoP- WA Tr 8R%3EYS pEion. 13.
A vector conpritdentntarnpd olegtederiml enzyngc =itk gheddiatgpasipdphi 2, ofher ei n
the peptide is tpacoded bycledtideebbq@iicd HRY BGit-BeS OPRY icohpUedtithept i des
52" 7 throth S%Qrgﬂdsgg%tl J@nsyoollgonucléétug.e VeRROEdQItféﬂ%h”k%g ox 13,

wherein the vector nprises viral host vector system %or t he

produci ~~. on ofregtﬁbTWé‘pr‘@@“WﬁEﬁ ’c%ﬁ‘ﬁ?i?§je’snetdhe vector of claimi12 ire a

suitabl e hoSt. - Xba5 (GAGLCTAGACTCGTGGTGGACTTCT) (SEQ. I.D. No. 8) starts at
the internal Xbal site, at the same location as that of Xba3

oligonucleotide but matches the c¢oding strand (sense
oligonucleotide). An additional Xbal restriction enzyme gite
is underlined;

30 - Common 3 (TGAGAATTCTCACGGTGGTCTCCATGCGACGT) (SEQ. I.D. No.
9) starts at the stop codon of the DNA polymerase, at position

1623 of the wviral nucleotide sequence and matches the
complementary strand (anti-sense oligonucleotide). An
additional EcoRI restriction enzyme site is underlined;

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

oligonucleotide) ;
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Fall
16." A host vector systemfor the production of a peptide whych 1 21~26E"“"I 2032
20J2 - 47 conprises the vector of claim13 in a suitable host. 7.7. A
met hod of producing a pol ypeptide, which conprises growi ng the host vector
system of claim 15 under suitable conditions permtting production of the
pol ypapti de and recovering the pol ypeptide so produced. ~.8. A nethod of
produci ng a peptide. which conprises growi ng the host vector system of
claim 16 under suitable conditions pernitting production of the polypeptide
arid recoveri ngolohgsoda0! ypepti de so produced. 19. A nmethod _of obtaining a
pol ypeptid.e in purified formwhich conprises: (a) i ntx~oﬁﬁ¥§(ﬁ'§f Y#e vector
of claim12 into a suitable host cell; (b) culturing the resulting host
~~ell so as to produce the po~ypeptide; 48) recovering the pol ypeptide
produced into step ( n |de SO reGO\/ered 20.
1~ net hod of obtlgllnﬁ]i 2}}\”?3 g f CW&MFMC% G%ﬁ%%ﬁ%&ﬁ? &P cotpriges?’ (a)
i ntroduci ng t h&t98ES G oB¢ t(S’I e ﬁ‘PiBlEttr’Hoé 2 U PE abtee PRd ol Tase| hjt
culturing the mpesutidmes4moetd cetdhesociasconplpmedusey theapdl ypeiptsedee (C)
recovering theopokynentbdeadr oducadal It 8Pnd Drr At 4d) s WELEYLHg the
pol ypeptide so recovered, 21. .A) purified polypeptide which is a nutant
maj or surface antr gen. F a strain of hepatitis B virus, such pol ypeptide
havi ng an am no aci d sequence which differs fromthe am ne acid sequence of
a maj or surfac&sangivjenl diNraasvtkdblgre  hefatwiptitheB garuisdi ont hata P& am no
acid at positi aheptibercisd @brsuchkipelypepus) deor 38 Fcter' usiddd2ra 48 i,

a threonine raGRernhan plikBhonl ng.s 22) Afu e{{éfedceg ypapbidle, obt ai ned

fromthe met ho claim erern epti de

ur~.
NG R A TNl & e edﬂperﬁaﬁar%@%d%es. GSETSEES (i Bhgh 320
of the am no a@Pde%b’qWeﬁ@éP%F@é:Pgﬁa&feé3 SEQamF PHmigygres Bt gn extenghyppfijed -
pol ypepti de obttempechtfurem ¢the 7eet Kod ofThel afen RWidG. Ambodatigomucbeoti de of

at | east 15 nuchegbthdasccapabl ge0f 155&0!& l|/5€b£'ybrkgé52/d&gm¥\hi hagg uni quF
sequence o ”UC'ﬁchde&I‘%J&%, atd a#:e%e%gge@ 'cCa'h%HCO 168..8¢ RY XPEF’“ de
en

which is a nutan or “surtface raln ofF eatltls Vi XVsS,
such pol ypepti d&- hév‘i 3R amiin&P aks e§éﬂ]ﬂ%3r%e whi ch di ffers from t he ami no
acid sequence of a mailor surface antigen of a wildtype hepatitis B virus
in that the amsnocaéiihgabspisd RnphiMNisdb el raxB3Inef Feupieqpel ypepti de as a

t hreoni ne rather than a nethioniz~e, w-.thout hybridizing to any sequence

of nucl eoti des t hi nuc e| id whic ncogdes -t J,0 face
antigen of a WIT\MS'[ ﬁjrll%éeatl rs v??al?meng FN ﬂfago /P(%Snucﬁ %o I d‘eva(s)f claim
25 conpri sifg rﬁ%’ll%‘é’iei%% rsgvrltorb%aangggs IPesEren PYBIoREIT 374 FP2TA net hod
of obtai ni ng amribodieslboirg pal gpepidsdeiphiclrsinddaprriitanttedjor therf ace
antigen of a stoamai PeofriRepah idiamesVi ratsmilauchipedipaptice davi agaan am no

aci d sequence whigh fgsgflefdr eF sche, A NQ @%rd }&%qv@&&%n@f 2, mw surface
antigen of a wiJ.dty

us. i.n osition
urber 133 of SRS FOBIHER 3 B P RFC RASILE REF iR Rl e,
and not to ¥he ardj BroRduxfaceraanthgrehand. &by 1Nt CPRIeEp ARSI ef WitEDs,
conpri sing: (a)viobtaadnirigdtheropol ypept kde was adpuectlivedlfoorda) ifity a

i Muni zi Nng an 43l sdP CaPa18, Ofaehb O8G NGy anhi-DOiRS (U.s.A.) for

cloning blunt-end DNA fragments.
30 4. Determination of Nucleotide Sequence

Nucleotide sequence of the human hepatitis B virus isolated
from HCC and reported in the present invention was determined
on plasmid DNA template by chain-terminating inhibitors, using
35 the Sequenase DNA Sequencing Kit (United States Biochemical
Corp.). To facilitate the sequencing procedure, various
internal oligonucleotides were designed (from V1 to V16)

according to the wild type hepatitis B virus, and their
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12 ~"GY 20JZ - 49 against the purified polypeptide; (c) collecti npztm,: 2002
produced anti bodi es; (d) conmbin~.xtg the produced ant xbvdi es and the
purified pol ypEpti de under cond~.tions to forma conplex; and (e)

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

pol ypeptide so as to obtain antibodies to the pvlypeptide. 2s. The net hod

of claim27, wherein the polypeptide is being encoded by nucl eotides i.55

t hrough 835 of the nucleic acid sequence designated SEQ |.D. Na. 1) , 29.
The method of @L3bsmg?, Wherein the polypeptide has an am no acid sequence
substantiaXly identical to amino acid residues -' i.74 thFOUYIHYME of the
am no acid ~; ec~uence designated 5EO.. 1.17. No. 3. 30. The nethod of claim
27, wherein the organismconprises a rabb¥t or a nouse. 3Z. 1~ nethod of
obtaining anti bod~,es to a peptide, wherein the peptide hoe an am no acid
sequence: conpri%§ifig°Hhi*i6 g’&‘?l&aFSgiHherLQ%% througk~ 320 of the anino acid
sequence designated SEQ 1.b. No, 3, conprising: (a) obtaining the peptidE
in a purified fruom ti{ebindlynin. deszirifedzbekganihsnfcapabhe: ohupraduaeng

anti bodi es agasdigknihecpuind iedapepid de; v{L)s CAzoh 8ELd N dnh@iRr aduced

anti bodi es; (d)__conbi nlangugahﬁoplr qua%‘?gl anéjcpogl es arllgl3ta,%tgtljr1|1“ee pepti de
under conditions to torma compl ex;>and {&)° def et ning Wi ch prodiced

anti bodi es far MAcEBHY e EntEh FHEHEHFERRR] PEPERHe 'EF A EFgIrcars

anti bodi es to tdewpept Higdee.3 32 Th#héedmteldodmpio clcail nsBibenseherwiing t he

or gagi Z_m corrEriga‘&s tthe nilalj%_r“‘@@yazoggote& w@bgﬁ?u&r ifh NPiti@es~3-7The ]

ant i bodi es obt ; i ~= : n 0, ~ the
anti bodies o~ ¢ e%?lgﬂll%% ESV%.&%%p%]i%ngéa(g:yggg ?géﬁggﬁgﬁaﬁﬁgcgepti de
whi ch s a Mut A HE o SETACE dREI GRASOP A"Gt MAIPR 6P Hsat F19.S°B Vi r us,
such pol ypepti d€ilgavengSan afino erted septehte Whiekredi féf er $0fr ofbehe ami no
aci d sequence ofraaskreagOiwasting acerantigerrighra w,.i | dt ype k~epatitis B virus
in that tree amno acid at position nunber i.33 of such pol ypeptide is a
thrconine, rather. than a_nethionine, and inc bl e of .detecting t.he major
surface anti genmelc% mé{?r\%i Ioétrr&p?ev lé_‘f)sétsie s \}F?%%. p,lfgseélé._lrﬂrr?trll 68giw§§%6apabl e
of detectinf a PIHTi BEL3NMHEF R W iHRE PEPISEEShadVHd 2P 4R b thEi S E8GHenca
conpri sing am rntabpder @sipesnR9e soexdfigh s320ende fhefcannnes abiidh $8quence
desi gnat ed SEQ turnDcalobe Jised7to Usssiah aNRust®ies .ach ddeneadbigsigstem

pol ypeptide wh~,ohgi 5o8 Wbk a0 1T8E OFe ML HACE @I LAERNRE B SEL&Idpef
hepatit~.s B Vi [ ugl, 3{5‘&{1 pol %gteiptnl de halvll ng.an_am nocgr%iqlaiggéjgncefM| ch
differs from the dm ne aci d°Seqiiélice Ot a maf'0F Suxf &ce anti gen of a

wi | dt ype hePat i2iigoBugieqiddpn fReSELER, &° AMAB 2RRad 14t poSiERBnt hiMSer 133
of such pol ypeptdedent sirsvehhie@onivizl, a matheiorn letanha amgtdiagriidnee figue

det er m ni ng wheihwermacsityiaet td SrH-BbaCASd oM the anSkakir RfceHapedddn,S B

vi xue desi gnat n, LU Vi ;oL f ANt Theoe - ~oon
Strain (Methi oﬁ%née_lj%tgg T#r%gg%%%g g?{? ergi%nggﬂc%%g FR0d B Enese ki
I“C

n eter m.n tl og COF%‘?I ses: (a)
obt ai ni ng an apptépr Pite Rt SAfpFE PPOTA TRESUL]S P =0Ed (b)
det errn~. ~i &y t Heirs tieeRbEPei ¢ BER drsampicd® feeambst @sréaymed susi®g j s
derived from asprdlfetolagoicarootdeguainotypeptilde wrilehgicondli midrant maj or
surface anti gendégcr%bed above. Results can then be analyzed after resolving
PCR products on a 1% agarose gel.

30 According to known immunological procedures, it is possible to
determine epitopes from protein sequences as those in Figures
4-7. Determination of these epitopes specific to human
hepatitis B virus, from HCC and carrying a mutation at amino
acid residue 133 (Methionine to Threonine) of the major

35 surface antigen, will allow synthesis of peptides using known
genetic engineering methods, synthesis of proteins, production
of antibodies specific to these epitopes, develcpment of

specific diagnostic reagents, development of prophylactic and
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~ 2 ~"~"~ 2002 - 51 strain of hepatitis B virus, such polypeptide 'h%ﬂ% 2032
an am no acid sec~xence which differs fromthe am no acid sequence of a
maj or surface antigen of a wildtype hepatitis F3 virus in that the am no
acid at position nunber 7.33 of such pol xpeptide is a threonine, rather
than a nmethionine. 38. The use of claim 37, y~herein the nucleic acid
sanple in step (a) conprises nRNA correspond~.ng to the transcript of DNA
encodi ng a pol ypeptide which is a nutant major surface antigen of a strain
of hepatitis Yiod/kksss SUCh po~. ~peptide having an am no acid sequence which
differs fromthe amno acid sequence of a major surface aRtY3EH'HI® a
w | dtype hepat~.tis B vixws in that the amno acid at position nunber 133
of such polypeptide is a threonine, rath¥ than a nethionine, and wherein
the determ ning,of step ( b%c sonpri ses: nQ_wlr ont actl ng the nRNA with the
ol i gonucl eot i de of Klarm 2 nder conditione Mt ng binding of the nRNA
to the ol ~.gonuc7.eotide sv as to forma corrpl ex, (ii) isolating the
conpl ex so for@dedetandiqn idystedefs fanuigpotheagdRée hapatieis $olvatred conpl ex
so as to therehyodetes niAg Whe hHer daheyiiiNA T futdfidnS sderdniad fae@m a

nucl ei ¢ acid V‘*}'eg?d@é‘cl%@ﬁm%@ﬁlﬁ‘lﬂlr&ép‘éé’th?'xee n%geo-%ke t%%em%' AlPadd

wherein the nuc:~.eic I n st corres pondi ng
to the transcripfidt ngn%ed’(filﬁﬁe%uﬁbgg ?6 ﬁY’r’H’l THiTOR 1 F&T R AT 2Rt ) or
surface anti gertheofargvirhaiavhof - Rapatiyi $OB adi P, +3/mklkopesypastirde havi ng
an amno aci d sgquensgtibleclran. ther sepaimithes anixie ade drzequeneatof a

maj or surface anbkgeihof 1§owtedd£%9\9}18@%ti' &Axsry@néf'af Hﬁtéﬂotnhg-tt_ a'fmfiﬁoam no
acid at pOSlIOtI on unbggd&(SS %f g\grl(;tkllug Lypepti gg 1s5.a eory rat her than
a meth, i oni ne, whererh t termning of “Step (15§ Q: 12

| ~~~ 2002 - 52 Su(fFjw% r ARSI nFAThePHREASRATHREA S t%"‘bclhe ‘ﬁ%]rildl P‘For"’r§eto

obtai n an am noigeceditseqpences, amhdntubyt goppariingygt tdteream hempefatugequence
of step (i) witdert BenavliiRarasi d SEHURINGE BfoddtiresBhmted apyTi@i ¢oagi d of
claim9 so as tQ.thex 1‘1‘22@9}&? n‘éf@@t QQflst @%cﬁugé Sifndch GhSanRhe is, or

ins derived fxom a nu caC| whi ch oes oyetlde ,4. The
use of claim 37Thevm8f‘eﬁ ﬁ% d&terni ﬁf”ﬁg G‘f ?Fé% ‘ib) 16’8on i
anplifying the Wé#@l@lffeilcﬁag#ésmlwthotlI&C@téa@ﬂgeo o5 tuper &P -; F&ﬁd (ii)
detecting the preseogeingf, pobdypeptfi decCl nbtiferr esutdimggahpXi fx'r/ezd Riic~. e~. C
acid. 4~.. Use c%flfaélex%ﬂatEM@YOE@aItweESCﬂgﬂEE%f%ePP)@éﬂem idciepmsed:hnis a
mutant maj or syrface. ant 'r%efalgéa @é%zng’é] gP%E' ofre 14 HSs guch

po~. ypeptide havi® ng an am no aC| sequence romthe am no
acid sequen%?e 8RR 2StFface antigen of a wildtype hepat| tis Hvirus in
that the am no acid at position nunber 133 of such polypeptide is a

t hr eoni ne, r at her détdwamiae rethbodiarespari fdet rmhs m@tamemnse:rhiansnldsjtect IS
~.nfected with 'ﬁuv%Bﬁ?ﬁé‘ QJ deRAt iabhs Be¥idudss 18@8ignakedn NeldeRaki tis B
Vi irus Surface Antl n he agltl nVlSrtrallIQ SQ\/Et hlt%nl ne to 'I;eacgnl ne)., wherein
such det er ni nat16n co e ni ng anh a ropr| T~~fromthe
subj ect; an*®d (9 Caéf’eerdrn':’f"}i:nij-1 E’f’% e?" f‘F'neOfséEﬁ‘ﬁl %ﬁ?’étaé‘ﬁl &a)#% St or is
derived from & mechei sampdedcandeddhgrenged] iy pepth décydnleke vella amdt ant

maj or surface aHdugePedf ol st hddFogifatBepabibitSr Brad rdie, mGh f20—xampept i de

having an am ng agkd. sgauenceenl Cofliilhebs LxvmLhe. aghap @gsgtﬁo%quence of
a major surface antlgen of g §%§ %e atitis B vi % alit)the anm no
acid at posit:iGFE°RiAber°133 ?ﬁe APty Fept T4 22, ge CERFERTRE rat her

t han a net h®. onine by contacting the sanple under appropriate conditions to
1 2 ~6~~1 2002 in 5%he hierandary heaaniobhodi sy aff dtloabarLH sbr p8bosDia® t 0

det erm ne whet hﬂbe@eé'-‘amtqchurhéu lxgéq@s@@ mélx?ocl-ghgl ml%dgsawg&?lve% or 41,
wherein the isol atseJ Quc e| cl aci ol eotidc or an I abel ed

nu
w~.th a detect a]b~. se Hé Cuang%t h(g\.l%?ense 4? rrlc¥?%fa

det ect abl e rraxI“L%lrl |a§dalffca’é’r369@:tcir\/é I“é%lf%ﬁiétea"*l?%roépﬁ%& 0615? BAverffyme. 44.
The use of &l ai @V remprenegnret h&@psanpineleohpri sedlbleadbe twasdied Diveser a.

times in the same way. After addition of hydrogen peroxide
{as substrate) and 50 ul of O-phenylenediamine solution (as

color developer) in each well, and after incubation for 30
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45." Use of a nucleic acid encod~.z~.g a polypeptide which is a nut aan [‘WV 2092
maj or surface antigen of a strain of hepat~.ti.s H virus, such pol ypeptide
havi ng axz am no acid sequence which differs fromthe am no acid sequence
of a mpjor surface antigen of a wildtype hepatitis B virus in that the
amno acid at position. nunber 133 of such pol ypeptide is a threonine,
rather than a rnethionine for detexm-.ni ng whet her a subject has a
predi sposition for hepatoCellular carcinoma, which conpri ses (a) obtaining
an appropri at ewgyg4seis© aci d sanple fromthe subject; arid det er m~. ni ng
whet her the nucleic acid sanple fromstep (a) is, or is d’é’i Y0%%om a
nucl ei ¢ acid encodi ng a pol ypeptide which is a mutant nmajor surface antigen
of a strain of hepatitis B virus, such pdt~eptide havi ng an amno acid
sequence whi ch di ~f ers fromthe am_ng_aci uenc or surface
antigen of a w'ldrype Repar" tbem%r\?lt%es’ 90 lq EM ﬁuﬁ%huljég Feaf
posi ti on numberseLy 16‘11 C§‘Eic]ﬁe oy petd de eacé“ ae%hrt@oﬁF?P gurtheherePlan a
met hi oni ne. 46.deVeéopsantobnd| Zmmr4bdimhetebnbdrive aursdoeemc acid sanple in
step (a) conprises MRNA correspondi ng to the transcript of DIVA 1 2 P~Q ~
2002 - 54 gnc gré‘se%%' é}? Nt de whigh & 51%1 } . 7B Of SHLTAGE antigen

of a strain of Vi rus suc havi ng an amno acid
sequence whi ch kﬂ’imﬁ‘f‘e%pf"iktﬁﬁ the’Hsho ‘é?cﬁif%éﬁ‘ﬁ]earfceuﬁ“fs PEFEL"Suff ace
anti gen of a witudeypen kepaning gcBi wiesdgdué riBhatettienans o abr@ramep)os~ tion
nunbar | 33 of sichnpohypeptidears antiyedOni MQe padder tihasnt foorRiIBLOX~I NE,

and where~.n ”}:?roq'gﬁgé fHeQ'e@Eh&T s@%@@mé ma’pawéccbf QOEM].Y s gélf:ﬁd )and
contacting the QJ i oncheotﬁde of cl ai.m

condi t ~. ons'per rﬁntstll Hg OBt “WRNATtD Chad%ol | gonucleééf‘%le%o as to
forma conpl ex; de("ellj’P‘F%ftH é.’tfl Fef tenchimlHex By fosr feertethdn @i Fi9ed-denti f yi ng
the RN A in the iso7.atecfi conplex so as to thereby determ ne whether the
MRNA i's, or is derayedibhpmenasdiueéivreaci-divhi cbcenordes: daespsl ypept i de.

4'7. The use Of ;3011 43, aH‘QQEFy %tEQQ %UEﬂxeehEcaa%fd L SampL & kg %ﬁ% 1))
conpri ses MRNA corresgon |gﬁ he’trans encoding a

pol ypept i dE whi'EHY 81 &uE fcnr?d]cé’rm‘é‘iﬁ’r} gl %ﬁttlljeﬂ B strain of
hepatitis B virus, such pol xpepti de having an am no acid sequence which
differs fromt macoaﬁhﬂ@ aadi thedequeniteddés anday ahespirdsace amvengeon afana

wi | dt xpe hepatigdd %t@lYinJSfoEndémtopﬁlQ@c JeNbho ﬁ%bglétarmj%hgké);ﬂaﬂli@ber 133
of such po7. ype\ph de Ls_a threonine rather .than a and wherein

n-...
t he determ ning ocfcmFS f“ﬁe coar'?ﬁrlmmno %?])mtlr ans rimafe lca n%?\ﬁ&lencg
sui t abl e coffdi t“irﬁfﬁs?mﬁbl?ibfél ?Fré‘ﬁtéﬁ?]rl(?%&?d’fséﬁ%ﬁn@éta%"z Vdr(“FFi “G&Frparl ng
the am no aci d edgéntel dorséeyelcopingi d4techecarivsteneiof $bquepteyagt t he
i sol ated nucl eim:c&,@-._iid aftigleak nard satasodiest her eby det erm ne whet her the
nucleic acid sanple ;Ls, yr is der~.ved from a nucleic acid which encodes
Eg)e po'lygeﬁt_LS %6%8 The 1838 OcIomCIlg;tclaﬂ ‘”ém g"é‘ geé‘tetdhgﬁ tner lmrgé‘%hogacfg step
present in ¥he RaFIFéC G‘Pngﬂéﬁla‘(laé)nd P%HfflePF‘ a&é%%%‘?ﬁ%gcaﬂﬂ@e FréSeAY of
pol ypepti de in iverniesud tenAgabnpluchiad mioe|aidc radhids 4Oth Peptdfiemmrant i body
that recogni zespzaotaehypepédﬁacv\/ebcmu&&ta Hwtaamlsrraj arirsWes arrdn andd.gen of a

strain of heparitisiBy) ruissayeh polynentidehavingaan amno.asidsequence

~rhich differs fromthe am no ac) uence ar. s ace antigen of a
wi | dtype hepat i 19578 V7S prgﬁi’rf‘spd?‘i”gpﬁﬁ}?%eﬁaw J'g‘ﬂ:i'n CAMFRTS &85 dsequence
whi ch diffets frm-the am no acid sequence of a major surface antigen of a
wi | dtype hepatitis B virus in that the amno acid at position number 133 of

such pol ypepti dg,d $8sLdV €Q0ENSonf AL h:%rsehhérn s@uﬁ?éé“o‘ﬂnhﬁlﬁarf Qepdefargm ning
whet her the subject has a pre |§_Qgs£t| or13 Bfl a oeel u ar _carci
0

wherei n such deferifi FatP8h Comprises o A8 ApPropridt e%sarrpl e
fromthe subj ec?mlf@néc{%)feélb%‘@r B i MQtW@tlﬁ’értQ Tﬁae%r&rﬁﬂ eOi‘F e 83 EF (a) zs,
or is derived fsomaca artdderi CTiac i ovendodimigtea gpekypephidel whpehifis a

nut ant maj or SUéét?é‘c%léﬂtbge{hé%fe %u%gﬁgll{k&ftlbgijaﬁ'\uﬁlség f¥bhUcc SuGhy

pol ypepti de havi ng..an.am.! rla? %equenO e\l/vhl co = naq 6 3; romthe m no
ac~, d sequence Bf° a igj %ar EUFT A0S ant ingenc ot &OW T dtVpe he et ¥ ® virus
in that the arrga?l‘b’-b&éllﬂs a'ftorp6§}’%3rctf’r"f‘eﬁﬁn%%rsuf33d%tfe°§&€ﬁ ﬁtﬂtfﬂ‘eptl de is a

t hreoni ne, rather than a nethionine by contacting the sanple under
appropriate conditions to bind to the antibodies of claim35 or 35 so as to
determ ne whether the subject subject has a predisposition for

hepat ocel | ul ar carcinoma. 50. The use of claim45, 4'7 or 49, wherein the
i sol ated nucl ei ¢ acid, oligonuclsBtlilde WEEh(ﬂﬂiEb?&Hy is labeled with a

det ect abl e mar ker. 12 (~Ov 2002 - 56



51. The use of claim5Q wherein the det ect abl e marker ~.s a radi of 1o Npg 2007
|sot ope, a fluorophor or an enzyme. 52. 'fhe use of clai m45 wher ei

,anpl e conpri sS bl ood, t~.ssue or sexes. 53. A nethod for identifying a
cheni cal conmpound for use in the manufacture o~ a nedi canment capabl e of
treating infection by a strain of Hepatitis B vixus designated |~umar~
Hepatitis B virus SurfacE Antigen-' S el33 oor~ Strain (~fethionine to
Threoni ne) wherein the nethod for identifying the chenm cal conpound
Conprises: (a)weQbtadati Ng a pol ypeptide which is a nutant gﬁg@g/ syrface
antigen of a strain of hepatitis H virus, such pol ypepti d& 8(8 an arni nv
aci d sequence which differs fromthe amno acid sequence of a major surface
antigen of a wildtype hepatitis B virus ffe that the amno acid at position
nunber 133 of sychqpplypeptide is a threonine, rather than a nethionine,
wi th the Chem cal conpound under condi.tiox~s permtting binding between
t he pol ypeptide and the chem cal conpound; (b) detecting specific binding
of the Cheni callconfeund-fo t'Herpohyprpttide imAdngapordetarigeni agpanhet her
the chem cal . conpognaevdrtiiohi t snd heopotypephi teris@ ashé 0 Heglenttfy =a
cheni cal corgpound Wgwhan&eca%bnanege&eﬁtr eat Lag-inkecki any bhe adexal
strain. 54. A net hog f or entif 11%7 chem cal conpound for use 1n the
manuf acture of a nem‘%mren'g—%a'p'a pre@en?l ng infection by a strain of
Hepatitis B virus designated Hunman Hepatitis B Virus Surface
Antigen~' S -1332 Cono&utrai NV (Me¢thi @hi nelitfecThxieoniang) pashegeniritlye imet hod
for identi fyi ng t hecahwilrGaks P REa60GBAE $RBand B KPakAELS BOvRrus

pol ypepti de whi ch i r N of LT aj

hopatitis B irus, Cih hepb B By BB AR Ber B P R ani no
aci d sequence which (871 Perd5fr3M 1% ami no acid sequence of a major surface
antigen of a wildtype hepatitis B virus in that tk~e amno acid at position
nunber 133 of such pehypet. . delssuss thseonitre, witat Ber tieamtashedivisoni ne,
with the chenical cgnpaund vadesqcanditds 0nsnRsk MildohNg i RAleBg. bet ween t he
pol ypepti de and the chem cal conpound; (b) detecting specific binding of

t he” cheni cal Compound to the pol ypeptide; and (d) determ ning whether the
cheni cal conpouhd i AP biT¢ rh&" it yp EFPF e 1808 a%uﬁfécled%%’i’lgﬁ? iHB%ZHJe}m cal
conpound which i s capapites OfthﬁF-é\FeHFLf-'F@nICHf donpbe 29 : i 55.
A nmethod for identifiybpp a i@hpse€al conpound for use in the manuf acture of
a nedi canent capabl e of treating hepatocell.ular Carcinoma wherein the

met hod fox identify;Ln echemc nd copp rlses a)_contacting a
pol ypept i de5 % i &% 9hu?émt g o?isurég%é l‘é%t? &1 of" d(f ):atlon Cft
hepatitis B virus, $8BAtPoISypBptsidéaffayPRtt LT a"f‘ﬁ*qﬂo acﬁn&lgeﬁué’ﬁ‘cet%l ch
differs fromthe amdneeammbnseqﬁjenpetqﬁeléum garmcmlgeﬁ_m_la

Wi | dtype hepatitis Biybeusya:nikbatidonre am no acid at position nunber 7,33
of such. poI ypeptide is a threoni ne rat her than a nethivnine, wi ~:h the
chem cal n})ound under condit ~. ermt band| gxngt ween

po~. ypept i dé andl t h&°Bhehital &8 6 : er% 188Yi ﬂg &R |nad| ng of
the chemi cal conpoundrigntshanpabypept: cfegnawanee)mdmwmm@am her the
chem cal . conmpound i MBI tsodeheripolpmpepsi de so as to identify a chem cal
conpound which is Capable of treat~.ng hepatocellular carcinom) 56. A

nmet hod for identifyi ound for use.li u e of a
medi canment cap att/)le gn Q?I%\%QE{%Q athg at oc rT 3Fl%nar18| no%épggv\%} Egﬁéé{!

met hod for ’%Ientlfyl #§2e) 2 :~4 8%0‘03236 the cheni cal corrpound
conprises: (a? contact~.ng a polypeptide V\hl ch ~.s a mutant maj or surface
ant idgen of a S\tNE]ai Rd&f’x he:patitES. B1vi r ufar@uah pekypepbi dechayidig an am;c no
aci d sequence iC [ I t q 0 surface
antigen of a wl dtypsgl thggatl tllgg}1 r@‘??ﬁgé |r!L(r?11 tﬁ%jgirt%ﬁeu%%&%_g glm chgjta%om tion
nunber 133 of such ﬁé‘?)‘%pgﬁﬁ de is a threonine, rathex than a methioni ne,
with the cheéi cal conpound under conditions permtting binding between the
pol ypepti de andst he whreBbeaT. sCoNMpanathc (h}idabacidi rgpspeaaists ibusdi ng of

the chem cal conpoung .t th he, Robypept | degeand (c), deherm g %,ngm\Mgegher t he
chem cal conpound i nhi € polypeptrde so as to |dent| y a chem cal

conpound which |, is capable of preventing in~eci_ion by the viral strain.
57. . A conposition conpr~.sing a polypeptide which is a nutant nmajor
surface ant~.gerr of a strain of hepatitis B virus, such pol ypeptide having
an am no acid seauence which differs fromthe am no aci d sequence of a
maj or surface antigen of a wildtype hepatitis B virus in that the am no
acid at position nunber 233 of §ﬁ@ﬁ”ﬂ%€§%§bﬂWH@ﬂﬂs a threonine, rather than
a net hi oni ne, the anmounts of such pol ypeptide being effective to stimulate
or enhance antlbody productlon |n a subject and a pharnmaceutically

— .1 D — = . o M Y T T o M




59. A conposition conprising the chem cal conmpound identified by t He2 NGV 2§92
of claim55 in az~ anount effective to txeat t z ~w zooz - 59
hepat ocel | ul ar carci nona and a phaarmaceuti.cally effective carzier. 60. ,~
conpos~.tion conpxising the Chem cz~~. Conpound z.dent~.fied by the nethod
of claimb56 i,n az~ anount effective to prevent hepatocEl | ul ar earci nama
and a pharnmaceutically effective carrier. 61. A conposition conpxisiz~g the
chem cal compound identified by the nethod of claim53 ~. n an anount
effective to tygal . d.strain of hepatitis B vixv.s designated Human
Hepatitis B virus Surface Antigen-'S -133 Qon Strain (Mt RFUHioRe0046 o
Threoni ne) and a pharmaceutically effective carrier. 62. A conposition
cornpxi sing the chem cal conpound identi$ied by the nethod of claimb54 in
an anount effect~.ve to prevent infection by a strain of hegatipis B virus
desi gnat ed Huner? ‘Hepati t‘1RsT'B i s SURE BT #EnFPHEaTo50o9Y of3henif i&tiFai n
(Met hi oni ne to Tk~r Bonirne)vamedna vphaxrec e Si sadpredf Yaartine el 10861 i18r:, G3.
Use of the conpositikon-of2.c~.aim57 or 58 for treata,ng a subject in.fECed
with a strain of Hepatitis B virus designated Human Hepatitis 8 Virus
Surface ,Antigen-'S -133 Qan Strain"&thhionine to Thxeonine). 64. Use of
the conposi t’i ot 'of &PRi M 61 't Fedt’ing a SUBPECTP I ect 8 Wit ACBR St &i n of
hepatitis B vixus d8si gr@tiegteumandHepattants B-Vi retarSififages and
Antigen-'S -133 QontShiainsibeliry onpRec iandThrneoaideal). . sGhp. Useixafl t he

composi ti on of ¢l al g1.57: 03 :58 AGX_BLEYRRLLNG:4Y,6H! 9541 @ Strain of
Hepatitis B virus designated Human, Hepatitis B Virus 5uxface

Antigen-'S -133 Oon Strain (Methionine to Thxeonine) in a subject. 12
NOV 2002 - B0 %b. CBE'HH Fhe Cofrposi'Vidh GETEFET Me622 10 pheddhithifg
infection by a straBn vfrubepat id4 i sliBivei usxdes] gnateamtddumbye Hepat4lt:is B
Virus Surface Antigens. 3,133 OGon Strain (Meth~.onine to Threonine) in a
subject. 67. U se of the conposition of claim57 or 58 for treating a
subject with hepatocellular carcinoma. 68. Use of the conposition of claim
59 for treati nng3a' sHBFEEO™i T hepSt"dGBFF NfaPeRBELAdhE I8, Lo&«BE t he
conposi tion'of c~. a{1R?BH7 &dr BOL IS -preventi ng hepatocel | ul ar car~~i noma in
a subject. 70. Use of the conposition of claim®60 for preventing

hfe}oa_t gce:cl ul ar £ar ~ThBRIR, WNrd, SWbLECl »vddeird -TRENAG Qb csed @\_ﬁ@i&ﬂ? OEOﬂi ly
,fluids froma subj r. a.S n p S Vi , desi gnat e uman
Hepatitis B Virus Sgl(ré %{':%l&ntBi %%Iﬁ{f' SB%&%Q%&)S&Q&. n£ 3'gﬁi'oni ne to
Threoni ne) which conprises: (a) obtaining an appropriate sanple of bodily
fluid fromthe subject; (b) determ ning the presence of a polypeptide which
is a nutant major surface antigen of a strain of hepatitis B virus, such
pol ypepti de having an am no acid sequence which dif fers fromthe am no
acid sequence of a ma j or surface antigen of a wildtype hepatitis B virus
in that the am no acid at position nunber 133 o.f such polypeptide is a
threonine, rather than a nmethionine in the sanple of step (a) so as to
screen the sanple for the strain. 72. The nethod of claim 71, wherein the
bodily flu~.d conprises blood, sera, or a nucleic acid sanple of blood or
sera. t 2 ~"~v 2002 - 61 73. A h.epatit~.s vaccine, Conpriszz~g a nutant
formof the surface ant~.gen of hepatitis a virus, such pol ypeptide having
an am .z~.o0 acid sequence which differs fromthe w | dtype anaz~o acid
sequence of the nmmjor surface antigen of hepatitis B an that tkze am no
acid at position nunber 133 of such po~ypeptide as a threoni.nc: rath.ex
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AAGCAGGCTT
CTTTACCCCG
ACTGGATGGG
CCGATCCATA
CTTATCGGAA
CTAGGGTGTG
CTGAATCCCG
CTGCCGTTCC
TCTCATCTGC
TGAACGCACG
TGTCAACGAC
TGGGGGAGGA
GTTCACCAGC
TGTTCAAGCC
AGAATTTGGA
TCGAGATCTC
TTGTTCGCCT
TCTGGCCACC
CTATGTCAAC
TCTTACTTTT
CACTCCTACC
TGTTGTTAGA
GTCTCAATCG
GGACTCATAA
CCGAGTGGCA
GTCARCAATA
CTGCTAGGTT

ATTATCCTGA

TCACTTTCTC
TTGCCCGGCA
GCTTGGCCAT
CTGCbGAACT
CCGACAACTC
CTGCCAACTG
CGGACGACCC
GGCCGACCAC
CGGACCGTGT
CCAGGTCTTG
CGACCTTGAG
GATTAGGTTA
ACCATGCAAC
TCCAAGCTGT
GCATCTGCTG
CTCGACACCG
CACCATACAG
TGGGTGGGAA
GTTAATATGG
GGAAGAGAAA
GCTTACAGAC
CGACGAGGCA
CCGCGTCGCA
GGTGGGAARAC
AATTCCTTCC
TGTGGGCCCT
TTATCCTAAC

ACATGCAGTT

GCCAACTTAC
ACGGTCCGGT
AGGCCATCAG
CCTAGCAGCT
TGTTGTCCTC
GATCCTGCGC
GTCTCGGGGC
GGGGCGCACC
GCACTTCGCT
CCCAAGGTCT
GCATACTTCA
AAGATTTATG
TTTTTCTCCT
GCCTTGGGTG
AGTTACTCTC
CCTCTGCTCT
CACTCAGGCA
GTAATTTGGA
GCCTAAAACT
CTGTTCTTGA
CACCAAATGC
GGTCCCCTAG
GAAGATCTCA
TTTACTGGGC
TTTCCTCACA
CTTACAGTTA
CTTACTARAT

AATCATTACT
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AAGGCCTTTC
CTCTGCCARG
CGCATGGCTG
TGTTTTGCTC
TCTCGGARAT
GGGACGTCCT
CGTTTGGGGC
TCTCTTTACG
TCACCTCTGC
TATATAAGAG
AAGACTGTGT
TACTAGGAGG
CTGCCTAATC
GCTTTGGGAC
TTTTTTGCCT
GTATCGGGAG
AGCTATTTTIG
AGATCCAGCA
CAGACAAATA
GTACTTGGTA
CCCTATCTTA
AAGARAGAACT
ATCTCGGGARA
TTTATTCTTC
TTCATTTACA
ATGAARMARG
ATTTGCCCTT

TCAARACTAG

TGTGTAAACA
TGTTTGCTGA
GAACCTTTCT
GCAGCCGGTC
ACACCTCCTT
TTGTCTACGT
TCTACCGTCC
CGGTCTCCCC
ACGTCGCATG
GACTCTTGGA
GTTTARAGAC
CTGTAGGCAT
ATCTCATGTT
ATGGACATTG
TCTGACTTCT
GCCTTAGAGT
TGTTGGGGTG
TCCAGGGAAT
TTGTGGTTTC
TCTTTTGGAG
TCARCACTTC
CCCTCGCCTC
TCTCAACGTT
TACTGTACCT
AGAGGACATT
ARGATTAAAA
AGACAARGGC

GCATTATTTA
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ATATCTGAAC
CGCAACCCCC
GGCTCCTCTG
TGGAGCAAAXN
TCCATGGCTG
CCCGTCGGCG
CCTTCTTCAT
GTATGTGCCT
GAGACCACCG
CTCTCAGCARA
TGGGAGGAGT
AAATTGGTCT
CATGTCCTAC
ACCCGTATAR
TTCCGTCTAT
CTCCGGAACA
AGTTGATGRA
TAGTAGTCAG
ACATTTCCTG
TGTGGATTCG
CGGAAACTAC
GCAGACGARG
AGTATTCCTT
GTCTTTAATC
ATTAATAGAT
TTAATTATGC
ATTAAACCGT

CATACTCTGT
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1560
1620
1680
1740
1800
1860
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2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
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& ()_ Sf10% # (xi)} SEQUENCE DESCRIPTION: SEQ ID NO:2:

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

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

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

Ser Ile Pro Trp Thr His Lys Val Gly Asn Phe Thr Gly Leu Tyr Ser
50 55 60

Ser Thr Val Pro Val Phe Asn Pro Glu Trp Gln Ile Pro Ser Phe Pro
65 70 75 80

His Ile Eis Leu Gln Glu Asp Ile Ile Asn Arg Cys Gln Gln Tyr Val
85 20 95

Gly Pro Leu Thr Val Asn Glu Lys Axg Arg Leu Lys Leu Ile Met Pro
100 105 110

Ala Arg Phe Tyr Pro Asn Leu Thr Lys Tyr Leu Pro Leu Asp Lys Gly
118 120 125

Ile Lys Pro Tyr Tyr Pro Glu His Ala Val Asn His Tyr Phe Lys Thr
130 135 140
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37

Arg His Tyr Leu His Thr Leu Trp Lys Ala Gly Ile Leu Tyr Lys Arg
145 150 155 160

Glu Thr Thr Arg Ser Ala Sex phe Cys Gly Ser Pro Tyr ser Trp Glu
165 170 175

cln Glu Leu Gln His Gly Arg Leu val Phe Gln Thr Ser Thr Arg His
180 185 1920

Gly Asp Glu Ser Cys Cys Ser Gln Ser Ser Gly Ile Leu Sexr Arg Ser
195 200 205

Pro val Gly Pro Cys Val Arg Ser Gln Leu Lys Gln Ser Arg Leu Gly
210 215 220

Leu Gln Pro Gln Gln Gly Ser Leu Ala Arg Gly Lys Ser Gly Arg Ser
225 230 235 240

Gly Ser Ile Arg Ala Arg val His Pxo Thr Thr Arg Arg Ser Phe Gly
245 250 255

Gly Glu Pro Ser Gly Ser Gly His Ile Asp Asn Ser Ala ser Ser Thr
260 265 270

Ser Ser Cys Leu His Gln Ser Ala Val Arg Lys Thr Ala Tyr Ser His
275 280 28S

Leu Ser Thr Ser Lys Arg Gln Ser Ser Ser Gly His Ala val Glu Leu
290 295 300

His Asn Ile Pro Pro Ser Ser Ala Arg Ser Gln Gly Glu Gly Pro Ile
305 310 315 320

Phe Ser Cys Trp Trp Leu Gln Phe Arg Asn Ser Lys Pro Cys Ser Asp
3258 330 335

Tyr Cys Leu Ser His Ile val Asn Leu Leu Glu Asp Trp Gly Pro Cys
340 345 350

Thr Glu His CGly Glu His Asn Ile Axrg Ile Pro Arg Thr Pro Ala Arg
355 360 365

val Thr Gly Gly Val Phe Leu val Asp Lys Asn Pro His Asn Thr Ala
370 375 380

-

Giu Ser Arg Leu Trp Trp Thr Ser Leu Asn Phe Leu @ly Gly Ala Pro
385 390 395 400

Thr Cys Ser Trp Pro Lys Phe Ala Val Pro Asn Leu Gln Ser Leu Thr
405 410 415

Asn Leu Leu Sex Ser Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala
420 425 430

Ala Phe Tyr His Ile Pro Leu His Dro Ala Ala Met Pro His Leu Leu
435 440 445
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val Gly Ser Ser Gly Leu Pro Arg Tyr Val Ala Arg Leu Ser Ser Thr
450 455 460

Ser Arg Asn Ile Asn His Gln His Gly Ala Met Gln Asp Leu His Asp
465 470 475 480

Ser Cys Ser Arg Lys Leu Tyr val Ser Leu Leu Leu Leu Tyr Lys Thr
. 485 490 495

Phe Gly Arg Lys Leu His Leu Tyr Ser Hisg Pro Tle Ile Leu Gly Phe
500 505 510

Arg Lys Ile Pro Met Gly val Gly Leu Ser Pro Phe Leu Leu Ala Gln
515 520 525

Phe Thr Ser Ala lle Cys Sex val val Arg Arg Ala Phe Pro His Cys
530 535 540

Leu Ala Phe Ser Tyr Met Asp Asp val val Leu Gly Ala Lys Ser val
545 550 555 560

Gln His Leu Glu Ser Leu Phe Thr Ser Ile Thr Asn Phe Leu Leu Ser
565 570 575

Leu Gly Ile His Leu Asn Pro Asn Lys Thr Lys Arg Trp Gly Tyr Ser
580 585 590

Leu Asn Phe Met Gly Tyr Val Ile Gly Ser Trp Gly Thr Leu Pro Gln
595 600 605

Glu His Ile val Leu Lys Leu Lys Gln Cys Phe Arg Lys Leu Pro Val
610 615 620

Asn Arg Pro Ile Asp Trp Lys val Cys Gln Axg lle val Gly Leu Leu
625 630 €35 640

Gly Phe Ala Ala Pro Phe Thr Gln Cys Gly Tyr Pro Ala Leu Met Pro
645 650 655

Leu Tyr Ala Cys Ile Gln Ser Lys Gln Ala Phe Thr Phe Ser Prxo Thr
660 665 670

Tyr Lys Ala Phe Leu CyS Lys Gln Tyr Leu Asn Leu Tyr Pro Val Ala
675 680 685

Arg Gln Arg Ser Gly Leu Cys Gln Val Phe Rla Asp Ala Thr Pro Thr
690 695 700

Gly Trp Gly Leu Ala Ile Gly His Gln Arg Met Ala Gly Thr Phe Leu
705 710 715 720

Ala Pro Leu Pro Ile His Thr Ala Glu Leu Leu pla Ala Cys Phe Ala
725 730 735

Arg Ser Arg Ser Gly Ala Lys Leu Ile Gly Thr Asp Asn Ser Val val
740 745 150
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Asn Pro
785
Leu Leu

Ala Val

Ala Ser
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Leu Pro

820
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805

Leu His
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775

790

Phe Arg Pro Thr

Val Pro Ser His
825

Val Ala Trp Arg
840

(2) INFORMATION FOR SEQ ID NO:3: (Figure

(i) SEQUENCE CHARACTERISTICS:;

(A) LENGTH:
(B) TYPE:
(C) STRANDEDNESS : single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:

Ala val
Ala Phe
Lys Asp

50

Pro Gly
65

Ala Gln
Thr Asn

Arg Asp

Gln Ala
130

Pro Asn

20

Gly Ala
35

Hisg
Phe
Gly
Arg
Ser

115

Leu

Trp
Thr
Ile
Gln
10Q
His

Leu

400 amino acids
amino acid

Pro

Asn

Pro

Pro

Leu

85

Ser

Pro

Asp

Met Gly Gly Trp Ser Ser Lys Pro Arg
5

Leu Gly rhe Phe
25

Ser Asn Asn Pro
40

Glu Ala Asn Gln
55

Pro His @Gly Gly
70

Thr Thr val Pro
Gly Arg Gln Pro
105

Gln Ala Thr Gln
12¢C

Pro Arg val Arg
135
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780

795

Thr Gly Arg Thr Ser
810

Leu Pro Asp Arg Val
830

Pro Pro

5)

Gln Gly Met Gly Thr
10

Pro Asp His Gln Leu
30

Asp Trp Asp Phe Asn
45

Val Gly Val Gly Ala
60

Leu Leu Gly Gly Ser
75

Ala aAla Pro Pro Pro
90

Thr Pro Ile Ser Pro
110

Trp Asn Ser Thr Thr
125

Gly Leu Tyr Phe Pro
140

SUBSTITUTE SHEET (RULE 26)
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ghrle%ig T A 10%:& TF- 10%t& () -

Tyr Val Pro Ser Ala Leu

Leu Gly Leu Tyr Arg Pro

800

Leu Tyr

815

His
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15

Asp

Pro

Phe

Pro

Ala

95

Pro

Phe

Ala

Phe

Leu
Pro
Asn
Gly
Gln
80

Ser
Leu

His

Gly
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40

Gly Ser Ser Ser Gly Thr val Asn Pro val Pro Thr Thr Ala Ser Pro
145 150 155 160

Ile Ser Ser Ile Phe Ser Arg Thr Gly Asp Pro Ala Pro Asn Met Glu
165 170 175

Asn Thr Thr Ser Gly Phe Leu Gly Pro Leu Leu val Leu Gln Ala Gly
180 185 190

Phe Phe Ser Leu Thr Arg Ile Leu Thr Ile Pro Gln Ser Leu Asp Ser
198 200 205

Trp Trp Thr Ser Leu Asn phe Leu Gly Gly Ala pPro Thr Cys Pro Gly
210 218 220

Gln Asn Ser Gln Ser Pro Thr Ser Asn His Ser Pro Thr Ser Cys Pxo
225 230 235 240

Pro Ile Cys Pro Gly Tyr Arg Trp Asn Cys Leu Arg Arg Phe lle Ile
245 250 255

Phe Leu Phe Ile Leu Leu Leu Cys Leu Ile Phe Leu Leu Val Leu Leu
260 265 270

Asp Tyr Gln Gly Met Leu Pro val Cys Pro Leu Leu Pro Gly Thr Ser
275 280 285

Thr Thr Ser Thr Gly Pro Cys Lys Thr Cys Thr Thr Pro Ala Gln Gly
290 285 300

Asn Ser Thr Phe Pro Ser Cys Cys Cys Thr Lys Pro Ser Asp Gly Asn
305 310 315 320

Cys Thr Cys Ile Pro Ile Pro Ser Ser Trp Ala Phe Ala Arg Phe Leu
325 330 335

Trp Glu Trp Ala Ser val Arg Phe Ser Trp Leu ser Leu Leu Val Pro
340 345 350

Phe Val Giln Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu Ser val
3585 360 365

Ile Trp Met Met Trp Tyr TIp Gly Arg Ser Leu Tyr Asn Ile Leu Ser
370 375 380

Pro Phe Leu Pro Leu Leu Pro Ile Phe Phe Cys Leu Trp val Tyr Ile
385 390 395 400

(2) INFORMATION FOR SEQ ID NO:4: (Figure §6)

{1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 212 amino acids
(B} TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

gUUBSTITUTE SHEET {RULE 26)
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His Thr Ala Leu Arg Gln Ala Ile Leu Cys Trp Gly Glu Leu Met Asn
85 20 95

Leu Ala Thr Trp Val Gly Sex Asn Leu Glu Asp Pro Ala Ser Arg Glu
100 105 110

Leu Val Val ser Tyr Val Asn val Asn Met Gly Leu Lys Leu AXg Gln
115 120 125

Ile Leu Trp Phe His Ile Ser Cys Leu Thr Phe Gly Arg Glu Thr Vval
130 135 140

Leu Glu Tyr Leu Val Sex Phe Gly Val Trp Ile Arg Thr Pro Thr Ala
145 150 155 160

Tyr Arg Pro Pro Asn Ala Pro Ile Leu Ser Thr Leu Pro Glu Thr Thr
165 170 175

val val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro
180 185 1390

Arg Arg Arg Arg Ser ¢ln Ser Pro Arg Arg Arg Arg Ser Gln Ser Arg
185 200 205

Glu Sex Gln Axg
210

(2) INFORMATION FOR SEQ ID NO:5: (Figure 7}

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 154 amino acids
(B} TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

SUBSTITUTE SHEET (RULE 26!
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115 120 125
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130 135 140

Pro Ala Pro Cys Asn Phe Phe Ser Ser Ala
145 150

(2} INFORMATION FOR SEQ ID NO:6: (Figure 8)

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 36 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6:

ATAAGCTTAT GCCCCTATCT TATCAACACT TCCGGA 36

(2) INFORMATION FOR SEQ ID NO:7: (Figure 9)

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

SUBSTITUTE SHEET (RULE 26)



kOvU410 z9

12 MOV 2002

10% 10%VENE () - (OyLO%VENE () - (YLO%VENE () - (YLO%VENE () - (yL1O%ENE () - (

T10%VEME () -+, -
zZy10%ME () -
H ~bFvU410
zy10%vEME' () -
f g~bFvU410
zZy10%ME () -
FvUu410
zy10%vEME' () -
410

zy10%ME () -
410 y10%vHM& () (
#9=z7:vU410 GAGTCTAGAC TCTGCGGTAT TGTGA

z"BvU410

y10%VENE' () - (y10%VENE' () - (y10%VENE' () - (y10%VENE! () -

Z:vU410

ylo%v#w& () -ty TOSEHENBEN TR §EOBERE : (I FE0mME: () -

(1) SEQUENCE CHARACTERISTICS:

ylo%\#l\/& () - (y10%vei Ty IATAPRIR S (y10%0vMR: () -

10

(C) STRANDEDNESS: single

YL0MMENE: () - (y 109098 TPPOCFLONARE. () - (Y LOWMME! () -

vUu410

VIOV () - (yI09MENEL (- SULOWMNE () < KEOOMIME! () -

- vU410 (x3)

le%W#N& () CEYrTO8E RETEFTACR 10PEME () - (Y10%vEME () -
10

y10%vEME ()

e 1gylo@m#w&1$

INFORMATIO

)= (Y 109%8vi V& (%

FOR SEQ ID NO:S5: {Figure 11)

y109HEME' () - (Y 1024vkadiE{CE- @yﬁ@ﬁmﬁwﬂbé) (y10%vENE () -

(A) LENGTH: 32 base pair
PE: nucleic acid

uzZ: vualo

y 109N () - (y 1098 G
w10 (D) TOPOLOGY linear

le%W#N&' ()- (YLO%vEME () - (y10%vEME () - (y1O%MME () -
ylo%\#l\/& () - (y L OVERRETSE- 7 TOoRA R SEY Py Povamme: () -

TGAGAATTCT CACGGTGGTC TCCATGCGAC GT

U410

ylo%v#w& () - (yLO%VENE () - (y109ENE () - (y10%ENE () -

Z:vU410

y109EME () -8V TUBTHNEY FOR FIOIRERRE O ) FESFFOUsAME () -
10

(i) SEQUENCE CHARACTERISTICS
y 10%VEME, () - (ylowmg;go
10 y109%vMe () - (y10
+6LbgzZ: vU410

7= (yLO%WHME () -
() (y 1098 M

(D} TOPOLOGY: llnear

yLOWMNE: () - (yLOWMENE: () - (yLOWMEME () - (yL1O%MME: () -

1 y109%=9& ()- ys: 109%9%& ()-, 10=940=940=%

yS>10%=9&' () - y 1008AREFS- ‘%’35%&“%‘3 RE? Yy 1%k () -
109%9%& () - &FTIOYEYE (opek y! 109%9%& () -
109%9%& () -
10%9%& () -
109%=9%& () -
109%9%& () -

10%=9%& () - &y

SUBSTITUTE SHEET {RULE 26}

(y1090HME () -

ha¥04 Mool g - (Y10%VEME () -

(y1090NE () - (yLOYEME () - (y10%MNE () - (yLOY%EME () - () ?P&

(YLO%ME () -
(Y10%VME () -
(y10%MME () -
(Y10%MME () -
(YLO%ME () -
(Y10%VME () -
(y10%MME () -
(Y10%MME () -
(YLO%ME () -
(Y10%vME () -
(YLO%ME () -
(Y10%MME () -
(y10%MME () -

(yL1O0%EME () -
() - (yLO%EME

(y10%vEME' () -

&y 10%=9%& () -
yF 10%=9%&' ()-i M sRly 10%=%&5 () - &y
85\ %y 10%=9&' ()- &y 10%=9& ()-8&y 10%=%& ()- &) 4?DE_) SREW %
&y 10%=9%& ()-8&y 10%=9%& ()-8&y 10%=%& ()- &y

&EP[ f q| dDsR5W) %y 109%9&' ()-&y 10%=9%& ()-&y 10%=9%& () - &y

&y 10%=9%&' ()-8&y 10%9%& ()- &M sR5y 10%0&' ()- &y 10%=%& () - &y

. FG

(yLO%VENE () - (yL1O%VENE () - (yL1O0%VENE () - (yL10%ENE ()- () ?P& JKde
(WA SId/E () - (YL10%vEME' () - (Y10%EME' () - (Y 109¢id&odionds) ?P&ghi ~b
(yL1O9VENE () - (yL1O9VENE () a{ yL109VENE () - (yL10%VENE () - () ?P&bFvU

MBI DR (T

()?P&—>|sz
() ?P&zZ: vU4
() ?P&zZ: vU4
() ?P&) 2UYzZ
() ?P&YZepzZ
€y ?2P&zZ: vU4
()?P& . zZ: v
()?P& /:Eq
() ?P&uvzZ: v
() ?P&zZ: vU4
() ?P&OFJzZ:
32

() ?P&IKVawz
() ?P&zZ: vU4

() ?P&zZ: vU4
()-() ?P&

() ?P&ghi sR1

&y



10%=9%&' ()-&W| % 10%9%&' ()- & M sR5y 10%9%& ()-& 10%=%& ()-&Wy i 2 NOV 2002

10969& () - &y
10969& () - &y
10969& () - &y
10969& () - &y
10969& () - &y

10969& ()- & 10969& ()-& )SREW] % 10969& ()- &y 10969& ()- &y
109%9& ()-8&y 10%9%& ()-& 3>l T_dDsR5W| % 10%&9%& () - &y

10969& ()- &y 1099& ()-& 109&9%& ()-& 109%9%& ()- & dep{mv sR5y
10%9%&' ()-& 10%9%&' ()-& 109%9%& ()-&W| % 10%%& ()- & M sR5y
10969& () - &5W

WO 99/66048 PCT/SG98/00046

44

(2) INFORMATION FOR SEQ ID NO:11: (Figure 13)

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 36 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:11:

ATAAGCTTAT GCCCCTATCT TATCAACACT TCCGGA 38

SUBSTITUTE SHEET (RULE 26)
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What is claimed is:

1. An isolated strain of Hepatitis B virus designated Human Hepatitis
B Virus Surface Antigen-‘'S’-133 QOon Strain {(Methionine to
Threonine) and deposited under Accession Nos. P97121501, P97121502
and P97121503 with the European Collection of Cell Culture on 15
December 1997,

2. An isolated 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 wildtype
hepatitis B wvirus in that the amino acid at position number 133 of“

such polypeptide is a threonine rather than a methionine.

3. The isoclated nucleic acid of claim 2, wherein the polypeptide is
being encoded by nucleotides 155 through 835 of the nucleic acid
sequence designated SEQ. I.D. No. 1.

4, The isclated nucleic acid of claim 3, comprising nucleotides “ACG”

in position 551-553.

5. The isolated nucleic acid of claim 2, wherein the nucleic¢ acid is
DNA.

6. The isolated nucleic acid of claim 2, wherein the nucleic acid is
RNA.

7. The isolated nucleic acid of claim 5, wherein the nucleic acid is
cDNA.

8. The isolated nucleic acid of claim 5, wherein the nucleic acid 1is

genomic DNA,
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The isolated nucleic acid of claim 2, wherein the polypeptide

has an amino acid sequence subsgtantially identical to amino
acid residues 174 through 400 of the amino acid seqguence
designated SEQ. I.D. No. 3,

10. An isolated mucleic 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 sBequence comprising amino acid
residues 298 through 320 of the amino acid sequence designated
SEQ. I.D. No. 3.

12. A wvector 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 seguence of a
major surface antigen of a wildtype hepatitis B virus in that
the amino acid at position number 133 of such polypeptide is
a threonine rather than a methionine and operatively linked to
a promoter of RNA transcription.

13. A vector comprising an isoclated 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 claim 12 iun a suitable host.

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

17. A method of producing a polypeptide, which comprises growing
the host vectox system of claim 15 under suitable conditions
permitting production of the polypeptide and recovering the
polypeptide so produced. '

18. A method ¢of producing a peptide, which comprises growing the
host vectoxr 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 purifiéd form which

compriseés:

(a) introducing the vector of claim 12 into a suitable host
cell;

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

(¢) recovering the polypeptide produced into step (b); and
() purifying the polypeptide =0 recovered.

20. A method of obtaining a peptide in purified forxm which

comprises:

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

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

(c) recovering the polypeptide produced into step (b); and

(d) purifying the polypeptide so recovered.

21. A purified polypeptide which is a mutant major surface antigen
of a strain of hepatitis B virus, such polypeptide having an
amino acid gequence 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 numbex 133 of such polypeptide



109:9& ()- &y 10%%& ()- &M SRSy 10%9%& ()- & 10%%& ()-& 10%=9& (). &NV 2002
10069 () - &85W] Y% 1099&' () - &% M sR5y 10%%& ()- &y 10%9& ()- &5W| %y
1099 ()-8y 10%9%& ()-8 10%%& ().- 4%0; FOW ) SR5W % 109%-9& () - &y
10098 ()-8y 10%9%& ()-8 10%9%& ()-&y 109:%& ()- &WMKdDsR5W
10069 ()- &y 10%%& ()-& 10%%& ()- &y 10%%& ()-8& 10%%& ()- &y
10969 () - &Mk SRy 10%9%& ()- &y 10%%& ()- &y 10%%& ()- &
ig a threonine rather than a methionine.

22. A purified polypeptide obtained from the method of claim 19,

23. A purified 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.

24. A purified polypeptide obtained from the method of claim 20

25. An oligonucleotide of at least 15 nucleotides capable of
specifically hybridizing with a unigue sequence of nucleotides
within a nucleic acid which encodes a polypeptidé 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 virxus in that the amino acid at position
number 133 of such polypeptide is a threonine rather than a
methionine, without hybridizing to any sequence of nucleotides
within a nuclelc 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 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 133 of such polypeptide is a thrxeonine, rather than a
methionine, 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



10%9%& () -85\ % 10%9%& ()- & M sR5y 10%%& ()-& 10%%& ()-&5W % 12 NOV 2007
109%%&' ()-&y 10%% ()-& 109%F%& ()-&)./ )sREWy % 109%9%&' () - &y
10%9%& ()-& 10%%& ()-& 10%%& ()- &y JL0%%& ()- & : EP[ f qdDsRSW %y
10%%&' ()-&y 109%%' ()-&y 10%%& ()-& 10%%&' ()-&y 10%%& ()- &y
1099 () - &gvwrivk sR5y 109%%&' () - & 10%%&' () - &y 10%%& ()-&y 10%%& ()- &W)
% 109%%' ()-& MsRby 10%%R' ()-&y 10%%& () - &5W)
against the purified polypeptide;
(¢) 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.

28. The method of claim 27, wherein the polypeptide is being
encoded by nucleotides 155 through $35 of the nucleic acid
sequence designated SEQ. I.D. No. 1,

29. The method of claim 27, wherein the polypeptide has an amino
acid sequence substantially identical to amino acid residues
174 through 400 of the amino acid sequence designated SEQ.
I.D. No., 3.

30. The method of claim 27, wherein the oxganism comprises a
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 segquence designated
SEQ. I.D. No. 3, comprising:

(a} obtaining the peptide in a purified form;

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

(c) collecting the produced antibodies:

(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 claim 31, wherein the organism compriges a
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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 1z 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 seguence of a major surface antigen of a
wildtype hepatitis B virus in that the amino acid at position
number 133 of such polypeptide is a threonine, rather than a
methionine, and incapable of detecting the major surface
antigen of a wildtype hepatitis B virus.

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

37. Use of 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 seqguence 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 133 of such polypeptide is a threonine, rather than a
methionine for determining whether a subject is infected with
a strain of Hepatitis B virus designated Human Hepatitis B
Virus 8uxface Antigen-'8'-133 Oon Strain (Methionine to
Threonine), wherein such determination compriges:

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

(k) 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
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strain of hepatitisg 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 133 of such polypeptide is a threonine, rather
than a methionine.

38. The use of claim 37, wherein the nucleic acid sample in step
(a) comprises mRNA corresponding t¢ the transcript of DNA
encoding a polypeptide which iz 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 133 of such polypeptide
iz a threonine, rather than a wethionine, and wherein the
detexrmining of step (b) comprises:

(1) contacting the mRNA with the oligonucleotide of
claim 25 under conditions permitting binding of the
mRNA to the oligonucleotide so as to form a

complex;
(ii) igolating the complex so formed; and
{(1ii1) identifying the mRNA in the jsolated complex so as

to thereby determine whether the mRNA is, or is
derived from, a nucleie 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 133 of such polypeptide
is a threonine, rather than a methionine, and wherein the
determining of step (b) comprises:
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(i) translating the mRNA under suitable conditions to
obtain an amino acid seguence; and

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

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
(14) detecting the presence of polypepkide in the
resulting amplified nucleic¢ acid.

41. Use of an antibody that recognizes 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 133 of such polypeptide is a threonine, rather than a
methionine for determining whether a subject is infected with
a strain of Hepatitis B virus designated Human Hepatitis B
Virus Surface Antigen-'S'-133 Oon Strain (Methionine to
Threonine), wherein such determination comprises:

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

(b) determining whether the sample from step (a) is, oxr is
derived from, a nucleic acid encoding a polypeptide which
is a mutant major surface antigen of a strain of
hepatitis B virug, 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 133 of such
polypeptide ig a threonine, rather than a methionine by
contacting the sample under appropriate conditions to
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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
maxker.

43, The use the claim 42, wherein the detectable marker i1is a
radicactive isotope, a flucorophor ox an enzyme.

44. The use of claim 37, wherein the sample comprises blood,
tissue or sera.

45. Use of a 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
wildtype hepatitis B virus in that the amino acid at position
number 133 of such polypeptide is a threonine, rathexr than a
methionine for determining whether a subject has a
predisposition for hepatocellulax carcinoma, which compriges:
(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 nuclelc acid encoding a
polypeptide which is a mutant major surface antigen of a
strain of hepatitis B virus, such polypeptide having an
amino acld 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 poeition
number 133 of such polypeptide is a threonine, rather
than a methionine.

46. The use of claim 45, wherein the nucleic acid sample in step
(a) comprises mwWRNA corresponding to the transcript of DNA
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encoding a polypeptide which is a mutant major surface antigen
of a strain of hepatitis B virug, 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 amine acid at peosition number 133 of such polypeptide
ig a threonine, rather than a methionine, and wherein the
detexmining of step (b), which compriges:
(1) contacting the mRNA with the oligonuclecotide of
claim 25 under conditiong permitting binding of the
MRNA to the oligonucleotide so as to form a

complex;
(11) isolating the complex 8o formed; and
(iid) identifying the mRNA in the isolated complex so as

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

47. The use of c¢laim 45, 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 133 of such polypeptide
is a threonine, rather than a methionine, and wherein the
determining of step (b) comprises:

(1) translating the mRNA under suitable conditions to
obtain an amino acid sequence; and
(ii) comparing the amino acid sequence of step (i) with

the amino acid sequence of the isolated nucleic
acid of claim 9 so as to thereby determine whether
the nucleic acid zample is, or is derived from, a
nucleie acid which encodes the polypeptide.

48. The use of claim 45, wherein the determining of step (b)
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from the amino acid sequence of a major surface antigen of a
wildtype 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 133 of such polypeptide is
a threcnine, rather than a methionine for determining whether
the subject has a predisposition for hepatocellular carcinoma,
wherein such determination comprises:
(a) obtaining an appropriate sample from the subject; and
(b) determining whether tha 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 acid
sequence which differs from the amino acid gequence of a
major surface antigen of a wildtype hepatitis B wirus in
that the amino acid at position number 133 of such
polypeptide is a threonine, rather than a methionine by
contacting the sample under appropriate conditions to
bind to the antibodies of claim 35 or 36 so as to
determine whether  the subject subject has a
predisposition for hepatocellular carcinoma.

50. The uge of claim 46, 47 oxr 49, wherein the isolated nucleic
acid, oligonucleotide or antibody is labeled with a detectable
maxrker.
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52. The use of claim 45, wherein the sample comprises blood,
tissue or sera.

53. 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 virus designated Human Hepatitis B
Virus Surface Antigen-'S'-133 Oon Strain (Methionine to
Threonine) 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 numbex 133 of such polypeptide is a threonine,
rather than a methionine, 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 inhibits the
polypeptide so as to identify a chemical compound which
is cepable of treating infection by the viral strain.

54. 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 wvirus designated Human Hepatitis B

Virus BSurface Antigen-'S'-133 Oon Strain (Methionine to

Threonine), wherein the method for identifying the chemical
compound comprises:

(2) contacting a polypeptide which is a mutant major surface

antigen of a strain of hepatitis B wvirus, such
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55.

(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.

A method for identifying a chemical compound for use in the
manufacture of a medicament capable of treating hepatocellular

caxcinoma wherein the method for identifying the chemical
compound comprises:

(a)

(c)

contacting a polypeptide which ig a mutant majoxr surface
antigen of a strain of hepatitis B virus, such
polypeptide having an amino acid segquence 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 133 of such polypeptide is a threonine,
rather than a methionine, 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 inhibits the
polypeptide so as to identify a chemical compound which
is capable of treating hepatocellular carcinoma.

56. 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
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(¢) determining whether the chemical compound inhibits the
polypeptide so as to identify a chemical compound which
is capable of preventing infeciion by the viral strain.

57. A composition compriging a polypeptide which i8 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 133 of such polypeptide is a threonine, rather than a
methionine, the amounts of such polypeptide being effective to
stimulate or enhance antibody production in a subject, and a
pharmaceutically acceptable.

58. 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 S8EQ, I.D. No. 3.,
the amounts of such peptide being effective to stimulate or
enhance  antibody production in a subject, and a
pharmaceutically acceptable.

59. A composition compriging the chemical compound identified by
the method of claim 55 in an amount effective to treat
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61. A composition comprising the chemical compound identified by

the method of claim 53 in an amount effective to treat a
strain of hepatitis B virus designated Human Hepatitis B Virus
Surfac¢e Antigen-'S'-133 Oon Strain (Methioninq to Threonine)
and a pharmaceutically effective carrier.

62. A composition comprising the chemical compound identified by
the method of claim 54 in an amount effective to prevent
infection by a strain of hepatitis B virus designated Human
Hepatitis B Virus Suxface Antigen-'S'-133 Oon 8Strain
(Methionine to Threonine) and a pharmaceutically eiffective
carrier,

63. Use of the composition of claim 57 or 58 for treating a
subject infected with a strain of Hepatitis B virus designated
Human Hepatitis B Virus Surface Antigen-'S'~133 Oon Strain
(Methionine to Threonine).

64. Use of the composition of claim 61 treating a subject infected
with a strain of hepatitis B virus designated Human Hepatitis
B Virus Surface Antigen-'S'-133 OQon Strain (Methionine to
Threonine) .

65. Use of the composition of claim 57 or 58 foxr preventing
infection by a strain of Hepatitis B virus designated Human
Hepatitis B Virus Surface Antigen-'S!'-133 Qon Strain
(Methionine to Threonine) in a subject.
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68. Use of the composition of claim 59 for treating a subject with
hepatocellular carcinoma.

69, Use of the composition of claim 57 or 5% for preventing
hepatocellular carcinoma in a subject,

70. Usa of the composition of claim 60 for preventing
hepatocellular carcinoma in a subject.

71. A method of screening bodily £fluids from a subhject for a
strain of hepatitis B virus designated Human Hepatitis B Virus
Surface Antigen-'S'-133 Oon Strain (Methionine to Threonine)
which comprises:

(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 antigen of a wildtype hepatitis B virus in that
the amino acid at position number 133 of such polypeptide
ig a threonine, rather than a methionine in the sample of
step (a) so as to screen the sample for the strain.

7% . The method of claim 71, wherein the bodily fluid comprises
blood, sera, or a nucleic acid sample of blood or sera.
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A hepatitis vaccine, comprising a wutant form of the surface
antigen of hepatitis B virus, such polypeptide having an amino
acid seguence which differs from the wildtype amino acid
sequence of the major surface antigen of hepatitis B in that
the amino acid at position number 133 of such polypeptide is
a threonine rather than a methionine.

The vaccine of claim 73, further comprisging an adjuvant.



