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. present invention relates generally to a nucl eic acid-base és g"det ect
the presence of a viral pathogen and, in particular, hepatitis B virus.

. More particularly, the present invention provides a single-step
‘anplification assay to detect hepatitis B viral nucleic acid sequences. The

assay of the present invention is readily adaptable for automation and

permts the rapid through-put of sanples to be tested. The present

invention further 10 provides ag erformng a nucleic

aci d- based detection assay for h?g§§$?§ﬁzb\f$ﬁ%9and a kit conprising said

agents. BACKGROUND OF THE | NVENTI ON 15 Bi bl i ographic details of the

. publ i cati oFSEDD@F T TNVl EIG]d to in this specification are collected at

. the end of the description. Hepatitis B virus (hereinafter referred to as

"HBV') can cause debilitating disease conditions and can |lead to acute

liver faisl Theprebémdaiantoh radanes perehBi 6 san@dldl adidbysddi a6ty t38ActRNGR prestid

infects m L QRS i ndi vi dual s_annual.| nd,contributes to.at |east a
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vari ous vi PEPuls, Beejapyl threughrpy ¢fhsaraplss tadie fesipdofthe rpremut yavestine , further
hundr edsiooprovidek iagérfis adefuin@i pedotlifg dRickRA! 4di@basc@ldetdflon hfddS -foﬂ'%f)a-tiﬁs B

- generally 1dentifl eg qb{x detection of the HBV surface antigen 30 (HBsAg),
the viral GOV NLEAMPEBEOGHC 8% SNt i bodi es to HBeAg (anti- HBeAg).

Foll owi ng infection with HBV or vaccination with HBsAg, serum anti bodi es
appear to jl W D'_BE)' i ]?@.f n the basis for the i mune-based
detection 03?23%2 g. Fn t igﬂgg@ io%‘g@;stem either HBsAg or anti-HBs are
screened. The assay has been used to 35 screen blood prior to transfusion

for HBV,ist BithkaphicHRYail€b e Publivfiond in%ﬁi_%ﬁeaﬂﬁd?él%écﬁi&t i #id %Jnegﬁ}&taﬁo@%

chronic he iti,s, liver cirrhosis and primary |iver cancer screeni ng
for HBV ca&ﬁfeé?eg a%ﬁt’?ﬁngé’fm?qeﬁ%ﬁ%‘ﬂnant ation recipients and donors. 14 SEP
2004 2 The HBsAg conprises an antigenic region referred to as the "a"

det er m na ). %he. "a". determnant |5 co .~ confor mat | | .and.
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is a glyci HNSERCR Bedly gi nine (R) substitution at amino acid position 145
(G1l45F) of HBsAg. This nutation affects the "a" epitope region. The
i ncreasin i.anc chem cal and i mmunol ogical intervention_in treating
or 10 pregléﬁti Ay AU v iy ERieeit t"l"hdﬁﬁﬁ remediatese prd titligenh resstf e
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cheni cal atfelons voel pratsttisnes. 15 Consequently, conventional anti body-based
assays for HBsAg can result in false negative results. This can have very
serious inplications in terns of controlling spread of the disease and in
pati ent et 2vPHabERK of eadiRY ypcaire t Hadpide selnmilliope i iodividunds are
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(e.qg. IgG) and \fac i nes based | served regi ons am)ntlgs
5”screen blood prior to transfusion for HBV, to detect HBV-related Iiv

with acute and chironic hepatitis, liver cirthosis and primary liver cancer and screening for

er disease in patients

HBYV carriers such as in transplantation recipients and donors.




SUMVARY OF THE | NVENTI ON 30 Throughout this specification, unless the
context requires otherw se, the word "conprise", or vari ataﬂigr&plm@‘ as
"conprises" or "conprising", will be understood to inply the Thcl on of a
stated el enent or integer or group of elenents or integers but not the

excl usi on of any other elenent or integer or group of elenents or integers.
35 One aspect of the present inventionzprovides a nethod for detecting an
HBV- deri ved nucleic acid target sequence in a sanple, said nmethod

conpri si The SIB3A@Tohipisédsh Salgehie rédion rdrrSER 2004 “3” daBahiuhhtng). cRdat i ons

to yield,single stranded for f said target sequence, .contagting the
denat ur edOERpEY Tt PRPE pehigmnioniCa adichifon g Sianads Sofng Aes s
wher ei n highlyeasiseord qsteimer réstducap&bhaicofarmioni adingglot chamges $t riheda®df sai d
target s el : r LNer. s ab 3
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has hybrglé(j zegg}gnd ;Sfl?gj eg? ?,]n% t he saatrarp%lngﬁ(% %&goﬁnd(%iltﬁﬁo%g @g%ggiofi%?ga%egp

anpl i fi capis SHRPnRLrElsERe " LFPEART 1BI%d pr oduct conpri si ng conpl ement ary
extensi on products and then detecting for the presence of the anplification
pr oduct er.ei.n e _presence pf said anplified.product is 10 indicative of
2o a b RE Rt PUaREE N5 g e Rl ind ol PG kit WBpnint ' ©
preseri? prveringdiBYonfestiph at ssultinget poehidrorlcd@te ptassige dor tHB\émealgemice od

nucl ei c oot ! i | Sl jecting
the sanpl ety Gadgy RAtH e o A B SvaTnd R l0L PRSP O MO 2
Lar get SEQQENEErICHEe S EEGHIRY YeRenaanay be dcairapliadictly salcsied Fafbyshe mer s
conpri si i cFlchéBREE ade¥B o WhdtRicg, Wherein at | east one primer is capable of
hybridi zing to one strand of said target sequence and wherein at |east one
other primer is capable of hybridizing to a strand conpl enentary to said
first 15t Comaqaentlynbeventiormb batifpd+bass] aseysdst HBdAlR| dan freéqud ibelse ngatiber m ni
to form S| 0 t . ntary . the strand,.to which h of
coi - pr i ERE S L AN nRI LS SFRIEEIRONARY if dofoft P RANEHE oPaf iR

hybri di zéisgase pedjingrgienionenagpoenti ng to or flanking a conserved nucl eoti de
sequence within or part of the nucl eotide sequence encodi ng the HBsAg, and
subj ectifg the sanple to conditions to facilitate anPIificati_on to generate
an anpl i 1 WAk eHDE B 4@ Hisr PIEFaRg VSRR (the yehloessaughY ohalieraeiiet 8Sani@r t hen
det ectoo NGBAO In hdverQahes @itk ehdpretdne irdaiidd, iigAhl SloR 1AM 8tveiiRA QI shdlfiGlep
presence %ﬁ .gali:a 25 I?Tcph' fication gr Od}ﬁcﬁ[{%i i I’IFI.Cat.I ve of sai.d Hﬁé—e‘gerl ved
nucl ei ¢ BETA° PRFGHEPP LEGHEN 852y V8 SCRHBt RE MY gucteIo ofeapse fiom ANt i on
cont enpl whieb maynet ey nbodisplay entmung-detectdBlé vide risrkdrs DilAe haclgetackkbasedice i n

a sanpl e i . ri,Si {l j i i
Fever e FranenPRioion ifHRbh PRl iRyt é?sﬁg Pt VaeiR e ot R o 50
nol ecul esichr agentaBmayengtybel defambles biyj eurvientipriahdmsmmetssed diegnastio itests.

condi bk ORgtHePmy e Itk %sga?! & Hel pRESH iR i@stheocg]év%ﬁ)gﬂﬁﬁt 39 s#)Bciﬁ@' d
target se uenﬁ@@on&e‘?&% Fnig t he depatured sanple wth a Set of priners
conpr i siwgﬂ'éﬂo f fﬁ s VigshIce hased opesiserisd Jseionsramaengsh By e of
hybri di zvasigntso one DNA strand of said target sequence and wherein at |east
one other prinmer is capable of hybridizing to a strand conplenentary to 35
said first mentioned strand and wherein said prinmers are extendable from
thei r 3'SUMMARY OF THEAMNVENIIOMN on product conpl enentary to the strand
to whipgh each of said prinmers has hybridized and subjecting the sanple to
amplification conditions to facilitate anplification 14 SEP 2004 4 to
gener at el IRUEHAYE tHH§ eneciicaden untessiiei oonteyt eanpreatboress thawerksomppiseduct s

and t henodeigiohd Gushes a@iﬂpﬁis@sa_téloﬁbo&{ﬁgﬂ%ﬂ WART B RinlidlSioBl G egsy Ohe Sai d
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c
- sequencefcBsigp;q W&dhﬁlten’ﬁgtpg’éﬂntﬁert?fegﬁl"% ntlempRis (it BiegesnbEmtdbes a
met hod fochdeneftinpgthencloRnt sdnicyachrNup @ fabegeatiangersi n a sanple, said
net hod;conpri sing optionally subjecting said sanple to reverse
transcription conditions to yield single or double stranded cDNA nol ecul es
f r om HB\LaRe psneet ofidApregertj iseeritioy prioewidssaphethpd foemetegtingigncidBi-dérond t o
yield singlg s apgade IR £6h A8, sﬁﬂf&%ﬁ@@ghlpﬂsihgs bQidAhesimgRIyence,
contacting the to denatured sanple wth a set of prrners conprisihg at
| east two priners wherein at | east one priner is.capable of hybridizing to
one DNA strand of said target sequence and wherein at |east one ot her
prinmer is capable of hybridizing to a strand conplenentary to said first
menti oned strand and wherein said priners are extendable fromtheir 3
termini to forman extension product conplenentary to the strand to which
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35 Even still another aspect of the present invention is directed to a
met hod for detecting one or nore HBV-derived DNA target sedhdn8ER 2004ém t he
sanme or different strains or variants 14 SEP 2004 5 of HBV, said nethod
conprising contacting a sanple putatively conprising HBV-derived DNA in
single stranded formwith two or nore priners inmmobilized individually or
in an array to a solid support in a reaction vessel wherein the reaction
vessel further conprises solution phase priners having an partner
i rr:TDbl i da(htﬁrﬁlgtdﬂrﬁdﬁﬂhb th ﬁﬂﬂdrsﬁ{gle Wf@l’dedé l[bri‘d@?f Bait m‘fgéti sbilli’@dea mbhﬂaeﬁrl@z}hd its
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enabl es the identification te or ant .

Anot herd B¥pHenRedstrapgand,waeisH Sarc}mewersmaie prigndablosiram thgir 3yiermamy RGOBR aRpr e
ol i gonucbﬁeﬁm@ie duaero%mpreméﬂt arl 2R tHeO s@arkd AviSSIPRAER ,of SeHidl fvhdTe s
capabl e f br.i d| zru$%lct g} %&PI enent ac%‘%/ nuclfe ér de seguence from

HBV- der i V& NGRS fcendionsia f talerpnpARHOT SERBYHF des
for the anse:npﬁﬁai petndtcompriping Somgl autenddry ayteﬁiiompioguaueh@ﬂiende&cmﬁ foned by

the for m ﬁjé‘l S éﬁ szthe %ﬂphﬁ@a\ﬂoﬂ I'g(P[.l% ) na net%ngpegé&gﬂqg&gleaﬁ[pﬁ é}ddug y2) w

(xnyn) an rep esen onucl éoti des
t ot al | iOntpdicabive gﬁmw&—ddwdmleea@m Wg&gm@n@otl de is defi nabI e by grid
coordi nates (x1lyl), (x2y2) w (xnyn) and wherein the oligonucl eotides have
anpllflc |%p 20 partners defined by blbl ... bn such that ollgonucleotldes
al'bl , %eot er aghgshobthe Er&ﬁalﬁrleveerwwerlrempi&rtwga teetheshfretaerting nsiBYnds of
HBVl- der i gﬁﬁre@hh%cllditeﬁ%ﬂ gm*gaeseqﬁéreewﬁ l dﬁﬁlpu\l@aB%QﬁBﬂhbﬁ eam@nereg Lﬁﬁb}@&n@f the

nucl eoti des nserved bet nor.e varia suc

vari ant s’ MW‘}S?% DUHRRE ﬁﬁl\ﬁf 59 ﬂ?@f ﬂpglpgp%qdeé}qn psﬁrdt L&A §qu§|% >agent s
def i neid bgntax&mgyﬁmgleﬂdrteredmasmﬂwedthaatnséu o1 pmemmarmgrsurg aif lessti troHBMmeler i ved
DNA. 25 BRL T

represent atr on SE&BHID b Iﬁglexqggtc} lgbgpﬁg}ﬁhg% ;ga ?éosr#a% %{iﬁ%%;ﬁ;%é{l%lntr gen.
(A) The m‘ahrrfmatdwswnﬁt weerrmmﬁr lnyambaﬁwﬂ hybridigipe toov grandgonipleraaitaer ved
30 "a" depfQidiiRegtandadarieeih COmpEhRes &t eﬁdenda(bia From kR&ir 31 é8niaf tol B3fn an
fuII-Ien h HBsA namn aci d residues | 4 Posi tions of
pr eS| pﬂg b Qopy’ Wtaré{nﬁ’ ihe s rto I—EL‘%&E ?@S‘)ﬁﬁéﬁd) BPEef S cat ed
bﬁl o¥v Ztl)lhhylimi(zedTahﬂ Whxtihi the pﬁfnefd;ﬁe rmlegred hy @yb@dmzé t@rdgﬁmsd doﬁeslﬁalnamlgaaf t oh
the fu A icate lhe cor In I1tion of the
g or it SR &R0 G BBt e SilGe v STRRESRTE PRSrRBR SefisCas

aci d 1ooemqodmeehe Eilig Aghandcenbgasting the' a‘rnpdletoecrormdnmm td faomtatemnphﬁmibnwm hin
SHBsAg.

o5t oné g ancERAGR hiaqRs ydlsitg FoliRirale kbl g 10,
box (nt dgectigdfogaibe giresenge Hé\rh@@ﬁmwcanqm pSElnctzmreel it persensgepl) saifihe

posi t i Bnahphidion peddueed iddcathe ofissia HEV HeEhV&Phld8c adid theetecgRncsi t e -
GAATTC (<400>3) of the wild-type HBV with Z35717 as its nBank accession

nunber). The positions of the priner oligonucleotides provided in the
present VYeavanithamnsgectl00tht passaniCihOxin cmnaenqilaes b nctieslt e deetitg ArHEBROX

(startin 0. e fespec trv he size
of PCR- agr% Jeﬁ ngtﬁ%%% 2 r?g%t 1nz{ a|!‘5m2|en‘°’g&11 éﬂﬁlprﬁlcr(r){ari 5 ng T nll%1 ogabc\ec "8f the
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bel h
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el ectrophoresis pattern ra nment
sanpl es, Yw[s,’g%\le Ig trangled %&A@l@%ﬂﬂ%ﬁesmﬂw t) rs%iérﬁ%fg?‘i seqyanee, asntachesibei ve
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nmi grat i oR pBEMT dhé [ dyPidFing; teonf, SteRd o1 g1 ga%eérseqwce "an
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for anti-HBc and anti-HBs TAI LED DESCRI PTI ON OF THE
EMBODI MENTS The present invention is predicated in part on the
identification of nucleotide sequences which are conserved anongst HBV
variants and their use to develop priners for anplification-based

di agnosti c assays for HBV 25 Several terns are defined bel ow for
clarification pur poses. Anplrfrcatron nrxture refers to an aqueous
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"Amplification systenf refers to any in vitro means for mulgjnp t he
copi es: of a target sequence of nucleic acid. 35 "Anplifi cai%rsgpig%ts
refer to the various buffers, enzynmes, priners and deoxynucl eosi de
tri phosphates required for anplification. 14 SEP 2004 7 "Nucleic acid"
refers to a ribonucl eotide or deoxyribonucl eotide polymer in either single
or doubl e stranded form "Polynerase" defers to enzynes able to catalyze
the synthesis of DNA from nucl eoside 5 triphosphate precursors. In the PCR
anpl i fi cé goerasé an lhmppified prduchemmprisong cérhplepohtgrecassonapredpte fisd tishy
terrpl ate I
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form an extens roduct conpl enentary strand to which each of said
primers HEE %y%ﬁ@ﬁ?%éa%éﬁ@mﬁjtécﬁqnﬁﬁmﬁﬁéo sf&?’}ﬂa%e @@PB@%]"H engenegpte an
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conpl ene f‘erci{lee % R duct s an&ii é en et ectl for, the sence of the
anpl i fi ca ron pt %ﬂgto wh Vﬁ(ﬁf‘%aflﬁ%e &E &1l ?ﬂo%ea? r?ﬂfilaf?aQHPf}ﬁBHtPé‘?tyl s
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35 which I's conser a vari an vari ants
havi ng afigedlelf HpEicagve. OfAﬁmﬁllﬁ‘@*@é PiBﬁlA@f #WQ/ tasehy i Vgiegqve@t@rggtr DNt i pl e
am no acidquéndestitution, deletion and/or addition resulting froma single
or nmultiple nucleotide substi tution, 14 SEP 2004 8 del etion and/or
addition in the nucl eoti de sequence encodi ng the HBsSAg. A conserved region
i n t hesHBMI genhomethanapedt rofpihe preseﬂtanvenuohlmﬁtehﬂ)%téws hmmddie)r&mmﬁﬁgan
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over | appf'iig 885?8’35? gqjlul?%l P elﬂW?Fo‘ISDﬁEeﬁgg Withrgi CPOHY BPIsEe LapalE Ofof ¢t he
present gimirgnan adendifieblrosighad, b&b]batmgt the ﬂeycttdﬁevéseélmlo g@ﬂﬁtlonsfrmc Ehcilﬁate
encorrpasgtﬁgl ﬁ’éﬁtﬁ) emﬁ ﬁiéﬁhdéléctm uﬁw éx%se%%!adofnglee gnt?ﬁfﬁ)qcom a? e"mﬁ nuc eotl de

15 sequenc enco SquUence elnco I'hg

used i n Prescnge @é@f@@ﬁlgg@lnsmdanﬂave ﬁf:ﬂﬁ@é@en;@mf&ﬁmsp@mﬁl@g to the exons of
a genes Accordl ngly, reference herein to a "gene" is to be taken to

i ncl ude: (t i a _cl assi caé@lgenom C. gene consisting of transcriptional
and/ or tE‘é it anofhar appsghe Wsﬁ%ﬂ‘tﬁ?@@é‘ infgcted @ awaihed fpedsteringmaeor
non- t r ansil rabedB¥qiived DNA (@ geti sBfjlicd0ss frém thekithedordi fiechbdttdimd @variants
sequences); or (ii) nmMRNA or cDNA corresponding to the coding regions (i.e
exons) and 5' - and 3'- 25 untransl ated sequences of the gene.




The term "gene" is also used to describe synthetic or fusi n rml ecul es
encoding all or part of an expression product. In particul cﬂﬂﬂ%rents,
the term"nucleic acid nolecule" and "gene" may be used |nterchangeabl y. 30
Accordi ngly, another aspect of the present invention contenplates a nethod
for detecting an HBV-derived nucleic acid target sequence in a sanple, said
nmet hod conpri sing subjecting the sanplé to denaturing conditions to yield
single stranded forns of said target sequence, contacting the denatured
sanpl e wef HBY ,seil mdéthepd corepsicpoprticsingg séﬁtpleqaﬂzttwtet/ym&ﬁprmiﬂg‘rHBy tttdirﬁre&i n at

| t d t
o on DN i Bhete SuGRARANfin Sl Y { r%glleg%ntté%§ g %izagcgfrgl%gflu rlif b ng o
a strandaeay @aeli supportdn siakertionrusssel whareih @mdewmgnetessel; firthep pwrrmnssas are

ext endabkg
pr oduct CO;%%%&%&%@%S }taﬁ%ésﬁﬁ%g? gmﬁlo:bg{z@ég&é ﬂtléjfg éls al ﬁ% P%n%%g%

hybri di’z S48 BREFR RS Sftntigsy hase partngr PEimen aterapyie iof amplifying @@fl%ns

cor r espoasiphifyit®caiditidme Wte@@naofCHBS’edetﬁr@d MIGA eeticrélf tBe SMBRGE pNdst Prithepr part
of the n cleé)tilglegs ﬂlu g encl?1 the HBs A lgnd su]g#eﬁ 9 the sanple to
condi t i oSG EHOLET BT An (e AP sieBainch thitiths BsEPEauct
conpri si nf acsqumleﬂctmttiaﬁlge@hcetmm on the colid tsmpport ehhidlas det edentificationr oft he
presenceof; ] {product wherein the presence of said

anplifi cgtajictlgltrlllgglﬁlg Sblfateg&ltdag?%atl ve of said HBV-derived nucleic acid target
sequen®. 10 A sampl e is generally, but not exclusively, a biological

sanpl e compihes héﬁ)@ctt ofSEY Qr&énttlhﬁéilﬁ%n %ﬁ@é&tan drtal F;“ o tbv@cdr%t@g)lt%vﬁ%oﬁﬁe
excret|a or an 1 terial. which Otent|a| rises H articles or

HBV DNA, PHERR ke P Batd lige SHRROEY rflh REESTS Aatab#%tofst)étﬁi%ug do a

gener al | yormnplemiehiae; midbaitidt esqiendécshbatiBg-derisehpNa.f rom a manmal i an subj ect
including, in a preferred enbodi ment, a human subject . The sanple may also
be an environnmental 15 sanple or a sarrpl e froma potential source of HBV
cont anisn et awibenlasprstighthe peespntggeertionpyendésdir ite ysanf naudter lcymgiisieg tied t 0
"escape” 5jRVoy aﬁgﬁ{ﬁt(:&otlﬂcsedeﬁﬁ%ﬁ'@n 8 fbAnii4 iQ angjﬂbﬂaddng% {l’dﬂltateg%?st&leone

formof HBSAg no | onger_ substantirally inter I nven
further BREBNGEIMd Gry2) egﬂémb’rdfwhﬁéml-wzgenéﬂﬁewqﬁ@lﬁ the semgser ddterany

amongst  biRénvalebaddsIo@lhe 1 ﬂlglﬂtﬁblleﬁthﬂe@rand chdHl hmeét?deeimeﬁnédﬁféfbygﬁa ant s
and whi ch _serves. as & sef.ul ;nget sequence. artlcul(ﬁ b?% usef i ons
cont erp! SRS (1 Reft2 §oino (oo 614 RSB i ednegtedfie phes i

HBs Ag .20 Spatneredsifoned bartqbqusethIsuﬂothagehg:rrmt;lengdafseqbgrmmm aﬂblpmmgaﬁler
di agnost a_neans
for det eléfl d?ﬂﬁg@/c%gpl}gﬁe%%fgg%ﬁﬁgy V%tijc e‘ggé%e&gla%% nﬁ%ﬁg%lgg An

" HBV- der Dt)@dcornmseaacse@mnge obnudendule ﬂlmsgld’eé betweschiBYVo @emﬂa\é etlrflantssl ngl e

st r andedsoh4s e tépﬁﬁeo&he%at@ﬁur&% tlt/c%ér 3t aét@aﬂtgaﬁaeﬁcﬁ& HBY CDNA
single o%gd&eﬁgl e stranded nol ecul es _prepare

rever se trangcrlptase
With res % CERUINE ARE SRnSCEYod RN BT A58 Se8ioR Of seHTIRY -IBeddMNbed 30

nucl easi de sequence nay be subject to reverse transcription to produce a

conpl ene 1@5&5 and and/or its DNA conpl enent nmay
t hen be Pﬁgﬁgu je @%ﬁ@ﬁ Eﬁ%‘ﬁﬁ@% reaction. The detection of RNA
replicative intermedi ates and/or cDNA corresponding to HBV-derived nmRNA is

al so an jwiediegtisap df?i raiﬁﬁéﬁ’cﬁre\éte{séllga ltz o%h st%?ct&i?y %%n{gaﬁgn 0

anpllflcatlon reacti y ICG presen |nvent|on
O

i ncl udi niriige anfegen) (A Thedoedizphen pﬁﬂhy Mferée'dmmlw hoea@ovmg(tmr;sem@at i on
chain 30e'aa:’t dl@éhnlﬂéiﬁ'(ﬁdl@tfﬁp NS EHHEREG] Qg@eeth@fgi%e' bt aat ftﬂf‘l’eﬁgh gc’tﬁl i ng

based anplifi C@ta‘ie 13 st ra(i] éu &5 di spl acenent
circle afpiorackbiesighests dngieated clyf R%Sl%ﬂqsétfé’r%%e@rﬂgi HFS%]fweH"éﬁﬁiion
Pr ef er abihg, mhjondiRsAg PCH- Am)emhﬁ&ﬁﬁked AW dhd BbY. Tﬁélqidéﬂfona@ﬂ)ﬂfét m@fort he

t | det.ect BV- d d DNA
Parget . s amile ebIR Ao flo B R RrdREHB AR iy 87 It SRa T y=PRRIEE | ng
sai d sanmsethrbofrtévem ltyidmrél@lm loop mntlmoﬂntlmajonHHsﬁngHBtAg) lmgfremcntmdmubl e -
st r andeda NGy §PL &, '4hg $hd 5@#@&/@6{&&% in an%ﬁ“ %toeﬁf ecupﬁtﬁ{é@

denat u”f]gq- conditions to sin es corr s( e)ndl ng
to said +3 gaemielsaienof bismesen reding frs Shtiedias g positipneof't anda3'sad o
priners gmengdig Rgickt alee@dicatedObddéw 'BE Dok AniV186 &ind &85 LEARE HIE RhHMABN 1S
capabl e of hybridizing to one DNA strand of said target sequence and
wherein at | east one other primer is capable of hybridizing to a strand
conplenentary to said first nentioned strand and wherein said priners are
extendable fromtheir 3" termni to forman extension product conplenmentary
to the strand to which each of said primers has hybridi zed and subj ecting
the sarrple to arrpllflcatlon condltlons 15 to faC|I|tate arrpllflcatlon to

o o, o e . o




Ternms used to describe sequence rel ati onshi ps between two or, nore
pol ynucl eoti des or pol ypeptides include "reference sequence"ﬁ"&ﬁﬁrﬂmidi son
wi ndow', "sequence simlarity", "sequence identity", "percentage of
sequence simlarity", "percentage of sequence 35 identity", "substantially
simlar" and "substantial identity". A "reference sequence" is at |east 12
but frequently 15 to 18 and often at | éast 25 or above, such as 30 nononer
units, inclusive of nucleotides and amino acid residues, in |ength. Because
two pol ymspéatioelydése posidorSErbcdefifednasytheafiht Aommidagide (of) tha Breflisitee (i . e.
only ap { 0, C ) 4id G i @] ar
bet veon he tno. bavec e JALRARE HEYS it 2257 30 iR CenBan Jefistcl
bet ween HHELERNTIR PSRNt the @Eimes oligenicdeatidaparovidsd gn ke wessenttimeention nor e)
pol ynucl gofoosesnaraobyny 43l iR@tied MeRwihc RRRALHIG SEAYRNSESmATsHRE two 5
pol ynucl ﬁ?etl'gﬂ over a "co:;r;pfl |,Pon W Egg&to I %Slél fy and conpare | ocal
regions S’su%ff?ealesr?%?? ’rPY§~. e sigo RpALRsmPisBNA fragapyl yidizipg the

conc fe pt uptimse gligmtuckzbtitlgspo fctat pyest i@omtiogt{@ueo:r lesndiaeE0=2h a% 333 baepased to
a refere ari son wi ndow may conprise additions or
del et on@b?ﬁ%gﬂ&ig%%(g?e%%qgﬁg% 20% or | ess as conpared to the reference
sequence (which does not conprise additions or deletions) for optinal

al i gnnmenfighpe of is%‘%h&%@r_aﬁﬁf&%ﬁ%@éﬂatgﬂt él'g)Win%‘Ig{eg& hgfcsﬁe@lt’lg. REEE pERE

al igning a ‘cgﬁqg%son W hdow ~be conducted by conputerise

i npl en@nf@Pi V altagnent pirgm  iealp sarppisrnagatipnden, PramTRUNGbESES

\é\;g cgn_si diagﬂcstr‘_bi %tﬁ/ggilt wﬁi&aC%gian&t&ﬁb SEhd’ - thit-l@ﬂ,et&tﬂﬁti%nﬁgut tﬁaﬁnﬁioup, t
’5 Sci ence v i sqn, . or i nspection. an _ be | gnmen

T cRnPRis it indhs prgsenk uitentitn LORBE L0 S8R radiceiaa i fize

wi ndow) # Bregeigeatamgebshiona oy molectilae siva madkess (190 hpdsddes | MBI Ecmdnefskriemee al so

may be ] -r. am f I I scl d. by

At sonul T oprebohE it 8} e RTANSTPIAT 2 Ao SERIRHE (G 3ERT T840

f ound ¥nsagrle im Galge df Lawas foend @eomgspordlo thetkird andiurtbdept smvples imiThlslei t y"

and " sequaRgRclANING ¥mpBRcHRADrRRIR! fe 5&h8H 3ue® 31 NS S £1Hat fegrésmttest

sequences ar.e identical or functionally or structurally simlar_on a

nucl eot i PERMGHEisPla¥ng samlarsyiel siagkers (RGsatwnios HBW Y #P5iliye for@nlisHBg and

" per cent ageH®is).sequence identity", for exanple, is calculated by conparing
two optimally aligned sequences over the wi ndow of conparison, determ ning
the nunber of positions at which the identical nucleic acid base (e.g. A
T, C, 26 DETAEFEDN DESCRIHOE QRTHFPREFERREDIEMBODIMENTS nat ched 25
positions, dividing the nunber of matched positions by the total nunber of
posi ti on,f in the w ndow of conparjson (i.e., the w ndow size), and

mul ti pl yiAgyPIesentigsntion iy piederated i rargon the identificstian of onclsetde pemenagent i ty.
For the whichomes catfseivae ﬁﬁ@ﬁ%ﬂtﬂvVeﬂidn@d”' and SGEleReetd @RGEIb Yprittks! fope
under st ood ttcé) nean tt&fe." mat ¢ er cfeng%q/e" cal cul ated by the [E\IASI S conmput er
pr ogr am {RRHLGEgR-ba %?W%I‘Eﬂ%@;s qUa¥abl e from Hitachi Software

engi neéring 30 Co., Ltd., South San Francisco, California, USA) using

st andar ced . ef.erence manual acconpanyi ng the

sof t war gséi%%%&%rgﬁ ag%(riﬁ nﬁggeig’%ﬁgclaﬂh%tfoﬁﬁu&os% sequence similarity.

Ref erence herein to a | ow stringency includes and enconpasses from at | east
about 0 +9matifidRich&asduad 153%;,V1 b ; t, .l t 1 M
to at | east.ﬁgPout 2.M sal 1(:il %grgh%%?ﬁl%ﬁoggg? %ggé’ﬁg’%{s{r’geﬁ&&v agg%%ea%g%lgt o at

| east abGaYIresd 1Q ¥EPilyrparges ywhacrawddruciesn acid cequsnes. | These snnluster engyavrey i s
at from ajesis Rifed) Calts) (2R uic R GeidTHR deBRPRICRLLAE tifhbsphalds, SEP 2004 12 be
altered and higher tenperatures used to replace fornmam de and/or to give
alternative stringency conditions. Alternative stringency conditions nay be
appl i ed ‘Wepkficatioasgstem,” refastto any e distenmsirtsi fog amdiplying itk copied eltetrgnd
enconpas ] t about 16%v/v to at |east about 30%v/v formam de
and Won%gﬁe'{cégg}tn&g 1gutgﬁo.S Mto at | east about 0.9 M5 salt for

hybri di zati on, and at | east about 0.5 Mto at |east about 0.9 Msalt for
washi ng ‘eonglifié=08, rSdgchisoh rStef | ROCHEY valBls hbﬁﬂ&k,“%%@g dRasqgs from
at |east_ about 31 . v/v to at |east apout 50% v/v formanide a romat |east .
about 0.(%ffxwut%eoé{delt’éﬁl%qwgﬁﬁiﬁeq‘@? of pERIHCHISR. hybri di zation, and at | east
about 0.0l Mto at |east about 0.15 Msalt for washing conditions. In
general, washing is carried out Tm= 69.3 + 0.41 (G+tC)% (10). |0 However,
the Tm of a dupl ex DNA decreases by 1C with every increase of 1%in the
nunber of m smatch base pairs (11). Formam de is optional in these

Rybri di zati on conditions. Accordingly, particularly preferred | evels of
stringency are defined as follows: |ow stringency is 6 x SSC buffer, 0.1%
w'v SDS at 25-42C, a noderate stringency is 2 x SSC buffer, 0.1% w v SDS at
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30 used in its nost general sense to include any | ength of nucl eotides

whi ch, when used for anplification purposes, can provide a fiéeSBP Z8g4ir oxyl
group for the initiation of DNA synthesis by a DNA pol ynerase. DNA
synthesis results in the extension of the priner to produce a priner
extensi on product conplenentary to the nucleic acid strand to which the
primer has hybridized. 35 The extensioi of the hybridized primer to produce
an extension product is included herein by the term"anplification".

Anpl i fi cabpelaicqsiErrafory tooe sibprudlastidy or dsofribdawdeatidatpiodymer ingitprsinglod 13

f ol | owedopyoubiéd §BMdEY rindi zati on and extension. The present invention
enconpasses from about 1 cycle to about 120 cycles, preferably from about 2
to about 70 cycles and even nore preferably fromabout 5 to about 40 cycles
i ncl udi ngPellpmmetasd Orefdrd to 28zymds st ta30atelye¢ @k synthbbie FTPNAT frémt icopideduct

(al so re r 0 as.an _anpliper y be. det ect an onveni ent . means.

I n one Seﬁ%l? a?ﬁ ,prg%uésopS?'gE%c?% %FEW@#@@W oﬁdéﬁ% %rg%egf at’® QW’ the

el ect r ophelyssrasemnaret tpeefexablu ateinplade-depeangentf otheemaatgille, and t tygpicallyl exddl i ght
after et BdbseLiPiideest & i ! e anplification products
may be resoi:veg usi ng ?/ar‘l?fousﬁ?{)Aﬁ%1 ngpgélh%ﬁir%ﬁ%ﬁt%&c}gr aphy such as HPLC or
spectroscopy such as MALDI - TOF and mass spectronetry. Yet another

al t er nat F@RgsRR ol TRErs| BDL SIS (eBnRris&POF kR sPhRE BonWibdtidgRect to
t he Iatotgr oge%ﬁ({ﬁae primers nmay be labelled with a reporter nol ecul e

whi | e YPhEBYRBPIYHeNIGES- by i mers may be labelled with a capturing niety to
anchor anpliners to a solid support which are then identified via the

.-reporter«gi I ) j A, e 1 actised with.the set of

P rer o e rereloban RS R e Rl BCORARHe Neblhub U8 pla Shps 1
a pref er pelat efitoitiatem el IShesyothesisninden cenditons Bewhish pmitesissofl 8 peimpiroy ed
such t habxibRGorRpRAYct tRatdis %bﬁ?iﬁe@éﬂﬁf It@m b RO S88Yd %sﬁggﬁ)d]:cg! Phcsk

anot her aspect of the presen on contenplates a ne or detecting
20 an PBCRHETTFednabige tfang atiffersny aweleoside atriphasahates sand PRIYIREESE oifp@isi ng
opt i onal hppreprdte bhifdarkioatth SataPleQethPera@YE S BritdcA RSHcfdiBIPN Go6istrhRRg t O
yield single Qr do bég sfranded C lf‘&%ﬂ{jefu es frgmH V-deri ved nRNA

Subj ect i ARSI aRl5PTs: oThra Ao Ale ISgHof PoRAmETo GReRN o8 THE IR dlled DNA
mol ecul esomsidtarsyfoscldfthe ponsaiideitidingstqueacgienseayvaii@nsht tagettanelettervid, ur ed
sanpl e w - ari C [ two primers 25 wherein at

| east o\ggb%r(?ﬁg%f‘g{dgg%fggﬁ&eﬁgf& olrsrl?lgﬁ%fﬁge;{no oiie DNA strand of said target
sequerf@e and wherein at |east one other primer is capable of hybridizing to

a strandTROpREGTBNATi¥n Ffbv&féis(ﬁ rhdthéd forRelcb@nesh AvaadivadMe! &id 8l d
primers are extendable fromthejr 3" termni to forman extension pfoduct

conpl emetHIEFRFC B EhEngle.o37id (1ge DPRSREofubieeting pie nipln 48 dRpBRiIEEzed
wher ei n coditidnssaiyiblpsinglersranded faled beshidMa§et 8eduRREY, tefitadthg Mk dendtereaapabl e

-of givin ' tifiable signal..and 1h ot%e.r of said priners is |abelled
with o ol WA el bERReS B ARG (o Yo vESEE AR pime S

faci | i26 atapablepifihiybudizingrto ooe gemel et seidaiargethpdguénaeani ovhepeio dt dastomeprthesi ng
conpl emept: : i i ; f

o vl di nBLYis tARRIS o BSANERS o M CorpERRGE R IR SEKEEBRACUEAE |
sol i d supipbyhersin sgilrmaers ate aiendablafismn el 3 tprmind teufgsi 40 exenséon pedwtoduct

via its eanplemaitas MOhekiauRQ WHER edd SRSt Hab @yo8diesd i subiéding!
wher ei n @_‘ge r sgnce f.the Z{ﬂg%%& is indicative of anplifi c%tl oh product
and t her B5yS3BHVE 4R r§opatops iy es”‘@?ﬂ‘:‘giﬁ@éqn to ggnespie i EPHdiepprpduct

var i atiocmnprisingeomplementapneitomash podasts whd thcheictRpag ot the prédegessi fhked

~artisan. - . ification. reaction may occur jin.a vessel or
i crot 1 aPieR R Ruct BRRPle prGiEhesClh i el BEaliat inhRe 0S8 ¢ e

vessel oHBlefi¢riveRhmcleapicid argebbauahe. nay be, for exanple, a priner capable
of hybridizing and capturing a nucl eotide sequence 5 within the anpliner or
a nucl eofi de sequence conplenentary to the capture nolecule on the

capt ur abeCHoFEPydigieng fae dareehieqgenasesastespands rip 4t regiany on tthe TRt geneme

ol ec b ewhigl ibeormcNA ahiongitHB Prafigits afd R Bh@icolar, IRV ivatiaak hvin@ Gl zi ng

t he captuytabl e i ope of the priners. The capture nolecule may al so
partici pgpékg ok gﬁ‘e‘%ﬁ%?‘%ﬁt‘?%& }C)SF iaoﬁlll.’gﬁF Vel ?Hl%“@gml% apig) WESHIBIMGY be

i robi | i ddetidro apder sdfiten’ phelsieg bffomny dugly eni endtipleansleofiie subktitdtighase
may be any structure having a surface which can be derivatized to anchor a
nucleic acid prinmer or other capture nolecule. Preferably, the solid phase
is a planar material such as the side of a mcrotitre well or the side of a
di pstick. 15 Solid supports contenplated herein are typically glass or a
pol ymer, such as but not limted to cellulose, ceramic material,

nitrocel |l ul ose, polyacrylam de, nylon, polystyrene and its derivatives,

TN o o, o




Met hods for |inking nucleic acid nolecules to solid support's ﬁfl | known
inthe art. 30 Processes for linking the prinmer to the soli c{fg@s f4ncl ude
am de |inkage, am date |inkage, thioether |inkage and the introduction of
am no groups on to the solid phase. Exanples of linkage to a solid phase
can be found in International Patent Application No. PCIT/ AU92/ 00587 [WD
93/ 09250]. 35 The anchored prinmer nay participate with a solution phase
prinmer in an anplification reaction. Alternatively, a "generic" prinmer is
anchor ed deltibihand/ot addisiopporthe nnclestilier setj@ence bac&iths 2ROMBER ganplodsgrelie

lei 5 fle S een 1t Y .
of “the « St TRUECHRY SOTRIE %y alrRHAE B EAVRL SReieP RS poreEa ik "
range of HEsde & proposedi togremaite relatiedly stablegdedpitaamneotogitad abdngcihie thabel

may be S ARIQCIRLEI A BBPadiaGl! gl{i‘(‘la‘t‘le\xﬁflx% #ﬁ{ggﬂbmtaﬁeﬁféheinqin hgpt i de

or it may be attached t'o an internedi ( sequently binds tq a

nucl ei & §e~“r66} HBrAE apwy e prenoset i accodanceapih thepresentsiayatiioad (g e st gr oup
i ncl udi ndeRctableo® Gefonsarve@iradive tin (A HERAETRened The U QPP Ohvintian ledfBhagscent
nol ecul e, a che 'hfninqipﬁpt Hflecu{e, a.Iangganide.'fn such %O aiﬂgyropium
(Eu34), HOVEEolsHolE dhnide subierrethpls icntpue vargblenretans oidhe rect

vi sual | gbeime ash asthosbezsniide iwmodifidlor abwt@bitopisdt.ki en HBsAgp- metal | i ¢
particular, a dye particle, an enzyne or a substrate, an organic polyner, a
| atex particle, a |iposonme, or other vesicle containing a signal producing
subst atfc &efrience e HBg4g vaxiantsrajeo ennobwasses vemaysrissotbai owdrlappingrecosesugh

| abel s | g5 HeINAIRH hdtaddni ted States Patent Nos. 4,366,241, 4,843,000 and
15 4,849, 338. Suitable enzyne | abels useful in the present invention

i ncl ude al kal i ne phosphat ase, horseradi sh peroxi dase, |uciferase,

- gal act oThitaad, otiirupsds ok tldaiesent WHoRGEare Tk 8 Be diafiydr B9 e2asen &pehd’he

i ke. Th y4 | abel be used alone or i.n caonbinati on w t.h econd
enzyne vvﬁ‘fhg% %ﬁcﬂmg%ﬁsﬁ@%r{?nﬁ YR & TEleP @ df‘?‘ﬁS‘f‘%‘fJﬁﬂ?c@ﬂ%i’ cﬂuﬁ%@mﬁe used
as a sbUi sediicacd enbeding’harak'(genciarsequanict bndodengir esent i nventi on i ncl udes, 20
but is not limted to, fluorescein, rhodam ne, Texas red, lucifer yellow or
R-phycoerythrin, In_another embodi nent, one of the prinmers is anchored to a
sol i d suppBremsugmeads nyrd ety brgndest gense and dnclndesrdINAreorependingito the ot her
of the DekdfRIoT alginé. MdcORIISH, HeleRMcORGRR to hFGei®ibld Mk ROPRENALESE! 1S
generally labell'ed wwth a reporter nolecule.” After the 25 anplification
reaction, the presence of a detectable signal is indicative of an anpliner.
Accor dicn@hy, anohksecal aggeaiic Ofedecheopdigigniofi RussRtipOont oahdoP ! tedrekitiandret hod

for detecting \/- | ved target . seqguence In ) e, said nethod
compr s ng 1 oF A SR Dl 4 AR SRR tiBuRHIR Feayes (s

i mobi | i zed t ttepng,cl ahdArppwianslatnd sequenceskoond priner in sol ution phase
wherein both prinmers are capable of hybridizing to a conpl enentary

nucl eoti,\_il sequence on_conplenmentary single strands of HBV-derived DNA in a
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and wher ei n thm@@lam@qu@ﬁ%@ftgégw is labelled with a reporter nol ecul e
capabl e of giving an identifiable signal, subjecting the reaction vessel to
conditions to facilitate 35 anplification and then detecting the presence
of the i deatdnhi ‘gbhe’ is aynakedMoatesdribetsgathptiesefisionafiolsailek Gicgdinl allsor part
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the present invention is directed to a nethod for detecting one or nore
HBV- deri ved DNA target sequences fromthe sane or different strains or
variants of HBV, said nethod conprising contacting a sanple putatively
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35 strains including variants such as those carrying nutations in the major
hydrophilic | oop of HBsAg. Were approxi mately 20 conti guous‘l I*JSEPSZ fdes
are shown to be conserved, then these are selected as prinmer candi dates for
conserved regions of the HBV genone. 14 SEP 2004 17 Yet another aspect of
the present invention provides, therefore, an array of two or nore

ol i gonucl eoti de priners i nmobolized to%a solid support, said priners

capabl e of hybridizing to a conplenentary nucl eoti de sequence from
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conprising at least 20 two priners wherein at |east one prinmer is capable
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target HBV nucleic acid sequence in a test sanple, the sequence is required
to be &CqBsJrédest trﬁreﬁtlitm mm@eﬂl%ﬁef&% hf}ﬁe@ﬁ%t fdeeatidgO n YV ey défteetﬁl s

achi eved |50I%t the HBV t ar 2@&}’ ,d fromthe sanp E:]ﬁrlor to

PCR anpl i YedkicagH R an VS i AP Sagon Bebres. 11 om
bi ol ogi célie JdRWl esname Wwsdlf, emg&blsnaim amdAvmfdﬂhs/ theedf, ( :BZ\)A Tdpdichtivest

step of h a fic ves |on of the

oV nucl SREENESCalecin, CORACHRAe 1o BT, ol i R It HEERRL e &

sui t abl erQV@rﬁpéraammféaS%%thcthsmt @5@3 Taterea tlﬁ?é\TAttlraas:dB)ténom se P \ededyedt he

t
Qﬁ.xchs%fgﬁ%@%‘@egﬁé%%%}queﬁéﬂﬁ* §1 88l n SRR B (AR Lot BT ©
conpl eneft ﬁtf%fe% Télg Iyter shand tht%@ﬁémnplﬂaﬁmm theplbeithe %14‘11%% of thee

primers amglifiegiognedctie. that aétbald@mf tRNw @phmiv@ hineaBdiatcs /Y EDINAI Zes

one pr 1 nep T SRS 3 Sy A0 o R N B AV Rt ace for

t he extension of the other priner. The cycle of denaturation, hybrl di zati on

and ex{se ?E{qu 0 l. 0

gener a'{f I 5yléigbout %g @iltcgﬁior{ %ra(f'r%flgrltll ﬁag%% lﬁ%& H?nl% ?I%g? ftlglglpg%sghfn Qﬁ%’uced to
the anpl Fﬁ@@dﬂ&ab@dﬁ&thmlmddeghﬁ polmRCRe shiinireacgan i(BER), Jgatiemshainacaréipandent
ext ensi ORudlbicPhdilledeguénte FSaRe MAIfCEH, 00 | &pﬁ@ﬁs@l ¥aRd MMpRadaabY ek NY
agent in the presence of adequate anounts of "four deoxyrl%onucl eosi de
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35 Experinmental neasures are taken to avoid the contam nation of a PCR
anplification by the anplified nucleic acid from ot her reaat ﬁm
non-speci fic anplifi-cation. To avoid the 14 SEP 2004 19 contam nation
fromthe other reactions, each reaction m xture conprising the appropriate
salts, metal cations and pH buffering system adequate anounts of four
deoxyri bonucl eosi de triphosphates (typlkally dATP, dGIP, dCTP and dTTP),
DNA pol ynmerase and priner oligonucl eotides, but excluding the viral target
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the presence of antibodies in patientS infected by HBV. The desired viral
sequences are conventionally inserted into a suitable vector before 10
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and any other wel| established methods for i ntroduci ng cloned viral 20 DNA,
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that may or may not display viral nmarkers, that may -or may not be detected
by i mmune-based di agnostic tests.




The particular vector used to transport the genetic information into the
cell is not 25 particularly critical. Any of the conventionhl ggpgﬂgg used
- for expression of reconbinant proteins in eukaryotic cells my be d. The
expression vector contains a eukaryotic transcription unit or expression
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20 surface may be a nenbrane (e.g. nitrocellulose), a mcrotitre dish (e.g
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28 HBV-derived genetic sequence. The vector may, for exanple, be a viral,
bacterial or eukaryotic vector. As stated above, the present 41 ﬁEPnZﬂ[ﬁn
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in diagnostic assays. Another aspect of the present invention contenpl ates
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14 SEP 2004 32 Those skilled in the art will appreciate tha% the invention
described herein is susceptible to variations and nodificat d‘nSEBtmqu t han
those specifically described. It is to be understood that the invention

i ncludes all such variations and nodifications. The invention also includes
all of the steps, features, conpositions and conpounds referred to 5 or
indicated in this specification, indiviglually or collectively, and any and
all conbinations of any two or nore of said steps or features. 14 SEP
2004 y ~Uh §etldnother ¥mGodim¥ny\Vilt pregéht mventlbﬂriexﬁbl‘o'ysérf afiifolpiifhers WMiffdrentM M

M e o e gl bt esions st pd it ook
on the HBV genome. This is particularly useful if the HBV is required to be “typed” or its
variable region identified. In one useful embodiment, multiple primers directed to different

5 regions of the HBV genome are immobilized to a solid support such as a microchip,
reaction vessel wall, dipstick, slide or other matrix. The primers are generally arranged in
an array with particular coordinates for identification of the primer. The term “array”,
“however, is not to imply any particular order and the “array” may also comprise random
spots within an overall pattern.

10
7 In any event, each immobilized primer would generally have a solution phase second

j primer such that particular regions of the HBV genome can be targeted for amplification.
The solution phase primers generally carry a reporter molecule capable of giving an
identifiable signal. Upon amplification, the presence of a signal in defined locations on the

15 array can be used to type a particular HBV.

Accordingly, another aspect of the present invention is directed to a method for detecting

one or more HBV-derived DNA target sequences from the same or different strains or

variants of HBYV, said method comprising contacting a sample putatively comprising

- 20 HBV-derived DNA in single stranded form with two or more primers immobilized

individually or in an array to a solid support in a reaction vessel wherein the reaction

vessel further comprises solution phase primers having an partner immobilized to the solid

support wherein the immobilized primer and its solution phase partner primer are capable

of amplifying under amplifying conditions a region of HBV-derived DNA wherein the

25 solution phé.se primer carries a reporter molecule capable of giving an identifiable signal

such that the presence of a signal at a defined location on the solid support enables the
identification of a particular HBV isolate or variant.

As stated above, the preferred primers are as set forth in <400>1 and <400>2 or primers

30 having at least about 70% similarity to <4001 or <400>2 as well as primers capable of
hybridizing to <400>1 or <400>2 or their complements under low stringency conditions.
Preferably, these are prepared by chemical synthesis, however, they may also be produced
as fragments of nucleic acid molecules such as but not limited to restriction fragments.
The primers are conveniently selected following sequence alignment of known HBV

35 strains including variants such as those carrying mutations in the major hydrophilic Ioop of
HBsAg. Where approximately 20 contiguous nucleotides are shown to be conserved, then
these are selected as primer candidates for conserved regions of the HBV genome.
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Preferably, the region to which the primers hybridize is within, adjacent or proximal to a
nucleotide sequence of from about 10 to about 50 nucleotides conserved amongst two or
more HBsAg variants.

Preferably, the array is in the form of a biochip or other micro-matrix, the wall of a
microtitre well, slide, dipstick or other suitable matrix.

The array may also be adapted for analysis by a computer program which is capable of
detecting the presence of immobilized amplimers providing a detectable signal.

Accordingly, another aspect of the present invention contemplates a computer program-
assisted method for detecting or identifying HBV-derived nucleic acid sequences, said
method comprising:-

(i} means to perform amplification reaction using a set of primers comprising at least
two primers wherein at least one primer is capable of hybridizing to one strand of a
target sequence and wherein at least one other primer is capable of hybridizing to a

strand complementary to said first mentioned strand; and
(ii) *  data processing means to. record the presence of an identifiable signal.

Yet another aspect of the present invention provides for the use of a matrix comprising an
array of oligonucleotides defined by the formula ajas ... ay, having coordinates on the
matrix (X1y1), (X2¥2) .. (Xpyn) wherein ajay ... a, represent the same or different
oligonucleotides totalling n oligonucleotides and each oligonucleotide is definable by grid
coordinates (x1y1), (X2¥2) -.. (XpYp) and wherein the oligonucleotides have amplification
partners defined by bybj ... b, such that oligonucleotides a;by, agby ... ayby, are capable
of hybridizing to complementary strands of HBV-derived DNA wherein the intervening
DNA comprises a sequence of nucleotides conserved between two or more HBV variants,
such as HBsAg variants, wherein the matrix is useful for detecting particular HBV agents
defined by carrying the conserved amplification region of HBV genome.



14 SEP 2004 -35 CLAIMS 1. A method for detecting an HBV_dg&,ﬁand eic
acid target sequence in a sanple, said nethod conprising | ﬂyfthe
sanple to denaturing conditions to yield single stranded fornms of said
target sequence, contacting the denatured sanple with a set of priners
conprising at least two prinmers, wherein the prinmers hybridize to regions
corresponding to or flanking a conserved nucl eoti de sequence within or part
of the nucl eotide sequence encodi ng HbsAg and wherein at |east one prinmer
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Accordingly, another aspect of the present invention provides an HBV variant, generally

- in isolated form, which HBV variant is identified by a method of detecting an HBV-

derived nucleic acid target sequence, said method comprising subjecting the sample to

20 denaturing conditions to yield single stranded forms of said target sequence, contacting the

denatured sample with a set of primers comprising at Icast two primers wherein at least

one primer is capable of hybridizing to one strand of said target sequence and wherein at

least one other primer is capable of hybridizing to a strand complementary to said first

mentioned strand and wherein said primers are extendable from their 3' termini to form an

25 extension product complementary to the strand to which each of said primers has

hybridized and subjecting the sample to conditions to facilitate amplification to generate

an amplified product comprising complementary extension products and then detecting for

the presence of the amplification product wherein the presence of said amplified product is

~ indicative of said HBV-derived nucleic acid target sequence and then isolating said HBV
30 so detected.

Still a further aspect of the present invention provides a means for identifying expression
products such as a peptide, polypeptide or protein useful as immunological markers and/or
for generating immunoglobulins for use in diagnosis and/or therapy.

35
The nucleotide sequences of the HBV identified by the present invention can be used in a

variety of recombinant expression systems. Such nucleotide sequences may be conserved
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procedures for introducing foreign nucleotide sequences into host cells may be used. These

[

include the use of calciumphosphate transfection, electroporation, liposomes, plasmid
vectors, viral vectors and any other well established methods for introducing cloned viral

20 DNA, in particular those identified by the present invention in a test sample that may or
may not display viral markers, that may or may not be detected by immune-based
diagnostic tests.

The particular vector used fo transport the genetic information into the cell is not
25 particularly critical. Any of the conventional vectors used for expression of recombinant

proteins in eukaryotic cells may be used.

The expression vector contains a eukaryotic transcription unit or expression cassette that
contains all the elements required for the expression of the viral nucleic acid sequences in

30 cukaryotic cells. A typical expression cassette contains a promoter operably linked to the
DNA sequence encoding a vital protein and signals required for efficient polyadenylation
of the transcribed mRINA.

The expression vector of the present invention will typically contain both prokaryotic
35 sequences that facilitate the cloning of the vector in bacteria (e.g. E. coli) as well as one or
more eukaryotic transcription units that are expressed only in eukaryotic cells, such as
mammalian cells. The vector may or may not comprise a eukaryotic replicon. If such
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After the expression vector is introduced into the cells, the transfected cells are cultured
under conditions favouring expression of the viral protein and the protein is purified from
the culture using standard techniques. A number of standard procedures for purifying
10 proteins can be used, such as, for example, affinity chromatography, size exclusion

chromatography and ion exchange chromatography.

In addition to the use of proteins encoded by the desired viral genome, peptides that mimic
epitopes specific to the virus can also be used to raise antibodies specific to the virus.
15
The purified polypeptides or synthetic peptides discussed above are then used to raise
antibodies using standard procedures. The immunoglobulins may be used for a variety of
applications. For instance, they can be used to assay for the presence of the virus in a test
~sample or to purify the viral antigen, for example, using affinity chromatography. They
20 may also be used to neutralize the corresponding viral protein, including inhibition of
infectiousness of the entire virus. The multitude of techniques available for production and
manipulation of various immunoglobulins can thus be readily applied to produce
molecules useful for diagnosis and detection of the particular HBV strain in a test sample,
that may or may not display viral markers that may or may not be detected by immune-
25 based diagnostic tests.

Antibodies that bind epitopes specific to the desired HBV strain may be produced by a
variety of means. The production of non-human monoclonal antibodies (e.g. murine} is
well known and may be accomplished by immunizing the amimal with a preparation
30 containing the virus or a fragment thereof. Antibody-producing cells obtained from the

immunized animals are immortalized and screened using standard techniques.

The immunoglobulins produced as described above can then be used in a variety of
diagnostic assays for the presence of HBV strain in a test sample that may or may not

35 display viral markers, that may or may not be detected by immune-based diagnostic tests.
For instance, the labelled immunoglobulins can be used in assays involving contacting the

~ immunoglobulins with a test sample suspected of containing the HBV strain that may or
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to the molecule. The ligand then binds to an anti-ligand (e.g. streptavidin) molecule that is

either inherently detectable or covalently bound to a signal system, such as a detectable
enzyme, a fluorescent compound or a chemiluminescent compound.
16 '
_ The molecules can also be conjugated directly to signal-generating compounds, e.g. by
y conjugating with an enzyme. Enzymes of interest as labels can be phosphatases or
peroxidases.

15 To detect the presence of the complexes, the mixture will be contacted with a protein
capable of binding the Fc region of the immunoglobulins, such as a second antibody,
protein A or protein G. The protein is preferably immobilized on a solid surface and the
solid surface is washed to remove unbound immunoglobulins specific for the desired
virus. Many methods for immobilizing biomolecules can be used. For instance, the solid

20 surface may be a membrane (e.g. nitrocellulose), a microtitre dish (e.g. a polystyrene) or a
bead. The desired component may be covalently bound or non-covalently attached through
unspecific bonding. The label is then directed using standard techniques.

The recombinantly expressed and purified viral protein or viral lysates may also be used in
25 diagnostic procedures. These procedures typically involve contacting a biological sample

(e.g. serum) suspected of containing antibodies to HBV and detecting the immunological

reaction. The reaction is preferably detected using labelled proteins as described above.

The method of the present invention is useful, therefore, in identifying conserved regions
30 of the HBV genome which may correspond to conserved regions in HBV proteins such as

the HBsAg. The method may also identify variable regions. Consequently, peptides,

polypeptides and proteins corresponding to the conserved regions are useful as vaccine

components and in diagnostic tests. Similarly, peptides, polypeptides and proteins

covering variable regions may be useful for specific vaccines to particular HBV variants or
35 as diagnostic agents.




10 10'Y, 7#109%& ()-~D abcdj f \U3uV4

10! h) #109%&' () -! KHL! #10%&' ()-! YL! #109%& ()-! HyC] &10%~& () - Y"?I—&(smm#& O-Y
'HyC] &10%&:' () - Yj f f ghhhhhhr S4 10! 010% & () -"#10% & ()-= 10 10

10! YH3#109&' () -! Y3#10%&' () - H) #10%&' () - h! j k#mynnwU3r S4

10! 0i ' #1096 (&' () - ! RHp#10%2(2( & () -, ! Rp#10% (& () -

10% (& () -, THESHI0% (& () -C I SHL10% (& () - CnppHr ssot pt w6+4

10(L 9"10% & ()-! 6#10% (& ()-#! } H3+#109% (] (& ()-s! v3+#10W/( V(& ()-s!yHy" @&
L09( (&1 platcy GHLAMIOR pdvi B0 abiel N MBI oD ALOMIRE 1oAY

#10% _i &' I, "10% & {h (f"w‘ﬁ/ ZZ{g =E4
10( ! %&10% e;tt e Orlbfy‘t'%ﬁ(()l‘ %%VfB%S&Wologues or a alogues ereof co ﬁlnsm T

H) #&10‘V&sc(q)aeﬂ1c)e#b§‘]2&%o &eid} ehl AR (a)coﬁﬁﬁrved} 321@1‘11001(: d10%Rer(ck betwiden tk0 or

éo} [ng\m H?)(y %‘o%} #‘139?7/\%{3% %&/&H%n qg{ﬁé)\/%ﬁ t(;}pe 1s considered

WLOYR' (5) teBeaDptse 3 conPOOROL )oonsmsmsxmlcca(dewl#amirm. &id Jseqente ARMOWBY) - | HL!

#8109 ( SU# 940%~&!
() op101 ONGEET EAR e E, 0-

10! H<s6}' 109&' () --! Z<s6}' 109%& ()- -1 hH, #10% , & () - s&wJ30P10! " H#10%
& () - ! hikl O8dr{védi¢e™ 1dc)1@&3a0ﬁ(£rt (ﬁorhbh'c%i &'séc)trohC&P/ié%%d &t (o) pbipfiddeié () - H
JKwi [ MLO! ~ H#10% 7#10% b d&i
2 ()- ! N} RO pentisy Rempriaing 2 FEles oaltiple-3Rpa SREGHORIBA LI, vt 1o
6#10%&10( hndl6e Hobdtish ( Fot rdrd ey, & (Pepridd Ofmd&piatein 181% Sndojnpdrsed} bPMhO! teta, #10%_
T2 L1 0SS ERIS: dpvom 10% & - - '
-Z\(&lO ? “dpvoB"10% & ()-rH#10% & () -! Y#10%_p_& ()-! hH#10% & ()-V
<. 1;>r S10I Rl p#109%&' ()-c¢ f010%& ()-"10%& ()-Z
| The present invention extends to chemical analogues of the subject polypeptldes including
those with modifications to side chains and/or those which incorporate unmatural amino
15 acids. Such chemically modified or synthetic analogues of polypeptides may be more

stable for use as diagnostic agents or for use in therapy.

Examples of side chain modifications contemplated by the present invention include
modifications of amino groups such as by reductive alkylation by reaction with an
20 aldehyde followed by reduction with NaBH4; amidination with methylacetimidate;
acylation with acetic anhydride; carbamoylation of amino groups with cyanate;
trinitrobenzylation of amino groups with 2, 4, 6-frinitrobenzene sulphonic acid (TNBS);
acylation of amino groups with succinic anhydride and tetrahydrophthalic anhydride; and
pyrndoxylation of lysine with pyridoxal-5-phosphate followed by reduction with NaBHy.
25
The guanidine group of arginine residues may be modified by the formation of
heterocyclic condensation products with reagents such as 2,3-butanedione, phenylglyoxal
and glyoxal.

30 The carboxyl group may be modified by carbodiimide activation via O-acylisourea

formation followed by subsequent derivitisation, for example, to a corresponding amide.

Sulphydryl groups may be modified by methods such as carboxymethylation with
lodoacetic acid or iodoacetamide; performic acid oxidation to cysteic acid; formation of a
35 mixed disulphides with other thiol compounds; reaction with maleimide, maleic anhydride
or other substituted maleimide; formation of mercurial derivatives using 4-

chloromercuribenzoate, 4-chloromercuriphenylsulphonic acid, phenylmercury chloride, 2-
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Examples of incorporating unnatural amino acids and derivatives during peptide synthesis
include, but are not limited to, use of norleucine, 4-amino butyric acid, 4-amino-3-

15 hydroxy-5-phenylpentanoic acid, 6-aminohexanoic acid, t-butylglycine, norvaline,
phenylglycine, ornithine, sarcosine, 4-amino-3-hydroxy-6-methylheptanoic acid, 2-thienyl
alanine and/or D-isomers of amino acids. A list of unnatural amino acid, contemplated
herein is shown in Table 1.
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&10%&' ( pr-dRifio- SAARPIBIt ated 21 RIEHQ L-N-methylarginine Nmarg
aminocyclopropane- Cpro L-N-methylasparagine Nmasn
carboxylate L-N-methylaspartic acid Nmasp

10 aminoisobutyric acid Aib L-N-methylcysteine Nmcys
aminonorbornyl- Norb L-N-methylglutamine Nmgln
carboxylate L-N-methylglutamic acid Nmglu
cyclohexylalanine Chexa L-N-methylhistidine Nmbhis
cyclopentylalanine Cpen L-N-methylisolleucine Nmile

15 D-alanine Dal L-N-methylleucine Nmleu
D-arginine Darg L-N-methyllysine Nmlys
D-aspartic acid : Dasp L-N-methylmethionine Nmmet
D-cysteine Dcys L-N-methylnorleucine Nmnle
D-glutamine Dgln L-N-methylnorvaline Nmnva

20 D-glutamic acid Dglu L-N-methylornithine Nmorn
D-histidine Dhis L-N-methylphenylalanine Nmphe
D-isoleucine Dile L-N-methylproline Nmpro
D-leucine Dieu L-N-methylserine Nmser
D-lysine Dlys L-N-methylthreonine Nmthr

25 D-methionine Dmet L-N-methyltryptophan Nmtrp
D-omithine Do L-N-methyltyrosine Nmtyr
D-phenylalanine Dphe L-N-methylvaline Nmval
D-proline Dpro L-N-methylethylglycine Nmetg
D-serine Dser L-N-methyl-t-butylglycine Nmtbug

30 D-threonine Dthr L-norleucine Nle
D-tryptophan Ditrp L-norvaline Nva
D-tyrosine Dtyr o-methyl-aminoisobutyrate Maib
D-valine Dval a-methyl-Y-aminobutyrate Mgabu
D-o-methylalanine Dmala a-methyleyclohexylalanine Mchexa

35 D-a-methylarginine Dmarg a-methyleylcopentylalanine Mcpen
D-o-methylasparagine Dmasn a-methyl-a-napthylalanine Manap
D-o-methylaspartate Dmasp a-methylpenicillamine Mpen

D-o-methylcysteine Dmcys N-(4-aminobutyl)glycine Nglu
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15

20

25

30

35

- D-a-methylhistidine

D-a-methylisoleucine
D-a-methylleucine
D-o-methyllysine
D-o-methylmethionine
D-a-methylornithine
D—oc-methylphenylé.lanine
D-o-methylprofine
D-a-methylserine
D-a-methylthreonine
D-o-methyltryptophan
D-o-methyltyrosine
D-c-methylvaline
D-N-methylalanine
D-N-methylarginine
D-N-methylasparagine
D-N-methylaspartate
D-N-methylcysteine
D-N-methylglutamine
D-N-methylglutamate
D-N-methylhistidine
D-N-methylisoleucine
D-N-methylleucine
D-N-methyllysine
N-methylcyclohexylalanine
D-N-methylormnithine
N-methylglycine
N-methylaminoisobutyrate
N-(1-methylpropylglycine
N-(2-methylpropyhglycine
D-N-methyltryptophan
D-N-methyltyrosine
D-N-methylvaline
T-aminobutyric acid
L-t-butylglycine
L-ethylglycine

Dmgln
Dmbhis
Dmile
Dmleu
Dmlys
Dmmet
Dmorn
Dmphe
Dmpro
Dmser
Dmthr
Pmirp
Dmty
Dmval
Dumala
Dnmarg
Dnmasn
Dnmasp
Dnmcys
Dnmgin
Dnmglu
Dnmbhis
Dnmile
Dnmleu
Dnmlys
Nmchexa
Dnmorn
Nala
Nmaib
Nile
Nleu
Dnmtrp
Damtyr
Dnmval
Gabu
Thug

Etg

N-(2-aminoethyl)glycine
N-(3-aminopropyl)glycine
N-amino-o-methylbutyrate
o-napthylalanine

N-benzyl glycine
N-(2-carbamylethyl)glycine
N-(carbamylmethyl)glycine
N-(2-carboxyethyl)glycine
N-(carboxymethyl)glycine
N-cyclobutylglycine
N-cycloheptylglycine
N-cyclohexylglycine
N-cyclodecylglycine
N-cylcododecylglycine
N-cyclooctylglycine
N-cyclopropylglycine
N-cycloundecylglycine
N-(2,2-diphenylethyl)glycine
N-(3,3-diphenylpropyl)glycine
N-(3-guanidinopropyl)glycine
N-(1-hydroxyethyl)glycine
N-(hydroxyethyl))glycine
N-(imidazolylethyl))glycine
N-(3-indolylyethyl)glycine
N-methyl-Y-aminobutyrate
D-N-methylmethionine
N-methylcyclopentylalanine
D-N-methylphenylalanine
D-N-methylproline
D-N-methylserine
D-N-methylthreonine
N-(1-methylethyl)glycine
N-methyla-napthylalanine
N-methylpenicillamine
N-(p-hydroxyphenyl)glycine
N-(thiomethyl)glycine
penicillamine

Naeg
Nom
Nmaabu
Anap
Nphe
Ngin
Nasn
Nglu
Nasp
Ncebut
Nchep
Nchex
Ncdec
Nedod
Ncoct
Ncepro
Ncund
Nbhm
Nbhe
Narg
Nthr
Nser
Nhis
Nhirp
Nmgabu
Dnmmet
Nmcpen
Dnmphe
Dnmpro
Dnmser
Dnmthr
Nval
Nmanap
Nmpen
Nhtyr
Ncys
Pen




81098 () - 42#0 &LOWA () - 42#0 &LOWAR () - 42#0 &LOWA () - 42Z@ #o &LOWA (#0
&LO%& () - 42) ?! &#0 &LO9WE () - 42(#o 8109 ()-42(#o &10%& 1 %-SBR)N4
81098 () - 42+125Z@ #0 &L0%WA&' (#0 &LO0%WA () - 42) 2! &#o &L0%WA& () - 42( #o
8109 () - 42(#o &LOWA () - 42#0 &L0%WA () - 4252CU[\] Z@ #o &LO0%WA& (#0
81098 () -42) 2! &#o &L0WAR () - 42(#o &LOWA () - 42(#0o &LOWA () - 42#0

&109%& () - 42] hm-Z@ #0 &L09B&' (#0 &L0YBE () - 42) ?! &#0 &LOWA () - 42(#0
810988 () - 42(#0 &LOWA () - 42#0 &L0%WA () - 42Z@ #0 &LO%WA& (#0

&109& ( L-Hotophdi@aBh®& () Hphe#o &1O0YYrhothMalitiine Mala
L-a-methylarginine Marg L-o-methylasparagine Masn
L-o-methylaspartate Masp L-o~-methyl-£-butylglycine Mibug
L-a-methylcysteine Mcys L-methylethylglycine Metg

5 L-o-methylglutamine Mgln L-o-methylglutamate Mglu
L-o-methylhistidine Mhis L-o-methylhomophenylalanine Mhphe
L-o-methylisoleucine Mile N-(2-methylthioethyl)glycine Nmet
L-a-methylleucine Mieu L-a-methyllysine Mlys
L-a-methylmethionine Mmet L-a-methylnorleucine Mnie

10 L-o-methylnorvaline Mnva L-a-methylornithine Morn
L-o-methylphenylalanine =~ Mphe L-o-methylproline Mpro
L-a-methylserine Mser L-a-methylthreonine Mthr
L-a-methyltryptophan Mtrp L-o-methyltyrosine Mtyr
L-a-methylvaline Mval L-N-methylhomophenylalani Nmbhphe

15 N-(N-(2,2-diphenylethyl) Nnbhm N-(N-(3,3-diphenylpropyl) Nnbhe
carbamylmethyl)glycine carbamylmethyl)glycine
1-carboxy-1-(2,2-diphenyl- Nmbe
ethylamino)cyclopropane

20

The polypeptides of the present invention may be used in a pharmaceutical composition
to vaccinate against an HBV or an HBV wvariant. The pharmaceutical composition
contains the subject polypeptides as well as one or more pharmaceutically acceptable
carriers and/or diluents.
25
Pharmaceutically acceptable carriers and/or diluents include any and all solvents, -
dispersion media, coatings, antibacterial and antifungal agents, isotonic and absorption
delaying agents and the like. The use of such media and agents for pharmaceutical active
substances is well known in the art. Except insofar as any conventional media or agent is
30 incompatible with the active ingredient, use thereof in the therapeutic compositions is
contemplated. Supplementary active ingredients can also be incorporated into the
compositions. |

. The pharmaceutical composition may also comprise genetic molecules such as a vector
35 capable of transfecting target cells where the vector carries a nucleic acid molecule

encoding the subject polypeptide or encoding a ribozyme or antisense molecule to an
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V-derived genetic sequence. The vector may, for example, be a viral, bacterial or

eukaryotic vector.

As stated above, the present invention further extends to antibodies to the subject
5 polypeptide. The antibodies may be monoclonal or polyclonal. Such antibodies are
useful for therapy and in diagnostic assays.

Another aspect of the present invention contemplates a method for detecting an HBV in a
biological sample from a subject said method comprising contacting said biological
10 sample with an antibody specific for an HBV or its vanianis for a time and under
conditions sufficient for an antibody-HBV complex to form, and then detecting said

complex.

The presence of HBV may be accomplished in any number of ways such as by Westemn
15 blotting and ELISA procedures. A wide range of immunoassay techniques are available
as can be seen by reference to U.S. Patent Nos. 4,016,043, 4,424,279 and 4,018,653.
These include both single-site and two-site or “sandwich” assays of the non-competitive
types, as well as in the traditional competitive binding assays. These assays also include
direct binding of a labelled antibody to a target.
20 '
Sandwich assays are among the most useful and commonly used assays and are favoured
for use in the present invention. A number of variations of the sandwich assay technique
exist, and all are intended to be encompassed by the present invention. Briefly, in a
typical forward assay, an unlabelled antibody is immobilized on a solid substrate and the
25 sample to be tested brought into contact with the bound molecule. After a suitable period
of incubation, for a period of time sufficient to allow formation of an antibody-antigen
complex, a second antibody specific to the antigen, labelled with a reporter molecule
capable of producing a detectable signal is then added and incubated, allowing time
sufficient for the formation of another complex of antibody-antigen-labelled antibody.
30 Any unreacted material is washed away, and the presence of the antigen is determined by
observation of a signal produced by the reporter molecule. The results may either be
qualitative, by simple observation of the visible signal, or may be quantitated by
comparing with a control ample containing known amounts of hapten. Variations on the
forward assay include a simultanecus assay, in which both sample and 1abelled antibody
35 are added simultaneously to the bound antibody. These techniques are well known to
those skilled in the art, including any minor variations as will be readily apparent. In

accordance with the present invention, the sample is one which might contain an HBV or
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an HBV-derived polypeptide including a cell extract, tissue biopsy or possibly serum,

saliva, mucosal secretions, lymph, tissue fluid and respiratory fluid. The sample is,
therefore, generally a biological sample comprising biological fluid but also extends to
fermentation fluid and supernatant fluid such as from a cell culture.

In a typical forward sandwich assay, a first antibody having specificity for the HBV or
antigenic parts thereof, is either covalently or passively bound to a solid surface. The
solid surface is typically glass or a polymer, the most commonly used polymers being
cellulose, polyacrylamide, nylon, polystyrene, polyvinyl chloride or polypropylene. The

10 solid supports may be in the form of tubes, beads, discs of microplates, or any other
surface suitable for conducting an immunoassay. The binding processes are well-known
in the art and generally consist of cross-linking covalently binding or physically
adsorbing, the polymer-antibody complex is washed in preparation for the test sample.
An aliquot of the sample to be tested is then added to the solid phase complex and

15 incubated for a period of time sufficient (c.g. 2-40 minutes or overnight if more
convenient) and under suitable conditions (e.g. from room temperature to about 37°C
such as about 25°C) to allow binding of any subunit present in the antibody. Following
the incubation period, the antibody subunit solid phase is washed and dried and
incubated with a second antibody specific for a portion of the hapten. The second

20 antibody is linked to a reporter molecule which is used to indicate the binding of the
second antibody to the hapten.

An alternative method involves immobilizing the target molecules in the biological
) sample and then exposing the immobilized target to specific antibody which may or may
25 not be labelled with a reporter molecule. Depending on the amount of target and the
strength of the reporter molecule signal, a bound target may be detectable by direct

labelling with the antibody.

Alternatively, a second labelled antibody, specific to the first antibody is exposed to the
30 target-first antibody complex to form a target-first antibody-second antibody tertiary
complex. The complex is detected by the signal emitted by the reporter molecule.

By “reporter molecule”, as used in the present specification, is meant a molecule which,
by its chemical nature, provides an analytically identifiable signal which allows the
35 detection of antigen-bound antibody. Detection may be either qualitative or quantitative.

The most commonly used reporter molecules in this type of assay are either enzymes,
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fluorophores or radionuclide containing molecules (i.e. radioisotopes) and

chemiluminescent molecules.

In the case of an enzyme immunoassay, an enzyme is conjugated to the second antibody,
generally by means of glutaraldehyde or periodate. As will be readily recognized,
however, a wide variety of different conjugation techniques exist, which are readily
available to the skilled artisan. Commonly used enzymes include horseradish peroxidase,
glucose oxidase, -galactosidase and alkaline phosphatase, amongst others. The substrates
to be used with the specific enzymes are generally chosen for the production, upon
hydrolysis by the corresponding enzyme, of a detectable color change. Examples of
suitable enzymes include alkaline phosphatase and peroxidase. It is also possible to
employ fluorogenic substrates, which yicld a fluorescent product rather than the
chromogenic substrates noted above. In all cases, the enzyme-labelled antibody is added
to the first antibody hapten complex, allowed to bind, and then the excess reagent is
washed away. A solution containing the appropriate substrate is then added to the
complex of antibody-antigen-antibody. The substrate will react with the enzyme linked
to the second anttbody, giving a qualitative visual signal, which may be further
quantitated, usually spectrophotometrically, to give an indication of the amount of hapten
which was present in the sample. “Reporter molecule” also extends to use of cell
agglutination or inhibition of agglutination such as red blood cells on latex beads, and the
like.

Altemnately, fluorescent compounds, such as fluorecein and rhodamine, may be
chemically coupled to antibodies without altering their binding capacity. When activated
by illumination with light of a particular wavelength, the fluorochrome-labelled antibody
adsorbs the light energy, inducing a state to excitability in the molecule, followed by
emission of the light at a characteristic color visually detectable with a light microscope.
As in the EIA, the fluorescent labelled antibody is allowed to bind to the first antibody-
hapten complex. After washing off the unbound reagent, the remaining tertiary complex
is then exposed to the light of the appropriate wavelength, the fluorescence observed
indicates the presence of the hapten of interest. Immunofluorescene and EIA techniques
are both very well established in the art and are particularly preferred for the present
method. However, other reporter molecules, such as radioisotope, chemiluminescent or

bicluminescent molecules, may also be employed.

The present invention is further described by the following non-limiting Examples.
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| EXAMPLE 1

Detection and identification of HBV surface antigen mutants in Singapore
adults and vaccinated infants with high anti-HBs levels but negative for surface

antigen

The presence of HBV DNA, in Singapore adults and vaccinated infants negative for
HBsAg, is investigated by polymerase chain reaction (PCR) amplification using primers
oligonucleotides provided in the present invention. Sixty-three adults and 15 vaccinated
infants (aged below 15 years, and with recombinant vaccine) from different ethnic
10 groups, who are tested negative for HBsAg by four independent commercial immuno-
based diagnostic kits, are selected (Table 2). They are all positive for total antibodies to
HBV core antigen (anti-HBc) (Corzyme, Abbott Laboratories, USA). All are also
positive for anti-HBs (Ausab, Abbott Laboratories, USA) (Table 2). DNA from 100 ul of
serum is extracted by proteinase K treatment, followed by chloroform/phenol extraction
15 and ethanol precipitation. Oligonucleotides provided in the present invention are utilized
in polymerase chain reaction {PCR) amplification with Pfiu DNA polymerase
(Stratagene, USA). Amplification was performed in 35 cycles, each of them consisting of
denaturation at 94°C (1 min), annealing at 50°C (2 min) and extension at 73°C (3 min).
Results indicate that HBV DNA is amplified using the primer oligonucleotides provided
20 in the present invention in three of the 15 infants (20%) and eight of the 63 (13%) adults.
The identification of HBsAg mutants in this group of HBsAg negative infants
represented a distinct sitnation, as compared with our previous report on the detection of
HBsAg mutants in vaccinated Singapore infants who were tested positive to HBsAg.
HBV DNA is amplified using the primer oligonucleotides provided in the present
25 invention in all samples in this group of vaccinated infants.

Direct sequencing of the amplified DNA fragments revealed mutations at various
positions of the MHR in these samples (Table 2). These include the most common
vaccine escape G145R in six cases. There are also three cases here with the G130D
30 mutation (Table 2) that is recently found in one case report to be associated with
lamivudine therapy. In addition, the T131N mutation is identified in four cases. Unlike
the reported genotype-associated T131N mutation which always carries a concurrent
T114S on HBsAg, the TI31IN mutation identified using the primer oligonucleofides
provided in the present invention has a wild-type S (serine) at residue 114. This in turn
35 suggests that it could be a variant capable of escaping detection.
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extension product complementary to the strand to which each of said primers has hybridized
and subjecting the sample to conditions to facilitate amplification to generate an amplified
product comprising complementary extension products and then detecting for the presence of
the amplification product wherein the presence of said amplified product is indicative of said
HBV-derived nucleic acid target sequence and wherein the primers are selected from SEQ ID
NO:1 and SEQ ID NO:2 or primers having at least 70% similarity thereto or primers capable of
hybridizing to SEQ ID NO:1 or SEQ ID NO:2.

2. A method according to Claim 1 wherein one of said primers is labelled with a reporter
molecule capable of giving an identifiable signal and the other of said primers is labelled with a

capturable moiety.

3. A method for detecting an HBV-derived DNA target sequence in a sample, said method
comprising introducing said sample to a reaction vessel having a primer immobilized to a solid
support and a second primer in solution phase wherein said primers are selected from SEQ ID
NO:1 and SEQ ID NO:2 or primers having at least 70% similarity thereto or primers capable of
hybridizing to SEQ ID NO:1 or SEQ ID NO:2 under low stringency conditions wherein both
primers are capable of hybridizing to a complementary nucleotide sequence on complementary
single strands of HBV-derived DNA in a region within, proximal or adjacent to a conserved
region on the HBV genome and wherein the solution phase primer is labelled with a reporter
molecule capable of giving an identifiable signal, subjecting the reaction vessel to conditions to
facilitate amplification and then detecting the presence of the identifiable signal wherein the

presence of said signal is indicative of the presence of HBV-derived DNA.
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