;e3el'Lf 6Tp| G21 JAN 2004 DETECTI ON OF HUMAN HEPATI TI'S B VI RUS QURRNIE 2004
ANTI GEN MUTANTS BY SPECI FI C AVPLI FI CATI ON AND | TS APPLI CATI ON ON GENE CHI P
This application clains priority of U S. Serial No. 09/362,394, filed July
28, 1999, the contents of which is hereby incorporated by reference.
Technical Field This invention relates-to nucleic acid anplification with
subsequent hybridization on solid supports (gene chip on glass support) as
its application. Mre s | | 0 novel nucleic acid
probes for detecting hB ‘UE?tP¥ gb%Ay ﬁgggégiF ce antigen nutant 145
(Aycine to Armrﬁ¥ﬁ§5|$p%ﬁﬁ FBGX Ivent i on, vari ous
publ i cati ons ar2ELHF EEATED Y HH {1 i Posure of these
publications is hereby |ncorporated by reference |nto this application to
" descri berapee iy dadicart dl@iws clhpatikizsi tynverft | 6h er tdmisal 15\TCBackgr ound

of the Inpy I he fpr 2Sen ti on n ecidf i ection from
ser um sals! 86 ef SR a1 1T S B vir0e siFace Sary Bon i ant 15
‘(Ciycinehenebyguncnepprbyeéobynéﬁégeeeﬁarn reacti on, using novel nuclelc
acid probes. The present 20 invention could be applied to detection of such
mut ant by ot her neans, in particular detection of differential fluorescent
signal s Eﬁ@bnlﬁ9ErF&P}§tlon of unknown hurman viral DNA sanples with a

spect 1 cppug! 61 aal P obe.d it LS| BTEbLI 1294 dfhesaldichaBlpROT £ |- o

jCdadl

gl ass). 1tTS 1S a system ¢ di sease | lving primarily the
l'iver, V\smhsdaqpani:t |f5/'1:BfJ\FlJrZﬁ§‘-ll§m nfgnrrﬁpﬁllsi rEgpSHSID| 6980 FH4P @Res of
acute or f% Qnig, yths. i3Q Ajd ﬂ%&&harﬁgggrls%@ il @A ceft 1pynei:
hepatrtr% viru erives fromthe caonpl ex prot und an the virus’

 surface, rebaeey € TOYSR RUSHEAC. 2HHATINSS B 0F r GBS GHAAGe Wi+ en. The
-~ maj or _antkgepi £iepig Ov;‘afIru@Iesuglﬁat:ed ad% igen angtdocated fiGdmcamenocaci d 124
to 147 of the hepatitis B virus.surface antigen, is common to all hepatitis

B vi rus.AH%IRiNG) &Bi f5FE™ 82BPIERtIy 5 involved in inducing neutralizing
antrbodres agai nst hepatitis B viral infection. Such induction can be

achi evedpby L GUALZ1 NGy 101 iduaLs i th COMBRILT abuBYahabbasvacataes,

non-i nfectious subviral hepatitis B surface anti
part it esefdnencedi rie P& i Eﬁmﬁﬁaﬂiﬁnan'gh%lgéilﬁﬁl%?@rﬁepaﬁl tt e%evr ral

i nfecti flagte%ﬁls' xtsl %@&%WQn}ébrbl&%faWe@S%}f&éﬁexzﬁhc{edm eugﬁ]munt of
serum a 0 hepatifis B.virus sur i gen (anti ere is

also a c%i?fé%h‘?@‘éh?ndé;@r eé%%c’br‘f ?h‘@c’%eerlgrﬁ\c‘}ﬁ’rdzl esu‘??'é © F\"thi:L 3%1 tRgRever

i ncr easi Ngvanwbenspettiahasdence of hepatitis B

15 Background of the Invention

The present invention concerns the specific detection from
serum samples of human hepatitis B wvirus surface antigen
mutant 145. (Glycine to Arginine), by polymerase chain
reaction, using novel nucleic acid probes. The present
20 invention could be applied to detection of such mutant by
other means, 1in particular detection of differential
fluorescent signals after hybridization of unknown human
viral DNA samples with a specific nucleic acid probe that is
immobilized on solid supports (i.e. glass).
25
Viral hepatitis is a systemic disease involving primarily the
liver, with hepatitis B virus being mainly responsible for

most cases of acute or chronic hepatitis.

30 Antigenic characterization of human hepatitis B virus derives

from the complex protein found on the virus' surface, namely




" emer genc

15 viral infection despite the serumanti-HBs have been reportedZ Thisé 288
| argely contributed by hepatitis B viral strains that carry nutations on
the antigenic region of the viral surface antigen, and in particular.on the
"a' epitope. Such surface antigen nmutants are of serious concern as they 20
di splay reduced affinity for the neutralizing anti bodies and able to
replicate independently. The nost conmon nutation anong these

vacci ne- f}%?aqﬁéwaté t i rBsVidwst M | antSeas berr feandratafdgenasi d
residue 145 (G ycine to Ar%%ni ne) on thel' a' egitope of the vii?I surface
anti gen. 981 59RfiNi 38H IR AT afts Dor Aol RBBAG PSSP VIR RS ¥t
exanpl e, Jhe, i3k o LgoLE Ve NE LorALOLTLRELWELALBDE MR mmon
hydrophi I'it region s the nost common variant found in those who .
subsequeritd yabécdmprahiteet e8 dekpite ABéfuat’ afPIFCRSt pFotBSSelYant i - HBs
anti bodies. This particular nmutant is 30 .also the { nmon, _variant found
in ort ot'dpi ‘ﬁ@/erl?raﬁélglugﬁpgti on patt eln%lsn%oa%g%%a(r‘%gé tcHepatitis B .
viral i nfregidtdn ide ®pitierailnrimfiepcophyl| &xich deidug thepatdari B daivmaewss obul i n.
Significantl; ]l Uk 'wFf'cﬂ?éi [ VI 1Lt a j 145
(dyci ne%iyo1 rﬁ%gﬁgg ?12@% SO alstég%rt;‘?t \S?Fg{ﬁ%ﬁgéguﬁ?%gé%g%%%g%%ast' has
been det ecmed stdmicdwwEencnnisfaghpore, sydypined thrPFatEishBt S &S ve
vacci nat i.on ;R0 LaRhas ekesiht 8dghiiradsbeBibicednh decteas@Ofacaoa 21
JAN Z2004 -4 hepatitis B | nf_e%tl on_and the inci djsrnce gf gn ga%%,
hepat d€ehemadl tddr & n¥iket niPRECHENRr 35 SPfikRToh, 1RALE8TE edif%hr ough
viral infeekieanchayeahesfegleiwectadunihoy sértheant {bo@y vieo cuparfitficr t y- one)
carry thg viral surface anti gl%n 5} ”Ut(%gtgr-‘-}rje% (GIT ix%e t.Q Aragiigg ne). The
S

of 1EMSs FPERIEAL i P& ThERAL I t vitus surface antigen nutant 145
- (d yci ne comcangitrinte)dardedss abi Ithey serescapeadetgerfoneusinigaanrently

avai | abl g{,83AGN SAM el WREANC LA, 5 RECAUSEe ! BIES HEBERNL IS b

i nfectious and Has resulted in the devel opment of acute hepatitis B in
Eur opdSayiwelll aAnfsiargspor 8espitel atbst 54Tl $5TdoHRS t §3® [ easi ng
i nci denceephradasi gREEECSrE M S Fhhomtaid By e Sid g Pivikeith wild
type and se%r%-ace ant i %en I1—45 é EYCi ne 1%\%0 Ar %IQ%: ne) of hle at i;tili&%ﬁB Vi rus.
Al t houghSS&8RERPhERRR RBPEYI TRE2E 9T oP " DA AR FJgeﬁéLf:etheg&o&lo ar d
| i qui d hyhihdi 2ZatfasecassaygédAbbmd iraheratiordles; di Shk )% a 'sugh tegrmner ci al
kits aregnol deskgned e, dlstinguhsl MLAoEyRE, 08RA! LSl s fd\om
vari ant s°E& r?Pﬁa frot &t %bfs szt; %;mqep%&tl S surrace ant |tg3ecg. rdapi d and
si npl eodetiepl apnredubed #bfintiy frar th | e U antalr 7 s atri i &d At sur f ace
antigen gg&gnttolglgeléﬁa&p&@eihaeﬁéﬁag%e%émed rscrgﬁcr ef ghfohe miseftulof or its

|
di agnosi s, therapy and prevention. ~approach toward this goal would
be to deB@ERSt AdEgfecTaceimtg P achePabyliéfc® SFi e MREAG Rt 475 145

(Qyci nebéenlAFffGJu@ﬂ'dn%)t iaﬁnsiﬁﬁ Lﬁgﬁi&arﬂf&ﬁdﬁyl _S@@Cic(i@i?cfﬁllaélﬁbr aggiaigien .
Reaction anplifjcation. ecific oligonucleotides wou eed to .be designe
on the bQE‘inEh%f %ar‘?%&"p&eéﬁ_& e?’FBgigs'é’@%‘éﬁu@hrc]&?n rr‘e’ﬁ?m%?%fdjs of
. hucl ebg %ﬁkgnegd H%f:ﬂoﬁ‘&}?h%@;hbdg;déi%ﬂé'ﬁé&h@?é,h%\éﬁr PERBLETE, Ofthe
sensitivity and selectivity, and have di sadvantages such as the tedi ous and
cunber soffEtahaPysi 34&f tIF VAR f itCat iFOTB YRS s VebliRi ngPRi gfM3p ki | |
opgr at Ior gyﬁgolgmli:{ngHégiAdlsohel f@air_)@e@)bsaﬁ dﬁmO@%@fﬂ&&tgeﬂo?urﬁblﬂtaw}wS@n de gel
and nol ecul ar” cl oni ng. i cation t he.sophisticate
ol i gonucl88t ?Hlég‘fﬂ%@’gt%%ilgef?ig%el%?%ﬁe‘?e@ﬂﬁngﬁyaégﬁuﬁngviaHE% Her
i mpr ovedpactacatyeamthtriapiBt diragiiosiies scThréni nguasisayl axSemat &hicp is
teChngbongo %:hle‘]'?‘nlc\las%ooélommon variant found in orthotopic liver
transplantation patients who succumbed to hepatitis B viral
infection despite immuncprophylaxis wusing hepatitis B
immunoglobulin. Significantly, this human hepatitis B wvirus
surface antigen mutant 145 (Glycine to Arginine) is also a
35 naturally occurring variant that has been detected worldwide.
In Singapore, despite the fact that an active vaccination

program has resulted in a significant decrease of acute



-4 is now making nore efficient and easier to use tools possible for
obt ai ni ng and eval uating genetic information. This technology.caﬁ‘bgAqﬁgﬂM
for a broad spectrum of applications and anal ysis, such 'as sequence
anal ysis, genotyping and 5 nonitoring of gene expression. First devel oped
in the late 1980s as a concept to determ ning DNA sequence by
hybri di zati on, the Gene Chip technol 6gy has been used in various fields of
medi ci ne_and pharmaceutjcal 10 research. .Usually. i mobilized i d
support BeERtASiF ady, %‘Tﬁge‘brrjo%% s8ftendd¥ caﬁ{l%]eéeolﬁ gi nated” ;181%1 i fferent
procedur gspa¥heselubak uders heomhat-ol i d oggraptilc peytlrgsicn ofcaz@s25imer
ol i gonuc] eotj des onto sili cq f.ers f ri o- neprinting
of | 200 SOBIGET EOET dE I8 GERAS toaro 51 Ss e St e g ot
. pre-synt hesieded specidf ciotrtygonnel eoeirdes the a1l rSehéatreaPy1868i fi ed
terningsﬁﬁggkgoglgiﬁ QBﬂﬁciﬁgrtBhﬁr Qg8 of detecting hepatitis B surface
a

antige nts with high specificify, the limted nunber of possible
- mutation sites (amno acid 100-160) would 20 favor the dotting of pre-nmade

ol i gonuckeat Liesqente 8t assi SUPRSIichpitvhenappticasi BnvatuseserEaicp

t echnol ogy. A spécific det e((‘t' on, s%st en%f or, heggti ti S.E sug.%ﬁ ar%i gen

d yci ne- 28518 Brha2hut ant CHBNtQedEPOPREC And dedEFi B8 TNt iPs

di scl osuggeapt Getkasednonsiavelcurueailoy aoral privbesredgeht shatensti tute an
i mportant innovative st t owar ds, t.he ti: . jr.jidenti.fication
woul dleoﬂFﬁVﬁutCécht?%ee)g?(fae%?? vgh%Feven |I§tnn§%d l%%%%rt&-g% %%%a?litat%i s B
viral infestilordainsithg developesatyiafal asird deedaht F y@nBniRaftEOPehr ough

rapid scrgening ingbl agﬁﬁl@ gQpmergi ade andr30 S Bseapehndi agnoshi ¢

| abor at o?%egé}%ﬂ gsknsgyj\ﬁ w i nformation c,atn al go be usec%lJ t(I)1 det ect ot her

.. hepat i ti nSraasing sinTHEWR QY I PEAFHRMAT T Sy remIGESTT BEFY A TRE present
i nvent i ofoh B8kt i 8y kesebtanwiovet ypechalicsaet sc@rateiyaonsts t@esiae

inportant step towards these goals apd shoul d gntrib o]
ef f ectP vEOcHRFGHTR hS%aﬁ'ietHa%%J\ﬁ rgl THTEct | %gtg?}lgﬁngg%f%%n Pﬁg\gg vi ral
surface maph@ediBukantiral INAJcAnN I200detBct Sdmimr yswwindaed| Avantidon This
invention describes novel clgi id ]§$% al. cagy ke used ihcp
pol ynera%%b’éﬁé?‘ﬁégég%t ion: % a%cgfld_s&%{:l i c%acﬁly Fuman hepgt'i tis B surface
antigen cuhmarcid’ kdtyciane to® degianad) tor shsemaisatpresd FaPEont r ast
to commejghalsbiguid NIl 3N ASSs | RErdgieR! | GMLSKSIRE | bol he
present Thvention is able to detect the said hum hq@giltls B vi.ral nutant
fr om 2erepahibh&s Buisur fssci TG IS - The T8RS A7 (5 BPLEnEShEESeRE
i nvent i 0fetRoliUEBrakhews paetectilar Hunein Susha it Bat B usingsgene fekiep
t echnol ogy, . wherein the ecific. fluorescent. ]| abel ed-nu i i.d,probe is
i nmobi | i%léﬁ%ﬁ%‘&%%‘“@ﬂa‘g Borts %?i%%gf%l%%rwﬁ‘.%% ?g%%'r%efg’?tei }_{% Wit h
target viigafuDNPofragaediadmbeied bhediablepvdt pievenéscent dye, and
anplified fromserumsanples. The 15 specific detection of this infectious
human vacci ne-escape hepatitis B surface_antigen mutant 145 (dycine to
- Argi nehedne fappnapasitopesieshier anrsanprisd, borigvidpieals &g Slﬁﬁcéffﬁ‘ﬁti on for
~future npni{Q5Lng-9f %lé%}t&eméfeafttts #iSé NGBRSAEC kG rither apeuti gevaecicres and
effective antiviral agents. 20 e .
Arginine) in serum samples by specific Polymerase Chain
Reaction amplification. Specific oligonucleotides would need
to be designed on the basis of various available HBsAg
30 sequences. Current wmethods of nucleic acid and
oligonucleotide identifications have problems of sensitivity
and selectivity, and have disadvantages such as the tedious
and cumbersome analysis of the amplification results
requiring highly skill operators to carry out the analyses

35 i.e. agarose gel, polyacrylamide gel and molecular cloning.

Application by the sophisticated oligonucleotide-based chip
(Gene Chip) technology can provide further improved accuracy

and rapid diagnostic screening assay. Gene Chip technology




2 1 JAN 2004 -6 Brief Description of the Figure Figure 1 is a photpograph 2004
t hat shows el ectrophores+s pattern of the pol ynerase chain reaction product
using either plasmd or viral DNA as tenplate. The plasmd is pcDNA3.1 5
(I'nvitroGen, U S.A) containing the coding region of the human hepatitis B
virus surface antigen, either the wildatype (lane 1) or the nutant 14S
(Aycine to Arginine) (lane 2). The viral DNA is isolated fromserum

sanpl es centmawnmadgieigt heret BELWCL dnt yprd (daaner3rcorsautants IS iElgci ne to

10 Argi ni 4 tifs i . H :Jé%ﬁqt't' i DNA
“is e;tglrglcé]og%l %}#g%%lé%l mu%gﬁplrée Ed%)%%ln{fl ¥%ﬁ€g%8f grlﬂ?n% 0 yréélrf;:e%c\%irﬁs
react i on taghriclicsat iaam i cwrad diboa hreachensasem afhvailileatisingg
speci fic a(?‘xl.ﬁqggﬂgﬁ 89kl desycidS 4 Zé_eggﬁ‘%ggozéna@%;s‘iisl,edga‘?é@ﬁ)ﬂﬁ%;Oﬁn@f the

I nvention This 1nvention provides a nethod for "detecting specifically from
ser um Sampinds azHah ar e RFRFISBIORrus surface antigen nutant 145
(Aycine to Arginine), by polynerase chain 5 reaction. Direct application

of this detection ﬁéStSm'i ncl udfgs t he detection of human hepati.ti.s B virus
surface ZREFGeASHALEREYAB TEFytihe 1% GnPnEP BT et RcIT g "t Fér ent i al
fl uorescemn segiehste el hywmigindriai,zatieoGeofe Chrign teepalboy Viasal DNA
w th novel nucleigc acid_ probes i i ized. i I arts. The
subj ect ?Pﬁtef’erus the ‘6?321'3%%% F%\%:etﬁl iotrPi h\gé?%égge%g}io%n}%rﬁgfﬁgggfﬁpI e,
sensi tbveeserhoh t 0 dEustlhuimmobdgideeti 1B 9piid swoiwyd adté¢iyersnut ant

145 (dyghneto LAl Beln MMESARR; a rdigre et rappleingat i on,
det ecti o%ll(%?st’hitiépgrti culgg%lgﬁrur%agrﬁset{:oul d %gllggﬁiagsgd by detlecti n%
di f f er enpiracefingeses ceMtess ghafdudet EhenpbhpPrail 2 4PPeRaBPitn§YR6VESISucl ei ¢

“acid pr OB%SZiOQ’_?_ﬁQiSUn@d ora;_lsl@drd;@!@@ﬁcggopordr?;oand stiarigem vi walfeB;EA
- -sequences, e.present ipnvention consists of t n_of nove
ol ?gonucl(%ﬁmggrﬂﬁat a@ﬁﬁobgegggﬂlei)n Boi Pt Acet c#g)l%’ecfdeaﬂwctolﬁfﬁtlge

speci { scablpsaoptbf ylhbe hbipnomepatting & wrersysutfesciezeahsipgen figt ant 145
(dycine to ArgiRine).. set . of Sy N l.] [ ; | as
anpl i fi e?aﬂi%’ggg?ec%%r%&%%se?%%gl 52‘2’}1% \?\éoﬁégéjf%el?l n?rgo %gggéc?ggﬂﬁ E%l)lpr obes,
wher ei n eath oliegenudliant i dEoprbbe punBPsei A§ 6rCtestinpr bePsbig§dfull eoti de

having 14,0ucheobiaself) hit adACRHEACMUCTs goct BEGY LD, NeneliiR@sili on 582
to S95 as referred to the wld type human hepatitis B vi rus enomi) whi ch
cont ai nsnumeeruPht PORSEPES MULREARPNFIERS clRihge &Cighihff d&0d va5 16
hepatjdi 8580 e SE6E Ly bl gere (fAJCi TRidonU i ies ahto glass
' support in the application of Gene Chip technology. A
specific detection system for hepatitis B surface antigen
Glycine-145-Arginine mutant has been developed and described
in this disclosure. It is based on novel nucleic acid probes
25 which constitute an important innovative step towards the
goals mentioned. Their identification would contribute to
the effective prevention and control of hepatitis B viral
infection arising from these viral surface antigen mutants,
through rapid screening in blood banks, commercial and
30 research diagnostic laboratories. This know-how information
can also be used to detect other hepatitis B mutants.
The specific detection system described in the present
invention that 1is based on novel nucleic acid probes
constitutes an important step towards these goals and should
35 contribute to the effective control of hepatitis B wviral

infection arising from these viral surface antigen mutants.



35 position 8 of the oligonucleotide; 2. second oligonucleotide ha¥iingAZl 054

nucl eoti'des (S~- TTAGGGTTTAAATCTATACCC-3', SEQ ID NO.: 2, position 21 JAN

2004 8 842 to 822 as referred to the wild type human hepatitis B virus

genone), which is conplenentary to the coding strand of hepatitis B virus

surface antigen 5 Further subject matters of the present invention include

reagents for inplenenting the nmethod, nanely the viral DNA extraction from

human serum sanpl es, ; {he_palyggrase chain reaction. 10 One of the

appl i caté‘lﬁ‘f&aﬂr ?ﬁetlﬁ%egzelnt invention is the detection of the human

hepat i t i, B Vi fHsnS16hH agesant bgenmaove hntut U5 ¢ Gyid mereeArgiat P using a

solid glass supports device. I the ent, LtAvVeRbh oy Eyetheically

modi fi cae¥ dHRehave BReA iy ch%a t]jvvoIFgoalez_zl%g(IE)BnucI eot %degy(lklgst ed in daimb5):

15 5' - TAGHRACCHARMAETEL3 o SEQsLDINGS: Nt iged: TrugarcCGAEAGARACTAES, (BEQ ID

NO.: 1) both located frogm positippi1e82 torH9%8casraeternieddmmdeial | d type
hunan %epp’é?%??‘rsleg \%qrrol?_{s g%%grre. “These modi fj cations incl Fde a_fluorescent

- dye, 6- (T1iqoiésbebrifligatbionanta65Y RexdMGatF (FEAYT Y5 5 20 termi nus

and a prcq);@}tfgn@rg‘ﬁ@elgmy@ 8t AbhBe Yo t@UECtUsSheThaideBuhghngepatitis
ol i gonuci'edotides that are i mobilized %n so| iﬁi-] gl $%‘?_$yr$g gts haye the
fol I owi ng ¥irget wrEEamt - E5PERVE Tt g ©7 am ne)-3',
(SEQ | D M ¢5 Hoi 45 cHeb PAMSEACCRACARAIACTET ERETT FITPFF gderqopion
amne)-3", (SEQ ID NO_:. 5),.and S d 'Meotm@ cont atms t he
nut ati‘br\o% 53 (B‘Bgl‘aﬁtonzlginﬁea%%}geg ?gggha‘%ée at am no acid |45 (dycine
to Argi népedipichufdudiepstent s Babelgs s Gant#gER. PTEPE i s*3I so an
inclusion of, a. poly-T_( rqi aS s SWY i@ [t dkeybad @i nge &dn 30
“facili taﬂ“ﬂ%b’r}ﬁezééb§gqutge&(ni?iy% (i di zatllg%n regﬁi org) i {qﬁit apget. pungn viral
- DNA sequeseesién ot Berbardabpy 2521 TS et ¢ ﬁmegn 4156 concerns the
desi gn Of]hﬁéfPEQ@éhE ‘oh{-gonugh@otdniad fiilkdt faombeseused sempdpbif yTRar get
35 I

human epatitis B virus surface antigen. I prior to
t hei rihyspeai£afi 8RR The I%UJCIP%%? Iﬁﬂ%‘%‘gﬁ ?‘gg‘eﬁgﬁ@%iﬁpﬁu ass

suppor t s,asa B4 anasnabaxe arfesrf moakhy, 14 heb@l waingofec PEENHRS) used in

pol ynmerase chain . 2 1.JAN 2 ctd R0eRerat eiarphit eénpr oduct
of 1ess +HAA %@gjo%%%cbﬁfrgeg%ﬁ co fl%? (%I%?rhle fol T ow nggstruct u

e, 1.
first ol fgonuthenredembaiitngizG neél etiFrfes™FEATE 5B DP ns}@‘?‘f)b%lgt its S
term NUS, herapeutic vaccines and effective antiviral agents.

20



(S - Biotin- AGGATCAACAACAACCAGTA-3", SEQ ID NO.: 6, and located frgmj ja 2004
position 489 to 508 as referred to the wild type human hepatitis B viru@
genone). The presence of a biotin group allows the separation of anplified
10 DNA fragnents using streptavidin magnetic particles; 2. second
ol i gonucl eoti de having 20 nucl eotideséesth a fluorescent dye Texas Red at
its S termnus, and conplenentary to the coding strand of hunman hepatitis
B virus srieftPeartiiganiqrb' oflxbaes Flilgured- ATCGTCCTGGCCTTTCCCAA-3', SEQ ID
NO.: 7, and |l ocated from position 634 to 615 as referred to the wild type
human hegatd4is B S GEREREPD FR3ACEBPYENES SHCERPHIRE S5rids &t™iSient i on,
serum sargd %err@wl?aeeaﬂé ad:hi’ajtrh&“e}mwﬁﬁbnh_eﬁaﬁhthuBiNgh r@ﬁt}semt‘) }‘p@&c‘assrﬁrd igen
mut ant 145 yci he Argi_ni ne). ;The present inhvention.ena it
speci fi ¢ et et on. éﬁ% d%?ecﬁ?%ﬁl€§eﬁea E%t Rt ST AN v??uaFF%ﬁﬁﬁLﬁunan
hepat i t5 s{IBwitnaGesur fldce. &nt | gentaunang M (Gbgtnge nagiAryi af nedh<DNA
f ragnent e LY i C ur i gene .
chi p vme?iéjb“%?‘t Rgbgﬁ?g%%a%f‘?#d%“%’é%?ﬁ %HE% %%fi%@n%ﬁdﬁ%%ﬁ%ln T Pe oai d
hepati ti s1Bnd rfal aritEdr Tednnoid | yeme tel huggnass) sugpac £) -The
presence, of the h hepat it irus surface antigen nutant .145 (G ycine
Do A gr i) TREa pab T oo ar S5 Eell hiahy Pel i i copBl sppind
f |l uor escerncéesi griad swiupdn thypler i dlaae i 8h wixt hmtbant miglsi | (@kdeine to
ol i gonucl eot.i de. Eziggles of applications of the gresent i nvention are

vers rn

shown 1Be PEHI TABGE £hd) pheedhtheRREht T BB sKAFYS: nEHBRafeBa ta% 3S i t ed
to thesepex . @%@yPL 004- - (ﬁﬂg; jynent
Pr ocedurgs %gﬁéDNA romgsger u%x%géré%ﬁ% Lelri]'iﬂclfzurgr t he Lg\/lﬁl 5)%“‘3{54&% ?r?h't ant 145

(4 yci nerhensddichil EPLer™: hECRYEF AF€p SIS BRFFIRN 528 f Aé6akatigen i s

i sol atedjgs o ows. o2R0 uh @het heregedin sapbe Was added; t 9pdQ 1k of
lysis buffer (Tris chloride 10 pH7. 4, EDTA 1 mM and sodi um dodecyl
sulfate 2 }98ﬂﬂcggogidﬁﬁ'proteinase K (20 mg/m ), incubated at 65 C for 3
hoursisViral DNA is then extracted by pher_ol/chl orof ormand 10
precipitated by ethanol. The coding region of the human hepatitis B 'virus
surface antigen, either wild type or nutant 145 (@ ycine to Arginine), is
anplified by polynmerase chain reaction using 15 the foll ow ng ,

ol i gonucl eotides: 1. The 5 oligonucleotide is a sense oligonucl eotide that
mat ches the start site of the human hepatitis B surface antjgen

(5" - ATGAATTCATGGAGAGCACAACATCAGGATTCCTA-3', SEQ 20 ID NO.: 8, and | ocated
fromposition 157 to |83 as referred to the wild type hunan hepatitis B
viral genone), wherein the underlined nucl eotides represent an additional
site for restriction enzyne EcoRl; 2. The 3' oligonucleotide is an
anti-sense oligonucleotide 25 that matches the stop site of the human
hepatitis Bs ar f acaant i gan (5 -GAGAATT
TCAAATGTATACCCAAAGACAAAAGAA-3', SEQ ID NO.: 9, located fromposition 811 to
837 as referred to the wild type human hepatitis B viral genone), wherein

. the 30 underlined nucleotides represent an additional site for restriction
enzynme EcoRl; :



Pol ymerase chain reaction using viral DNA as tenplate is then carrizd JAN 2004
on a DNA Thermal Cycler (Perkin-El ner, Cetus) for 35 35 cycles using Pfu

pol ynmerase (Stratagene, U.S. A ). Cycling conditions consist of 1.5 m nutes

at denaturing tenperature (94 C), 2 mnutes at annealing tenperature (53

"C) and 2 nminutes at extension tenperature (72 "C). 21 JAN 204 -11
Amplified viral DNA fragnent (human hepatitis B virus surface antigen,

ei t her wpkdatiypéd Desnuuantom46f(Gh?clngen§1ﬂpg|n|ne)) is subjected to

restriction enzyne by EcoRI, |or t #o ing.into cDNA3 g Tﬂ
(1 nvi t r oCBAS, lEV§P¢@§n5P£ﬁ%& t%dmﬁgh? et rest ﬂt?%ﬁcé 2yfie-YFor the
novel deteghi ]ayﬁt@@mgnebhet@éesﬁmbrlnhepatmn;spd$ywﬂma&e shaifaceeacti on

_is carried out using eit asm d i ni g f either
wild typ8ibrInttBH o 5 E¥§%P%et %g%%%e)tggpﬁggggg g%a?ﬁ?%@ B virus

surface esehigenh, obivechl @pplasatndncaPéd thifFi géeeeqtioni geKEERBOL i des
. used in the) sald Q?xeyr@tae%%fd}fi'&rﬁﬁtﬁéhoﬁeﬁé%llt'lét@d\}ﬂm@, ak{ittagnd have

t he follﬁﬂnn ocali1zation on the wild type human hepatltls B viral genone:
15 1. thenﬁig@hl guateleotide HELYIFGTEA HGc| BEERARS( 5 PYACEEREAEARACT- 3"

SEQ I D NQt kgrglgyféﬁ PO td N5 82 g 1895 fodpeet hgcalbyidi kaegohabls the
nmut at i on

position of .fhe .said oli onuc#eotld eadlgg to 20
change ahuﬁﬁﬂn@QQﬁH}q%ﬁ5Y¥§ i A WIANGI B YR) BEC ﬁéclﬁﬁﬁéhgﬁg fis B
Vi rus; gu haepianté@esn Qoli@egBas@Isgppucteotide havi ng 21 nucl eoti des
(5" - TTAGSGTTTAAATCTATACCC-3"), SEQ ID NO: 10, covers positions~842 to 822.
Specifically, it is an anti-sense 25 oligonucleotide that is conEIenentary
to the coHengssbiand ofahtigmn bépathie s IBedants siurveitel @hti §8n. tB§cling

L conditl ongy g&éxg%%sed CHL 4 CARLAON: Uoé NackhBaahey ardmstt onadan
~ ol i gonucléo are as fol .5 mnutes 30 at denatugﬁﬁg nEerature

(94 C), Repbhitds B ‘GHiEl ?H‘g‘f@"éﬁpé%tl@reé‘ (BH-YC a2

ext ensi OR L SAPRE At Wkork 736 rumAPhibied. prasuct Usrébsuaéplzkﬂcaf:ﬁeﬁ
el etrophoresi s _on an 2q agar ose. tal of cles .usin

pol yner a8eteStiaR agénd-RiF PATYL g‘é %?af“@ggﬁltan%?%?ﬁl eé proatet” o?
expecteddétggtiﬁgo bagief featars)idlor plfdswirésdearte 2 snghedere 13faad Wral

DA 1 e LB ELOMEE 3} EAET Hb081NUWTRA 1P SR Uil 86geaNt | gen
on solld glass supports and target viral DNA sequences.

20
The present invention consists of the design of novel
oligonucleotides that can be used in polymerase chain
reaction, to specifically amplify the human hepatitis B virus
surface antigen mutant 145 (Glycine to Arginine). A set of
25 synthetic oligonucleotides useful as amplifier probes,
comprise at least two different oligonucleotides probes,

wherein each oligonucleotide probe consisting of:

1. first oligonucleotide having 14 _nucleotides

30 (5'-TACGGACAGAAACT-3', SEQ ID NO.:1, position 582 to
595 as referred to the wild type human hepatitis B

virus genome) which contains the mutation G to A,

leading to change at amino acid 145 of hepatitis B

virus surface antigen (Glycine to Arginine), at
35 position 8 of the oligonucleotide;
2. second oligonucleotide having 21 nucleotides

(5" -TTAGGGTTTAAATCTATACCC-3', SEQ ID NO.:2, position



21 JAN 2004 -12 Arginine). The specificity of the detection systgghig Hhﬁmé
present invention is indicated by the absence of anplified produ u ﬁ g
tenplates carrying the wild type human hepatitis B virus surface antigen
(plasmid tenplate in lane 5 1, and viral DNA in lane 3 of the Figure 1).
The said specificity is further supporged by the absence of anplified
product using tenplates carrying nmutations |eading to am no acid changes at

position |26, da29 tan@JdBZof-ettherbuman hepatilist BodiKusas HdRGe @t i gen.

10 EXAMPLE 1 Detecti on_of hu)man ep titis B virus surface antigen nutant 15
145 (d ycine to Argithi feY°Bw solfid ﬁl ass S é&?ﬁ?tééé’né'oaﬁ% APHRCr easi ng
nunber of hunmanrkepataf il tvitris Brutants anefde: nghddpnt i fied. Wer eas.
sonme of themderive fromrandom variations during viral replication cycles, .
many ot hers 20 energe from sel ection pressure such as i nmunoprophyl axi s

wi t h vacEiumeseandsulhes apemiite etseat hrerhewipte st vinaéndi ogs infiese escape'
muitants ALeghecONCRl M ds diay AS GROCKBLLYT CALLERY! YRcA0d, 99Mpygan be

i nfectious ading to acute Tiver” diseases. [Iden tiron o sucﬁT uman
hepat i t i XBY@ca®2 5 ¥R afEEa R r SRLSEY FREaRH esths PhdYeebReeothgisat

i nport anggscRenof the nost powerful approaches would be a differential. ..
anplification by nutation-specific oligonucleotide probes, as described in
the present invention. Wth appropriate selection of oligonucleotide and
anpl i o cohé o f condi tampisicadi oy sfvalhdepestenn Syskeemicn the present

i nvention_ al Igws tf(\jef dj:ﬁcr' m gati on between a target human hegati tis B
virus anttthets81d Trut ant 148" FG@%@%%I?%SAPgiVmIﬁ’%,W TSy a"5tfghe base.
However ,myttenteidial {@Gnd-irsbdao dargipéhebassedngnal yslisl gfl aamsplsubpedtpr oduct s
coul d COIRYISe 14 188 bhectnd Qhidif £ e LA obhg £hBGEGRALNE. pueEr s of

human hepatitis B virus nmutants, in particular those carrying nu i ons on
t he ant ksl c 2dgedepFPogevf oL hgoprFaroSidescel ligted ANN2GU41m 35hnt | gen. A
pr om 4 ngr atAcicaidamnapproagng eot Ros : By 9bhem wauixtdee dhbaadeveh opment  of
anal yti cggl devi ce_t hat fl gowg L_Lhe Si I%aneous 5 detection of different
mut at i onSSESudh &% -an 4f r 89-6f I?L?ﬁ&regs Y™t RBEshAER 82 mfobi 35 229
ol i gonucteedided tgentechiil)d typé hRuease Hefpdrinds epaiiid Sg8ndhe US
surface tigen, 4. S upp i th i bi_lLli zed ol igonucleoti des
t hat carﬁ{%és%eci f"?)c lrgj]ta Llalooﬁj’sssv\ou?égzﬁ\ggw 10gyﬁeifrlugfﬁﬁlc§n nd r3pFd
det ect i o (Asicreifeeen -Gpphrbarhohdol tHexaromedle dedBRM) onasysittem$ h t he

" pres i il i §i QN e it i u tides

Y MU OendOd! bR INSARKE el afdemtd 0 { Woe Ghi HANUCHED

g
(listed in Qaim9s): . Al , ) .
resulting oligonucleotides that are immobilized on sclid

glass supports have the following structure:
5' - (6FAM) TACGGACGGAARACTGTTTTTTTTTTTT (C-7 amine)-3', (SEQ ID
NO. : 47, and 5'- (6FAM) TACGGACAGAAACTGITTTTITITTTTIT (C-7

25 amine)-3', (8SEQ ID NO.: 5), and the second oligonucleotide

""" contains the mutation G to A (position 8) leading to change
at amino acid 145 (Glycine to Arginine) of human hepatitis

B wvirus surface antigen. There is also an inclusion of a
poly-T (underlined) as a synthetic 1linker aiming at

30 facilitating the subsequent hybridization reéction with

target human viral DNA sequences from serum samples.

The present invention also concerns the design of synthetic
oligonucleotides that can be used to amplify target human
35 hepatitis B wvirus surface antigen DNA from serum samples,
prior to their hybridization with the oligonucleotide
immobilized on solid glass supports as mentioned above.

Specifically, these oligonuclectides used in polymerase chain



15 (SEQ ID NO.:3), and 5'-TACGGACAGAAACT-3' (SEQ ID NO.:1), both Rotatil 2004
fromposition 582 to 595 as referred to the wild type human hepatitis B
virus genone. These include a fluorescent dye,
6- (fl uorescei n- 6- car boxam do) hexanoate, at its 5 termnus for mcroscopic
detection and a-primary amne group 2Q_at its 3' terminus allowing its
i mobi li zation on solid glass supports. The resulting oligonucleotides that
are |nnob|I| 9 @SS SUPPALd SHhas, I Strduc tHarse:

- (6FAMF ﬁ%%%TT%TTéTTTTéé 7 arﬁ&ﬂg;)ﬁ_%ém%gﬁ DNO: 4, and -
5' (6FANpEA@@G&@A1GAAA@¥@tTTPfT‘FWTf‘# 1(3@17192§t§h’1¢ﬁé1)r %' SEQID NO.: 5, and

the second oligonucl eoti de contains the nutation Gto A (position 8 of the
ol i gonucl eotide, in bold eadi ng.t o.change amn ci.d 145 ycine to

© Argi ni ne}t-of RamEs hebh® IE“]‘ %3?/?‘?%5 Ry ént’l“é‘é ﬁgse |s£'§?[lsf)‘%l an

i nclusison of @& ipetynl_(underumed) 3cas a jstyat heti® 'l i nker eaiti nyg sat

optim zing th subseguen bﬁ%&i& tipn get humgpqvi ral

- DNA sequences %rl né‘ég‘%?m Ctl@%%lé'g% %f a%gnssﬁﬁdes 35 The said

nodi fied ol i gdbu:caltedt |ﬁ:im3ﬂ ap@SIWechl AfBbitld 288 oAssoTe R EFe@stoulsHSrt s t hat

are activated f S |1e1-1@ dsehck S -
S13AN 2004 - 133% %g\éﬁ%ﬁ/ {%%Bﬁ%{]to%g g@%%soéu]tl oe:? g et s

C 3 e/ wat er
for 2 mnutespfwasbipbiss TPWRsaLACHBeltEfe;SAR3ERF LR of 489 go C for
45 mi pytes; 5DNELC@Q@?ﬁeﬁ'tés§s§h§dgﬁrb@tgv2%lh- %@hﬁﬁﬂ@lﬁﬂi@mm ocyanat e
in o0 pyridine/dine rﬁges%tde fog % wg tgjcflss s%ge% wth
net hanol 2and &§&6C8Ae %]tjtﬁ%“iﬂ 98 dBEVERy LU a
| rmobi i zat i omlgbx@sbggnucdiﬁot |'Itée;s15t Rbé dt gomscl Bot iesminus, and
~ oligonucleotide having, 27 n oL es d is
- 6- (f1uorescei fi*8P 3?'8%)%5@3%% % ehexa 1‘%{;{ hs?%ﬁ%(g Bgﬁ{agl %%aé:rlr% nus and a
pr| mary ami neBgroupva;truEs 3' semf ags antlgen -Texas

(OEM T GJIIITIIATE (O 7 9 N 2, : SEQ 41 NGk and 2
0| i goridc| eot i d& haV| ng 7 nucl eoti des wi t h a 20 fl uore cent, %yrelﬁf?
e fand a

6- (f1 uor escei ﬁr@%@Pﬁé%&ﬁ’Pdé)“hé%r?d‘aﬁ éq mrr%&l Fpst

primary am nepgrauPhabatb€igd’ Bt @EFuBUSenome) . :
- (6FAM) TACGGACAGAAACTGITTTTTTTTTTT (C-7 amine)-3', SEQID NO.: 5. 25 are
di ssolved in 100 mM Na, CO, (pH 9.0). to a final concentration of 20 nM
In accordance with the present invention, serum samples may

20 contain the human hepatitis B virus surface antigen mutant
145 (Glycine to Arginine). The present invention enables its
specific detection. For detection by means other than
visvalizing human hepatitis B wviral surface antigen mutant
145 (Glycine to Arginine) DNA fragments, the present

25 invention can be further developed into gene chip whereby the
oligonucleotide used in specific amplification of the said
hepatitis B viral mutant is immobilized onto solid glass
supports. The presence of the human hepatitis B virus surface
antigen mutant 145 {Glycine to Arginine} in a particular

30 serum samples can be detected by fluorescence signals upon

hybridization with the immobilized oligonucleotide.
Examples of applications of the present invention are shown

below, however, the present invention shall in no way be

35 limited to these examples.

EXAMPLES



apply 2 yl of the above. solution containing oligonucleotides to tEe? JAN
activated glass slides; 30 incubate glass -slides with immobilized 2004
ol i gonucl eotides at 37 Cfor 2 hours in a humd chanber; wash gl ass slides
in 1% NHOH and water, allow air dry at anbient terrperature. 35
Anplification of Tar get Viral DNA Spedgific oligonucleotides that can be
used to anplify target human hepatitis B virus surface antigen Dh' A from
serum 2 1 JAN 2004 -1s sanples are designed, prior to their hybridization
Wi th th ﬁggkggnhgimp%béggrgg solid glass supports as nentioned
above. peC| I ca t hese ol i gonucl eoti des consist of the foll ow ng
structureirdl foNzstfobm gonmod eetrirde ainge20 thdCleDE | ‘dﬁSeWb:t hmﬁ:ab‘l‘OtI n
group at

s - . term nus Bl ot SE | D NO.: 6,.
and | ocailt ed {(?%%cf’)ggl ti on}gﬁ%bmfnegogé%e%%%rgﬁﬁ %aH'IQ i Pd human
hepat ist ismBada wsi1igegrme)s iEve gred e ef A0l mfs a A othln ofr ol aldraws t he

e s ; ot .
ar i ol Gae s, A ] 400 0 Ravr ke B0 RueTbo | et St e 20

f1 uor es®@®ht PH7e TEXEs Re#l.atang sscshqr@rdfﬁdﬁ@al mf@@r@pwesr}emrﬁ%ﬁo t he

codi ng t1r gd Qtatléli@ﬁ@ehﬁpﬁlﬁth%/ﬂ@ ) B yﬁéﬁﬁa@éﬂ fa%cgsa@tf&ers (rourkexas
red- AT TTCGCAA- 3' | gcated from posi t| on

634 to é’i%’aéls M er et 1194 e%qlﬁﬁ‘ftﬁfé m}ﬁarPl"r?é”ﬁéLt AL TBIAT S 2géhonme

pol yner agsecafaivatteehdby st hanss ried out using viral 20 DNA (either w l d
type or nutant 145 with dycine to Arginine nmutation of human hepatitis B
virus surface antigen) fromserum sanples as tenplate, and generates an
anpl i fi Etepramtiictg ofregiOnbase Pl r hureepdregias iddubl 2 siraadedrdagki f i cati on
product 4 by ng, i nyl.,at 1:lgq.ﬁln tr st.reptavidin
- magnet i ¢ pa%éldcl es; .és%gltjt ?Nolnlh%ogit)géém négfas:%?l11 st(rigf\sde %%N%qv%n%t htt Texas Red
f1 uor esBERETHAGS| 1S TPkt ied f By §e%§@aaéﬁ? Rppindreact dADWISANG

i mobi! Lredrehingan egtjgjﬁﬁlcl%ﬂ—y@ég di zation and Detection of Fluorescent
Signals apply hybridization solution containing 50 nM Texas Red-1|abel ed
target single stranded DNA, 5X SSPE (NaC, NaH, PO' and EDTA) and O So SDS

( Sodi um Dodetyike Sul baug):naﬁlbotgﬁasass lai des;seabﬂygagubnrﬁbbhabzedat

ol | gonucl eot fdenral, 30-Color 3choursy ash, pah RXS9RE 230 0,10 80S: @

apply 50 ~1 o bove "was
antigen (5°' ATGAATTCATGGAGAGCACAACATCAGGATTCCTA—3', SEQ

20 ID NO.: 8, and located from position 157 to 183 as

referred to the wild type human hepatitis B viral
genome), wherein the underlined nucleotides represent

an additional site for restriction enzyme ECoORI;

2. The 3' oligonucleotide is an anti-sense oligonucleotide
25 that matches the stop site of the human hepatitis B
s u r f a ¢ e a n t 1 g e n

(5! —GAGAATTQTCAAATGTATACCCAAAGACAAAAGAA—3 ', SEQ ID NO.:
9, located from position 811 to 837 as referred to the
wild type human hepatitis B viral genome), wherein the
30 underlined nucleotides represent an additional site for

restriction enzyme EcoRI;

Polymerase chain reaction using viral DNA as template is then
carried out on a DNA Thermal Cycler (Perkin-Elmer, Cetus) for
' 35 35 cycles using Pfu polymerase (Stratagene, U.S.A.). Cycling
conditions consist of 1.5 minutes at denaturing temperature

(84 °C}, 2 minutes at annealing temperature (53 °C}) and 2

minutes at extension temperature (72 °C).



21 JAN 2004 -16 supports, cover with cover slips and detect fluor@stese oo
signal s under fluorescent m croscope. Detection of fluorescence signals
under m croscope indicates 5 a specific hybridization between the

i rmobi |i zed ol i gonucl eotide: 5'-(6FAM TACGGACAGAAACTGITTTTTTITTTTT (C- 7
amine)-3', SEQIDNO: S, with the G#8-A nutation (leading to Gycine to
Arginine nutation at. amne_acid 145 of human hepatitis B virus surface

ant i gen) 2md HES aiget PPafTBRRCRD iy hGPehatiane YRR s tace

Conver selanht ispac) fieitybri divzadi otypecus:s eacddisd velas betugennkheto

i mmobi i zed w.ld.type oligonucl.eotide, 5 -(6FAM TA CTGITTITTTTTTTT
(C-7 am Agigineg Q1|SDSH59?C *daha ﬁ%t’iléiﬁé&fl %F%{T“% bt P&EG From wi | d
~type humam hepatiitics Brvior upcDNA3The presend iflrenttmGearse ba¥ed.anla sinple
and specific syste e u¥_;,:11 fiti irus surface antigen

mut ant %lfge%éé/y%en%nk%}g '%%i%rﬁ%) ro?nf%étjﬁm%é ée's. This specific
detection provides useful information for further 20 nonitoring of this

" parti cul g, mitant o The successish apptigationf thisedet eatiarisystem onto
solid glass supports nmakes fast and specific detection of the_said _hunman

hepat i t i ®oBYTRFarenGhank SEarbieR S4B T368sPBE s IR *fdthet PAASEYEtemin

the presemh idwarbiien earcdi$R hegdorexireadetetovatinetypemen hapahttis B

viral _nut ant Se i ncl udi ng_t hose_e rgeg frogﬁsel ect. o?:i g’r.essure el 1éher

vacci A8- b&sed Sy CtREr éﬁef}FS&n&Pﬁg‘? BasBYTe At Hert Vad tFoiTs SHRGaC

nodi f i cathedgeof) ,t heopr esdmiali NV | oas 30 indlikabedonemappiente subsequent |y

and are .be ¢ r cl.aj i ncl:-ud i p t.] agLon.

Gner PuBLieaTESHERTd o, MR i The RO BRI P ERREH rLREEREh e

~ vari ati oaraef LestedanasplFaatat toAndi Ravandhe findnwinsp dOiceild ZBLERRUAR

- gl obul i n.prophykaxise HirRkoRPadk996)s Melal bndie: 489-493. 21 JAN2004
-17 5 Guo. Z., et al. "Direct fluorescence analysis of genetic

pol ynbPphi sms by hybridi zation with ol igonucl eotide arrays on gl ass

supportsi, Nuehe Acisds RegidciRM)eotd@de. 2Baviipg 5436- 54fibcleotides

(5'-TACGGACAGAAACT-3', SEQ ID NO.:1) covers positions

582 to 595. Specifically, it contains the mutation G to
A at position 8 of the said oligonucleotide, leading to

20 change at amino acid 145 (Glycine to Arginine) of the
human hepatitis B wvirus surface antigen;

2. the 3' oligonucleotide having 21 nucleotides
{5'-TTAGGGTTTAAATCTATACCC-3'), SEQ ID NO.: 10, covers
positions—842 to 822. Specifically, it is an anti-sense

25 oligonucleotide that is complementary to the coding

strand of human hepatitis B virus surface antigen.

Cycling conditions of polymerase chain reaction using the
above-mentioned cligonucleotides are as follows: 1.5 minutes
30 at denaturing temperature (S$4 °C), 2 minutes at annealing
temperature (50 °C) and 2 minutes at extension temperature
(72 °C) . Amplified product is visualized after eletrophoresis

on an 2% agarose gel. A total of 35 cycles using Pfu

polymerase (Stratagene, U.S.A.) generate an amplified product

35 of expected size (240 base pairs) for plasmid (lane 2 in
Figure 1) and viral DNA (lane 4 in Figure 1) carrying human

hepatitis B wvirus surface antigen mutant 145 (Glycine to
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Detection of human hepatltls virus surface antigen mutant

15 145 {(Glycine to Arginine} on solid glass supports (Gene Chip)

An increasing number of human hepatitis B virus mutants are
beiﬁg identified. Whereas -some of them derive from random
variations during viral replication cycles, many others
20 emerge from selection pressure such as immunoprophylaxis with
vaccines and therapeutic treatment with antiviral drugs.
These “escape' mutants are of concern as they are generally
replicative and some can be infectious leading to acute liver
diseases. Identification of such human hepatitis B wvirus
25 mutants from serum samples is therefore cof great importance.
One of the most powerful approaches would be a differentizl
amplification by mutation-specific cligonucleotide probes,
as described in the present invention. With appropriate
selection of oligonucleotide and amplification ‘conditions,
30 our novel detection system in the present invention allows
the discrimination between a target human hepatitis B wvirus
and the said mutant 145 (Glycine to Arginine) by only a
single base. However, the manual and laboricus gel-based
analysis of amplified products could comprise its use in
35 routine detection of the increasing numbers of human
hepatitis B wvirus mutants, in particulér those carrying

mutations on the antigenic ~a' epitope of the wviral surface




Qon, C J., et al. "Nbl ecul ar epi dem ol ogy of hepatitis B 15 virus vgg;wezﬁm
variants |n Si ngapore", ‘Vaccine (1995)) vol. 13, pp. 699-702. Sai

et. al. "Genetic anal yS|s of anplified DNA with inmobilized
sequence-specific oligoriucleotide probes.”™ Proc. 20 Natl. Acad. USA

(1989), vol. 86, pp. 6230-6234. Yershpy-G, Barsky V. et. al. "DNA analysis
and di agnostics on oligonucleotide mcroschips.” Proc. Natl. Acad Sci USA
(1996), vplcicgdh. pp. 4913-4918. - 19 Wiat is claimed is: 21 J A N 2004

1. An oligonucleotide which (1) is immbilised, (2) conprises the sequence
TACGGACGGAAACT (SEQ ID NO.: 3), (3) is linked o a fluorescent dye at its 5
term nus,a grduidlings altakest 1o eppriceehy canthésgrooplat wasld'be éhd nus. 2.

An ol i gon cI ot| de Whl ch I sequence
- TACGGA Tﬁ%'}riié%é % ?Qt(égi?‘gg{?ﬁ Sntu%)lh%l fl uorescent
dye at § tdet®cttisymi mﬁs dafifefant | sutaikena.o £Ysil nafy %ﬂ] mEERvupiat its
3 term d déTQﬁ' 8¥Q@QH@EeBE'§ﬁmeﬁl§L§bH‘élQ%o%ch@%EQH&sth%ene

fI uor escen ye i s | uor escel n- 6car boxam do) hexanoat e ) I&e
ol i gonucICé@m de &n C*Fléﬁ? mceser 2f WhEIRd nPEREtAIRary M g dE a ¢ 7
am ne. 5.,nkheR] i gonyeheat i dQ_ql%fssd ai Bhép@ftg Wheti n themhlgomaad eoti de

i's |mmb|I|zed on a sojid %éap ort. 6. The |gonuc%eot|deo\9,%"t%d abl

wher ei n tHe 98B eﬁfﬁﬁiﬁ% t&%?sfé-’y 7Sp‘:7'ﬁ11 T gONbEr 88T F dEWAch rl% |s

i mobiild sehir AinplPrdeeaie seqeendenTACGGACAGAAACT (SEQ I D NO. : (3)
is linked to a fluorescent dye at its 5 termnus and (4) is |inked to a

prinmary amne group at its' 3' termnus. 8. An oligonucleotide which (1) is
i mobi | i #eda (2xectnprbid ésat hen sef U AOVRICERRGAARTT SVEFETTERT ERE (SEQ I D

NO.: 5), {Rsdnt |inbedriond fldirraseeiondyenabel tifedn addéalAb204b - 20
“oligonucleotides (listed in Claim 5): 5'-TACGGACGGAARACT-3'
15 (SEQ ID NO.:3), and 5'-TACGGACAGARAACT-3' (SEQ ID NO. :1), both
located from position 582 to 595 as referred to the wild type
human hepatitis B virus genome. These include a fluorescent
dye, 6-(fluorescein-6-carboxamido) hexanoate, at its 5°
terminus for microscbpic detection and a primary amine group
20 at its 3' terminus allowing its immobilization on solid glass
supports. The resulting oligonucleotides that are immobilized
on solid glass supports has the following structure:
5! - (6FAM) TACGGACGGARACTGITTTITTITTIITT (C-7 amine)-3', SEQ ID
NO.: 4, and 5' - (6FAM) TACGGACAGAAACTGITITTTTTTTTTT (Cc-7

295 amine)-3', SEQ ID NO.: 5, and the second oligonucleotide
containe the mutation G to A (position 8 of the
oligonucleotide, in bold) leading to change at amino acid 145
(Glycine to Arginine) of human hepatitis B virus surface
antigen. There is also an inclusion of a poly-T (underlined)

30 as a synthetic linker aiming at optimizing the subsequent
hybridization reaction with target hﬁman viral DNA seguences

from serum samples.

Activation of Glass Slides

35 The sgaid modified oligonucleotides are then immobilized on
solid glass supports that are activated as follows:

] immexrse glass slides in 1%




termnus, and (4) is linked to a primary amne group at its 3 teﬁm';&]ﬁ]s ?
The ol i gonucl eotide of claim7 or 8, wherein the fl uorescent dye2 I''sv 200
6- (fl uorescei n- 6¢car boxam ndo) hexanoate. 10. The oligonucl eotide of claim?7
or 8 wherein the primary anmne group is a C7 amne. 11. The

ol i gonucl eotide of claim7 or 8, wherepn the oligonucleotide is immobilized
on a solid support. 12. The oligonucl eotide of claim1ll, wherein the solid

support is gl 8s$;mitsy |d,g00us 8atd gdes whi ch gornresppnds st aci dswhich
encodes surface anti ger?,by%GGATCAAé%%CAACCAGTA iési%l*lrtﬁked at it's gr50up.
whi ch (1) has a&%@&ﬁ*&r‘f@é’-e@ £Pork iwMWFeH nucl ei ¢ human hepatitis B virus

wheren t@e sequancgliass SEQdeld NG 'adBtod (2) 5 termnus to a biotin 14.
An ol i gonucl eqti de_whi ch _(, has the sequence ATCGTCCTGGGCTTTCGCAA (SEQ I D

NO.: 7), ®and E3Y PLaFenig iBts 90 t & APRué 5t B1BYEPGor escent dye. 15. The
ol i gongckeot i dacabatkai mdidsarherel tdébe flhivorescent dyesi-phiHylbHe 11H,

sul fophemyl | 2031807 i3ePaRabeh vh EY AP ao o i i, deickh i

conprises a fRrbkbuwkiigonucl eoti de and a second ol i gonucl eoti de, wherein:

21 JAN 29“&%%2(}%%%5@%1&3%@ “ﬁltié])g?l{gg{fq%,i) dgd L-dras, t.he sequence

AGGATCAACAA (SEQ I'D NO. s lin ed @t its 5 termnus
to a bioPin gFbape dhasEbpliAessdsovgcaumysiardasatiode (1) has the sequence
ATCGTLETGEGCTTTCCCAA (SEQ ID NO. 7) , and (2) is linked at its 5 termnus
to a 1H, SH, 11H, 15H Xant hegogz, 3, i ij:5,6,71"]"]diquinolizin- 18-ium

9-[ 4(or ByRAPiLPRRAYPE- 95306190R8cigotdder oct ahydro fluorescent dye. 17. A

met hod f@r iaﬁgéig,ﬂggngctﬂggg-dggpati tis B virus surface antigen nutant 145
in a sanple i ch compri ses: ?A) obtaining a viral _nucleic acid fromthe

. sanpl e; (B) ahplif9thgorHElePEarenubreieSacifd | AUalpeFyABFasEithai A
reaction using twofpibPeEsenwher®Bid) (1) -QBeuBkbRBEi hScachtbékamido)

ol i gonEl’JcI eotide y\ln}ilch ﬁ({i %jt ha§ %’gﬁ Feqigenpeu@GG»ATC,AiACAA CCAGT,iAméSEQ | D.
NO. 6)° an (ii) isFAARRE Gt THLE FTerhihus (EHEBG FROPoBpI"ahY
amine group at its 3! terminus:
5'- (6FAM) TACGGACGGAAACTGTTTTTTTTTTTT (C-7
amine)-3', SEQ ID NO.: 4; and
2. oligonucleotide having- - 27 nucleotides with a
20 fluorescent dye, 6- (fluorescein-6-carboxamido)
hexanocate (6FAM), at its 5' terminus and a primary
amine group at its 3 terminus:
5'-{6FAM) TACGGACAGAAACTGTTTTTTTTTTTT (C-7

amine)-3', SEQ ID NO.: 5.
25 .
are dissolved in 100 mM Na,CO; {(pH 9.0) to a final
concentration of 20 nM;
* apply 2 1 of the above solution containing
oligonucleotides to the activated glass slides;
30 e incubate glass slides with immobilized oligonucleotides
at 37 °C for 2 hours in a humid chamber;
. wash glass slides in 1% NH,OH and water, allow air dry

at ambient temperature.

35 Amplification of Target Viral DNA

Specific oligonucleotides that can be used to amplify target

human hepatitis B virus surface antigen DNA from serum




(2) the other priner is a second oligonucleotide which (i) has thf 155%ﬁ2§[ﬁ
ATCGTCCTGGGCTTTCGCAA (SEQ ID NO. 7), and (ii) is linked at its 5'4t'erm

to a fluorescent dye; (C) obtaining, fromthe anplified nucleic acid,

singl e stranded nucleic acid which conprises the fluorescent dye; and (D)
contacting the single stranded nucl eilg-aci d which conprises the fluorescent
dye to an immobilised third oligonucl eotide, which oligonucleotide

conpri seampleequanc elashiceted,i picnr esponusi 1t diyepparitaadn cof va thurkdre

hepatitis.B virus surfac .0 cleic i.d, I i onjyises a
21JAN Zﬁgig-onff er(rju%%la%ef o%ng@et}slglﬁlt%% the as%ﬁﬁg a%?%ggt p%qc#séﬁtosﬁ % of the
human hegpatibnedBappres Spefatecahty gerhedd o)l igonifhRed1€9s £9MSiGtescent
dye at its 9. '-Egiﬂa%% and-(idddeis linked to a primary amne group at its
- 3" termnus, under cor_ldglti ons permtting hybridisation hetween the single
st ran8e® nuclféitE tac Pd I@RFEF 1 €SS e BAVABSTF | Hfor é‘élééﬁf’tdlg@san‘ﬂl’f}ﬁeat hi rd

ol i gonucl eot idey - Wher ei n Jwdnipdi sat kan bet ween t hessi ngl ecstumahded nucl eic

-acid which conprises .th d._theJd i Ljsed thifr
ol i gonucl eot i'de 'i%q“ﬁégﬁ%%@%%msmg l\fg‘h'ur?an at]?gﬁpati tis B

virus surf acecasttiegent nothaptbsitionl 88 TheomsvBocdsof refer med 7Fowtdieei n t he

third oligonucleotide i .sequet Té%ﬁ%(%(% I.D NO. :
1). 19. The r"f%’ltl%oéy%fe g]l%g}la%] %%?’a\%ggrl%i% ?Egﬁ%h rd ol'i gi nug}ergt%_i%_gecomri ses
t he 3equencecTAGCGADAGIAACTCRPT BRAOWS The SEepepaiern 8F. a@lifie€cret hod of
claim 17, whegai i e ddiUonesGants eyspiki £ i snalgnrmt% th s 1l 1 d

ol i gonucl eotide is  6-(fluorescel n-6carboxai ndo) eﬁanoat e. 21, The met hod
of am n® gr o8ESRT! | §OREETEELPEELISS. ﬂTﬁ‘fé”?%t RBd T 1G95dETc | 8Ot d@ support .
claim 17, wheneidrddierpii dgey héxksi Réd nked iws t be thermimssa Gnd am ne.

claim17, wherein the third is_j i.i.zed. on | ) -hod of
claim 22, WhEPEPH SR g g”su%%%:?gfi%n& %E%.ang gglhﬁﬂéﬁz E%;’I%@ 24. The
met hod of cl & m 17,vivbmersei n tmutrhiadeol i gonuthastide (1957 s Temslsi | i zed,

2 i h GI [T TS T. < 5), (3
(2) COWFISG§823(%WEWW ﬁé(b FHT AT, (SEQ LisNQg 5), (3)

is linked to 6- car boxai ndo) hexanoate af it's 5 term nus,
and (4) is |ilpregeaco Bram7pafithdoRt §1% 8O féPnidfusteferred to the

wild type human hepatitis B virus genome;

. polymerase chain reaction is carried out using viral
20 DNA (either wild type or mutant 145 with Glycine to
Arginine mutation of human hepatitis B virus surface
antigen) from serum samples as template, and generates

an amplified product of 150 base pairs;

. separate double stranded amplification product by

25 immobilizing the biotinylated c¢oding strand onto
streptavidin magnetic particles;

* solution containing single-stranded DNA with Texas Red
fluorescent label is collected for  subseguent
hybridization with immobilized oligonucleotides.

30 ’

Hybridization and Detection of Fluorescent Signals

. apply hybridization solution containing 50 nM Texas
Red-labeled target single stranded DNA, 5X SSPE {(NaCl,
NaH,PO,, and EDTA) and 0.5% SDS (Sodium Dodecyl Sulfate)
35 to glass slides carrying immobilized oligonucleotides
at 20 °C for 2 hours;
e wash with 2X S8SPE and 0.1% SDS;
] apply 50 ul of the above washing buffer to solid glass




25. The nethod of claim 17, wherein the fluorescent dye which is IQ rikSﬂNt?UUé
the primer in step (B) (2) |s a 1H, 5H, 11H,

15H Xant heno[ 2, 3, 4i ) : ,7-i'j'] diquinolizin- 18-ium 9-[4(or 2) -

sul f ophenyl ]1-2, 3,6, 7, 12 13 16,1 7-oct ahydro dye. 26. The nethod of claim 17,
wherein the sarrpl e is a serum sanple_;27. A nmethod for identifying a

w | dt ype human hepatitis B virus surface antigen in a sanple which
conprises: (A) s@bbditdng gl M@:hel cc@@éﬂ framdde sapl egdeBec
anplifying the_viral nucl ei ¢, acid ynmerase chain reaction using two
primers, wher ef NUQESSTHE DI IREIRTS %qufsfti‘-@ﬁe@(?ﬁ?&tl FHTTREMRTHh (i) has

the sequence AGGATCAACAACAACCAGTA (SEQ I D NO.: and (ii) is ;linked at

ts 5 t t d t t.h d
ol gonucl S Uhicth 'CL-HEC-TRE SSdie %@%&%&&%%EP%@@'@%& %80 1 D

NO : 7k, aand €@2¢cifi¢i nkegbatditationt erbetwsen o athéuor éscebt: 1dyed (C)

obtainin i f ed + i G acid
whi ch co%prl C%]‘Eeeo r%ore%cen&%ﬁﬁgé%&wﬂﬂ%W(gg
contact i ﬁglﬂtﬂﬁe) ﬁ 'nglSESEPaNBed Aucketrb BEEdCWhPch werprisas (Lkedfingor escent
dye to ap @miﬂé%tﬂ%ﬂmﬁié gt 291 i e, i S ol d gﬁ@ycbﬁomﬂﬁn

conpri ses a sequence whic % corresponds to_a portion of tgﬁ pe human
hepat i ti feBakids€ Surfave SHFFgER ARELSFR) agRd, t}(l?)t?§9FFnk'éHa%o

f1 uor gscedtrréiiat it 5 ézﬁﬂé&l’ﬂ nuﬁutdﬁmbr( 3) |@oﬂvéﬂ@éwpba gpé&&lf)icagl ne
group at under_.condi ns_permtt ri.di sati et ween
the si ngpé&’gtl%éﬁagﬁo u%‘f%”llrcs G R %YO%%‘E?ES% tr{ rlé'ff@ nt'* gge and
the thirdyplel gohigdmotieam;idsher 8 n(6HHN] m@mmsmm T

stranded (pugl el; 40] & whi shocampriges bhe dqianescent-qdye o dlhﬁNkh' rd
=¢0I|gonucleot|de Tdentifies fhe sanpl e as one contalnlﬁ type human
hepat i t i 3mBYifAgs Suprardldntygenhupen 3FﬁEaﬁé’{-h§dBon§P§| m 27 wherei n the
thirdyelignucl eotide conprises the sequence TACGGACGGAAACT (SEQ ID NO.: 3).
29. The nethod of claim 27, .wher.ei %éhe third ol | I’lilC| eotj de comprises the
Sequencel FRORHIEIMAETETFH T TP {SEQPPD NOE 1851 34 EPREEROA of

~ clai m 27sywhereito tdetédtiohenaanthedy intiisClB | githakedirtfaddeahbigdn

ol i gonucl e t| 6 £S i a ) %{ noat e_nethod
of clainm g wher‘% n(cglf?le&g{ &? ﬂr%%l{gg kggl;\)avhigg ]e%sto:l[gﬁg third
ol i gonuc$petzndem sieaectioanpﬂr@\fldez ﬁS@fAlleii@ztmatlon for further

20 monitoring of this particular mutant. The successful

application of this detection system onto solid glass
supports makes fast and specific detection of the said human
hepatitis B wviral mutant at large scale possible. The
detection system in the present invention can also be
25 extended to other human hepatitis B viral mutants, including
those emerged from selection pressure (either vaccine-based

or therapeutic drug-based).

Further variations and modificafions of the present invention
30 will become apparent subsequently and are to be covered by

the claims included in the present invention.
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<900> 9 ntacggacgg aaactgtttt ttttttttn <210> 5 <211> 29 <212> DNA <213>
Artificial Sequence <220> <221> m sc_feature <222> (1) <223> 6FAylkgﬂq?zmy
<223> Description of Artificial Sequeh&e:oligonucleotide probe 19 29
JAN 2004 <220> <221> misc_feature <222> (29) <223> c-7 am ne <900> 5
nt acggaca§Pédactgtitrinedt i6ttn 29 <210> 6 <211> 21 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial
Sequence: ol i gonucl eoti de <220>, -- <223> n=hiotin

1. An oligonuclecotide which (1) dis immobilised,

(2) comprises the sequence TACGGACGGAARACT (SEQ
ID NO.: 3), (3) 1s linked o a fluorescent dye
at its 5’ terminus, and (4) is linked to a

primary amine group at its 3’ terminus.

2. An oligonucleotide which (1) is immobilised,
{2) comprises the seguence
TACGGACGGAARACTGTTTITTTTTTTTT (SEQ ID NO. 4), (3)
is linked to a fluorescent dye at its 57
terminus, and (4) 1is linked to a primary amine

group at its 3’ terminus.

3. The oligonucleotide of claim 1 or 2, wherein
the fluorescent dye is 6-(fluorescein-6-

carboxamido) hexanoate.

4, The oligonucleotide of claim 1 or 2, wherein

the primary amine group is a C-7 amine.

5. The oligonuclectide of ¢laim 1 or 2, wherein
the cligonucleotide is immobilized on a solid

support.

6. The oligonucleotide of c¢laim 5, wherein the

solid support is glass.

7. An oligonucleotide which (1) is immobilised,
(2) comprises the sequence TACGGACAGAAACT (SEQ
ID NO.: 1), (3) 1s 1linked to a fluorescent dye
at 1its 5’ terminus and (4) is linked to a

primary amine group at its’ 3’ terminus.

8. An oligonucleotide which (1) is immobilised,
(2) comprises the seguence
TACGGACAGAAACTGTTTTTTTTTTTT (SEQ ID NO.: 5),

{3) is 1linked to a fluorescent dye at its 5’



<400> 6 naggat caac aacaaccagt a 21 <210> 7 <211> 21 <212> DNA <213>

Artificial

Sequence <220> <223> Description of Artificial

2T JAN 2004

Sequence: ol i gonucl eoti de <220> <223> RAftexas red fluorescent dye <900> 7

nat cgtcctg ggcttt€gemi gudl <> 8
Sequence <220> <223> Description o

Artificia e. sense

) <%Jsl?]f§§ké$1%§q%§gg[§; Artificial

ol i gonucl eotide FTOYR JANIZE0A <IBOPag gaat t cat ggagagcaca acat caggat

tccta c210> 9 <211> 35 <212> DNA <213> Artificial

Sequence <220> <223>

Description of Artificial Sequence:. anti-sense oligonucleotide <900> 9
gagaattctc aaat gtHtac Tdayachachagsa of claim 7 or 8, wherein

the fluorescent dye is 6-(fluorescein-6-

carboxamindo) hexanoate.

10. The oligonucleotide of claim 7 or 8, wherein

the primary amine group is a C-7 amine.

11. The oligonucleotide of c¢claim 7or 8, wherein the

oligonucleotide is immobilized on a solid

support.

12. The oligonucleotide of claim 11, wherein the
solid support is glass.

13. An oligonucleotide which (1) has a sequence

which corresponds to a portion of a nucleic

acid which encodes human hepatitis B virus

surface antigen, wheren the sedquence

AGGATCAACAACAACCAGTA (SEQ ID NO.: 6), and

is

{2}

is linked at it’s b5¢ terminus to a biotin

group.

14. &An oligonucleotide which (1) has the sequence

ATCGTCCTGGGCTTTCGCAA (SEQ ID NO.: 7), and

{2}

is linked at 1its 5’ terminus to a fluorescent

dye.

15, The oligonucleotide of c¢laim 14, wherein the
fluorescent dve is 1H, 5H, 11H, 15H~
Xantheno([2,3,4-i3:5,6,7-I'3"] diquinolizin- 18-
ium, 9-[4(ox 2) - sulfophenyl]-
2,3,6,7,12,13,16,17~0octahydro dye.

l6. A composition which comprises a first

oligonucleotide and a second oligonucleotide,

wherein:



<210> 10 <211> 21 <212> DNA <213> Artificial Sequence <220> ] y
<223>~Description of Artificial Sequence:antisense oligonucleoti d% <9‘M> 9%’
ttagggttta aatctatacc ¢ 35 35 21 9-. A& A . AAI.A UAA(y.Ah? A
\LAVTL AR | AR L AV, AR A KPLAFYTL AR EQ'ﬁ%&%@?o%eAs(ﬁpthQ ARY, A

As. . ACA VYZop%aW

+ 48Htce~ yt oi d_ZTU] €] €a] catfédfédCed| el @3 €Bh cal éaRcaltcateal] ca] cal] ¢

2]gcr:rg]£a]qc3] ng&;?]( )C% )C) iliﬁl g]ooda]lfﬁg]Zlgé%]S%?L%?] g\ \?\U]E] cafcxm]lcg]scai] cajcalc,a

] c&a] ca] ca] ca] ca] calcd] tal ta) eaprav] eéalcal caj cal ca] ca] caj] ca] ca] ca] ca] ca] caU
] ca] cal 55' 78889; ; {S?_ 7'%9 OT cond oli onucle
BBBB( EEFFFFFGvI yI KM\/[ vgl g ]}% %ca ca? a] ca] ca ca]lca ca caﬁ cal ca]ca]c

~a] ca] ca] ca] ca] ca] ca‘]ecﬁ-]%‘acf%a] F@é[]G@é]CcTaT]“c%(]%l]\ca](éE@ MVIINNNISGE OPPPPq U}

UUUW@NWY4ZAZZ[ \\\\ VI ] 3 xani w gb] X'sﬂrﬂﬂdcpaa& calt%al £l egaﬂeahgaltcal ca] c"a]

ca] c”Ma] ca] ca] ca] ca] ca] ca] ca] ca] ca\/] ca] ca] caV] ca] cavgca] ca] ca] ccéca] ca

117 C\Y aaaaaRo_bdbBb2c¥enyi PRi i i L4t 11AR1 % s ehe A ¥y §b EXUP]]19-¢a]Ta] ca] ca] ¢
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one primer is a first oligonucleotide
which (i) has the Sequence
AGGATCAACAACAACCAGTA (SEQ ID. NO. 6),
an (ii) is linked at its 5’ terminus to
a biotin group; and
{(Z2) the other primer is a second
oligonucleotide which {i) has the
sequence ATCGTCCTGGGCTTITCGCAA (SEQ 1ID
NOG. 7), and (ii) is linked at its 57
terminus to a fluorescent dye;

{C) obtaining, from the amplified nucleic
acid, single stranded nucleic acid which
comprises the fluorescent dye; and

(D} contacting the single stranded nucleic
acld which comprises the fluorescent dye
to an immobilised third oligonucleotide,
which oligonucleotide comprises a sequence
which (i) corresponds to a portion of a
human hepatitis B wvirus surface antigen

nucleic acid, which portion comprises a
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single stranded nucleic acid which

comprises the fluorescent dye and the
third oligonuclectide,
wherein hybridisation between the single
stranded =nucleic acid which comprises the
fluorescent dye and the immobilised third
oligonucleotide identifies the sample as one
containing a human hepatitis B wvirus surface

antigen mutant 145.

18. The method of «c¢laim 17, wherein the third
oligonucleotide comprises the seqguence

TACGGACAGAAACT {SEQ ID NO.: 1).

19, The method of «c¢laim 17, wherein the third
oliginucleotide comprises the sequence

TACGGACAGAAACTGTTTTTTTITTTTT (SEQ ID NO.: 5).

20. The method of claim 17, wherein the fluorescent
dye which is linked to the third
oligonucleotide is 6- (fluorescein-~6-

carboxaimdo) hexanoate.

21. The method of c¢laim 17, wherein the primary
amine group which is linked to the third

oligonucleotide is a C-7 amine.

22. The method of claim 17, wherein the third
oligonucleotide is immobilized on a solid

support.

23. The method of «claim 22, wherein the solid

support is glass.
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(2) is a 1H, 54, 11H, 15H-Xantheno{2,3,4-
ij:5,6,7-i"3"] diguinolizin- 18-ium, 9-[4(or 2)
- sulfophenyl]-2,3,6,7,12,13,16,17-octahydro
dyve.

26. The method of claim 17, wherein the sample is a

serum sample.

27. A method for identifying a wildtype human
hepatitis B virus surface antigen in a sample

which comprises:

(A) obtaining a wviral nucleic acid from the

| sample;
(B) amplifying the wviral nucleic acid in a
polymerase chain reaction using two

Primers, wherein

{1} one primer is a first
cligonucleotide which (i) has the
sequence AGGATCAACAACALACCAGTA {SEQ iD
NC.: ©}, and (ii) 1s ;linked at its 57
terminus to a biotin group; and

(2) the other primer is a second
oligonucleotide which (1) has the
seguence ATCGTCCTGGGCTTTCGCAA (SEQ ID
NO.: 7}, and (2 is 1linked at its 57
terminus to a fluorescent dye;

{C} obtaining, from the amplified nucleic
acid, single stranded nucleic acid which

comprises the fluorescent dye; and
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wildtype human hepatitis B virus surface
antigen nucleic acid, (2) is linked to a
fluorescent dye at i1its 5’ terminus; and

(3) linked to a

3l

is
its

permitting
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28. The method of c¢laim

olignucleotide

TACGGACGGAAACT

29. The method of claim

olignucleotide

TACGGACGGAAACTGTTTTTTTTTTTT

30. The method of claim 27,
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hexancate at its 5’ terminus, and (4) is linked

O

to a C-7 amine at its 3’ terminus.

35. The method of claim 27, wherein the fluorescent
dye which is linked to the primer in step (B)
(2) is a 1H, 5H, 11H, 15H-Xantheno[2, 3, 4-
1j:5,6,7-1"3’] diquinolizin- 18-ium, 9-[4(or 2)
- sulfophenyl]-2,3,6,7,12,13,16,17-octahydro
dye.

36. The method of claim 27, wherein the sample is a

serum sample.
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<140> NOT YET KNOWN
<141> 2000-07-28

<150> 09/362,394
<151> 1999-07-28

<160> 10
<170> PatentIn Ver. 2.1

<210> 1

<211> 14

<212> DHA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence:oligonucieotide

amplifier probe

<400> 1

tacggacaga aact 14

<210> 2

<211> 21

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence:oligonucleotide

amplifier probe
<4G0> 2

ttagggttta aatctatacc cC 21

<210> 3
<211> 14
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<400> 3

tacggacgga aact 14

<210> 4

<211> 28

<212> DNA

<213> Artificial Seguence

<220>

<221> misc_feature
<222> (1)

<223> 6FAM

<220>
<223> Description of Artificial Sequence:oligonucleotide

probe

<220>

«221> misc_feature

<222> (29}

<223> c-7 amine primary group

<400> 4
ntacggacgg aaactgtttt tttttttin 29

<210> 5

<211> 28

<212> DNA

<213> Artificial Seguence

<220>

<221> misc_feature
<222> (1}

<223> 6FBM

<220>
<223> Description of nrtificial Sequence:oligonucleotide

probe
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<210> 6

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:oligonucleotide

<220>
<223> n=biotin

<400> 6

naggatcaac aacaaccagt a 21

<210> 7

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence;oligonucleotide

<220> 7
<223> n=texas red fluorescent dye

<400> 7

natcgtcctg ggetttegea a 21

<210> 8

<211> 35

<212> DRNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence:sense

oligonucleotide
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¢223> Description of Artificial Sequence:anti-sense

oligonucleotide -

<400> 8

gagaattctc aaatgtatac ccaaagacaa aagaa 35

<210> 10

<211> 21

<212> DNA

<213> Artificial Sedquence

<220>
«223> bDescription of Artificial Seguence:antisense

oligonucleotide

<400> 10

ttagggttta aatctatacc ¢ 21



