4 August 2006 VIRAL VARI ANTS W TH ALTERED SUSCEPTI BI LI TY TO NUCLECSI DE
ANALOGS AND USES THEREOF BACKGROUND OF THE I NVENTION 5 FIELD OF THE

| NVENTI ON The present invention relates generally to viral variants

exhi biting reduced sensitivity to particular agents and/or reduced
Interactivity with i nmunol ogi cal reagents. Mre particularly4}hEﬁspﬂg%pnt

i nvention is directed to hepatitis B virus (HBV) variants exhibithn

conpl et ¥TRAL [VARTANIS WHIH:ABTERED SUSCEP BIBILITY PO MRIECSINEANAIRES 8ND USES
“interactivity with antibodies to virgfg ace conponents including
“reduced sensitivity to these antibodies. he present invention further
contenpl ates assays for detecting such viral variants, which assays are
useful in nmonitoring anti-viral therapeutic reginmens and in devel opi ng new
or nodified vaccines directed against viral agents and in particul ar HBV
variants. The_present 15 invention also contenplates the use of the viral
variants to sBACKGROUNNOF ZHEINVENTION biting infection, replication
and/ or release of the virus. DESCRI PTION OF THE PRI OR ART 20 Bi bl i ographic
details of the publications referred to by author in this specification are
col l ected at N i ption. The reference to any prior art in
this speci icgﬁ?gﬁaggqﬁ%t, §ﬁ§é§Lou|d not be taken as, an acknow edgnent
or any form of suggestion that that prior art forns part of the common 25

general know e in,any country. S ificg tations.i.n an am.no agi d
sequence are ‘ng%Plé’geé‘ﬁ [“?éémi‘fﬁ‘r @F#gﬂgf;@a{on%ﬁgmm? bibing, reduced; sersiRYibyfon 4
am no acid I’eﬁd'rﬁlé;[ﬂ b tg Nk : resi [ a '
“the nmutant am no aagi g.géﬂtrfeﬁgfgﬁrfee@iibaegi %ﬁé’i‘&kggy ﬁn% e lgﬁﬁ'{ﬂ nggqeéﬁ gl\r“i(‘)ef
si ngl e | et t erpathculariye the prespntdunestionTis direntédto hegtitis Bodus (MB Vi) variadkspexchibiting B

virus DNA.pol ynergse are.  nunhered with the residue, nethioni,ne in the potif
Tyt Vet Al TG G it et o it Botide. aisiogs IS GoiAgs dISTASHVIBLR Py o1

et al., Hepatgligedies® vifad surtib cotfpBients hBIGARE rERcA’ bdlsitivity to these antibodies.

The present invention further contemplates assays for detecting such viral variants, which

assays are useful in monitoring anti-viral therapeutic regimens and in developing new or
modified vaccines directed against viral agents and in particular HBV variants, The present
15 invention also contemplates the usé of the viral variants to screen for agents capable of

inhibiting inféction, replication and/or release of the virus.
DESCRIPTION OF THE PRIOR ART

20 - -Bibliographic details of the publications referred to by author in this specification are
collected at the end of the description.

The reference to any prior art in this specification is not, and should not be taken as, an
acknowledgment or any form of suggestion that that prior art forms part of the common
25 general knowledge in any country.

Specific mutations in an amino acid sequence are represented herein as ‘XaanXaa,’ where
Xaa is the original amino gcid residue before mutation, n is the residue number and Xaa,
is the mutant amino acid. The abbreviation ‘Xas’ may be the three letter or single letter
30 (i.e. ‘X’) code. The amino acid residues for Hepatitis B virus DNA polymerase are
numbered with the tesidue methionine in the motif Tyr Met Asp Asp (YMDD) being



residues for hepatitis B virus surface antigen are nunber according to
Norder et al. (J. Gen. ViroL 74: 341-1348, 1993). 5 The term nucl eosi de
anal ogs has been used in reference to both nucl eotide and nucl eosi de

anal ogs. Hepatitis B virus (HBV) can cause debilitating di sease conditions
and can lead to acute |liver failure. HBV is a DNA virus whicﬁﬁﬁﬁggﬂéﬁages
via an RNA internediate and utilizes 10 reverse transcription ifmits
replication strategy (Sunmers and Mason, “@el | 29: 403- 415, 1982). The HBV
genone is of a conplex nature having a partially doubl e-stranded DNA
structure with overl appi ng open readi ng franes encodi ng surface, core,

pol ynerase aRf¥ maER®S204 (Sugestnex., nHepitslogh I3neTSHBISTye20Dip. The amino acid
represented in Figure 1. The polynmerase  consists of four, functional

regi ons, t heestdzesiforahepatitis & wiray Byrfacepentizen areuumber pecarding; tor Newler ef @l ()
and ri bonucl easeg, B|[>|AS . | yrnerase gene of HBV overl aps the

envel ope geH&™ éa f"oﬁ%l'ﬂ#%}ﬁg%at alytic domain of the polynerase can
affect the ami no acid sequence of the envel ope protein and vice versa. In
particul ar, the genetic sequence for the neutrali zatiogI do i.H of . HBV, kngwn
20, as t e Tht taiet muci¢aside analggs das beers wraf dn FiEmRnee tonkot B@A{}%H 8 2pgd ayplggside
bet ween am no acids 99 and 169, actually overlaps the mgjor catalytic

regi ons of FRAOLS 1 a pol ymerase protein and in particular donains A and B.
The presence of an HBV DNA pol ynerase has led to the proposition that

nucl eosi de 25 anal ogs coul d act as effective_anti-viral agﬁat S. Excflg‘;ol e‘§
of nucl eosi Hiepatitid BoerasugHBW) kgn casergbilisasingydisease senditions gnd capdesq © geule

form (FAM [.Vere Hod Ant i-vij,hal. ' R ' i1
al . Antivi BXET @R SHRY S aA g Gk %31@%5% & E%péz’?teg%g‘g%ﬁmy&’ ®
Hepat ol qgy 2everseliPthscrhf@sh itk Repticaidn strakegyV(Sithmbeispaid Masofl, Call 292 H3-415,
1996] Lam vadine[(-)-p-2'-deoxy-3'-thiacytidine,, (3TC qr LI A\%| [ evgr @{Nfet
al ., 30 Antil982)TbbERYV granme iof psomplex3piurg haying mpartisdy dou e'e‘ﬁféfl ?ji

al., New England J .Med 333. 1657- 0shde aphixeh
have al readgtrb?tBEfr é’ae’ﬁ@pﬁn&\%ﬁsﬁ% ?%68%31 %? ?e%? caié W%cﬁéééﬂ%b?ﬁgg{ e?%%

pyri ani di negefall The copiekatiré of the-HBY geffomeisiepregeried iniBignre1.-The polymerase
t hi acydi di n€; FTC), the 5-fluoro derivative of 3TC,__and C evudi ne .

(1- (2-f | uor ceoBsiste ohfdur functional regions, the terminal protein {TP), spacer, reverse transcriptase

15 (rt) and ribonuclease (RNAse). -

The polymerase gene of HBV overlaps the envelope gene, mutations in the catalytic
domain of the polymerase can affect the amino acid sequence of the envelope protein and
vice versa. In particular, the genetic sequence for the neutralization domain of HBV known
20  as the ‘a’ determinant, which is found within the HBsAg and lopated between amino acids
99 and 169, actually. overlaps the major catalytic regions of the viral polymerase protein

and in particular domains A and B.

The presence of an HBV DNA polymerase has led to the proposition that nucleoside
25 analogs could act as effective anti-viral agents. Examples of nucleoside analogs currently
being tested are penciclovir and its oral form (FAM) [Vere Hodge, Antiviral Chem
Chemother 4: 67-84, 1993; Boyd et al., Antiviral Chem Chemother. 32: 358-363, 1987,
Kruger et al, Hepatology 22: 219A, 1994; Main et al., J. Viral Hepatitis 3: 211-215,
1996] Lamivudine[(-)-B-2'-deoxy-3'-thiacytidine; (3TC or LMV) [Severini et al,
30 Antimicrobial Agents Chemother 39: 1430-1435, 1995; Dienstag et al., New England J
Med 333: 1657-1661, 1995]. New nucleoside analogs which have already progressed to




P- L- arabi no-furanosyl) uracil; L-FMATJ), a thym dine anal og. Like 3TC,
these are pyrimdine derivatives wth an unnatural "L"- configuration.
Several purine derivatives 5 have also progressed to clinical trials; they
i ncl ude Entecavir (BMs-200,475; ETV), a carbocyclic deoxyguanosi ne anal og,
di am nopurine di oxol ane (DAPD), an oral pro-drug for dioxol age,guaone
((+P-D- 2-am nopurine di oxol ane; DXG and-Adefovir dipivoxil, anvoral
prodrug for the acyclic deoxyadenosi ne nonophosphat e nucl eosi de anal og

Adef ovir (9-[ phosphonyl - net hoxyet hyl ] - adeni ne; PMEA). 10 Wil st these

agents are highly .effective in i.nhibiti HBY, SYRENSSHLS 5 he
potenti al f&ugf’%lstpé[s ltuﬂﬁt %Pgn‘gfudﬁg\s/ ?’ﬁ“&’ﬁ@?’ggmy@t%@z %ngldtteg’r?;mgafhﬁ)lr%/:gral
cherot her apgﬁacgh{ai@e?tﬁmt, heONLA1IA6R) AaHy4-YY Bhe! aRy ChamdliRs(1s@aMes omfuinathiydns
are selected in the'rt “domain within the polynerase at rt M04IfV +/- rtlLl

80M The nopEnatadinerfaramsyl) f wacit;h &AM ALY, yarghpmidintaaslognsLike PRCadbesedarice
wi th that proposed by Stuyver, et al., 2001, supta. .Only L has been .
approved f opyrsiling dpAvatives vgH) an HBV-‘WW?ei‘t T Gﬁgéﬂﬁﬁﬁl%dgqé%k{sp"&ne Gerivatives
particul arl otent i nhi hist.or Ll [ dm- VNV, r£s
in the sgr aM'%)‘Ee ngﬁrpor%g%épﬁic% e%ltH ?Xal%a{t?ﬁegﬁ? élhgélt%r@&g?tﬁhot ogijcd%fiver )

t ranspl ant atirbocycGe Beokyguanbsiibe thalgg,Wdisminopiiie dioxptenei QAR anooxsl peo-dpig
seens unlikely to be able to control HBV replication 20 in thﬁt‘sfj ongcﬁ%. terlm
This i s becfustioxelanyawmins((-)-RR2asisepirmestipxelars; JPXBandAfelovdipypxil,

. table duri o . S vl
osul t i o rornP TR 7 e, BBRoiR DB RERRY nichofEREhe fuliBAE Hishe ©
replicati onadefovid (S-[@Hoﬁih@hﬂdymaﬂa?eﬁb!l]%adﬁpﬁie@BMEA(). 25 deoxyguanosi ne

analog with activity agai nst hepadnaviruses and herpesviruses. Preclinical
studi esiPndicate that ETV is a highly potent inhibitor of HBV in enzyme-

and cel | - baggd says._ (J nnai ive AT LRIERY n re is th
1441- 1448, 195! %581‘3&?‘(“8?“%:'“?“lfkﬁ?‘}'t%ec‘?o%ﬂu (Fitile HEt e %@%%%%%, ©
1998; Yanangk@ngi] fatresiiint MutdnedoHBRG0 Riner g dutirglong i 8 jvikd 88gmotheNplias
al so denonstrated efficacy against WHV in 30 chronically-infec

d ..
woodchucks TrCpatienis ot praigngsd B-MYtherepy ckeysresistance a3 argt S%i%'fed n thfj‘ m
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trial 4 Augl
15 polymerase mutations is in accordance with that proposed by Stuyver et al., 2001, supra.

Only LMV has been approved for use against chronic HBV infection. Lamivudine is a
particularly potent inhibitor of HBV reialication and reduces HBV DNA titres in the sera of
chronically infected patients after orthotopic liver transplantation (OLT) by inhibiting viral
DNA synthesis. LMV monotherapy seems unlikely to be able to control HBV replication
20 in the longer term. This is because emergence of LMV-resistant strains of HBV seems
almost inevitable during monotherapy and single therapy is generally inadequate to result

in viral clearance per se.

ETV is also a potent inhibitor of HBV replication. ETV is an orally available cyclopentyl
25 deoxyguanosine analog with activity against hepadnavﬁ*uses and herpesviruses. Preclinical
studies indicate that ETV is a highly potent inhibitor of HBV in enzyme- and cell-based
assays (Innaimo et al., Antimicrobiol Agent Chem 44: 1441-1448, 1997, Siefer et al.,
Antimicrobiol Agent Chem 28: 3200-3208, 1998; Yamanaka et al., Antimicrobiol Agent
Chem 43: 190-193, 1999). ETV has also demonstrated efficacy against WHV in
30 chronically-infected woodchucks (Colpnno et al,, JID 184: 1236-45 2001; Genovesi et al.,
Antimicrobiol Agent Chem 42: 3209-3217, 1998). A four week dose-escalation trial



-4 indicated that ETV was wel . 1-tolerated and resulted in a 2.5 | oglo nean
reduction in virema at the highest dose tested (1 ng/daily). LW

resi stance nutations were reported to confer cross-resistance to ETV in
vitro, although entecavir was still capable of inhibiting viral

replication at higher doses; these data are somewhat surpri si Qg,r ggtsidé)%ri ng
that ETV is not 5 an L-nucl eoside. ETV has been used successf ul L@ 0 treat
patients with the LNWresistant HBV nmutations. No specific ETV resistant
mut at i ons had been descri bed. Nucl eosi de anal og t herapy nmay be adm ni stered
as nonot herapy or conbination therapy wheye two or nore nucl eosi de anal ogs
may be admi ni stered. The nucl eosi de anal ogs may 10 al so be administered in
conbination with -other antiviral agents such as interferon or hepatitis B

[ | obul.j | 5 h ' d i tif I i de- dor. .
anti body- r edheand YRV, P SelitafratGhind dapied th adls Ftie emn iFbefioY ulirergs
al tered t herppeiibhes? d0iORBled (Pehd@aiRY" ENRAreststMNE wita?iHi6mere 2o MR Colfer
THE EVENTI ON The abbreviations defined in Table | are used in the subject

speci fi cat i onossFesixBu to BBNr &viisro, allboughBBREvavixTwa0atill 3Feakle pf)inhibiting viral

(+P-T-deoxy-T-t hj.acyti.dine, ADV, adefovir DAPD di am nopurine .di gxol . DX

0 oxol ane. gBSHIGHHON By ehek dnse e Baf & TSV IR IPTIORE IEFEE S BTG

hepatiti $ BahMIHiIe68! BTV HeSs BeerN@RAshédessBIF W (8% MBRIsGRHh the LMV resistant
HBYV mutations. No specific ETV resistant mutations had been described.

Nucleoside analog therapy may be administered as monotherapy or combination therapy
where two or more nucleoside analogs may be administered, The nucleoside analogs may

10 also be administered in combination with.other antiviral agents such as interferon or
hepatitis B immunoglobulin (HBIG).

There is 2 need to identify nucleoside- and/or antibody-resistant variants of HBV. The

rapid identification can lead to altered therapeutic protocols being pursued.




H 3V hepatitis B virus LM larnividuine PMEA adefovir RNAse ribonucl ease
A reverse transcriptase YMDD Tyr Met Asp Asp-a notif in the pol ynerase
protein; where the Mt residue is designated residue nunber 204 of the
reverse transcriptase Throughout this specification, unless the context
requires otherw se, the word "conprise", 10 or variations su&qﬂgf 0
"conprises" or "conprising", will be understood to inply the 7i Lﬁ%?éﬁ of
a stated elenent or integer or group of elenents or integers but not the
exclusion of any other elenent or integer or group of elenents or integers.
4 August 2006 -6 Nucl eotide and am no acgd sequences are referred to by a
sequence identifier nunber (SEQ D) NO ). The SEQ ID NGs: correspond
nunerically to the sequence identifiers <400>1, <400>2, etc. A sequence

listing is | f | he positions of nucleotide and

am no acid mﬁ‘ﬁ@ﬂ?my tﬁ;encl ature from genotypes B, C or
F where the nethionine residue in the YVMDD notif of the DNA pol ynerase was
desi gnat ed position 550 (see Australian Patent No. 734831). The nucleotide
and am no artiehbbesidtions defiieddn Tablet nge RE&SIANhe Sulgedt kpesdficaivnar e based on a
new nonencl ature where the nmethionine residue is YMDD is position 204 and
is referred to as 10 rtN4204 where A is an abbreviation for "reverse
transcri§)t ase". In accordance with theT seyt i nvention, HBV resistant
variants  were identified in a patient %I nt A) with chronic hepatitis B
treated with both LMW and ETV and a |4peevighisiznspl ant patient (patient B)
treated with ETV that had been previously treated with a 15 nunber of
nucl eosi de agents including LW. In conbination therapy, accordance wth

fol 1 ow ng ML BATIONEE rone w tn mit ati BRSGRTIDT £y DNA pol yrer ase
gene whi chireduce3t@ie sensitivity (LMV); (-)-B-2'-deoxy-3'-thiacytidine
ADV adefo.vir
DAFD diaminopurine dioxolane -
DXG dioxolane guanine
ETV entecavir
FAM famciclovir
FTC | emiricitabine
HBIG hepatitis B immunoglobulin
HBsAg _hepatitis B surface antigen
HBV hepatitis B virus
LMV lamividuine
PMEA | adefovir
RNAse ribonuclease
rt reverse transcriptase
YMDD Tyr Met Asp Asp-a motif in the polymerase protein; where the
Met residue is designated resi@ue number 204 of the reverse
transcriptase

Throughout this specification, unless the context requires otherwise, the word “comprise”,
10 or variations such as “comprises” or “comprising”, will be understood to imply the
inclusion of a stated element or integer or group of elements or integers but not the

exclusion of any other element or integer or group of elements or integers.



of BBV to these nucl eosi de anal ogs. Correspondi ng nutations in the surface
antigen also occur. The identification of these BBV variants is inportant
for the devel opnent of assays 20 to nonitor LM and/or ETV resistance

and/ or resistance to other nucl eoside analog therapeutic regines and to
screen for agents which are useful as alternative therapeutic4ﬁa&%g{§0 gl he
nmut ati ons detected in the HBV isolated frompatient Ain key fun |onzﬂ
domains nanely the rt1169T + rtVI73L + rt6480M + rOWMD4V is denonstrated to
have reduced sensitivity to ETV in functional assays. 25 The detection of
such HBV variants is particularly inportant in the managenent of

t her apeut i \l}arelsatri#%gﬁ{dsmﬁj%'aeﬂi %g%%ﬂ&%s £8!r6fekle@No B a2BRAGHRE iARIfRE Binbef BEQ

I
treating ction. The od of this aspect of the present invention
i s predi callNON. Phe SEGNID NDs: toortesppnd mmkaically joghe sequence idgndifiersot4iz 1,
I ncreased HBV. | oad in the presence:of..a 3 cl epsi de anal og. The clinician
3 48 et

i s then abFO®3: ASaSFIRTCE Hising ¥ Previ ol or select an

appropriate treatnment protocol accordingly. 4 August 2006 -7 One aspect of
the present invention, therefore, is directed to an isolated |-1BV variant
conpr i séngThe positiens oftkenciastide iand aimina agjd meutetiomsdideytifiediring slomenclabwe from
resulting in at | east ope am nQ acid, addition, sufst] Lon d/

del etion t &ToRPeEHNBy o?ﬁlﬁ:p’f"g’éré 'glﬁdn?a TeSXHiCOIY ﬂ’ed S %rgle‘?@fk{e’l NA
L0 ETV. andofimblds 2. WRkigABRl| YodiiP!ss0l (B0 Aufalidl Pt - NG! 7 7BIE).yThé he

DNA pol ynmetrase exhi bits reduced sensitivity to ETV, or and ETV. The
vari ant HBicleotidei and snanonatidtpositions givendudhé prasentgpegidicatiem dicrhpsed anst naw

its genone in regi on defi ned hy one or re_of donni F and t hrough E
of *BBY. DUAROTBEICIAHRLETe 15 ROIOMbS BuS iy SRESDs pORRs 4 AR SRR T
met hod orm%ﬁép' shieliaath f u§éq,@rsgqran§§§t5&n.exhi bit reduced

sensi t ilgi ty to %ﬁg?%]? LNW or optri onal 'y ot her nucl eosi de anal ogs by

i sol ating DNA or corresponding nRNA fromthe HBV and screening for a

mtation i f Lhe Sk Skl $Be Seleen iR et Ul HEL AR RO WA SadufBidh 1h"Y
patient (pratient A) with chronic hepatitis B treafed with both LMYV and ETV and a liver
transplant patient (patient B) treated with ETV that had been jJreViously treated with a
15 number of nucleoside agents including LMV, In combination therapy, accordance with the
present invention, resistant variants of HBV were identified, following LMV and ETV
treatment, with mutations in the HBV DNA polymerase gene which reduce the sensitivity
of HBV to these nucleoside analogs. Corresponding mutations in the surface antigen also
occur, The identification of these HBYV variants is important for the development of assays
20 to monitor LMV and/or ETV resistance and/or resistance to other nucleoside analog
therapeutic regimes and to screen for agents which are useful as altemative therapeutic
agents. The mutations detected in the HBV isolated from patient A in key functional
domains namely the rtl169T + rtV173L + rtL180M + rtM204V is demonstrated to have
reduced sensitivity to ETV in functional assays.
25 _ '
The detection of such HBV variants is particularly important in the management of
therapeutic protocols including the selection of appropriate agents for treating HBY
infection. The method of this aspect of the present invention is predicated in part on
monitoring the development in a subjéct of an increased HBV load in the presence of a

30 nucleoside analog. The clinician is then able to modify an existing treatment protocol or

select an appropriate treatment protocol accordingly.



15 one amno acid substitution, deletion and/or addition in any one or nore
of domains F and A through E or a region proxinmal thereto of the DNA

pol ymerase and associated with resistance or decreased sensitivity to ETV
and/ or LNW The presence of such a nutation is an indication of the

| i kel i hood of resistance to said entecavir and/or LM. PreferggwéU %ﬂﬁm HBV
vari ant exhibits reduced sensitivity to ETV, or both ETV and 3 he
present invention also provides a conposition conprising a variant HBV
resistant to ETV and/or LMW and optionally other nucl eoside anal ogs or an
BBV surface antigen from the variant HBV7er a reconbinant or derivative
formthereof or its chem cal equivalent and one or nore pharmaceutically
acceptabl e carriers and/or diluents. Yet another aspect of the 25 present

i nvention provides a use of the aforenentioned conposition or a variant HBV
conprising a nucleotide nutation in a gene encoding a DNA pol yner ase

resul ting iOnfbspdcf@dFtthe®RResafil Biveatidr] theldiore,0i, disathal td ahiisslaeddABY variant
deletion to the DNA polfémarase and a decreased sensitivi ty to ETV and/ or

LM/ and optdosiuising »mibeleotife mavationeinam geusgencoAing e D el gBeraserespltpe mn at
di t for the t. / t
Imﬁf ;g? Irrgg ligskl?augwé r@ﬁdlﬁgﬁi SUbs ﬁlﬂglp%@ﬁ% ?eg:f:loﬂetg %% ﬁnl’gﬁﬁdélé’fngﬁﬁg : g q

resen I nven SO conte

for detes myihiH ewhidith ﬂéc:%ﬁsekﬂ@e’nﬁtlw fo EE¥hindidrL Madagkopti@ndlytdtivért yuclepsile
nucl eosi de anal og by isol ating DNA or corrs@gondl ng .NMRNA from the ~W and
screeni ng faselogsnBrefenably, ithe rRRlyBerepe 6xkibie seruced FEBSILiMGY to el AT an

pol yner ase n_the l.

region ar iégf\?hgﬂwf Yal?aélé co zg’c ﬁ_%%%dhé%&lé%‘é#&ﬂf%ﬁé%%@ Wﬁ-ﬁﬁ%@ﬁ its
spacer L| 28Fgens@GRatgi deﬁaem?roﬁéwﬁmrs pfdembihd Fand A\fﬁfﬂﬂ,ghrE b HRV DNA
rt AAQ7V, rtY1l24H, rtl-1126R, rtS135Y, rt1169T, rthWov, rtV1i73L, rtLJ80OK
rt1VUO4v, rnokgmease.t A38E, rtF122L, rtTI28N, rtQL30P, rtTI84G rtS2024
rtH248m-I rt Y252L or conbi nati ons thereof or an equivalent one or nore

ot her Qation is indicative of a variant which ex)-kibits a decreased

sensi ti Vit YThe grebehY igwehtion fhfheradsitoniyilatenanethat ftﬁrdemnﬂiﬁiﬂg ithke pateatialgfor afihe
subj ect nethod may al so be practiced b creenl n tign in i\eo&de

nucl eot i de HB¥qietrubié redused gensidvibe ﬁ'l‘y‘a"sé é’rfé?lwopﬂ Y Stheg
the fol | ow fy orgs'tb%I is8ﬂ1§mg DNA or corrcspondmg mRNA from the HBV and screening for a

mutation in the nucleotide sequence encoding HBV DNA polymerase resulting in at least

15 one amino acid substitution, deletion and/or addition in any one or more of domains F and
A through E or a region proximal thereto of the DNA polymerase and associated with
resistance or decreased sensitivity to ETV and/or LMV. The presence of such a mutation is
an indication of the likelihood of resistance to said cntecavir‘ and/or LMV. Preferably, the
HBV variant exhibits reduced sensiﬁvify to ETV, or both ETV and LMV.

20 |
The present invention also provides a composition comprising a variant HBV resistant to
ETV and/or LMV and optionaily other nucleoside analogs or an HBV surface antigen from
the variant HBV or a recombinant or derivative form thereof or its chemical equivalent and
one or more pharmaceutically acceptable carriers and/or diluents. Yet another aspect of the

25 present invention provides a use of the aforementioned composition or a variant HBV
comprising a nucleotide mutation in a gene encoding a DNA polymerase resulting in at
least one amino acid addition, substitution and/or deletion to the DNA polymerase and a
decreased sensitivity to ETV and/or LMV and optionally other nucleoside analogs in the
manufacture of a medicament for the treatment and/or prophylaxis of hepatitis B virus

30 infection.



in the B or Cdomain of the Aregion. rtl169T, rtV173L, rtL180K rtT184G

rt S2021, rtM04V or conbinations thereof or an equival ent one or nore
-other nutations is indicative of a variant which exhibits a decreased
sensitivity to ETV and/or LMW and optionally other nucl eoside anal ogs. It
shoul d be noted that nmutants rtVvV173L, rtLI SOM and AW4V corregggﬂg o6
mutants V519L, L526K Mb50V and Mb50V, respectively in Australia ﬂétent

No. 734831 (using an earlier nonenclatu%p systen). Still a finther

met hodol ogy conprises screening for a mit'ati on in the nucl eoti de sequence
encodi ng the envel ope genes wherein the presence of the follow ng nutations
in the PreS ) genes (changes in the overlapping reverse

PreS2 d
transcri pt ag—éé P@@%“g H"Vég{‘]"q 8 eonteraplates a msthod dprdsterminipg adiethar an HBV prrais |
TI | 55, P - : R : e ST . SE -
1 69T), e A el ERUPE & JUERSIO Ehalod bty DA or Sahedpatig
PreS N91K, mBNAsfopythe HB V3o screeming for ssmhtasst isileuBleotide seuenat énmbding

t her eof or i re ot her tation is indicative of, a
vart ant i o DK ool SRacH e TRk ot e S i Heegionndn e taneiangion
optional |y sththe muegiensspderl 20iakmoak 145HUGHeGHL06IE spRsl e2810)! pacd§B7G,
variants arg ingi §§)¢\;t ed f 2 suq‘g i’[yhat t_gey have undergone at |east one
purificati otPSTEP A yPa G2ty Pty AR Vb oY 124K atH1R6Re risSik35Yel v,
the variant al168Y, rb@s0%, HHeI73Ed ril ] 8080 kMR VO Gely2 1], Ub A3 8 fﬂi}?ﬁg ﬂfﬁm
ecular " cfones

form The prﬁignt i.nvention also 5 contenplates Infectiods no
conpri si ng BR&EYe HE4Gy rt3203Ls rtHREMN gt Y2525 neracombindtions theBynf ofren elpiivaddnt on

of HBV or i eYaseTa) ks cafefl e Lured. super nat.ant
fluid and b%%ei (Iﬁy fl Eiﬁ%} %:)kﬂagg? iﬁéﬁ@c%ﬁv‘éﬁ?‘éﬁ@‘?%%%&%ﬂ?‘ﬁﬁa %ﬁ?‘%ﬁﬁ%l eic
aci d- based @&E¢ endder Iddrand optiondllymfhiee nudigoside@halbgs. aci d hybri di zati on
techniques or via one or nore polynerase chain reactions (PCRs). The term
"bodily fluid" includes any fluid 10 derived fromthe bl ood, |ynph, tissue
or organ syFBhesnbjdchaietididngays gise be prldtited B aoébningbiop BSHutdfich B eRSHucldobitd,
organ expl ants and organ.s ensj on such as liver suspensions. Th

i nventi on fiffALFRSP B S PRlymgzase yhereiry the pEasencg i dhe follovdng ﬂnfﬂﬁpn% |
nucl ei ¢ aci -thbds of Clabfain SEhERERGion: M ¢4, BV 178E! HE G268 FT1R9EE B hANOL h

pol ynor phi SMRFLP) , o
04V or combinations thereof or an equivalent one or more other mutations is

indicative of a variant which exhibits a decreased sensitivity to ETV and/or LMV and
optionally other nucleoside analogs. '

It should be noted that mutants rtV173L, riL180M and rtM204V correspond to mutants
VSI9L, L526M, M550V and M550V, respectively in Australian Patent No. 734831 (using
an earlier nomenclature system).

Still a further methodology comprises screening for a mutation in the nuélcotidc sequence
encoding the envelope genes wherein the presence of the following mutations in the PreS1,
PreS2 and S genes (changes in the overlapping reverse transcriptase region ar¢ indicated in
parenthesis): PreSIN114D, PreS1 T1158, PreS2 F22L, PreS2 V39A, PreS2 P52L., sL85V,
sT118A, sF161L (= rtl169T), sE164D (= rtV173L), sI195M (= rtM204V), sI208T, PreS1
EB6Q, PreS1 N9IK, PreS2 P41H, sQ30K, sP120T, sL176V, sV194F or combinations
thereof or an equivalent one or more other mutation is indicative of a variant lwhich
exhibits a decreased sensitivity to ETV and/or LMV and optionally other nucleoside
analogs.



anplified fragnment |ength pol ynorphi sm (AFLP), single-strand chain

pol ynor phism 15 (SSCP), anplification and m smatch detection (AMD),

i nterspersed repetitive sequence polynerase chain reaction (IRS- PCR),

i nverse polynerase chain reaction (i PCR) and reverse transcription

pol ymerase chain reaction (RT-PCR), anongst others. Reverse Qyﬂq‘ug{ﬁﬁl on
is a technique which is particularly usefaul in identif~ring speci™T:

nucl eoti des or nucl eotide sequences. OQther fornms of detection include
Northern bl ots, Southern blots, 20 PCR sequenci ng, antibody procedures such
as ELI $A, Western , blot and immunchistochem stry. A particularly useful
assay includes the reagents and conponents required for imobilized

ol i gonucl epiefeteblyOtheOvdrBRResti id dsolredd FbaAl sdeH eedt ity hyed Qfiergodd)at Ikt one
aspect of the_ present invention is directed to a variant HBV conprising a

surface 25puHiGagen skaavwey foem agturglysedcumingghnsiyciiuidi Aemativelyl Gesmarianisthay e

am no aci dy_substi.tution L {1 an.and/ or, del eti or truncat.i on.,conpar ed
Co & surt apeafbl i Po @ oL BRATR IR vif BNA Buefhe RiRER dp o et
anti body gedieénplas iffetficus AbREGAE ElofEs wﬂlgriéiﬂ@jﬁlé%éﬁo?ﬁé?o_r phits GRPecPbRid S
an altered i nmunol ogi cal profile relative to said BBV variant. One altered

profile i néariagedBYr dedkstectiapafl HBVr or itseeomponentisnig c¢lls, 1Bl lyngies cultured
articul ar| t he. 20. surface, ant.i,gen of, the vari ant  HBV exhi.bi.ts an aliered

P el o berafiiy i i AN IR 6w By AR pioanR Kdihg afR fikiefd
BBV i s sel ggd-pskekiafetdttion retek SRS iefem lié,al)?&ilu@IEictﬁlﬂdh%'Qridi‘kaﬁ@xg tschn R4S or HRY

DNA pol ynerase. The variant HBV of this aspect of the invention may al so

co gpr i se aonmﬂmgip@l:m«zxqarec}h@m r@eclmw PGERs)aThe mgme“h@dilmﬂuid’bin@md@e peY fluide
i i it .eti - 3] BY., 5
The pr e foivsd 3Rh che BIREE, dhpf us5he 35, SO AYing Buuhg seis: WERle PB¥,

t her eof Orbicﬁgimﬂabiio Ahid; Regarc@lplafd avd bffth subFdrein ARhr RSPER Buberisonkhe
vari ant HBV. ner al §y t he BsAg or its irageﬂ(?orrbb'fi’d;lant or derivative formor

*

i ts cheni cHre wyenticn Gwther ergompasses 4he usmehdiffgrany assayformats\afithe aueleivgacid-or
mul tiple 1 0 i u | tuti.on. additi.on and/or ,deletion or.a tr I on
corrpalroed ftggsg‘% c%%é:ﬁaﬁfl?% a @Qﬁgpgn%ghﬁgéna %gféﬂ%rbefl%h’aﬁ"’f%“%m SB%CQ)&&% ’
directed tamplifiedf Eagmeat HEhgte guljzhbéphivin JAFEPYd singlesiedr@0ichain  poBmdrphik@ an
HBV carrying said variant HBsAg. In one_ enbodi nent, the altered

i munolgi @§?~‘Pa>r_ @npliicatioprgsidi Bésinaich defgetion AMD); riatersprrsed repaitiveusaquencee
the vari anﬁolﬂﬁéﬁ'ase chain reaction (IR.S-PCR), inverse polymerase chain reaction (iPCR) and

reverse transcription polymerase chain reaction (RT-PCR), amongst others. Reverse

hybridization is a technique which is particularly useful in identifying specific nucleotides
or nucleotide sequences. Other forms of detection include Northern blots, Southern blots,
20 PCR sequencing, antibody procedures such as ELISA, Westem blot and
immunchistochemistry. A particularly useful assay includes the reagents and components

required for immobilized oligonucleotide- or oligopeptide-mediated detection systems.

Another aspect of the present invention is directed to a variant HBV comprising a surface
25 antigen having an amino acid sequence with a single or multiple amino acid substitution,
addition and/or deletion or a truncation compared to a surface antigen from a reference or
wild type HBV and wherein an antibody generated to the reference or wild type surface
antigen exhibits an altered immumological profile relative to said HBV variant. One altered
profile includes a reduced capacity for neutralizing the HBV. More particularly, the
30 surface antigen of the variant HBV exhibits an altered immunological profile compared to
a pre-treatment HBV where the variant HBV is selected for by a nucleoside analog of the



The present invention is predicated in part on the identification and

I sol ation of variants of 15 BBV that have a plurality of nutations and
exhibit two or nore characteristics selected fromdecreased or reduced
sensitivity to one or nore nucl eosi de anal ogs, a reduced | evel and/or
functional activity of hepatitis Be a en, or a reduced, a r
ot herw se inpaireé innunglogical inteagc?|V|ty relative to gﬂﬁ%a%%gggHBv
Thus, the identification of HBV variants with these nutational patterns is
inmportant inter alia for the devel opment 20 of assays to detect BBV

vari ant sHa Bﬂ&ayslymmer Gea Yaornbd8BVsofitiis asped uéélﬁmlmvmitlonr@ayl glgp

and/ or preventing in tions by those vari.a ts and/ o BV at es
and for CURRIEeY @P@)‘E?&% SEHUCRGS: SITRATNS atsﬂ’ég 58 JPP@P %BP%@QU‘F ’é’Phg
HBV i nf eg ey present invention is
directed ‘%dl&g}?\m}ds/@?:%?&gﬁlﬁ% vari aﬁﬁﬁggﬁ%%ﬂrr%;l Si ng a plurality of nucleotide

mut ations that correl ate vmth at Ieast tvvo characteristics sel ected from
(a) resistance to, one, or nucl eo aI 0 % B‘% uced, | ev

Sl 06 1 ThE Presael THERAR EXIoMe HoBErIEd BIBSAR BT gelreompinas) 1800 diyes o
abr 0gat egi iy OLPERd ‘e@léiﬁné\geMlén?ﬁle&éBﬂB%ﬁ%gﬁﬁJg th R tfich HBY. Ginerdly, ARot her

aspect o presen nti1on contenpl n i solated HL3V vari ant
conpri si H@sAg ¢1’| 11§ akdomybindnt rarcderDiativle fom atri it sherhizal equivelent eompribes( an

resi stance,to gne or nore_4 Aug st 20 nuc| eosi. b) a reduced
| evel ané!PB’YO MU SEqUsREP VY ppHES @Bﬁ’ﬁ. FpopAc gﬂﬁélﬁmgn %1546‘}' ‘f{d
reduced, 4 &fla% ?q{tﬁxcaﬂit{"% a%d'tm' IﬁmgAgrﬁmoJ AgbeAbe H]i\eraﬂﬂtWHérEm anyet

anot her asp e prese I nvention pro es an isolated H BV vari ant
conprisi agitedy Ainetted & & referzhceHBN\eethiblids anusltredimmundlogicatipriofiderta a8V nor e

L i e e P
DNA ‘pol Y IRAGEEs ) g&ﬁhgﬁ@ ﬁ{ty%'lﬁ Az iteSvardgeaBAsed sensitivity to ETV

and/ or I ona nuc eosl de anal ogs, (b) a nucle-otide
mutation in a gene encodi ng a hepatltls B e antigen or in a transcriptional

10 cont | t of wher t s duced
evel " anhePrespEYSRERR LS BReticatedyn opt ol the Hspatpaion SRty of Vaderif b S
nucl §Qti gyl 2,00 2 Jﬂ%@}lgﬁ u?dlfoﬂglaﬂs AhIPRTd bl tndde RAkMBRAKISesdlased ti ng

in at | east one amn tlon -
from decreased or reduced sensmwty to one or more nucleoside analogs, a reduced level

and/or functional activity of hepatitis B e antigen, or a reduced, abrogated or otherwise
impaired immunological interactivity, relative to wild-type HBV. Thus, the identification
of HBV varjants with these mutational patterns is important inter alia for the development
20 of assays to detect HBV variants and assays to screen for agents which are useful in
treating and/or preventing infections by those variants and/or other HBYV isolates and for

the development of alternative therapeutic regimes for managing HBV infections.

Accordingly, one aspect of the present invention is directed to an isolated HBV variant
25 comprising a plurality of nucleotide mutations that correlate with at least two
characteristics selected from (a) resistance to one or more nucleoside analogs, (b) 2
reduced level and/or functional activity of hepatitis B e antigen, or (c) a reduced, abrogated

or otherwise impaired immunological interactivity.

30 Another aspect of the present invention contemplates an isolated HBV variant comprising

a plurality of nucleotide mutations that correlate with (a) resistance to one or more



substitution and/or deletion to said pol ypeptide which reduces, abrogates
or otherwise inpairs its immunological interactivity: Another aspect of
the present invention contenplates a nethod for detecting an agent which
exhibits inhibitory activity to an HBV by generating a genetic construct
conprising a replication conpetent-effective anount of the gﬁﬁﬁgﬁﬂﬁkﬁﬁ‘the
BEV contained in a plasmd vector andjthen transfecting said celfls with
said construct, contacting the cells, 20 before, during and/or after
transfectioi-4 with the agent to be tested, culturing the cells for a tine

and und Ltign L.CJ f . repl.i netic

sequencglgl Cﬁgng% 8?88%53 Zﬁi)% 5&{&1%%; (ljerV%; aﬁd)‘grl @gé/téén\% } P u@ﬂt}fgf,ﬁ?lﬁgﬁ??%‘iéigg?%c| es
i f resi ghaie) 4 Rds@dd 200 ites or aMerwikdBnysdireH eativagldgical agblastiviee! | | ysates or
cul ture supernatant flurd to viral- or viral- conponent-detection neans to

determ ne whether or not the virus has replicated, expressed 25 genetic
mat eri al d/or ass l.ed and/.or been released i.n resence of .the
ngent . e AR ARSI C B Sy RPR er S AR s R S Y R i
vect ¥ aphdalifyHRtRetde fRMEHOLS Sle e bR twdloran8RT(hFa AREISSTAChukBBR A ST NY
a replication conpetent-effective anount of the genonme fromthe HBV

cont ai n@dgéne grcddipged DNArpadimersse gpsudtingadul aviersisongemine asid exldition, t o

i nf ect d.t fecti ' | | th said. truct ti
30 the St AbPR? deorthy W HaRD MY b pitiase PBEl B bl SRR o
test ed, dettlehdenisesitiigy t BITNVS adddor BMV aRd aptonds othengidibaitke sadiddscind for

the HBV to replicate, express genetic -12- 4 August 2006 sequences and/ or
assenb| auglsetidy mutatiasn ¢igene edroding wshepakits Fhet anfigen 9rf iy e ranseniptiansl sai d

PPy o BontolcPemuRl 8 hdlabnlt uBeiers sl obelifh Yollinchn § iR R RN or o
not t he fivictivBaln&sivit9dfl sait Bepatitie P eCafizen JaNE) | £ niidbatidedinuitidhoin 2gseddl ed

and/ or been released in_the presence of the agent. In_an alternative
enbodi nepgoding & Repbis Bopplipseidyapniliing iy o desst iomgoamiinve|arid jaddition,

conpri si an: 1.n ' . . none. pPf__the HBV in repki | on
comnet oxpbuRftidnl urbh! SHBEPRY fla bipetBROVECR rollies Wideled fPALEAK OF
I nt egr aiMpaitsitOingAtbldHcslGifetaatioirs cel |l |ine such as but not limted to
2.2.15 or AD, contacting the cells with the agent to be tested, culturing

theells for a time and under conditions sufficient for the
Another aspect of the present invention contemplates a method for detecting an agent

which exhibits inhibitory activity to an HBV by generating a genetic construct comprising
a replication competent-effective amount of the genome from the HBV contained in a
plasmid vector and then transfecting said cells with said construct, contacting the cells,
20 before, during and/or after transfection, with the agent to be tested, culturing the cells for a
time and under conditions sufficient for the HBV to replicate, express genetic sequences
and/or assemble and/or release virus or virus-like particles if resistant to said agents; and
the subjecting the cells, cell lysates or culture supernatant fluid to viral- or viral-
component-dgtection means to determine whether or not the virus has replicated, expressed
25  genetic material and/or assembled and/or been released in the presence of the agent. In a
preferred embodiment, the plasmid vector in a baculovirus vector and the method
comprises generating a genetic construct comprising a replication competent-effective
amount of the genome from the HBV contained in or fused to an amount of a baculovirus
genome effective to infect cells and then infecting said cells with said construct, contacting
30 the cells, before, during and/or after infection, with the agent to be tested, culturing the

cells for a time and under conditions sufficient for the HBV to replicate, express genetic



HBV to replicate, express genetic sequences and/ or assenble and/or rel ease
virus or virus- like particles if resistant to the agent and then
subjecting the cells, cell lysates or culture supernatant fluid to viral-
or viral -conponent-detection neans to determ ne whether or not 15 the virus
has replicated, expressed genetic matefrzal and/or assenbl ed ag%u%s%

rel eased in the presence of the agent. In an alternative enbodi

present invention also contenpl ate a method for detecting an agent whi ch

esent tnvent | .
ool yrrer axctieiodh 58 Bk ¥od B PeE ViR ¥ ViR e Jhrflled T dlofie 16 ot
est abl i sfyefh A%s @eh itﬁyéctﬁlgrtﬁe %Ell@'oell 8t THE aﬂaué\eaqéﬁaﬁhemtdt% virdB(db) :

1005- 1013, 2002; Xi ong et &tol ogy. 28(6): 1669-73, 1998). The HBV
pol yner aemlmylpbeem—dmcttonypmrto r femn:efheﬂﬁr/ Opcnoy rthe agms dhasnispliptte®BY

pol ymer ase. 25 In onn ct.i.0 S e d_vector

el Ude SBires R Aaspr o Beemird shmar tord sopel b1t praspndcor (Y
baCU|pVIfﬁﬁ vectors or adenovirus vectors (see Ren and Nassal,J. Virol,
75(3) 04-1116, 2001) . The identification of viral variants enables the
producti on of vaCC|nes conprising 30 particular reconbi nant viral

corrpone S _su 0 S, or enes PreSl PreS2, S cadi ng
For L e e BligrafvE St SliRr o ee e SO RPre aerortin. 5t Eraty seRife

2006 - nﬁiﬁ{ﬁ?gtb.ﬁ/%i@@{oﬁéabéﬁ}“bﬁ theRgtddh@lof dhe! HRWSInIR rePlicatiohOcdifipéten! oyed
to identify or " generate therapeutiC nol ecul es capable o |nteract|ng W th

a pol ymeffesiveameunt sudi gt sag!enéecmnengPge@me $ etﬁblddmﬁ@.rat@d info paids

prot gi ns or ot her pon nt .o al
G agitbe eBipG B el IRe SoR & b ey ni o mdrder AN Borhiink BEsa0t AL Pou
the subjaeht ﬁ)pe&tésteeatsunﬁm tHY Gulls ABf al thime Eﬁb't&d& caiﬁﬁl}&% sufBcieHt i@ theOf
sequence I1dentifiers .r.S FI NCE. Il Y NO - DESCRI PTI ON

HBYV to replicate, express genetic sequences and/or assemble and/or release virus or virus-

like particles if resistant to the agent and then subjecting the cells, cell lysates or culture
supematant fluid to viral- or viral-component-detection means to determine whether or not
15 the virus has replicated, expressed genetic material and/or assembled and/or been released

in the presence of the agent.

In an altemative embodiment, the present invention also contemplate a method for
detecting an agent which exhibits inhibitory activity to an HBV polymerase in an in vitro

20 polymerase assay. The HBV polymerase activity can be examined using established assays
(Gaillard et al., Antimicrob Agents Chemother. 46(4): 1005-1013, 2002; Xiong et al,
Hepatology. 28(6): 1669-73, 1998). The HBV polymerase may be a wild-type or reference
HBYV polymerase or mutant HBV polymerase.

25 In connection with these methods, the plasmid vector may include genes encoding part or
all of other viral vectors such as baculovirus vectors or adenovirus vectors (see Ren and
Nassal, J. Virol. 75(3): 1104-1116, 2001).

The identification of viral variants .enables the production of vaccines comprising
30 particular recornbinant viral components such as polymerases or envelope genes PreS1,

PreS2, S encoding for L, M, S proteins as well as therapeutic vaccines comprising



1 region F of HBV DNA polynerase (Fornmula I) 2 regions A to E of HBV DNA
polynerase (Formula I1) 3 primer (OS 1) 4 prinmer (TTA3 5 prinmer (JA4) 6
primer (TTA4) .7 prinmer (OS2) 8 priner SEQR 9 priner TTA 2 10 forward
primer PC1l 11 reverse prinmer PC2 12 HBV-specific nol ecul e beacon prinmer
13-18 TRI (Figure 4) 19-24 Pol Trans of TRl (Figure 5) 25- 304'7&??)%’:5(5(%?_5
of TRI. (Figure 6) 31 Pre-ETV (Figure 8) 32 On-ETV (Figure 8) -ETV
(Figure 9) 4 August 2006 -14 SEQUENCE I D'NO., DESCRIPTION 34 On- ETV
(Figure 9) 35 Pre-ETV (Figure 10) 36 Post-ETV (Figure 10) 4 August 2006
15 BRI EF DESCRI PTION OF THE FIGURES Figure | is a diagramatic
r epr esent atdedestivh oldBivg vatientp.aRatiand ydrdg uddségns trragnaled HoNAmphiBédgen ddeneify or
showi ng t he OVG{'&PPi n .operl re[\adi ng frames encodi ng surface (S), core
generate iferapetitic molecules capable of interacting with a polymerase or or envelope
genes PreS1, PreS2, S encoding for L, M, S proteins or other component of the HBV. Such

drugs may also have diagnostic potential.

5
A summary of sequence identifiers used throughout the subject specification is provided in
Table 2.
TABLE 2
10 Summary of sequence identifiers
"SEQUENCEIONG: | " DESCRIPTION
- | lA | | régioﬁ F of HBV DNA ﬁolymerase (Fox;ﬁﬁla D
2 regions A to E of HBV DNA polymerase (Formula IT)
3 primer (OS1)
4 primer (TTA3
5 primer (JM)
6 primer (TTA4)
7 primer (0S2)
8 primer SEQ2
0 primer TTA2
10 forward primer PC1
11 reverse primer PC2
12 HBV-specific molecule beacon primer
13-18 TR1 (Figure 4)
19-24 Pol Trans of TR1 (Figure 5)
25-30 ‘ HBsAg Trans of TR1 (Figure 6)
31 , Pre-ETV (Figure 8)
32 On-ETV (Figure 8)
33 Pre-ETV (Figure 9)




5 (0O, polyrnerase (P) and X gene. Figure 2 is graphical representation of
Patient A's clinical history including therapy reginmen, HBV DNA viral | oad
and al ani ne transam nase (ALT) levels. 10 Figure 3 is a diagrammtic
representation of the chem cal structure of entecavir. Figure 4 is a
representati on show ng conparison of the BBV nucl eotide sequeg?\ !,ﬁ%ggi ng
the catalytic region of the polynerase gene in sequential sanplées Trom
Patient A during LWnonotherapy or LMV entecavir conbination therapy. 15
Figure 5 is a representation show ng conpari son of the deduced am no acid
sequence of the catalytic region of the polynerase gene in sequenti al
sanples fromPatient A during LW m)no(L)lHer apy or LM/ entecavir conbination
therapy. 20 Figure 6 is a representati o show ng conpari son of the deduced
am no acid sequence of the envel ope gene in sequential sanples from
Patient A during LMV nonotherapy or | M/ entecavilt_ conhination ther
Figure 7| is SEQUENGEED NOrepresentation of RDESGRIREIONystem for

det er m nj-hAg-the- 25 -poetency—valhe—{PA—ef—a—vartap—i-MTigure—8—+ts—=a
repr esenrtrati on show""‘q:ng conpari spn of the HBV Eﬁé{)@lﬂg ggquence encod| ng
t he cat atyttcregrog; of —thepotymerase gene Eﬁ& WEREE10 anples from
Patient B during L nonot herapy (prior to and "on ETV therapy. 30! 4
August 2006 -16 Figgire 9 is a [epresentati PossBIWM Rigwrertpari son of the
deduced amino acid sequence of lthe catalytic regionof-the polymerase—gene
in sequential sanples fromPatient B during LM nonotherapy (prior to ETV)
and on ETV therapy. 5 Figure 10 is a representati on show ng conpari son of

t he deduced ami no acid sequence of the envel ope gene in sequential sanples
from Patient B during LMW nonot herapy (prior to ETV) and on ETV therapy.
+Figure 11 is a graphical representation of HBV DNA replicative

i nternmedi at es detected by




10 quantitative PCRrelative to the no drug control for both wld type
virus and the HBV encoding the nutations at '
rt1169T+rtVl 73L+rt LI 80OMtrt M204V. 4 August 2006 DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS The present invention is predicated in part on the
identification and isolation of nucleoside analog resistant A E%%Eﬁogf
HBV follow ng treatnment of patients with ETV or LWor 5 ETV and n
optionally other nucl eoside anal ogs. In particular, ETV, or ETV and LW
treated patients gave rise to variants of HBV exhibiting decreased or
reduced sensitivity to ETV and/or LW. REference herein to "decreased" or
"reduced” in relation to sensitivity to ETV and/or LNWi ncl udes and
enconpasses a conplete or substantial resistance to the nucl eoside anal og
as well 25 WRIEF @im@mﬁrmmﬁmmbmﬁsa replication 10 rate or
repllcatlon Iciency (yield phenotype) which is nore than a wild-type in
the presence of a nucl eoside analog In one aspect, this is convenlently :

db |
o ot eat naftEuTS b & CREEET G FopredRiatiat sBevins tenetip B dRbeIF Ak, P
direct ed tCHﬂV %hﬁt?ﬂ) tH@'b'v@t'H 1r;g50ﬁ\éhef€aﬁﬁlg5ﬁhxﬁe§/ Bhicig SRPFRE (9 Scdte

nucl eoti de nuta |on in ne enco ng a DNA pol yrer ase result| ng in at
| east ong e(ﬁ)mlmeﬂsa(ﬂ)lmddﬁgcmbstl tution and/or deletion to said DNA
pol ymerase and wherein said variant exhibits decreased sensitivity to ETV
and/or LW and optionally other nucleo.side anal ogs. 20 Preferably, the

decreased sfpgid hVist grabﬁlchpﬁ%&%ﬁ%loﬁfofEﬁMleI@rA*éoélﬂuEaT\'inétﬂgy hﬁ&udxh@ therapy

addition to mut at i Int ene encodi ng DNA pol ynerase, due t

over | appi ngegnﬂufi@\bDNMeuhlBVa@m&baﬂam@Era@mmmyse (Mﬂﬂ@éﬂaondl ng rrut atl on
may al so occur in the gene encoding the surface antigen (HBsAg) resulting
in reduced interactivity of 25 i mmunol ogi cal reagents such as anti bodi es

and i myge ﬁghféa 1<% (B AthmaARErepRAMAAIH bfithe chdiSicltbRERES bivértetalfr,

i mmunol ogi cal” reagents™to a viral surface conponent generally includes the
absence of inmunol ogical nenory to recognize or substantially recognize the

vi ral surf ce co onent. The ent_inventi.on e nd her ke,
HBV vari ant ‘&’Fﬁ i 15 AgTePeePial 5%03%8%3 {COTHPETISqT, OET% ﬁg %ﬁﬁgﬁﬁcf’eﬁg duced
interactividyodih @Hb éaﬁiﬁ*ﬂ@%%&?@f th%%o[ﬁﬁ’@@sﬁ:t géne ﬁ%q%nﬁ&l%@ﬁiplbstﬁﬁn\l’aﬁbmm
is selected for Tollown and/ or

during LMV monotherapy or LMV/entecavxr combination therapy.

15
Figure 5 is a representation showing comparison of the deduced amino acid sequence of
the catalytic region of the polymerase gene in sequential samples from Patient A during

LMV monotherapy or LMV/entecavir combination therapy.

20  Figure 6 is a representation showing comparison of the deduced amino acid sequence of
the envelope genme in sequential samples from Patient A during LMV monotherapy or

LMV/entecavir combination therapy.

Figure 7 is a diagrammatic representation of a computer system for determining the

25 potency value (P,) of a variant HBV.

Figure 8 is a representation showing comparison of the HBV nucleotide sequence
encoding the catalytic regioﬁ of the polymerase gene in sequential samples from Patient B
during LMV monotherapy (prior to ETV) and on ETV therapy.

30



conbi nati on or sequential treatnment. The term "sequential” in this respect
means ETV 4 August 2006 followed by LMV or LW followed by ETV or multiple
sequential adm nistrations of each of ETV and LW or LW and ETV. A viral
variant may, therefore, carry nutation only in the DNA pol ynerase or both
in the 5 DNA polynerase and the HBsAg, The term "nutation” '%A&@?Zédﬁad
in its broadest context and includes nmultiple nmutations. The preésent

i nvention extends to a nmutation and any donain of the BBV DNA pol ynerase
and in particular regions F and A througg E provided said nutation |leads to
decreased 10 sensitivity to LMW and/of "ETV. Region F of the HBV DNA
polynerase is defined by the amno acid sequence set forth in Formula I
[SEQIDNO 1] below FORMJULAI 15 L, Bl, B2, bb W G P, C B3, B4,

B5, H, B6Fighri? i83 relstesﬁgtaﬁ'qn $howiag cﬁmpmsoagqf the d@;luoad anp;mo Lamdﬁquenqq oﬁ\|

P, H N, B12, V, D B 4,
B 15, V, Til;g ca \ﬂ?y'qﬁ reglonFotl &13 R;alyrperam: gi:_ne @1 &ue{ha?fammes froq:n P%bc:,p 5\% C}Lgﬁgl

20 Bl TS dvyPingfothlfa y(%l%rﬂosaﬁ)afd&ﬁﬁvltﬁeﬁp or D or A or N or Y B4
is E, or D25 K, s H orRorN, B7 is L or TB8is

A or S BglsTor RSOBlolsA or T, or S Bll is R or T -19- 4 August
2006

5 Figure 10 is a representation showing bomparison of the deduced amino acid sequence of
the envelope gene in sequential samples from Patient B during LMV monotherapy (prior to
ETV) and on ETV therapy.

Figure 11 is a graphical representation of HBV DNA replicative intermediates detected by
10 quantitative PCR relative to the no drug control for both wild type virus and the HBV
encoding the mutations at rtI169T+rtV173L+1tL180M+rtM204V.




B12 is V, or G1313is S, or 1, or T, or Nh or V B14is T, or S, or Kor Y
Bl15 is R or H or K or Q 5B16 is Q or P; and wherein S * is designated
as amino acid 74. In this specification, reference is particularly nmade to
the conserved regions of the DNA 10 pol ynerase as defined by domains A to
E. Regions A to E are defined by the am no acid sequence sety %%% '66
Forrmula 11 [ SEQ ED NG 2] below (and in Aug4yralian Patent No.

FORMULA 11 15 S Z LSWLSLDVSAA YHZ2PLHPAAMPHLL 73
GSSGLZ4RYVA RLS S Z5 S 76 Z7 XNZg Q@9 ZIOXX X zZil L HZzZ12 713 C
SRZ14 L YV Z15 L L Y 716 T Z17 KLHL 719 7220 HP. 1 721 L G
F RK z22 FDEMLEIGIDE@@REPLTILON QETEE%’REFE&REBEMQQEMMS
FZ29HCZ30 Z3i FzZ32YAe DDZ33 VLG A 734 735 736 20 Z3? H Z3g E Z39 L 7-40 z41
Z42 743 Z44 745 746 L L zZ47 Z48 G| HL NP Z49 KT KR WG Y SLNFMGYZSO G

v 2" s ShbrinE KGR R ek ied & phf ol ¥ idEhyiFcag ad Folion Gfylcfeolic
N or 1; Z8 anslNgrrésistant variants of HBV following treatment of patients with ETV or LMV or
5 ETV and LMV and optionally other nucleoside analogs. In particniar, ETV, or ETV and
LMV treated patients gave rise to variants of HBV exhibiting decreased or reduced
sensitivity to ETV and/or LMV. Reference herein to “decreased” or “reduced” in relation
to sensitivity to ETV and/or LMV includes and encompasses a complete or substantial
resistance to the nucleoside analog as well as partial resistance and includes a replication
10 rate or replication efficiency (yield phenotype) which is more than 2 wild-type in the
presence of a nucleoside analog. In one aspect, this is conveniently measured by an

increase in viral load to a level similar or greater than pre-treatment levels.

Accordingly, one aspect of the present invention is directed to an isolated HBV variant

15 wherein said variant comprises a nucleotide mutation in a2 gene encoding a DNA
polymerase resulting in at least one amino acid addition, substitution and/or deletion to
said DNA polymerase and wherein said variant exhibits decreased sensitivity to ETV
and/or LMV and opticnally other nucleoside analogs.

20 Preferably, the decreased sensitivity is in respect of ETV, or both ETV and LMV.

In addition to a mutation in the gene encoding DNA polymerase, due to the overlapping
nature of the HBV genome (Figure 1), a comresponding mutation may also occur in the
gene encoding the surface antigen | (HBsAg) resulting in reduced interactivity of
25 immunological reagents such as antibodies and immune cells to HBsAg. The reduction in
the interactivity of immunological reagents to a viral surface component generally includes
the absence of immunological memory to recognize or substantially recognize the viral
surface component. The present invention extends, therefore, to an HBV variant exhibiting
decreased sensitivity to ETV and/or LMV and reduced interactivity of an immunological
30 reagent to HBsAg wherein the variant is selected for following ETV and/or LMV

combination or sequential treatment. The term “sequential” in this respect means ETV



Z9 is H_or Y: 710 is G or R 57, isDor N Zl12 is Dor N Z13 is S or
Y, Zl4 is Nor Q Z15 isLorM 10 Z16 is Kor Q Z17 isYorF, Z18 is R or
W 219|sYQrL; Z2Dis Sor A 15 721 is | or V; Z22 is | or L; Z23 is V
(c):r 629224 is Cor L; Z25 isAorS; 20 Z26 isVorM Z27 isVorT;, Z28 is R or
. Z is For P, Z30 isLorV; 25 7Z31 isAorV; Z32 is S or A or
Lor M Z34is Kor R z35is Sor T;-180 z36 is Vor G 23%@5%0\4,

followed by LMV or LMV followed by ETV or multiple sequential administrations of
each of ETV and LMV or LMV and ETV.

A viral variant may, therefore, carry mutation only in the DNA polymerase or both in the
5 DNA polymerase and the HBsAg. The term “mutation” is to be read in its broadest context

and includes multiple mutations.

The present invention extends to a mutation and any domain of the HBV DNA polymerase
and in particular regions F and A through E provided said mutation leads to decreased

10 sensitivity to LMV and/or ETV. Region F of the HBV DNA polymerase is defined by the
amino acid sequence set forth in Formula I [SEQ ID NO:1] below :

FORMULAI
15 Ls Bls BZ: Da W, Gx P, C! B39 B4, H: G, BS, H’ Bﬁs L R; BT, P: R: T, P! BS& Rs V: B97 G, Gs V;

F: L, V: Ds K-s N! P: H: Ns T: B]O: Es S’ Blls L, BIZ, V} Ds F: Ss Q: F: S: Re Gs B 13> B 14, B
15 V: S: Wa P: Ke F! As V; P: N; L: Blﬁa ‘S, L: T’ Nz L: L’ S*

wherein:
20
By isL,orR,orl
B, isE,orD
B; isT,orD,orA,orN,orY
By isE,orD

25 Bs isE,orK,orQ
Bs is ‘H, orR, orN,

B, isLorT
Bg isA,orS
By isTorR

30 By isA,orT,orS
By isRyorT



4 August 2006 Z38 is L or Sor R Z39is Sor F;, zZ40 is For Y, Z41 is T
or A, 527242 is Aor S; Z43 is Vor |; Z44 is Tor C zZ45is Nor S; Z46
is For V; 10 Z47 is Sor D Z48 is L or V; Z49 is Nor @ Z50 is V or
1; and M is amino acid 204; 15 and wherein the first S is designated as
amno acid 75. Preferably, the nmutation results in an altered 1 N |.d
sequence in any one or nore of domains F18nd A through E or #gg}%%%%‘da
proxi mal thereto of the HBV DNA pol ynerase. 20 Anot her aspect of the
present invention provides an HBV variant conprising a nutation in an
over | appi ngBepenigeagi@g frame in its genome wherein said mutationis in a
region defined by one or nore of domains F and A through E of HBV DNA

pol ynerase Brd isHeragilorshiat NoariVant exhi bits decreased sensitivity to ETV

and/ or LW ﬁnd o] ti‘%@? Ig 25Yot her nucl eosi de analogs. In a related
enbodi nent , ~ther Sy 8 ﬁdgﬁl an HBV variant conprising a nmutation in the

nucl eoti de Bgquepge &rﬂ:,qﬁimg)rQDNA pol ynerase resulting in an amno acid
addi tion, substitution and/ or “del etion in said DNA pol ymerase in one or
more ami Ao Bei dsisdd, &¥dl; 30 forth in Fornulae | [SEQ ID NO I] and/or H [SEQ
| D NO 2] : :

and wherein S* is designated as amino acid 74.

In this specification, reference is particularly made to the conserved regions of the DNA

10 polymerase as defined by domains A to E. Regions A to E are defined by the amino acid
sequence set forth in Formula II [SEQ ID NO:2] below (and in Australian Patent No.
734831): |

FORMULA II
15
S Z LSWLSLDVSAAFYHZ;PLHPAAMPHLLZgGSSGLZ4RYVA
RLSSZsSZsZ; XN Zg QZngoXXX211LHZ;;ZBCSRZHLYVSL'ZULLY
Zi6 TZ1nGZuwKLHL Z19 Zyo HPIZy LGFRKZpPMGZ;; GLSPFLLAQF
TSAIVZZ,;2252262227228RAF229HCZ30 ZsnFZyu YM DD Zs3s VL G A Zyg Zas Zsg
20 Zy HZEZywL ZaoZo) Zan Za3 Zas Zas Zas LL Zin ZisGIHLNP ZyKTKRWGY

SLINFMGYZs IG
wherein:

25 X is any amino acid;
7, is N or D;
23 islorP;
Zs islorV;
Zy isSorD;

30 Zs isTorN;
Zs iIsRorN;



4 August 2006

H B6, I,

H N T, Blo,

S
515, V, S, W P, K FA V, P, N L, Bl16, S L,

Bl is L, or R
is E, or DB5is E, or K or Q B6is H «opR or N 15 B7 is
A or S BQisTorRBlOisA, or T, or S Bil is R orTZOBlzisV, or

GBl13 is S, or
H or K o

SWL SL

10

15

20

25

30

r
D

Zg

R B7, P, P, T, P, Bs, R V, B9, G G
Q

-22 FORMULA I L, B1, B2, Db W G P, C, B3, B4, H G Bb5,
V, F, L, V, D K N P,
) F, S R~ G B 13, B 14, B
T, N, L, L, S wherein:
or | 10 B2 is E, or DB3 is T, or D, or A r4N Qgt?gggm

E, S B I, L Bl12, V, D F,

, or T, or NN or V B14is T, or S, or H or YBl15is P, or
51% Q or P; 25 and 4 August 2006 -23 FORMULA 11 S Z, L
s ANEN HZ2 PLHPAAMPHLLZ3GSSGLZIRYVA

isNorYorH;
isHorY;
isGorR;
isDorN;
isDorN;
sSorY,;
isNor Q;
isL or M;
isKorQ;
isY or F;
isR or W,
isYorL;
isSorA;
islorV,;
islorL;
isVorG;
isCorlL;
is AorS;
isVorM;
isVorT;
isRorC;
.isForP;
isLorV,;
isAorV,
isSorA;
isVorLorM;
isKorR;
isSorT,
isVorG;
is Qor E;



RLSSZ5 S 276 Zt X NZB QZq 7210 X X X Zii L HZ 2 Z13 CS R Z14 L
LzZISLLY 52716 T zZ17 GZ18 KL HL 719 Z20 HP 1 221 L GF RK 22
GZ23 GL SPFLL AQF TSAl Z224725726227Z28RAFZ29HCZ3GZ31FZ32ym
DDZ33VLGAZ34Z7235Z36

Z37THZ38EZ39LZ407- 4l Z42Z43Z447Z45Z46LLZ477248G HLNPZ49KTKRWGY b @Jﬁlg%

Z50 | G 10 wherein: x is any amno acid; ZI is Nor D, Z2 is

Z3is |l or V; Z4is Sor Db Z5is Tor N Z6is RorN, Z7 is Nor 1; 20
Zgis Nor Yor H Zgis Hor Y, Z10 is gor R zll is Dor NN Z12is D
or N, 25 Z13 is S or Y; Z14 isNorQ Zi1571sLorM Z16 is Kor Q Z17 is Y
or F; 30 Z18 isRorW Z19 is Y or L; 4 August 2006 -24 Z20 is S or A

Y VS
2 PM

Zag 1sLorSorR;

Zig 1sSorF;

Zyp isF br Y;

Za is T or A;

5 Zp isAorS;
Za3 is Vor I

Zgg 1sTorC;

Zys isNorS;

Zss 1sForV;

10 Zy7  isSorDy
Zszn isLorV,;

Zygs isNorQ;

Zsp isVorl; and
M is amino acid 204;
15

and wherein the first S is designated as amino acid 75.

Preferably, the mutation results in an altered amino acid sequence in any one or more of
domains F and A through E or regions proximal thereto of the HBV DNA polymerase.

20 | |
Another aspect of the present invention provides an HBV variant comprising a mutation in
an overlapping open readmg frame in its genome wherein said mutation is in a region
defined by one or more of domains F and A through E of HBV DNA polymerase and
wherein said variant exhibits decreased sensitivity to ETV and/or LMV and optionally

25 other nucleoside analogs.

In a related embodiment, there is provided an HBV variant comprising a mutation in the

nucleotide sequence encoding a DNA polymerase resulting in an amino acid addition,

substitution and/or deletion in said DNA polymerase in one or more amino acids as set
30 forth in Formulae I [SEQ ID NO:1] and/or II {SEQ ID NO:2]:




Z21 is | or V; Z22is | or L; Z23 is Vor G 5 724 is Cor L; Z25is A
or' S, Z26isVor M Z27is Vor T, Z28is Ror C 10 Z29 is F or P;

Z30 is L or V; Z31 isAorV; Z32is Sor A Z33 isVorLorM 15 Z34 isKorR;
Z35is Sor T, Z36is Vor G Z37 is Qor E Z38 is L or Sor R 20 Z39
is Sor F, Z40is For Y; Z41 is Tor A, Z42 is Aor S; Z43 | | ;

25 744 is' T or C z45is Nor S, Z46 is F or V. z47isso§"}:5;?9”¥2§%°6is|_
or VI 30 249 is Nor Q

_22.
FORMULAI

Ls Bl: B2: D, W, Gs P, C; B33 B4a H: G, BS: H: Bﬁ: I: Rs B?: P: R9 T’ P: BS: R: V: B9: Gs Ga V,
F, L, V, D, K, N, P: H: N; T: BlOs E: Ss’Blh L} BlZs Vs D! Fa Ss Q! F, Ss R& G, B 13 B 14, B
5 15 V: SJ W! P, Ks F: A: Vr P: N: L, Blﬁs S, L, T: Ns L: L> S*

wherein:

B isL,orR,orl
10 B, isE,orD
B; isT,orD,orA,orN,orY
B, isE,orD
B;s isE,or K,orQ
Bs isH,or R, or N,
15 By isLorT

Bs isA,orS
By isTorR
By isA,orT,orS
By isRorT

20 By, 11sV,orG
Biz isS,orlorT,orN,orV
By isT,orS,orH,orY
Bis i1sR,orH,orK,orQ
Bys isQ,orP;

25



Z50 is Vor |I; and -25- 4 August 2006 M is amno acid 204; and wherein S*
in Formula | is designated as amno acid 74 and the first Sin Fornmula His
designated as amno acid 75; 5 and wherein said variant exhibits decreased
sensitivity to ETV and/or LTV and optionally other nucl eosi de anal ogs.
Preferably, the decreased sensitivity is to ETV, or both LM V4 Agpgdt@0o&TV.
10 Another preferred aspect of the present invention contenplatesS an I-W
variant conprising a mutation in the-R8cl eotide sequence encoding HBs Ag
resulting in an amno acid addition, substitution and/or deletion in said
HBsSAg in a region corresponding to the am no acid sequence set forth in
Fornmulae | and If wherein said varFoRMEIA Di ts decreased sensitivity to
ETV and/or LMW and optionally other nucl eosi de anal ogs. 15 More
particularly, the present invention provides a variant HBV conprising a

surface th | @ 70 |l e
anm no ac$?;£§?hr§¥18% §%§?%?¢X%fl€ﬂﬁd§ﬁ\gﬁ’%% 16? %S%uﬁg”atz gﬂyoﬁpar ed
to a surkacs sants E@E;kTN@mZ%fZ?JK@CKEflLH‘ZlS‘ZE;MDS R-B\é Rbiydv\§etZg: b Lad

anti body generated to the reference or w| pe surface_ 20 anti

exlhl bt Zere"ﬂZwe@ Zﬂaﬁabﬂf& ZmZzeriélﬁ’tIr%zh |LzGngR§%1/ Ry G i@htS P§a¥i$a@ Fant
t
sequent | BIS MIZebas Lonie Farhik ari ot Fitn I DR HE AR B8 g

LW are go-pon BiZ) er2gd zmzntm? Z3PPR Fip0Zint2,9 G DH [SNIRIZ}HURR W GhY
.separate conpositions. The term "sequential 25 therapy" neans that the two
‘agent s aSin?MGéféB@lﬁwthl n seconds, minutes, hours, days or weeks of
each other and in either order. Sequenti al therapy al so enconpasses

conpl eting a therapeutic course with one or other of ETV or LM/ and then
conphgt i ffe@in:Second therapeutic course with the other of ETV or LMW. 1 30
Accordi ngly, another aspect of the present invention contenplates an HBV
vari ant

X is any amino acid;
Zy isNorD;
Z isIorP;

15 . Z5 islorV,
Zy isSorD;
Zs isT orN;
Zs isRorN;

" Z7 isNorlk

20 Zg isNorYorH;
Zg isHorY,;
Zio isGorR;
Zn isDorN;
Z;2 isDorN;

25 Zy3 isSorY;
Ziys isNorQ
Zis isLorM;
Zis 1sKorQ;
Z7 isYorF

30 Z;z 1sRorW;
Ziy isYorl;



conprising a surface antigen having an am no acid sequence wth a single or
mul tiple 4 August 2006 26 am no acid substitution, addition and/or

del etion or truncation conpared to the pretreatnent HBV and wherein the
surface antigen of the variant HBV exhibits an altered i munol ogical
profile conpared to the pretreatnment HBV where the said the Wéhh&ﬂ&z IS
sel ected for by a nucl eosi de anal og of thg%Bl3V DNA pol yr ner ase, ¥sai

vari ant selected 5 by exposure of a subj- 4-to ETV and/or LW in

conbi nati on or sequential therapy. In a rel ated enbodi nent, the present

i nvention provides an HBV variant conprising a nucleotide sequence

conpri sing #si ngd®ooA;nmul tiple nucl eotide substitution, addition and/or
del etion cogpared o the pretreatnent HBV and which HBV variant has a
surface 10 &#ti g&r ®xhi biting an altered inmunol ogical profile conpared to
t he pretreaz%snpmﬂﬁygg_saiq variant selected by exposure of a subject to
ETV and/or L in conbination or sequential therapy. Preferably, the
variants arZui n iss¥lat®d form such that they have undergone at | east one
15 purificakion step iray fromnaturally occurring body fluid.

Al ternat Pvefs, t KB Qa4 ants may be maintained in isolated body fluid or
may be in Qﬁﬁ fofgm ofRe present invention also contenplates infectious

mol ecul ar cl'6Gnes conprfsing the genome or parts thereof froma variant
HBV. Furt heEsor eis VioeMir esent i nvention provides isolated conmponents from
the wvariant, HBVs such as but not Iimted to an isol ated HBsAg.
Accordingly,’themﬂ?QE nt 20 invention provides an isolated HBsAg or a
reconbi nant zf or mdher eof or derivative or chemcal equivalent thereof,
said HBsAg béing froma variant BBV sel ected by exposure of a subject to
ETV andA6r EiWV i mXomnBj nati on or sequential therapy. More particularly, yet
anot her aspgct of the present invention is directed to an isolated 25

vari ant HBs®Y or 5 PE¥enbi nant or derivative formthereof or a chenical
equi val ent Z&herﬁqgow@erein said HBsAg or its reconbinant or derivative
formor its chemcal équivalent exhibits an altered imunol ogical profile
conpared toZan HBSAgr Arom a reference HBV, said HBsAg being froma variant
HBV sel ected by expos reﬁ%f a subject to ETV and/or LMW in conbination or
sequenti al fHer affy¥ Of & O M,

15 Zss isKorR;

Zys isSorT;

Zyw isVorG;

Zy;  isQorE;

VAT isLorSorR;
20 Zyy isSorF;

Zygy 1BBForyY;
Zy 1sTorA;
Zgy isAorS;

Zyy isVorl;
25 Zu i8TorC,

Zys isNorS;
Zag isForV;
Zss  isSorD;
Zag isLorV;

30 Zyg isNorQ;

Zso i1sVorl;and



30 4 August 2006 -27 Even nore Particularly, the Present invention
provides an isolated variant HBsAg or a reconbinant or derivative form

t hereof or a chem cal equival ent thereof wherein said HBsSAg or its

reconbi nant or derivative formor its chem cal equival ent conprises an

am no acid sequence with a single or nultiple am no acid subst, ¥$j95b06
addition and/or deletion or a truncatipf-conpared- to an HBsﬂd& ght 4

ref erence HL3V and wherein a neutralisizg antibody directed to a reference
BBV exhibits no or reduced neutralising activity to an HBV carrying said
vari ant Ag,. sai.d BB é being froma variant HBV selected by exposure of
a subject™t o E?@nﬁﬁﬁpﬂa Eﬁv in conbi nation or sequential therapy.
Preferred nmutations in the HBV DNA pol ynerase include variants selected
frompatients wth HBV recurrence follow ng ETV and/or LW treatnent..

Pr ef er abland wisseiniS¥ainfemmnula s slesignated s amingaichd Ersndie/fost 3 inFommula II 1s
conbi nati pn, or, sequenti al. ?ggrapy. Nucl eosi de anal og treatnent may occur
in rel at i 957808eq 28 AIISPSUA A1 i on procedure (e.g. bone narrow
transpiantation (BMI) or Ovl) or follow ng treatnment of patients di agnosed
with hepatitis: Follow ng selection of variants, viral |oads am obtai nabl e
at | evel singreldrein saishvarfant exhiibdadenzersed esnsitivityRe &1V andfonlildt asheptionallie

HBV DNA i nc f L971, . KI 1
pacer t1 Rt Sirosi | wifeesc BiriGhuls e e SRET Rl jsoBIERL L ol PO LAgy,
CrtL911, rgARFRTVEY124H, rtHI26R  rtS135Y, rt1169T, r=SOV, rtVi7aL,

rt L180M rd4204V, rtA21S, rtA38E, rtF122L, rtTI28N, rtQL30P, rtTI84G |
rt S2021, rtH248N, rtY252L or conbinations thereof or an equival ent one or

A e 2 L i ons . A
exh bf o Andibitie@Bat Ssnecl o R pyesEn et annlilEt & HESDIHiskERodPine,
nucl eosi de A0 the mlRstide PRGAGHCE dericbdingt HBsAQRAAMIAL Uin® an SatSin6Nadi@r

am no acid positions is based on the nethionine residues in the YNMDD notif
bei ng desaddriinme gubsiitaiion anvddor deletion rinngait FsAQy iy entegiondeartaspending dotthet |

imr;t f‘? s\tM_r ?a{q%dﬁg @F[igasteglrfénc'él%ét t%?tﬁ%r?f %‘o%l?l%g I taﬂg Ifr\?fﬁg'iegluslap vzgneasﬁit g}'ﬁ%bf.tsndéc?eeasg
sensitivity to ETV and/or LMV and optionally other nucleoside analogs.
15 ) |
More particularly, the present invention provides a variant HBV comprising a surface
antigen having an amino acid sequence with a single or multiple amino acid substitution,
addition and/or deletion or a truncation compared to a surface antigen from a reference or
wild type HBV and wherein an antibody generated to the reference or wild type surface
20 antigen exhibits reduced capacity for neutralizing said HBV variant, said variant selected

~ by exposure of a subject to ETV and/or LMV in combination or sequential therapy.

The term “combination therapy” means that both ETV and LMV are co-administered in
the same composition or simultaneously in separate compositions. The term “sequential

25 therapy” means that the two agents are administered within seconds, minutes, hours, days
or weeks of each other and in either order. Sequential therapy also encompasses
completing a therapeutic course with one or other of ETV or LMV and then completing a
second therapeutic course with the other of ETV or LMV.

30 Accordingly, another aspect of the present invention contemplates an HBV variant

comprising a surface antigen having an amino acid sequence with a single or multiple



pol ymer ase gene i s designated codon 550. In this regard, rtV 1 73L, rtL |
80M and rtl1VU04V correspond to V519L, L526M and Mb50V, respectively, in
Australian Patent No. 734831. The term "SPACER ' neans a region that has
been designated between two functional 4 August 2006 -28 regions: Term nal
protein and reverse transcriptase. It provides the correct fo %%_ §¥ gb t he
functional regions and no other specific function has been de @ ?
this region. Corresponding nutations may al so occur in envelope genes such
as in one or nore of PreSl, PreS2 and HBsAg- Particular nutations am as
fol lows: PreSl N1141), PreSl T115S, PréS2 F22L, PreS2 V39A, PreS2 ' P52L,
sL89V, s T118A, s 161L, sE1641), s1195M s1208T PreSlI E86Q PreSlI NIK
PreS2 P41H, s@OK, sP120T, sL176V, sV194F or conbi nations thereof or an
equi val eamineaddd suvsannioneradditicit ia0d/or s deletibic adr euncafiord soipaaed Wne:hei n
said variant exhibits a decreased sen5|t|V|ty to ETV and/or LMW an

opt i onal PiEtEaEent mY@@élwraﬁé?wy acyaptigen o the yaripnt %@Nee@é'élb%?lhgltqfﬁ% Ag
Fi161
S LB g AP A3 AR AT

cor r es poidiehgtetiforbiyonaudieysidicanatog of tho BV mmMpoaﬁneﬁp@csede%nt selected
spacer Kl | 5R, spacer Ml 16L, spacerL128F, spacer S1370, spacer R139G,

spacePF| h¥ sxpesuveais syhjedd 1o ETNagw{or LNIY)ip gpmbinafion orsequentigdherapy.1 697,

rt Weov, rtvi73L, rtLI80OM rtNEO4V rt A21S, rtA38E, rtFl22L, rtTIl 28N,

rt QL30P, rtT184G rtS2021, rtH 248N, rtY252L or conbinations thereof or an
equi val el aorfatel efibodindriethe pratent ipvention ipievides aw IBY varisat icamtanngraei n
said variant exhibits a decreased sen5|t|V| ty to ETV. and/or LMW and

opt i onal Rycleptide seanened SOFWTIEWE o ginglas mykiple mueleetide, sybstitpldon, ,3Jditigns of
t he presen

dot cot s iyl QP BlRtel 1h nd RERBEREHIY ol WRGEHEY VBl baC Kl Eee |

i ﬂentlol;1 y m@dneeddlﬁ/mﬁﬁg aviadlieped ﬁmhﬁna?legxealnpmﬁlet hﬁnﬁéﬂ&}l op nhapéenfeapmmflmv
chenot herapy and/or. to. nonitor vaccl nation protocols, or develop new or
modi f i edS&@o@Eraat mleﬁaqlshy Brrosurgofi 3 subjgetnier B“aéfpmforol enfogatpgtion or

i nventi op cﬁl gé}es a nethod for determning the potential for an HBV
to exhibit uceJ ensitivity to ETV and/or LMW or optionally other

nucl eosi de anal ogs, said nmethod conprising isolating DNA or correspondi ng

nMRNA from
Preferably, the variants are in isolated form such that they have undergone at least one

15 purification step away from naturally occurring body fluid. Altematively, the variants may
be maintained in isolated body fluid or may be in DNA form. The present invention also
contemplates infectious molecular clones comprising the genome or parts thereof from a
variant HBV. Furthermore, the present invention provides isolated components from the
variant HBVs such as but not limited to an isolated HBsAg. Accordingly, the present

20 invention provides an isolated HBsAg or a recombinant form thereof or derivative or
chemical equivalent thereof, said HBsAg being from a variant HBV selected by exposure
of a subject to ETV and/or LMV in combination or sequential therapy.

More particularly, yet another aspect of the presenf invention is directed to amn isolated
25 variant HBsAg or a recombinant or aeﬁvative form thereof or a chemical equivalent
thereof wherein said HBsAg or its recombinant or derivative form or its chemical
equivalent exhibits an altered immunological profile compared to an HBsAg from a
reference HBV, said HBsAg being from a variant HBV selected by exposure of a subject
to ETV and/or LMV in combination or sequential therapy.
30



said MV and screening for a nmutation in the nucl eotide sequence encodi ng
HBV DNA polynerase resulting in at | east one am no acid substitution,

del etion and/or addition in any one or nore of domains F and A through I,
or a region proximl thereto of said DNA polynerase and associated with

resi stance or decreased sensitivity to ETV and/or LW 4 August e& ng (%9
wherein the presence of such a nmutation is an indication of t 19 ?q ood
of resistance to said ETV and/or LM. Pr;;erably, t he assay detects one or
nore of the following nutations in the sp g region and/or the A region;
spacer L971, spacerKI | SR, spacerH 16L, spa=L128F, spaccrS137G

spaccr R139G S rtY re L911, . rt AA7V, rtYl24H, rtHL26R,
rtS135Y, rt ]H%ﬁb“b‘l?' 3\91%’?9’1 t RIVERiESY Providen 4y lsqlm:ysmmﬂmsfg or &

rtF122L, xtm@mémant@immmﬁ&@ma&&ﬁeehchw di¥dan oo QIRIADI QNS

t her eof or agﬁﬁ%val ent ne or nore other tatloﬁ IS i ndlca
vari ant wher PRt Zpcorybinagy gy Getivative fowe oe disetheminab |et;1uvalt9m é&nﬁsﬂs an

A A S R %@h%%ﬂﬁp ek %?lgr ﬁﬁ%%ﬁ&oﬁoﬁaa her

aspect of the present invention produces a
an BBV str ai §ektion vr adruneaticnechnamansi- t0| ari HBsig momlaciefé}&hdéqmva §*§%
and

met hod  comphybstdiGink S res MRNA from sai

screeni ng fo?1 a gn]iJuF @Pg‘?{iﬁ%’% ﬁ’ ?:Ir 8@2@&1&%@ é‘ﬁc@dl‘edgchheemg
pol ymer ase Mmﬁowhé{mvemﬁﬂgsa:dﬁﬁniﬂim#l g Snl er
regi on and th F’ I on spgcerLQ?l acer Kl 1%%5 pacgﬁﬁTG{Vh%tm
spaccr L128F, Ce }S%@?iu“'sﬁ EcTuRiESHty 538’ ees/er LMY in reoxtbindtion t dr9¢eduential
reA97V, rtYl&:éi-dpyrt H126R, rtS135Y, rtl169T, rtNUS0V, rtV1i73L, ALISOM

ft NUD4V, rtA21S, rLA38E, rtF122L, rtTI 28N, rt QL30P, rtTI84G rtS2021,
rdU48N, rtY252L or conbinations thereof or an equival ent one or nore other

mutation is Piefgieadh ' rein sai.d varjant exhibits a
decreased sensi ti Vi t%/tytfogg@f@qu%y Vﬁ%@”&%‘dﬁ‘f‘?éﬁn‘éﬂq%é@m d fipm patidnte
anal ogs. TI cWih dIRY recirrenecafilloming Ethmdm*VmS/Etrédn%@ﬁlC PrdtbAb5, MeSubdtnegd |
rtviz3L, rtL}3aW, Eﬂ,‘g}g tﬁ“ Hﬁ’ﬂ? J]}w M204V or conbi nations t her 861 6r an
equi val ent one’ of Nore. BRE Ut Incompipation 9w<m¢nnal therappriNuclemsidei n
sai d vari antanalogitixiatnsena nth§ cce@SiA e RASS td h ahipldntation proccdure {c.g. bone marrow
transplantation (BMT) or OLT) or following treatment of patients diagnosed with hepatitis.-

Following sefection of variants, viral loads are obtainable at Ievels greater than pre-
treatment levels.

Preferred mutations in the HBV DNA polymerase include one or more of spacerl.97],
spacchIISR spacerH1 16L spacerL 128F, spacer§137G, spacerR139G spacert 1428,
Y54H, nlSll, nA97V, rntY124H, rtHI26R, nS135Y, rtIl69T, tM250V, itV173L, |
rtL180M, rtM204V, rtA21S, rtA3sE, ntF122L, 1tT128N, nQI30P, rtT184G ntS2021,
rtH248N, rtY252L or combinations thereof or an equivalent one or more other mutation is
indicative of a variant wherein said variant exhibits a decreased sensitivity to ETV and/or
LMV and optionally other nuclcoszdc analogs. It should be noted that the nomenclature
system for amino acid positions is based on the methionine residues i in the YMDD motif
being designated codon rtM204. This numbering system is different to that in Australian
Patent No. 734831 where the methionine residue in the YMDD motif within the
polymerase gene is designated codon 550, In this regard, rtV173L, rtL 180M and rtM204V
correspond to VS19L, L526M and M550V, respectively, in Australian Patent No. 734831.
The term “SPACER” means a region that has been designated between two functional



ETV and/or LMW and optionally other nucl eosi de anal ogs. Accordi ngly,

anot her aspect of the present invention contenplates a nethod for

determ ni ng whether an HBV strain exhibits reduced sensitivity to a

nucl eosi de anal og, said nmethod conprising isolating DNA or correspondi ng
NMRNA from said HBV and -30- 4 August 2006 screening for a rru&g\hégg{éoab.the
nucl eoti de sequence encodi ng the DNA pol ynerase wherein the presence of
the following nutations in the B or C dggain of the rt region: rtll69T,
rtvi7z3L, AL180M rtTl84G rtS2021, rtM04V or conbinations thereof or an
equi val ent one or nore other nutation is indicative of a variant wherein

opt 1 onal | y s THmisk by Rl ARG BalRbu Iéprb Bt Rt folatig o e
conponent s functislal segiang! dndl is athes speeifict finefors HRe béwat dddignhicdi By tARdegionli | Y

fluid may 2@ an convem ent ans includi ng any nucleic acid-based 10
det ecti on %ﬂﬁé EAHopS mag, alsg eqeuy i ersielpPR\AsRTsasushtas dp one s mergeef or

via one or pRge P&byrﬁaaﬁﬁs&%%@nnfuﬁgc%x}raﬂgm( Fx@':’és%]folﬂl'{l,% RIS Ny P4, )5sz1”' -

i ncl udes a_g fluid derived tiSsue or organ systens
i ncl udi ng skFigh Retvd E2H1,oRrd$2 N%Wra&‘sﬂj?sai,ogsgw | uiTd 184y ganﬂéxpEm and

enconpassec Tk, 68T Hedt KR BB RO PE PR R RO D 7B
det ection 18V lr%Eg)s combipatipobs lﬂﬁ}rﬂf@@; fi e?mmicrftrongaﬁmbrd ahetxhuﬁ@éwmabdﬁm ]
RFLP FLP

bol yror ph Sth e} WALRE i vaa Ao 4 HFrERE] ST UL FOY SARDLMY ama "

| nt-er sper seghtioaflBt d}thd::‘\/xﬁmf&ﬂﬂ@ BsRodR0 THEBAIRNE BRpdhe Sk BBsALRP: s?iﬂh

i nverse pol I n react ion (i PCR) and rever se transcri ption
pol yner ase sﬁiﬁgﬁlﬁ éﬁcﬁ umtmgmm&mmerwmne rHeRT, BV173L,

det ecti on |d}cﬁmg4ﬁqe4}ka£ﬁ‘}3§f beP%D&} i %er_ AL 5y ypgausﬁqﬂ:%nﬁoﬁ%%m stry.

anti body procedures such a ot and i mur ro
A parti cul #PreTE{ (spacesiSbIPR, nmammlﬁlhespagagéﬁsﬁ spacckSd 3TMOspmiesR 139Gi r ed

systems.  25PERer H2s AT AL S EC malvE R T TR T 5T BN Ve e
reverse hytihﬂBi.atrtIdBOM eﬂ\}izﬂzlq.UertAzlrS trtA38E, @122 UATIZNNG £Qe30RMTRMGsanpl e
's amplifi ergﬂllﬁi, %8{3}] %)292]9 'or combinations thereof or an e(iuiva.lent one or more other
mutation is indicative of a variant wherein séid variant. exhibits a decreased sensitivity to
ETYV and/or LMV and optionally other nucleoside analogs.

The identification of the variants of the present invention penmts the generation of a range
of assays to detect such variants. The detection of such variants may be 1mportant in
identifying resistant variants to determine the appmpriate form of chemotherapy and/or to
monitor vaccination protocols, or develop new or modified vaccine preparations.

Still another aspect of the present invention contemplates a method for determining the
 potential for an HBV to exhibit reduced sensitivity to ETV and/or LMV or optionally other
nucleoside analogs, said method comprising isolating DNA or cdrrespondmg mRNA from
said HBV and screening for a mutation in the nucleotide sequence encoding HBV DNA
polymerase resulting in at least one amino acid substitution, deletion and/or addition in any
one or more of domains F and A through E or a region proximal thereto of said DNA
polymerase and associated with resistance or decreased semsitivity to ETV and/or LMV



ot her ligand-1abeled prinmer to generate a | abeled anplificon.

A igonucleotides inmmobilized to a solid support such as a nitrocell ul ose
filmare then used to capture anplified DNA by hybridization. Specific
nucleic; acid fragnments are identified via biotin 30 or the |igand.
Generally, the labeled primer is specific for a particular nucA‘IE%JSgEO 6
variation to be detected. Anplification occurs only if the varration to be
detected is present. There A August 2006.2¢31 are nmany forns of the reverse
hybri di zati on assay.- and all are enconpassed by the present invention.
Detecting HBV replication in cell culture is particularly useful.

5
Anot her aspeg@ihe | WOR ; : Hpth f.or .det ecti ng
an agent V\hfdcl;lh ?x%?gfe?g&?%ﬁ%ﬁhg%ﬁl?&ggﬁv@ﬁ‘/ﬁ{égﬁég{n llg@:&hog)gr?grr%stl ego
genetic const@4ETVoardier LMVig a replication conpetent-effective 10 anount
of the genonme fromthe BBV contained in a plasmd vector and then
transfecting said cells with said construct; contacting the cells, before,

duri ng and/ oPre&fritdy, the anay detbitdBne v inbrd foth@ Gsiwih® muliioR® id ﬁ%tsﬁgo'rert éonHBV

culturing the d?el s for a ti ”ELQ?”d under conditions sufficient

to replicat® %ﬂ%‘?’ééﬁg‘ﬂ’éﬁﬁq’ SJbguensssel] 5B apaseriild §bnapaeerh h2BFo spacetSd 176,
Virus or VirifcdrRK$9G,PapdckEh 835, i i | S; 2

subj ect i ng tﬁgcéel I's gﬁel || %sat ggsgqu’ gtLﬁlEr gﬁggzglé??lg??rﬁ’ H{S?@‘t g[sf}ﬁsg’l -
or  viral - coRHERBNEMESE ¥ VI 3he sthd8ANS, a0V, moAZiSe trbdSEo tFaRL) M 128N s
has replicat ' | | and/ ar. senbl ed and/ or, been
rel eased in fﬁ?%ﬂ? égggﬁ’elg:?ﬂ??igm%gggﬁwggtloﬁ °§"§’F@§H TR0 8P Fapaletth e
pl-asm d vect@r eramorenotherd mutptioasis endicative gofpa varisdt ahdreifif saidoP@tany iekBibjts a

'he ot hod Sonariseu i I SR Tk asd toionly puer s bapis sialtgsn L

replication conpetent-effective
Accordingly, another aspect of the present invention produces a method for determining
.whether an HBV strain exhibits reduced sensitivity to a nucleoside analog, said method
‘comprising isolating DNA or corresponding mRNA from said' HBV and screening for a
mutation in the nucleotide sequence encoding the DNA polymerase wherein the presence -
of the following mutations in the spacer region and the rt region: ‘spacerL97I,
spacerK1 }SR, spacerH116L, spacer.128F, spacerS137G, spacerR139G, spacerF142S,
Y54H, rtl911, rtA97V, nY124H, rtH126R, ntS135Y, rtI169T, rtM250V, rtV173L,
riL180M, tM204V, rtA21S, rtA38E, rtF122L, rtTI28N, rQ130P, rtT184G, rS202],
rtH248N, rtY252L or combinations thereof or an equivalent one or more otﬁer mutation is
indicative of a variant wherein said varjant exhibits a decreased sensitivity to ETV and/or
LMYV and optionally other nucleoside analogs.

The preferred mutations in the reverse transcriptase are rtl169T, rfV173L, AL180M,
rtT184G, rtS202I, rtM204V or combinations thereof or an cquivalent one or more other
mutation is indicative of a variant wherein said variant exhibits a decreased sensitivity to
ETV and/or LMV and optionally other nucleoside analogs.

Accordingly, another aspect of the present invention contemplates a method for
determining whether an HBV strain exhibits reduced sengitivity to a nucleoside analog,
said method comprising isolating DNA or cdrrcsponding mRNA from said HBV and



30 amount of the genone fromthe HBV contained in or fused to an anount of
a bacul ovirus 4 August 2006 -32 genone or adenovirus genone effective to
infect cells and then infecting said cells with said construct; contacting
the cells, before, during and/or after infection, with the agent to be 5
tested; culturing the cells for a time and under conditions SHbeﬁﬁgﬁbﬁfor
the HBV to replicate, express genetic38equences and/ or assenbfb and/ or

rel ease virus or virus-like particles if resistant to said agent; and 10
t hen subjecting the cells, cell lysates or culture supernatant fluid to
viral - Ofcredtlif@lfo QMRRREIGK- HE et hudRotidaReqiedcé @nesding ethehBINZe rpobymerase t he
virus has replicated, expressed genetic material and/or assenbled and/or
been rel vhseth the presenpe of dhe follstwing anutaidenst in ths B or £n dameiy phihe,d region:

enbodi nent,_{he od i 1 ge i ' . '

conpri o1 HHEQT. Tyigets S SOy ooACh a N b, FL bR RS ki oran
conpet enta Gl AIEH! i of HE lorhéiChuldidh Sadickhi€ef | Ovaridi\vhaCingeaianmarient
stably i n%egrate Into said continuous cell |ine such as but not limted to
2.2.15 exhilily acderrensed sgnsitiretyc do 1B Viiand/arnbMagewd ersiomally cathergnuglepside
culturing the cells for a time and under conditions sufficient for the HL3V

to repl §&: express genetic sequences and/or assenbl e and/ or rel ease
virus or virus-like particles if resistant to the agent; and then
subjecting the cells, cell |ysates or culture supernatant fluid to viral-

‘or 30 viTheldetzotigront HB et dtstdospomeats dn colls cellr lybates, waitured sugematsnt {1y
virus hagnc[ %%lrﬁl}(f: aﬂu%g’mgy '%légﬁ'ysf tan%fogo%veﬁl%r?it means including any nucleic acid-based
10 detection means, for example, by nucleic acid hybridization techniques or via one or more
polymerase chain reactions (PCRs). The term “bodily fluid” includes any fluid derived
from the blood, lymph, tissue or organ systems including serum, whole blood, biopsy and
biopsy fluid, organ explants and organ suspension such as liver suspensions. The invention
further encompasses the use of different assay formats of said nucleic acid-based detection
15 means, including restriction fragment length polymorphism (RFLP), amplified fragment
length polymorphism (AFLP), siﬂgle—;u'and chain polymorphism (SSCP), amplification
and mismatch detection (AMD), interspersed repetitive séquence polymerase chain
reaction (IRS-PCR), inverse polymerase chain reaction (iPCR) and reverse transcription
polymerase chain reaction (RT-PCR), amongst others. Other forms of detection include
20 Northern blots, Southern blots, PCR sequencing, antibody procedures such as ELISA,
Western blot and immunohistochemistry. A particularly useful assay includes the reagents
and components required for immobilized oligonucleotide- or oligopeptide-mediated

detection systems.

25 One particularly useful nucleic acid detection system is the reverse hybridization
technique. In this technique, DNA from an HBV sample is amplified using a biotin or
other ligand-labeled primer to generate a labeled amplificon. Oligonucleotides
immobilized to a solid support such as a nitrocellulose film are then used to capture
amplified DNA by hybridization. Specific nucleic acid fragments are identified via biotin

30 or the ligand. Generally, the labeled primer is specific for a particular nucleotide variation
to be detected. Amplification occurs only if the variation to be detected is present. There



expressed genetic material and/or assenbled and/or been rel eased in the
presence of the agent. As indicated above, variants may al so be detected
with reference to the BBsAg (s gene) 5 and Presl, Pres2 envel op genes.
Preferred nmutations in this regard include one or nore of PreS | N1 14D,
PreSI Tl 15S, PreS2 F22L, PreS2 V39A, PreS2 P52L, sL89V, STIC%gA'“ﬁz @%61L
SE164D, s1195M sl208T PreSl E86Q PreSl NI91K, PreS2 P41H, s H? sB oT,
sL176V, sV194F. 10 Accordingly, another-#spect of the present invention
contenpl ates a nethod for determ ning whether an HBV strain exhibits
reduced sensitivity to a nucl eosi de anal og, said nethod conprising

i sol ating I .fr.om said HBY and screenj for a
mut at i on iar?é\ﬁaggr rﬁ%%@ftlﬂggg&seg%u nce Jeahg% ?Sﬁa E?‘Hea eﬂeéf‘%%%‘;é?ﬁegﬂwe?f&f%‘
t he presengengibnt he following nutations in the PreS 1, PreS2 and HBsSAgQ:

PreS | N1 14D, 15 PreSlI T1 15S, PreS2 F22L, PreS2 V39A, PreS2 P52L, sL89V,
sTI 18A, OAL, sE164D, s1195M s1208T PreSI E86Q PreSI N91& PreS2 P41H,

s@OK, sP}20T.,. . 4 nbi nati ons. t hepeof or an equival ent one
or nore otjf%g?mﬁ%{igq‘?glapl%%&”ﬁ |°ceg{?uv cigpat Eq’r}yal}‘?fa’ erein said variant
exhi bitss a decreased sensitivity to ETV and/or LW and optionally other
nucl eosi de anal ogs. 20 The present invention is predicated in part on the

i dent i fi cAIo8ier Aspeqtsef] theirseseat yvantiantcontsmplass/at matho ofpe datepting ahi agenbf
mut ati ons b : ristics selected from decreased
or reduce s%n%l\%@ﬁ%ryg%g%?ﬁmﬁﬁeosi de anal ogs, a reduced |evel
'and/ or functional activity of hepatitis B e antigen, or a reduced,

abrogat ed or otherw se 25 inpaired inmunol ogical interactivity, relative to
wi | d-type HBV. ThESUETEERE RBoRSHENE |c@astunh cogmprisRg ¢ acplsationviamipeténdsfiective

mut at ijgna ISl fre pa. for,the, deyel o nt . of . assays
to detlgct @ﬁtf/(gf;@gr%eéo%n %gr{z%y}sm%ginéaﬁé%(ﬁ% %Plaglaéqﬂ’ g&%?@ﬁgy éra{}%fg? in
treating said/cells witk¢gidicongrichf ecti ons by those variants and/or other HBV

isolates and for the devel opnent of alternative therapeutic regines for
managi ng | 1BV infections. 30 -34- 4 August 2006

contacting the cells, before, during and/or after transfection, with the agent to

be tested;
15
culturing the cells for a time and under conditions sufficient for the HBV to
replicate, express genetic sequences and/or assemble and/or release virus or virus-like
particles if resistant to said agents; and
20 then subjecting the cells, cell lysates or culture supernatant fluid to viral- or

viral-component-detection means to determine whether or not the virus has replicated,
expressed genetic material and/or assembled and/or been released in the presence of the

agent.

25 In a preferred embodiment, the plasmid vector may include genes encoding part or all of
oher viral vectors such as baculovirus or adenovirus (Ren and Nassal, 2001, supra) and the

method comprises:

generating a genetic construct comprising a replication competent-effective

30 amount of the genome from the HBV contained in or fused to an amount of a baculovirus



Accordingly, one aspect of the present invention is directed to an isolated
BBV variant conprising a plurality of nucleotide nmutations that correlate
with at least two characteristics selected from (a) resistance to one or
nore nucl eosi de anal ogs, (b) a reduced |evel and/or functional activity of
hepatitis B e antigen, or (c) a reduced, abrogated 5 or ot heﬁ%?@stizﬁ'ﬁéi red
i mmunol ogi cal interactivity. Another aspect of the present invention
contenpl ates an isolated HBV vari ant c'o%;e)‘ri sing a plurality of nucleotide
mutations that correlate with (a) resistance to one or nore nucl eoside
anal ogs, (b) a reduced level and/or f3anctional activity of hepatitis B e
antigen, gehSmans ddedovdrdseghnone, effdetiogad aufectrcelis ed\there infegtiigr edd cells with

i mmunol ogi cal interactivity. Yet another aspect of the present invention
provi des saifl ¢opsirugted HBV variant conprising a plurality of nucleotide

mut ati ons selected fromtwo or nore of (a) a nucleotide nutation in a gene
encodi ng a DNA pol ynerase resulting in at |east one amno acid addition, 15
substitution and/@mtaddhgthoellspbafore] dbAg podipmafies mfedtione withsthe dgetrtodiet
exhibits decreased sensitivity to ETV and/or LW and optionally other

nucl eosi destedial ogs, (b) a nucleotide nmutation in a gene encoding a
hepatitis B e antigen or in a transcriptional control elenent of said gene
wherein said nmutation results in a reduced | evel and/or finttional
activity of said digpshptthe clleforrd tigerandamder porditiond eufficitet fort thei BRVito a

gene 20 encoding a hepatitis B pol ypeptide resul t}gﬁg i@ at | east ane .am no

‘aci d addireplagte, express | SBEHS FEPUFLSY a%t@%@?seﬁl & 2PN TRIERASFR B @5 S

reduces, _abk ] . LS8. .ddTpairs its inmunol ogical interactivity.
AAAOAL P61t 2b DAL YRR, arld P 9 y

The detec? am no acl arfants of DNA polynerase is conveniently
acconphi shed by 25 reference to the am no acid sequence shown in Fornul ae

| and H The pol ynorphisns shown represent the variations 0 in _yarious
dat abases for actth¢e sp@wme@eﬂa\ﬁelgfmﬁeﬂgr Wes@ﬁnﬁwtiﬂ?%ﬁtmd or

conprises_.an am ng aci i.ff tiot Soriiate | r t&d, vinds fidated,
i sol ate i‘?’@&ﬁ’%‘Pag?ngdiege’“gh{‘éﬁ%@g tgﬁtvarl%h@eﬁsiﬁzﬁgnﬁgl ter Q%Dm y
pol yr ner ag@rexséd pérefic matedaliargist asBfibled -aBB/or been released in the presence of the
agent.
15

In an altemative embodiment, the method comprises:

generating a continuous cell line comprising an infectious copy of the genome
of the HBV in a replication competent effective amount such that said infectious HBV
20 genome is stably integrated into said continuous cell line such as but not limited to 2.2.15

or AD;
contacting the cells with the agent to be tested;

25 culturing the cells for a time and under conditions sufficient for the HBV to
replicate, express genetic sequences and/or assemble and/or release virus or virus-like

particles if resistant to the agent; and

then subjecting the cells, cell lysates or culture supematant fluid to viral- or

30 viral-component-detection means to determine whether or not the virus has replicated,



The present invention further contenpl ates agents which inhibit ETV and/or
LMW resistant HBV variants. Such agents will be particularly useMif |ong
termtreatnent by ETV and/or LWand/or optionally other nucleoside anal ogs
Is contenplated by the <clinician. The agents nay be DNA or RNA or

pr ot ei naccous or non-protei naceous 5 chem cal nol ecul es. hbtu&gmggﬁqﬁhgt
screening such as fromplants, coral and mcroorganisns is als

contenpl ated as a useful potential source of nasking agents. The agents
may be in isolated formor in the forn133 a pharmaceuti cal conposition and
may be adm nistered sequentially or sindltaneously with the nucl eoside
anal og. 10 Accordi ngly, another aspect of the present invention

contenpl ates a nmethod for detecting an agent which exhibits inhibitory
activity exprassedipenetixhiaterial anl/orssssmhivdeandfordeenaaleestd methsipresenty of cheETV
and/or L ?Id met hod conprising: generating a genetic construct
conprisin repllcatlon conpetent-effective 15 anount of the genone from
said BBV contained in a plasm d vector and then transfecting said cells
with said construct; contacting said cells, before, during and/or after

t r ansf ect Agrindivated abbres, agdmits may #eo be deiedied 3atlc m&:mncmp e HBsAEI(s dene) a

t d f f the BBY . t pl
genet | 8 s ELERS bR A ToR b PR IAY GrothUAns 8 dhis PuRsd SRelyde cre ¢ Rgre of
parti cl espid1nepiss, atest T1386 dPx%SE'Pt22LaPEES§5V§9iQrF1%‘SQFI$2ih§L§W' ST11%, 1

|l ysates or culture 'supernatant fluid to viral-
viral - conﬁbﬁﬂdntsm&tslb%hfeah@SﬂoPdﬂleE&ﬁQe Rre8t INP1K PreS2 tRYaH;i sQ30Kas

replicate tic material and/or assenbl ed and/ or been
rel eased &r%ztoﬁéﬁpﬁ}xﬁxg%f said agent. 4 August 2006 -36 Still another
aspect of the present invention provides a nmethod for detecting an agent

whi ch exhibits inhibitory activity to an HBV, exhibiting resistance or
decr ed@edAsemdingly i anothero agpeot sofdther prédent siavehtiont lvontempiades si ngethod for

determining whether an HBV strain exhibits reduced sensitivity to a nucleoside analog,
said method comprising isolating DNA or corresponding mRNA from said HBV and
screening for a mutation in the nucleotide sequence encoding the envelope genes wherein
the presence of the following mutations in the PreS1, PreS2 and HBsAg: PreS1 N114D,

15 PreS1 T1158S, PreS2 F22L, PreS2 V394, PreS2 P52L, sL89V, sT118A, sF161L, sE164D,
sI195M, sI208T PreS1 E86Q, PreS1 N91K, PreS2 P41H, sQ30K, sP120T, sL176V,
sV194F or cornbinations thereof or an equivalent one or more other mutation is indicative
of a variant wherein said variant exhibits a decreased sensitivity to ETV and/or LMV and
optionally other nucleoside analogs.

20
The present invention is predicated in part on the identification and isolation of variants of
HBYV that ﬁave a plurality of mutations and exhibit two or more characteristics selected
from decreased or reduced sensitivity to one or more nucleoside analogs, a reduced level
and/or functional activity of hepatitis B e antigen, or a reduced, abrogated or otherwise

25 impaired immunological interactivity, relative to wild-type HBV, Thus, the identification
of HBV variants with these mutational patterns is important inter alia for the development
of assays to detect HBV variants and assays to screen for agents which are useful in
treating and/or preventing infections by those variants and/or other HBV isolates and for
the development of alternative therapeutic regimes for managing HBV infections.

30



5 generating a genetic construct conprising a replication
conpetent-effective anmount of the genone fromsaid HBV contained in or
fused to an anount of a bacul ovirus genone effective to infect cells and
then infecting said cells with said construct; contacting said cells,
before, during and/or after infection, wwth the agent to 10 %?“é@%eﬁﬁé
culturing said cells for a tine and under conditions sufficie e HBV
to replicate, express genetic sequences and/or assenbl e and/ or rel ease
virus or virus-Re particles if resistant to said agent; and 15 subjecting
the cells, cell lysates or culture supernatant fluid to viral- or viral-
conponent -detecti on neans to determ ne whether or not the virus has

replicated, expressed genetic nmaterial and/or assenbled _a&d/ grﬁggfen ont
rel eased iAvcoidingly,csenamed ofstiepragsahinveptionsis diregdad tnap 18Qlgleet Y

present invention proyides a.nethod.f.or . ect i (SR o} hikgp t S
i nhi bi t or FORBHFPEL ¢ ﬁ’ﬁ“g]h*YHQf/, i ‘;]ﬁ?qb‘{et ﬂ%‘%%% s‘ﬁ%n%gngrﬁ%;e‘é"rﬂé‘\gggg it

sensi ti vi iy b BTN Sl flol (ap MesthtiiRe Nodosermr st gucigeside analogs,a(b) a
genetic construct conprising a replication conpetent-effective 25 armttécrllt
of the genedeed tevel mal/ar fBMiapehactivify®f hapasitist s aatigH: 8 (ArigigAtceds abyoga

bacul ovirus _genone effective to.inf s and then infecting said cells
Wi th sai d o SHSTWisE ImPAEH, ) 0%841&‘%§%3Fﬁ‘§k§-bef ore, during and/or after
infection, with the agent to be tested; 30 4 August 2006 -37 culturing
said cells for a tine and under conditions sufficient for the HBV ta.

repl i cat e, Arexipsrespeoy of the preseat) iieotien eenipmplatesannipplated JAB Y varapk SQBPYF PG
or virus-like articles if resistant_t | Nt Jefofat | e
cells, celd Pl“ﬁ%lﬁy BPﬁﬁ?H‘{eu?‘éE%B%p‘h%{t gor{?é}étlgu% t(l(?) v@gigﬁa-ﬁc%?pvcﬁl%a?{]?nérg
conponent gﬂ%ﬁ% QRIBBANE) 4 Fedigbe Ievenaahefunetionl aottity behepatitis Phasmtigen,

replicated, expressed” genetic material and/or assenpl ?d and/.or been
rel easHy iand{(¢)e edecadnebrogited af othgryeae impaired immunological interactivity.

Yet another aspect of the present invention provides an isolated HBYV variant comprising a
plurality of nucleotide mutations selectéd from two or more of (a) a nucleotide mutation in
a gene encoding a DNA polymerase resulting in at least one amino acid addition,
15 substitution and/or deletion to said DNA polymerase wherein said variant exhibits
decreased sensitivity to ETV and/or LMV and optionally other nucleoside analogs, (b) a
nucleotide mutation in a gene encoding a hepatitis B e antigen or in a transcriptional
control element of said gene wherein said mutation results in a reduced level and/or
functional activity of said hepatitis B e antigen, or (c) a nucleotide mutation in a gene
20 encoding a hepatitis B polypeptide resulting in at least one amino acid addition,
substituﬁon and/or deletion to said polypeptide which reduces, abrogates or otherwise

impairs its immunological interactivity.

The detection of amino acid variants of DNA polymerase is conveniently accomplished by
25  reference to the amino acid sequence shown in Formulae I and II. The polymorphisms
shown represent the variations shown in various databases for active pathogenic HBV
strains. Where an HBV variant comprises an amino acid different to what is represented,
then such an isolate is considered a putative HBV variant having an altered DNA
polymerase activity. ‘
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Preferably, the HBV genone is stably integrated into the cells' genone. 10
V~liilst the baculovirus vector is a particularly useful in the practice of
the present invention, the subject invention extends to a range of other
vectors such as but not limted to adenoviral vectors. 15.The present
invention further extends to cell lines carrying genetic consérﬂghazcos
conprising all or a portion of an HBV genone or a gene or pa # St4 géne
therefrom The present invention also provides for the use of the subject
H13V variants to screen for anti-viral agents. These anti-viral agents
inhibit the virus. The term"inhibif' includes 20 antagonizing or

ot herwi se preventing infection, replication, assenbly and/or rel ease or any

nowever . ¢ hine preieah iy RER B coRRRIRE Arath (EREB oIl b Anor (Y
addi tion, ratikeReHBY YaidRs SiiRhigedts SANMRNSLTRIRF Ssdml (I8AL i Rba@RReHet ©

chem cal 25 nol ecul es which either mmc a nuc%faom%{g or V\gl ch Interact
with a partEtul and/erutMobtandéor emipmeliy evtler mughensidecamdogsn isc bemttingnted by the

Conbi natori gl _.chem.str nd t h id screening are sone of a nunper of
t echni ques WY € c ﬁe b%e’gtﬁp?“@% %ﬁ%‘d@nﬁ‘g ?foghéq{f:mgnpeopﬁeqraﬁgqu;e@,aceous
di agnosts ¢ a@fdas - mifechibsONRat@d TBEdiuct Nerdehitst aluckt ayCEP{ne éﬁ%nnt]?,ggcfé?ﬁr A58

or the surface antigen is used to rationally“design sma
nol ecul es |micedorgamsing iseslse tomtemhlakedyasr 2 gsafnlspaténtiab eourds-of nadkipgsigeA0Ghe

| ecul ired for. f.uncti d/ tigenicity. S t b
PR T TR IRT T S LR AT O Y
the surf acedaiihis@esd segdtialY ofBialiGnedushnithiBle ﬂﬁléb@ﬁ"e%ﬁ&log?‘ve been

prepared due to the simlarity with 5 reverse transcriptaSe fromH V (Das
et al., J. Virol. 75(10): 4771-4779, 2001; Barthol oneusz et al.,

ot Rl B3 5 B e e S
rational drapGgefilewhizh exhii8nRERGtSacalite s iaﬂm,aéﬂﬁsitiﬂg_\{eﬁaf '&gdécE@ased

resistant nmutations as well as wld type virus. The rationa rug that 1s
desi gned n@gnavihatedil b andlonbM ¥ .iseitmethod Lompridifgexi sting antiviral agent
such as the agent used in the selection of the HBV encoding the

generating a genetic construct comprising a replication competent-effective
15  amount of the genome from said HBV contained in a plasmid vector and then transfecting

said cells with said construct;

contacting said cells, before, during and/or after transfection, with the agent
to be tested;
20
culturing said cells for a time and under conditions sufficient for the HBV

to replicate, express genetic sequences and/or assemble and/or release virus or virus-like

particles if resistant to said agent; and

25 subjecting the cells, cell lysates or culture supernatant fluid to viral- or
viral-component-detection means to determine whether or not the virus has replicated,
expressed genetic material and/or assembled and/or been released in the presence of said

agent.



mut ati ons associated with resistance. Viruses or clones expressing HBV
genom c material encoding the nmutations may al so be used to screen for new
antiviral agents. The above nethods are particularly useful in identifying
an inhibitor of a ETV- and/or 15 LMW-resistant HBV. The present invention
extends, therefore, to conpositions of the inhibitors. The hﬁﬁhgh%%béanay
al so be in the formof antibodies or genetic nol ecules such as Tibozynes,
anti sense nol ecul es and/ or sense nol ecul es for co-suppression or the

i nduction of RNAi. Reference to RNAI inclugkes reference to si RNA. 20 The
term "conposition” includes a "pharmaceutical conposition”. The inhibitor
is referred to below as an "active ingredient" or "active conpound” and may

be selected fromthe list of jnhibitars gi ven abpove. 25 The c Si tion y
Phch ude_an. I GRABE: BTHLAL MRS Bt AnF EPoRoPGRRES i yietiogior SHvame Bt 2gft

agent ident i - : (A= 1 i : | S sl

(i ncl udi ng c‘g]rltlgﬁﬁglg??g‘i}u@maghl%ﬁ%%%gggﬁﬁ? ITF{}S%%‘%:éept abféeagfggsr ri elrvgy

and/ or di | uentBI'V mund/odEMBAsadndethdd caoprving:s, 30 di spersion nedi a,

coatings, antibacterial and antifungal agents, isotonic and absorption
del ayi ng agents and the |ike. The use of such nedia and agents for

pharmaceuical active g‘e%%faﬁﬂg% eﬂéﬁc 8&%@%&%‘3% rép‘iic‘ﬁﬁcl)ﬁ c&ﬁﬁ%@nﬂﬁfé&ﬁ%

art. Except insofar as any conventional nedia’or agent is 1 ncohpati

wi th t he actdamemt nfithedicaome fiozesaid B3O tontaintd @ ohBisebaudn smoempesi bicolwiis
contenpl at ed. SupplLenentary.active jpgredients can. al sa be. incorporated
o the . cERIRSREETIe 8 e coHs Fae e iR le S s T e OB orrpr 1 se
genetic nol ecul es such as a vector capable of transfecting target cells
where the vector carries a nucleic acid nol ecul e capable of encoding an
aspartyl protease i nhidontasting 34id colds; beforeyeduring endéex afipt mfedtienawithrths agent to
vector. éd) th%rn’gdc.euti cal forns suitable for injectable use include sterile
aqueous sol (s tesh ‘(where water soluble) and sterile powders. for the

ext enpor aneous preparation of sterile injectable solutions. It nust be

stabl e under the conditions of manufacture and storage and nust be
preserved agai nst the cutintingrsaid celigfonattioe and underrooodians sufficsnt fordthe HBV

bacteria a“?o frgpqgiafe, express genetic sequences and/or assemble and/or release virus or virus-like
particles if resistant to said agent; and
15
subjecting the cells, cell _lysates or culture supernatant fluid to viral- or viral-
component-detection means to determine whether or not the virus has replicated, expressed

genetic material and/or assembled and/or been released in the presence of said agent.

20 Still another aspect of the present invention provides a method for detecting an agent
which exhibits inhibitory activity to an HBV, exhibiting resistance or decreased sensitivity
to ETV and/or LMV, said method comprising;

generating a genetic construct comprising a replication competent-effective
25 amount of the genome from said HBV contained in or fused to an amount of a baculovirus

genome effective to infect cells and then infecting said cells with said construct;

contacting said cells, before, during and/or after infection, with the agent to
be tested;
30



The carrier can be a solvent or dilution nediumconprising, for exanple,

wat er, ethanol, 15 polyol (for exanple, glycerol, propylene glycol and

| i qui d pol yethyl ene glycol, and the |I|ike), suitable m xtures thereof and
vegetable oils. The proper fluidity can be naintained, for exanple, by the
use of superfactants. The preventions of the action of mcrooh%_gj@po%can
be brought about by various anti-bact Z# al and anti-fungal agents) Ttor
exanpl e, parabens, chlorobutanol, phenol, sorbi6 acid, thirnerosal and the
like. In many cases, it 20 will be preferable to include isotonic; agents,
for exanple, sugars or sodiumchloride. Prolonged absorption of the

i nj ect abl e conposi tiltmmgsaid dedls dooatime andowdebyonditonssmfficientfor the HBV

conpositions, of agents del ayi ng absorption, r exanple, alum nium ..
ronbet edP PRI GH NGRS EPREte RS ASuERT ReLPT SErLls aLon Tisas P o7 3B Kked by
incorporl%,giags ‘tf?é‘siﬁﬁhitc‘!ﬁaiﬁ‘&gaﬁum in the required amount in the

i | ith thg active

appropriate solvent w I ngredi ent and optionally other active
ingredients as required, followed by filtered sterilization or other
appropri ate neans f sterilizatign. In the case of steril owders. for the
prepat ati on of st e?ﬁgleétm&f@ﬁﬁﬁlcéﬂ Iysgtes oF GRture SppgnpfpRt ﬁ,@@ﬁggg\é\gpr Viral:

pr epar ati o, J0gl GHUL B A BhiBO dnbiler &f SRARe Pl 106 30k RGh Bistugsethi ch
yield a éﬁ%&fggﬁo‘%g%&%lﬁve [ ng%é&l@%#tﬂ@ppus %nyﬁgﬁ? ?‘F’%na I yBlcljeasi r’edﬂu

I ngr edi egenetidmAtegiabind00Gsemiled Wihd/or bdee reletsedan itingprestinentof sad sgéntabl y
protected, it may be orally adm nistered, for exanple, with an inert
diluent or with an assimlable edible carrier, or it may be enclosed in

hard or ﬁgfe%%bzf%“mq}gg%ﬁ??ﬁggﬁ%%mé& iMiSheRR1SOPRbLARSEd into tablets.

For oral apeutic-a the active ingredient my be
i ncoiporated wth excipients and used in the formof ingestible tablets,

buccal taplets, t{roches, capsules, elixirs, suyspensgions, . syrups, wafers
and the \%ﬁ’klét a’@u%#_%ﬂﬁ@s?’?‘ﬁ?fnés &nWB?@ﬁﬂ?d{ngﬁsms uPEFcf:lB%'togi CabFeast 1
% by wehghliof! 1RGubeet HOSRAMH Cktentil %o RMGR AiRerVectods st R noP RiniRAd
preparations nmhy, of course, b varied and may conveniently be between
about 5 toadedmovital 88&Y¥mf t he wei ght 10 of the unit. The anount of active

conmpound in such therapeutically useful compositions is such that a
sui tabl e dosage will be -obtained. Preferred conpositions or preparations

15 The present invention further extends to cell lines carrying genetic constructs comprising

all or a portion of an HBV genome or a gene or part of a gene therefrom.

The present invention alsc provides for the use of the subject HBV variants to screen for
anti-viral agents. These anti-viral agents inhibit the virus. The term “inhibit” includes
20 antagonizing or otherwise preventing infection, replication, assembly and/or release or any
intermediate step. Preferred anti-viral agents include nucleoside analogs, however, the

present invention extends to non-nucleoside molecules.

In addition, rational drug design is also contemplated to identify or generate chemical
25 molecules which either mimic a nucleoside or which interact with a particular nucleotide
sequence or a particular nucleotide. Combinatorial chemistry and two hybrid screening are
some of a number of techniques which can be employed to identify potential therapeutic or

diagnostic agents.

30 In one example, the crystal structure of polymerase or the surface antigen is used to

rationally design small chemical molecules likely to interact with key regions of the



according to the present invention are prepared so that an oral dosage unit
formcontains between about 0.1 gg and 200 ng of active conpound.

Al ternative dosage amounts include fromabout 1 gg to about 1000 rug and
from about 10 pg to about 500 ng. These 15 dosages may be per individual or
per kg body weight. Adm nistration may be per hour, day, meq* u@%ﬂ%ﬁ o
year. The tablets, troches, pills, cangLes and the like may al's con?ain
t he conponents as listed hereafter. A binder such as gum acacia, corn
starch or gelatin; excipients such as 20 dical cium phosphate; a

di sintegrati ng agent such as com starch, .pofato starch, alginjc acid and
the | kemolecpTpetuitrd fo8 iy ﬂﬁ%ﬁé‘%‘i‘ﬁ?ﬁﬁg’eg}“ﬁ% agenlyiaY, D8 WERIEL AR AEPELISERt
such as . b B : | avouri ng agent
such as %@%ﬁ)g@?ﬁ%ﬁ? L&gflﬁéaglfd% 1‘vvl terg?fég%@é O?ﬁg?rg‘%? legi\%l ?Ili'ng. When t he
dosage unit formis a capsule, it may contain, in addition to materials of
t he above type, a. liqujd rier. Varjous, other nmaterials _may bhe 25 esent
as coat| SEETAoges oRdPREILY GFaBH BaYih pESTL BTePRSI s  FiE éeg%ﬁv it
For, «<in e , &Rk | r psul gs ] c i L | @y -
sugarsorl%g%?g. Hﬁ%&kﬁgéoﬁefnel}?wr%y%oﬁf a‘?ﬁyﬁi ‘g’ a%'ﬁ?% %ﬂg&*ﬁﬁ% ?'?Eclzr ose

as a sweBhelvlomensyadtial, feervirblognd0(pob 337 B4Lal96A s Atien pr als diapattologes 27@)dy e
and a flavouring. urse, .an ial used in re i ng any dosage

uni t f or B ShH lﬁéﬁb rPaRdsls ?%@Fﬁ%ﬁ{{&‘%ﬂ&ﬁ@s"s 687 b& e faryihe, GpHoms! 856 ¢ i n
,the am“&%%%@hw %ents rhfﬁggbé h?ﬁmsttljﬂﬁva&fcb&ﬁ Ctﬁ@?&ﬁfﬁgrgtsﬂmﬁmﬂn?ﬁs well as

i ncor pora I nto Sustal ned-refease preparations an ormul ations. 4
August 2®1{l6 typettinds Tieatticnahdoygethat redgsigned mhay be bagedam 4 mrddificationt afras t o
an isglated HBsAg.fromthe HBV _ variants, herein descrihbed re ..

par t 1Bul HFne @ﬁ@uﬁl a8an surth po s R85ThRERA cbie srleppamgt i BV eeendine
formth : 1o VAt 0| \ h2Ghalegdh 5
surfaceeég%gﬁéeﬁgsglg{é@ %Y}r?éég%%@!ta F%ﬁ?ref;’g léllo\sﬁgf g{?%rgé%s‘g ?gzveggﬁdi%en or its

r econbi narbdingdhe imutdtione noy atdoche usad teespuesnafoenew aatieiralsgents. i n t he

devel opment of biol ogical conpositions such as vaccine formul ations. Yet
anot her aspect of the present invention provides a conposition conprising a

\éﬁ;: ggts ’gl?@ SE@SB@%%O%%PHOEHY%QM% AP gORE M dr Yord EaTy-Nated/gosi de
15 LMV-resistant HBV. The present invention extends, therefore, to compositions of the
inhibitors. The inhibitors may also be in the form of antibodies or genetic molecules such
as ribozymes, antisense molecules and/or sense molecules for co-suppression or the

induction of RNAi. Reference to RNAi includes reference to siRINA.
20 The term “composition” includes a “pharmaceutical composition”.

The inhibitor is referred to below as an “active ingredient” or “active compound” and may

be selected from the list of inhibitors given above.

25 The composition may include an antigenic component of the HBV, a defective HBV
variant or an agent identified through natural product screening or rational drug design
(including combinatorial chemistry).

Pharmaceutically acceptable carriers and/or diluents include any and all solvents,
30 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



surface antigen fromsaid variant HBV or a reconbinant or derivative form
thereof or its chem cal equival ent and one or nore pharnaceutically
acceptabl e carriers and/or diluents. As indicated above, antibodies nay be
generated to the nutant H13V agents and used for 15 passive or direct
vacci nation against infection by these viruses. The anti bodi eg spﬁ% 5
generated in humans or non- human ani maéﬁ_ In the case of the latter, (he
non- human anti bodi es nay need to be defmmuni zed or nore specifically
humani zed prior to use. Deinmunized may include, for exanple, grafting
conplinentarity determning regions (CDRs) fromthe variable region of a
mur i ne osubs@ncesumavelllmarna mathe iartBycepitinindatyasomyopamy eationahredirons egent 5
fragnent. antib bi.ndi n Fab | ypept i,de. Alternativel am np _aci ds
def i no ERPPRRLS i e detyer e €fent oG Wieora’ G RbislS o REoRHeR 0" so
t hat th@ar@&h%l%ﬁis Ul A IREtivee ¢REBAIERYd By 1 NEMBAcIYSrated GRBPHRX.

| nsof ar as ribozyne, "antisense or co-suppression (RNAi) repression is
concerri ednpasitionsi s 25 conveni ently aimed at post-transcription gene

silenging. DNA or RNA may be adm nistered or a conplex conprising RNA or
a chem cal anal og thereof specific for BBV nRNA may be enpl oyed. Al such

mol ecul eghéTBHarkfichitikal BOMmpbston May ﬂE@EBﬁEﬂkE oEidticCRBRREIES SQBIP as a3Pecor
August 2006 -42 In another enbodinent, the present invention provides a
bi ol ogi cedpaklewp densfeeting texgepedilsiwhere theavecton camRy agruckeic #Bd raplequle capeblsr S

proteins from.sai d varjant .HBV. qr, . conbi nant .or deri.vative formthereof
Br i s cHemeRURE o O ERiot ¥ iy TEE IR 1AM oSt e o Frd1 3ok o,
attenuat ed. The bi ol ogi cal conposition according to this aspect of the
present invention generally further conprises one or nore pharmaceutically
accep® abPhanmgequtisplsfonmel suitable fereintestabihusebinpludgisteile equenysisolusionsyhere

may” be- S HEL AU i ek pBSHeR of HR PEplpdRl P Bherati ot syoelE HRE8E, o
range of soltins 2R i@t bl bl ander ald coiRviMRr ok fadiufe AT stofigk WatGAsstaRP! ¥
where the conposition conprises an HBV.
preserved against the contaminating action of microorganisms such as bacteria and fungi.
The carrier can be a solvent or dilution medium comprising, for example, water, ethanol,
15 polyol (for example, glycerol, propylene glycol and liquid polyethylene glycol, and the
like), suitable mixtures thereof and vegetable oils. The proper fluidity can be maintained,
for example, by the use of superfactants. The preventions of the action of microorganisms
can be brought about by various anti-bacterial and anti-fungal agents, for example,
parabens, chlorobutanol, phenol, sorbic acid, thirmerosal and the like. In many cases, it
20 will be preferable to include isotonic agents, for example, sugars or sodium chloride.
Prolonged absorption of the injectable compositions can be brought about by the use in the
compositions of agents delaying absorption, for example, aluminjum monostearate and

gelatin.

25 Sterile injectable solutions are prepared by incorporating the active compounds in the
required amount in the appropriate solvent with the active ingredient and optionally other
active inpredients as required, followed by filtered sterilization or other appropriate means
of sterilization. In the case of sterile powders for the preparation of sterile injectable
solutions, suitable methods of ﬁreparation include vacuum drying and the freeze-drying

30 technique which yield a powder of active ingredient plus any additionally desired
ingredient.




The present invention is further directed to the use of defective HBV
variants in the 15 manufacture of therapeutic vaccines to vaccinate

i ndi vi dual s agai nst infection by HBV strains having a particul ar

nucl eotide sequence or encoding a particular polymerase or surface antigen
or L, Mor S proteins. In one enbodi nent, for exanple, an HMﬁxarl%sg%boémy

be identified having a particular 20 ationinits polymerasgg erring
resi stance or decreased sensitivity to & nhucl eoside analog. This variant
may then be nutated to render it defective, i.e. attenuated or unable to

cause infection. Such a defective, nucl eoside anal og-resistant virus may
then be used as a therapeutic vaccine against virulent viruses having the

same nutation in its polynerase. 25 The subject inv%ntion extends t its
for assayWhenrthgactiypiingiedieptds sutahlytRyotestedadbimey benprally, %t%regra T or
exampl e, GO, Gl [EALERER: b it BB 0hiRhReLM T, 8l tna KD ERALERL T ON
t echnol ogy "or Teagents Tor | nmunol ogically based detection techniques. A
parti cul anl yardssf sdft aBslhygelatial capesle] be it amgye bk Sconstessedpiare nitsetse dot roeel f or
i mobi | i zed ol jgonucl eotide- or_oljgopeptide-nedi ated detection systens.
30 4 Auguderapeiic admimstiation, the aetivs, ingrsdisat meRy b Ecerrosesd Wiy exgipigAts and

cont enpl . ), i | xhi bi t
Feduced Qeed by P lohs et b ofEseh Dbl @ty Happits, Sk bubfinlel
anal ogs, s3aipd, wefehoshdothetike shue dosmplositionganiNdreparations siubdhchmginraRivast 1%m
said HBV and screening for a nutation in the nucl eotide sequence encodi ng
BBV DNA Pyweighteelactive eempennty The percentags of drecomperations andpisparations BAY:

del etion 14 ' | I B
or o r ogiGuoufte s icd At iy Wver RV BB bodld ST ol 804 S REARIPR,

r esi st@naf the utie CTramesing efi adtivewoimpduad M Muchntierspedtiddllywsefud icombbsitipnesence
of such a mutation (s an_indication of the likelihood of .resistance to

sai d ETV s#pk/that #\witahle desage sulshe mbtaimeds Bystered; gpmpositions, gF inpfpparaions

. . . f' H I .
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between about 0.1 pg and 200 mg of active compound. Alternative dosage amounts

include from about 1 pg to about 1000 mg and from about 10 pg to about 560 mg. These
15 dosages may be per individual or per kg body weight. Administration may be per hour,

day, week, month or year.

The tablets, troches, pills, capsules and the like may also contain the components as listed
hereafter. A binder such as gum, acacia, corn starch or gelatin; excipients such as
20 dicalcium phosphate; a disintegrating agent such as corn starch, potato starch, alginic acid
and the like; a lubricant sﬁch as magnesium stearate; and a sweetening agent such as
sucrose, lactose or saccharin may be added or a flavouring agent such as peppermint, oil of
wintergreen or cherry flavouring. When the dosage unit form is a capsuie, it may contain,
in addition to materials of the above type, a liquid carrier. Various other materials may be
25 present as coatings or to otherwise modify the physical form of the dosage unit. For.
instance, tablets, pills or capsules may be coated with shellac, sugar or both. A syrup or
elixir may contain the active compoimd, sucrose as a sweetening agent, methyl and
propylparabens as preservatives, a dye and a flavouring. Of course, any material used in
preparing any dosage unit form should be pharmaceutically pure and substantially non-
30 toxic in the amounts employed. In addition, the active compound(s) may be incorporated

into sustained-release preparations and formulations.



conputer programed with software, which inter alia adds index values (lvs)
for at least two features associated with the viral variants to provide a
pot ency value (PA) 15 corresponding to the resistance or sensitivity of a
viral variant to a particular chem cal conpound or imunol ogi cal agent.

The Ivs can be selected from (a) the ability to exhibit re5|§t%§ﬁ§2% %
reduced sensitivity to a particular conpound or i mmunol ogi cal ? )
altered DNA pol ynerase fromwi ld-type BBV; (c) an altered surface anti gen
fromw [ d- type HBV, or (d) norbidity or_gecovery potential of a patient.
Thus, in accordance with the 20 present invention, lIvs for such features
are stored in a nmachi ne-readabl e storage nedium which is capabl e of
processing the data to provide a PA for a particular viral variant or a

bi ol ogi cal specinen conprising sane. Thus, in another aspect, the invention

cont-enpl at egfs @ta%%l&g rthppfegé&%&é’bn:ﬁ #‘Pﬁrtﬁe‘? xtehids Sa%%@lhﬂ:ﬂ ﬁ.ﬁ%\é g‘ﬁgi ﬁlngBV

usef ul ness viral “varfant or ogl ca sarrp e conpri

det er ni ni ngvamneqdmrclprdlemmwﬂhhﬂowpmﬁmﬂw Qh©pRkerit invendub pediidesdl HBPAS @Gt
corrprising:wg% code that receives as. input Ivs,for at |east two features

associ at ed buanyy form Jheregh ot ”Hf‘u‘ﬁi 8T shemital equpialent dhereps| hie Jaelated
wherein sai g, figatdd n@ﬂtemﬁ?lrﬁ@eﬁm ar qg&lat%dwﬁé aﬁﬁg& paré' &g%’g‘?’ﬂﬁm

ability to exhibit eS|stanée d sensitivi

conmpound ordsrivatine| agi demicdeequivglets aﬁrealw‘seﬂuladeM‘ie p@éxbefffﬁ:ﬁﬂaﬁ bF OBiological

w | d-type HBY, ]Jéléan altered '?urf ce antigen fromw | d-type H13V, or 5
(d) mor bi di $SPRASTHONS Sud 35 Ya6EiaR &ong patient; (e) altered replication
capacity (increased or decreased); (2) code that adds said Ivs to provide a
sum corresponding to a Pv for said viral variants or biological sanples;
and 10 (3) ¥etcanopher aspectafdid presed iinventibi protideses cotpositiole Bombfisiag £ aid

aspect h venI ds.to onputer for assessing the |ikel
usgf ul nb@ eHjBQ resis tant to ﬁtf%nandfor Ll%l'\? n?optefonally other nucleos?de analogs or g/n HBV
surface antigen from said variant HBV or a recombinant or derivative form thereof or its

chemical equivalent and one or more pharmaceutically acceptable carriers and/or diluents.

As indicated above, antibodies may be generated to the mutant HBV agents and used for
15 passive or direct vaccination against infection by these viruses. The antibodies may be
generated in humans or non-human animals. In the case of the latter, the non-human
antibodies may need to be deimmunized or more specifically humanized prior to use.
Deimmunized may include, for example, grafting complimentarity determining regions
(CDRs) from the variable region of a murine or non-human animal anti-HBV antibody
20 onto a human consensus fragment antibody binding (Fab) polypeptide. Alternatively,
amino acids defining epitopes in the variable region of the antibody may be mutated so that

the epitopes are no longer recognized by the human MHC II complex.

Insofar as ribozyme, antisense or co-suppression ('RNAi) repression is concerned, this is

25 conveniently aimed at post-transcription gene silencing. DNA or RNA may be
administered or a complex comprising RNAi or a chemical analog thereof specific for
HBV mRNA may be employed.

All such molecules may be incorporated into pharmaceutical compositions.
30



of a viral variant or biological sanple conprising same in a subject,
wherein said conputer 15 conprises: (1) a machi ne-readabl e data storage
medi um conprising a data storage nmaterial encoded wi th machi ne-readabl e
data, wherein said machi ne-readabl e data conprise 1lvs for at |east two
features associated with said viral variant or biological sanpl

wherein said features are selected from (a) the ability to ggﬁ@ﬁ??%ﬁos
resi stance for reduced sensitivity to a particular conpound or

i mrunol ogi cal agent; (b) an altered DNA polynerase fromw ld-type HBV; 25
(c) an altered surface antigen fromw ld-type HBV; or (d) norbidity or
recovery potential of a patient; (e) altered replication capacity
(increased or decreased);..(2) a,worldng nenory for s oringlinstructions”for

processing s @nathen melidingal be Bersel VRt geVidsgo Dlojegipal) cgmposition

central - proc Lt i r g 6t PPN bLPg-
r eadabl e datcg)iﬁ or&%web#eagl?ﬁ@gg%ﬁgﬂ%é s%i%igv{s%giscr]ﬁ%}: Si %@qr%gd‘z%ilagtdat ab?g
provide a seombinadiod dersatber fors tieenebfing its chemiPal équivadaitd conpound(s); and
5 (4) an output hardware coupled to said central processing unit, for
receiving said Pv. Any general or special purpose conputer systemis
contenpl a e : o t:l kAC : . ;
clectr cal - Comertye BT e hHETS AR aROtlldaC THEBR Gl CERpBioh Becording t
devi ce, suchhis aspdcer of nthe. pfeseht anegsioamgensrallycfurther bemprisesnael ion wede
to 10 personal conputers, workstatjons or I nframes. The processor nmay be
a gener al pLHlEBB@euB‘F%E/e%%@}?ta‘QP c%?%ﬁﬁ?“or a speci al i zed processor
executing prograns |located in RAM nenory. The prograns may be placed in
RAM from a storage device, such as a disk or pre-programmed ROM nenory.
The RAM mentFhe biologival eorhputiticrnay sompask HBsAg foodike datlectde foagencaHB Vovatandm

execution. The conputer system al sp enb es sysje ere 15t processor
and menoll radheIEoROSeT By Re BRAIaLe! BREARS St ol o eRteiiRon e mOfeBERS

electrical  gom, range of ETV- and/or LMV-resistant HBV variants. Similar inclusions apply where

the composition comprises an HBV.

The present invention is further directed to the use of defective HBV vanants in the
15 manufacture of therapeutic vaccines to vaccinate individuals against infection by HBV
strains having a particular nucleotide sequence or encoding a particular polymerase or

surface antigen or L, M or S proteins.

In one embodiment, for example, an HBV variant may be identified having a particular
20 mutation in its polymerase conferring resistance or decreased sensitivity to a nucleoside
analog. This variant may then be mutated to render it defective, i.e. attenuated or unable to
cause infection. Such a defective, nucleoside analog-resistant virus may then be used as a

therapeutic vaccine against virulent viruses having the same mutation in its polymerase.

25 The subject invention extends to kits for assays for variant HBV resistant to ETV and/or
LMYV. Such kits may, for example, contain the reagents from PCR or other nucleic acid
hybridization technology or reagents for immunologically based detection techniques. A
particularly useful assay includes the reagents and components required for immobilized
oligonucleotide- or oligopeptide-mediated detection systems.
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communi cation by neans of a network. For exanple, a conputer system having
the overall characteristics set forth in Figure 7 may be useful in the
practice of the instant invention. WMre specifically, Figure 7 is a
schematic representation of a typical conputer work station having in

el ectrical comunication (100) with one another via, for exangl Q&Hbqgéw

I nternal bus or external network, a processor (10 1), a RAM (1&95, a
(103), atermnal (104), and optionally an external storage device, for
exanpl e, a diskette, CD ROM or nmagnetic fzape (105). The present invention
Is further described by the following non-limting Exanples. -46- 4 August
2006 EXAMPLE | Overl appi ng genone of HB V The overl appi ng genonme of HBV is
representeddn Fi 1. e | yner ase over | aps

ure The, gene encoding DNA 5 po (P),

the viral el St it Bibd SaRtnsrul S Conrmplsles f maipd Sy detorpininadho
and core (C eTERBY SIS orolpaal it 'gﬂgﬁr ] \/
surface ant %)Sg%g%Sf‘?ﬁgﬂl ar gg} pr ot gfgﬁﬁgomoﬂgﬁﬁﬁﬂ?g%ﬂrﬂg 0 (ths%ttﬁ?glglgﬁe}hlép
surface antigeosidBBsdogs, said methahodmsésingigsolating DNane coagsmding MR LhiemS|
and Pre-S2 gegmgeﬁgﬁgnces.en ode th Ot'hiﬁ envel ppe conmponents. 10 EXAVPLE
2 Patient &H AeITeoBUS ton@ Rufagoy 1n the Rugleqtids seanencs; esodne JABVDNA
hepatiti $ BpBR k! Hn%gin ) i i .

| evel s (>2080 yg%fﬁ%)qgs% ém%?t geg%nlg’r%nce %%8§Wb%§%%§ﬁﬁgﬁ[eﬁhﬁn%mﬂ%@g% %Egﬁ QHL\}I/rAe
2). The pat pesnor moweof HesrwgnpB sintli A ehrngh ot aBB8gionpmekimalethefeed bOwaiddDNAe

initiation of, LMW treatnent the .HBV DNA |levels fell to 8 pg/m___over 54
days of thepgwemﬁﬁ@ngﬁ?swe#]é‘(}g\ wsistARes Qe detrsared mensitiyity ta gl \uaad/or HWy

was a rel apdereidtHeqitbicaté bPRuBULRutdidh i&@gﬁﬁﬁ#ﬁ‘e@ﬁ@%ﬁ%@%ﬁ ot 8Bt Yo

By Day 241 the 20 serum ALT peaked at 741 | was ‘sequence
and LW respaid EAY and/orsLMMas det ected. The patient was then enrolled on Day
3 82 (22{ July 2000) into a blinded ETV plus LMW clinical trial. HBV DNA

| evel s QI y decreased to 33 pg/nm and the ALT

An assessment of a potential viral variant is important for selection of an appropriate
therapeutic protocol. Such an assessment is suitably facilitated with the assistance of a
computer programmed with software, which inter alia adds index values (Iys) for at least
two features associated with the viral vadants to provide a potency value (Pa)
15  corresponding to the resistance or sensitivity of a viral variant to a particular chemical
compound or immunological agent. The Iys can be selected from (a) the ability to exhibit
resistance for reduced sensitivity to a particular compound or immunological agent; (b) an
altered DNA polymerase from wild-type HBV; (c) an altered surface antigen from wild-
type HBV; or (d) morbidity or recovery potential of a patient. Thus, in accordance with the
20 present invention, Iys for such features are stored in a machine-readable storage medium,
which is capable of processing the data to provide a P, for a particular viral variant or a

biological specimen comprising same.

Thus, in another aspect, the invention contemplates a computer program product for
25  assessing the likely usefulness of a viral variant or biclogical sample comprising same for

determining an appropriate therapeutic protocol in a subject, said product comprising;

(1)  code that receives as input Iys for at least two features associated with said viral
agents or biological sample comprising same, wherein said features are selected
30 from:



decreased to 167 rU L by day 784. The patient was started on open | abel
ETV plus LW. However, both HBV DNA | evels and ALT continued to rise and
the HBV DNA was 25 sequenced at day 894 (Figure 2). Patient B Ils a Ever
transpl ant patient. This patient has been treated with a nunber of

nucl eosi de anal ogs including ganciclovir, fanticlovir LMW an@;ﬁg¥1“5566
patient was treated with LWprior to ETV. The patient is currently on ETV
treatment. During ETV 30 treatnent the HBV DNA | evel s were reduced to | ess
than 5 pg/m. At 532 days ETV treatnent,-4fqat corresponds to 3857 days
post transplant, there was a rise in the HBV DNA -47- 4 August 2006 |evels
to 993 pg/m. The HBV DNA fromthis sanple was further characterized by

sequenci ng. EXAMPLE3 . i . Vi rker Ltis . r .
antigen (HBsAg), ﬁgpat&’?%&lggﬁelt%wgbétn I{S%%él%g) %%?alfletd Fgﬁé&gs% lg'hzga;{ %t% ?tlscug“
core antigen (HBCAQ) s@fepdund dr@enindlosital ¥ene nmeasured using comercially
avai |l abl e i mmunoassays (Abbott Laboratories, North Chicago, IL, USA). 10

Hepatitis B viral (bDNA tesltared B epoiymstase rouswild-tspeHPBMir e hybri di zati on
assay according t he nuf acturer. irect. \gene Hybrid Capture
11, Digene Di agno‘fS?i csm}‘ﬂﬁe.r?c{" valc?&?i@%oﬁgliﬁﬁg&%ﬁu?ractur ers stated
cut-off fer det ec(fd'g ng h&bi&i&f@ﬁc@o@dﬁyﬁbﬂeﬂtﬁaﬂ@&‘aﬁﬁeﬂi nmens was 0.7 x 106
copies/m or 2.5 pg/m, [Hendricks DA, et al., AinJ din Pathol 104:
537-46,1995]. 15 @Mwﬁu@w@hmwga@w(mmmomr@m)mas extracted from
100~tl of serumcollected at 6 different tinme points (Figure 20 2) as
descri bed previously by Aye et al., JHepatol. 26.- 1148-53, 1997.

A i gonucl eot@yles codertfatS¥dishasd 266 td préae Wosuhs cofdionldidfy, toAdsPy dbi 8aid viral
Amplification of the HBV polynerase gene has been described by Aye et al.,
1997, supra. The asiapisfor biclegiralisemplesrgwluct s were purified using PCR
purifi cawon col ums from MO

C

(3) a computer readable medium that stores the codes.

In a related aspect, the invention extends to a computer for assessing the likely usefulness
of a viral variant or biological sample comprising same in a subject, wherein said computer

15 comprises:

(1)  a machine-readable data storage medium comprising a data storage material
encoded with machine-readable data, wherein said machine-readable data comprise
Iys for at least two features associated with said viral variant or biological sample;

20 wherein said features are selected from;-

(@  the ability to exhibit resistance for reduced sensitivity to a particular
compound or immunological agent;
(b)  an altered DNA polymerase from wild-type HBV,
25 ~(¢)  analtered surface antigen from wild-type HBV; or
(d)  morbidity or recovery potential of a patient;

(e) altered replication capacity (increased or decreased);

(2)  a working memory for storing instructions for processing said machine-readable
30 data;



25 BI O Laboratories Inc (La Jolla, CA) and directly sequenced using Big Dye
termnator Cycle sequencing Ready Reaction Kit (Perkin El nmer, Cetus

Norwal k CT). The PCR prinmers were used as sequencing priners, OSI 5 - GCC
TCA TTT TGI GGG TCA CCA TA -T (nt 1408-1430) [SEQ ED NO 3], TTA3 T- AAA
TTC GCA GIC CCC AAA - Y(nt2128-2145) [SEQ ID NG 4], JM5' - T{%@B@A@C
CCT CAG GCT 30 3'(ntl676-1696) [SEQ ID NO 5], TTA4 5 -GAA

CAG CGG -3' (nt 4 August 2006 -48 2615-2632) [SEQID NO 6], OS2 5° TCT CIG
ACA TAC TTT CCA AT 3' (nt 2798- 2817) [SE 1D NO 7], to sequence the
internal regions of the PCR products. EXAMPLE5 5 Analysis of HBV DNA
Patient A: The LMW resistant nutations at rtL180M and r LM204V were detected

by sequencjng by day . 199 (Table.3). ring.ihe hlinded phase of .entecavir
and LW trbﬁt rre%tc?ntfﬂé’fﬂif’g%{{lg diptagoup f?ﬁlcf/\é’gﬂap%én%?réfc to ﬂé“grﬂl e-
mutation in the B, Bogni -] 69 : I3 iAati A4 bt he
two ot her B domal?ﬁ nmut g{&f"%ﬁg?%etlﬁﬁl@’ %{)\%& g%ﬁﬁfﬁ}?%‘fﬂxg&?éﬁapﬁaiaﬂt‘ﬁ‘éﬁrhﬁﬁ
mut ati on at rt M2O&MN ioffi sdifh & otapondingXomihier saf cotipeund(syyiande changes were

al so detected in the polynerase and in the overl appi ng envel ope gene
(Table 4, Figures 4, 5 and 6). These uni que changes were conpared to

referenceg sgguengs, I - | ;
Consensus SChuenar YpeIRIERs tafficd o ERTabONl SRR, Frciiing 3w
changes. Patient B: The sanple at 532 days ETV treat nent was sequenced and

was conpared to s |l es .pyior to ETV treatnment (Figures 8, 9 and 10) .

Several pol sa%féﬁ%tsmlgﬂwwnweé SYHEM; 15 C?‘I%F%l%%éﬁ%blé thepres @t gyyyention

rt A21S, rt O %1 - 2d

' 30p, 1 rRaBRbckf BlogkdsHY BEHs e comiphlication path RO Ri8lingly Ak et cne

start of ETxput'edputelevicehsuchatsiacietminall Sloele n systein\dday imdtdee bt smbttineited, to

mut atioE@ at rt %thﬂ@ﬁnd M2Q4V wer e detected ,j((thi ures 8, 9.and 10 The LW
e

mut at i oh& (R ¢ WRDEIAONS BT DARTREES cRSRIPPFR§OTRGY BF G e PBTRISC | n
R o
RAM memory. The programs may be placed in RAM from a storage device, such as a disk
or pre-programmed ROM memory. The RAM memory in one embodiment is used both for
data storage and program execution. The computer system also embraces systems where
15 the processor and memory reside in different physical entities but which are in electrical
communication by means of a network. For example, a computer system having the overall
characteristics set forth in Figure 7 may be usefil in the practice of the instant invention.
More specifically, Figure 7 is a schematic representation of a typical computer work
station having in electrical communication (100) with one another via, for example, an
20 internal bus or external network, a processor (101), a RAM (102), a ROM (103), a terminal
(104), and optionally an external storage device, for example, a diskétte, CD ROM, or

magnetic tape (105).

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



25 of the virological break-through on ETV, the LW selected nutations were
still present as well as the nutations |isted above. Al the nutations

| isted were conpared to reference sequences fromeach of the seven
genotypes A-G as wel|l as a consensus sequence from pretreatnment sanples to
determ ne uni que changes. 30 Patient B is HBeAg negative and %%#ﬂ@tVZOOB

i solated fromthis patient encoded a mut4fti on in the precore gene at
G1896A that results in a stop codon in the precore protein -49- 4 August
2006 precoreWe8Stop. Mutations in other regions in the genone that

i ncluded the precore nutation at GlgRGArppE Bffect the replication fitness
of HBV and the sensitivity to antiviral agents in conbination wth the

mut ati on in the pol ymerase gend}véblappitgRermelof HBYro anal ysis of entecavir
resi stance The sensitivity/resistance profile of HBV nutants to entecavir
was examned in vitro using reconbinant HBV/ bacul ovirus. The procedure for
anal ysi ng ;LB n 0, | h s %agh@mAeS
7-14. EXAA}EPHI:&E%Vé%g?%C%%O%Ge&lg%é\;% rel}%?g%ltt%h cﬁgqqgm&eir eﬂrlr%%nitlgl ned

suppl enentpedyriemse'(B), |msaelaps rteelivinal feovelbpe gesempRrerfntaed Riet$2, 18% Wﬁlally

heat -i nactiv ted f bow seru hco BRL Gai thersh r

nar i {1 e FheRbbeor aad 03 (65 PR Bhe HEY: feslue ramivires seradh gt lvee
m ni mal esgpit életacgwlg@ﬁss qmelﬁfgérﬁr@ftﬂ%m partHt U \feiteﬁ«aa 1brb%c&1bvmaeds&rﬁcal
bovi ne senan (MEM F I's were grown in humdified 37*C

i ncubat or sa.nachS%IBQﬂg)/bnd mauclmmmegs Brepsequenon Wi PE-3A bad Rrodilr gane

transfer vector wih cifjc 0| nt in utatjon s 25 The reconbi nant

HBV/ bacul Wﬂ?@geﬁ&q’éﬁﬁﬁs@aﬂf FVEIQRT FORPYIen {esti ng has been previously
descrifgpd (Del aney el al., Antimcrob Agents Chenother 45(6): 1705-1013,
2001). In brief, the reconbinant transfer vector was created by excising a

fragment containing the 1.3x BBV gcRXAMBBES ruct and cloning it into the

mul ti ple cloning region of a bacu),‘%}/énrtgnd Treatment

Patient A is a 44 year old male with ch;onic hepatitis B presented on Day 0 (9 July 1999)
15 with raised serum HBV DNA levels (>2000 pg/ml) and was commenced on LMV
treatment immediately (Figure 2). The patient A was HBsAg positive and anti-HBe
positive. Following the initiation of LMV treatment the HBV DNA levels fell to 8 pg/ml
over 54 days of therapy. The HBV DNA levels remained low until day 199 when there was
a relapse in replication such that HBV DNA levels reached 1826 pg/ml. By Day 241 the
20 serum ALT peaked at 741 IU/L. The HBV DNA was sequenced and LMV resistant virus
was detected. The patient was then enrolled on Day 382 (24 July 2000) into a blinded ETV
plus LMV clinical trial. HBV DNA levels only decreased to 33 pg/ml and the ALT
decreased to 167 IU/ L by day 784. The patient was started on open label ETV plus IMV.
However, both HBV DNA levels and ALT continued to rise and the HBV DNA was
25 sequenced at day 894 (Figure 2).

Patient B Is a liver transplant patient. This patient has been treated with a number of

nucleoside analogs including ganciclovir, famciclovir LMV and ETV. The patient was
treated with LMV prior to ETV. The patient is currently on ETV treatment. During ETV
30 treatment the HBY DNA levels were reduced to less than 5 pg/ml. At 532 days ETV
treatment, that corresponds to 3857 days post transplant, there was a rise in the HBV DNA




vector pBlueBac4.5 (Invitrogen, Carlsbad, CA). Point nutations were created
by site 30 directed nutagenesis using the comercial lIdts according to the
manuf acturers specifications (Qi kChange, Stratagene). A HBV reconbi nant
encodi ng the reverse 4 August 2006 50 transcriptase nutations rt:1169T +
rtvi7z3L + rtLI 80M + rl M204V. The nucl eoti de sequence of themglaanng?sgd
the point nmutations generated by site directed nutagenesis P@ ESATEY med
by sequencing using the ABI PrismBig Dye Term nator Cycle Sequencing
Ready Reaction Kit according to the manufggturer's specifications (Perkin
5 Elmer, Cetus Norwal k, CT). EXAMPLE9 Ceneration of reconbi nant
bacul ovi ruses containing the 1.3 HBVconstruct 10 Purified reconbi nant
transfer vector and |inear AcMNPV bacul ovirus DNA were co- transfected into

Sf21 cells lgglqdgo 1998 paeNpTie HBYhIINS from s spmpla mievi furibge sheresterizesh by

CA); reconhi . viruses were isolated by plaque assay according to the
manuf actupg‘F&lgéh{c}nﬁétructi ons. A series of reconbinant viruses were
anplified fromisolated plaques by infecting 100-m n dishes of Sf2l cells.
Viral DNA was extracted fromanplified viruses 15 using standard
procedures. Purified viral DNA was diBEAMBLE3Ih restriction enzymes and

then fragtionated by el ect rophorﬁs&&ti&ﬁozﬁ%xﬁ%k%ar ose gel. Southern
[

blotting was perfornmed to determne h™virus Tsol ates contained the
intact 1.3 BBV construct. A Boehringer Mannhei m Random Prime DNA Label i ng

kit andi anapoli,s, IN was used to ggner ate [p32] -radiol abel ed probes. A
ful I -1 engt Alpatis & surfase catigey (HBsdehehepatitis SR £ 20tigen {HBehg)qebtifie and

of “t he ol SRRUB0GS: cofp| Bhudhl REIAGHC otk R AT Sell WGR aiBurel 6"
TGT GGG TChofififerdiallp avhitil liBnRoaisays (AbbedLiaberalo28, North4GRicags AlLJiUSAY. 0

BBV CGenebapk Accessi on . nunber M38454). and,the anti sense prinmer 5 -TCI CTG
ACA TAdrb T%@@W ﬁw-n@-l DNscdpviels Wesedpedswigd st aeapturg hyordizotierpassay: aseordiget o

Y, CEnshegh SRS Ps MBSond BARA) 10 COPLA S SDILITERIRIES
CAA-3' [ SE@eltsviNe) BID). Mhel eadufsdsrers stated cut-off for detecting HBV viremia in clinical
specimens was 0.7 x 10° copies/ml or 2.5 pg/ml, [Hendricks DA, et al., 4m J Clin Pathol
104: 537-46, 1995].
15 ‘
EXAMPLE 4
Sequencing of HBV DNA

HBYV DNA was extracted from 100pul of serum collected at 6 different time points (Figure

20  2) as described previously by Aye et al., J Hepatol. 26: 1148-53, 1997, Oligonucleotides
were synthesized by Geneworks, Adelaide, Australia. Amplification of the HBV
polymerase gene has been described by Aye et al., 1997, supra.

The specific amplified products were purified using PCR purification columns from MO
25 BIO Laboratories Inc (La Jolla, CA) and directly sequenced using Big Dye terminator
Cycle sequencing Ready Reaction Kit (Perkin Elmer, Cetus Norwalk, CT). The PCR
primers were used as sequencing primers, OS1 5'- GCC TCA TTT TGT GGG TCA CCA
TA -3' (nt 1408-1430) [SEQ ID NO: 3], TTA3 5-AAA TTC GCA GTC CCC AAA -
3’(nt2128-2145) [SEQ ID NO: 4], JM 5’- TTG GGG TGG AGC CCT CAG GCT -
30 3°(nt1676-1696) [SEQ ID NO: 5}, TTA4 5° —-GAA AAT TGG TAA CAG CGG -3'(nt



2345- 2362 according to HB ' V Cenebank Accession nunber, M38454) and 5 -TTT
CTC AAA GGT GGA GAC AG 3' [SEQ ED NO 9] (nucl eotides 1790-1810 accordi ng
to I-1BV Genebank Accession nunmber M38454). 4 August 2006 EXAMPLE 10
Preparative bacul ovirus anplification andpuriflication Bacul oviruses were
anphfied by infecting suspension cultures of Sf21 cells in |og ﬁét?o% 5
a nultiplicity of infection (noi) of 0.5 pfu/cell. Infections were allowed
to proceed until a majority of the celH48-in the flasks showed visible
signs of infection (four to five days). Virions were concentrated from

I nfected Sf2l nmedium by centrifagation at 80,000 x g and purified through

a 20-60% - yon isf iTetr OTHACKRTAC T @CA AT 3' (nt 2798-
quadr upl i 2@1 5??%@??9?2%? ng (2’%%5:)3% dilution. An aliquot of each high
titer sto@RlMESEQOIUNED Map sBiNknes thednteimnh regions gfdhy BeRagedifdhe was
anplified and sequenced to confirm the presence of the site-directed

nmut agenesi s as in Exanple 9 EXAMPLE 11 Infection of Hep& cells with
reconbi nant HBVexpr essing bacul ovi r ysx AAPPEEBG2 cel | s were seeded at

approxi mately 20-40% confl uency and then were grown for 16-24 hours before
i nfectison. On the day of infecti ofnalysis of HBXBNd ates of cells were
trypsini zed, and viable cell nunber was determ ned with a henocytoneter
usi ng Trypan bl ue exclusion. Average cell counts were cal cul ated and used

to determ hg. fre@@att BfindtionS"at kT BHOM t@K rtVEX0AYS &feye detecteiieby
cells at "?ﬁtg"‘%‘nﬁi \(’:@tee rmirf3 Hep&2 cells were washed one tine with

'ser um f r egeqviehting beriayel 9 §Eakle &¥). uring tRablindsd phasewa enteravit sadi WG vEm
i t hout t hi t I at ' | . val :
And 0. 25 ReRRST b BCAE. StV O Lnes s el Hhigh tiiBiofln 'l Homain
Bacul o 1 YBrRDT GRS neoiHRiohOk I toafvodilier Bdomain riitagons 4tilgkSOM e
very

rocking e mnutes to 25 ensure that the inoculum_ was evenly
di stri but add riViE73Lnac wellras thesmutation at piM2043 imtlee O-dorapine & pumber af e e

S s PR Tererioh gefeed i Bhd Sy A8l SLF HEW Eibpill bveRipegehbout
(Table 4, Figures 4, 5 and 6). These unique changes were compared to reference sequences

from each of the seven genotypes A-G as well as a consensus sequence from pretreatment

15 samples to determine unique changes.

Patient B: The sample at 532 days ETV treatment was sequenced and was compared to
samples prior to ETV treatment (Figures 8, 9 and 10) Several polymerase mutations were

. detected in this sample including rtA21$, tA38E, rtY54H, riN76D, rtL91l, rtF122L,
20 rtY124H, rtT128N, riQ130P, tL180M, rtT184G, rtS2021, rtM204V, rtH248N, rfY252L.
At the start of ETV treatment the patient had been on LMV treatment and the mutations at
rtL80M and M204V were detected (Figures 8, 9 and 10). The LMV mutations (rtL.180M

and rtM204V) were detected during ETV treatment even in the absence of the LMV
selection pressure and these mutations may also contribute to ETV resistance. At the time

25 of the virological breakthrough on ETV, the LMV selected mutations were still present as
well as the mutations listed above. All the mutations listed were compared to reference
sequences from each of the seven genotypes A-G as well as a consensus sequence from

pretreatment samples to determine unique changes.

30 Patient B is HBeAg negative and the HBV isolated from this patient encoded a mutation in

the precore gene at G1896A that results in a stop codon in the precore protein



4 August 2006 -52 EXAMPLE 12 Analysis of secreted HBVandgen Detection of
hepatitis Be antigen (BBeAg) was perforned by radioi rnnunoassay and 5

m croparticle enzyne i nmuroassay using kits purchased from Abbott
Laboratories (Abbott Park, IL, USA). Mediumfrom Hep& cells was
collected, centrifuged at 6,000 g to rgguve cellular debris, 4tﬁ{ua[]§tfﬁ066d
to clean tubes, and stored at 20' C until analysis. HBeAg values~are
expressed as fold of positive control. Medium sanples were dil uted

appropri at el at di pi rmmunassay.results were bel ow posiii,ve_caontrol
val ues foPrc’%@w@P' lTSOr} E‘%/gfqnérfno eigﬁnpg@eﬁ]a&l &u&ié}plﬂ?ecgf?c%e

i nt er medi ﬂﬁl?actio%5atB§Y??@Aem9§ir Fetd 8% WRLiBatiorChRk&of BV AR el SitlsaiAlyCto
fraction of Hep& cells | seélln 0.5% w v NP-40. Cytoplasmc extracts were
adj ust ed amtivifil apaitd in ddndiRatmdvitiuthemoutetore thpolyaeraseigened by an

I ncubation to 500 g/n-d Proteinase K for 1.5 hours at 37*C. HBV DNA in the
sanpl es were then extracted using commercial DNA extraction Kkits such as

Q ageng(DNA extraction) or in- housem%ysi ng sequential phenol and 20
chl oroform extractions, and the nuclelic acids were recovered by ethanol

precipitation. Nucleic acildvyitnearalysisof paechir nekisiadcpl /1 TE (10 mmol /|
Tris, 1 nmmol /I ethyl enedi am netetraacetic acid), nornmalized by 0OD260, and
digested with 100 g/m RNase (Boehringer Mannheim |Indianapolis, IN) for

one hour 2o | ‘ = d & EPPhaEBSistheand
Sout hern EP%?%}SIA&@%%?%@H%F %?r‘?\f%ggtﬁ??glsglés?@ea&%@% %&RﬁghGS 670 i r?:atggf1 ng

densi t oneteepmhimint HEBWiaculovims. At ywocedoret aar analBiinRetle resistente profile 1s
Cal i fqr.ni a),.was, use 0 .an ze. sy} abl e exposures of Southern bl ots.
Densi 38m?&tynﬁ‘i%t%ﬁg@iqwgmlqs%i‘gtic dose response curves using the
Tabl eCurve 2D software package from Jandel Scientific. Logistic dose

response equations were used to calculate 1C50 and |1 C0 val ues and
co-efficients of variation. 30 EXAMPLE 7

‘Cell culture

15 Sf21 insect cells were maintained in supplemented Grace’s insect medium fiuther
supplemented with 10% v/v heat-inactivated fetal bovine serum (Gibco BRL,
Gaithersburg, MD) in humidified incubator at 28 C with CO, HepG2 cells were
maintained in minimal essential medium supplemented with 10% v/v heat-inactivated fetal
bovine serum (MEM-FBS). HepG2 cells were grown in humidified 37°C incubators at 5%

20 vivCO;.

EXAMPLE 8

Preparation of HBV/baculovirus transfer vector with specific point mutations

25 The recombinant HBV/baculovirus system used for antiviral testing has been previously
described (Delaney ef al., Antimicrob Agents Chemother 45(6): 1705-1013, 2001). In brief,
the recombinant transfer vector was created by excising a fragment containing the 1.3x
HBYV genome construct and cloning it into the multiple cloning region of a baculovirus
vector pBlueBac4.5 (Invitrogen, Carlsbad, CA). Point mutations were created by site

30 directed mutagenesis using the commercial kits according to the manufacturers

specifications (QuikChange, Stratagene). A HBV recombinant encoding the reverse



4 August 2006 -53 EXAWMPLE 14 Real-tine PCR For the real-time PCR based
assay for HBV, HBV DNA was extracted from 200 ~LI of 5 serumusing the

Q Aanp DNA M ni, Kit according to the nmanufacturer's instructions (Q AGEN
GrbH, Hildens, CGermany). Prinmers and a nol ecul ar beacon were designed for
conserved mcleic acid sequences within the precore donain of4th ustB¥os
genone to anplify and detect a 216-nucl eotide product (Fi gureAf?.
Amplification was performed in a 50-41 reaction m xture containing 1.0
Taqman buffer A (Applied Biosystens, Fos§$6 Cty, 10 CA, 3.0 nMMd, 0.4
pnol of each prinmer per pl, forward priner; PCl (5 GGGAGGAGATTAGGITAA3'
[SEQ I D NO 10]) and reverse prinmer, PC2 (5 GGCAAAAACGAGAGTAACTC3' [SEQ ID

NO 11]), 0.4 prnol of the HBvwspecific nolecul ar beacon per uL,
(5' FAM CCCOTassqtassT Tetalems ToEORECTGTY IGAEGEGHDABOML +3 rNIZELY | DhalChddatide

wh FAM 6 15 b fl i n,,and DABCYL, .

o et hyl SSRERE e e pISEAR IR nd pbite SRR erRICRY Sito dWsries TWASRerisU

of Anpli Tagvége! corPhhedo byneéqacinFenkhg- Rk MABI- PRER P?,g& g} Qtoysgﬁgge
p :

the ABI PRI SM 7700 spectrofl uoronetric thernocycler I osyst
The PCR pr ofB#RcEsh Ready Resetiom Kihiactaading yto| the (r9fnuthdharer’s Gspetificatim)s (Perkin

foll owed; b | il | ycles (94'C for 15 sees, 50'C for 30 sees,
720C for 3?@?&5;. &J‘Z]gb{?ﬁﬁelk’ict:gfrunent detected and recorded the fluorescence
spectrum of each reaction tube during the annealing phase. An external

standard was constructed by ligation of a 1.3 kB wild-type H13V plasmd
(genotype D) into the pBlueBac pl asni BX4MPBE Q Her shey Medi cal Center,

e et brm ne 8o HRRb ARG pa- s antagring dhe 13 AV amarart ut i ons

of the plasmd ranging from 10s copiestral to 100 copies/m were included
I n eacrk@r L? i_g order to generate a standard curve. The copy nunber in each
exper i nént AMrfgd decynbinaal gansferveter pyd ilimear AsMNPYrbaghlaviims RINA wete co-

threshol d g4fidt€ctedtto S£21 cells using the BacNBlue transfection kit from Invitrogen (Carlsbad,

CA); recombinant viruses were isolated by plaque assay according to the manufacturer’s

instructions. A series of recombinant viruses were amplified from isolated plaques by
infecting 100-mm dishes of Sf21 cells, Viral DNA was extracted from amplified viruses

15  using standard procedures. Purified viral DNA was digested with restriction enzymes and
then fractionated by electrophoresis in a 1% v/v agarose gel. Southern blotting was
performed to determine which virus isolates contained the intact 1.3 HBV construct. A
Boehringer Mannheim Random Prime- DNA Labeling kit (Indianapolis, IN) was used to
generate [P**]-radiolabeled probes. A full-length double-stranded HBV genome was used

20  as a template for all radiolabeled probes. Viral DNA sequence was confirmed by PCR
amplification of the polymerase catalytic region using the sense primer 5°-GCC TCA TTT
TGT GGG TCA CCA TA-3” [SEQ ID NO:3], (nucleotide 1408 to 1430 according to HBV
Genebank Accession number M38454) and the antisense primer 5°-TCT CTG ACA TAC
TTT CCA AT-3’ [SEQ ID NO:6] (nucleotides 2817 to 2798 according to HBV Genebank

25 Accession number M38454). The following primers were utilized for the sequencing of
internal regions 5’- TGC ACG ATT CCT GCT CAA-3’ [SEQ ID NO:8] (nucleotides
2345-2362 according to HBV Genebank Accession number M38454) and 5°-TTT CTC
AAA GGT GGA GAC AG-3’ [SEQ ID NO:9] (nucleotides 1790-1810 according to HBV
Genebank Accession number M38454),



4 August 2006 -54 EXAVPLE15 ETVireal nents ETV was resuspended in sterile
wat er, aliquoted, and frozen at -200C to avoid repeated 5 freezing and

t hawi ng of the drug. Medium containing ETV was prepared daily as needed
using fresh aliquots of 3TC. In experinments in which ETV treatnent was
initiated after viral infection, Hep& cells were exposed to,the kisogat ed
concentration of ETV immediately after infection with HBV .bacul 6virus. In
experinments utilizing pretreatment wth ETV, cells were fed nmedi um
containing ETV 16 hours prior to HBV baculsgwi rus 10 infection, BBV

bacul ovirus infection was al so carried out in nediumcontaining ETV, and
cells were refed fiwh nedium containing ETV imedi ately after conpl etion of

the infection and washi ng procedures 6 15 Antiviral
testingperformed with wild-type andHB@F‘Eg‘?ﬁéﬁ us encoding rllIL69T +

rtPI73L + rtLl 80M + HVR@ddbalb@yveBantvviradk aﬁi}ﬁéﬂﬁ&ii&t @ﬁd},pﬁﬁm effect of ETV

on wild-type HBV and the quadruple nutant V are showi in Figure 11 using
the quantitative real-time PCR results relative .20 to wild type virus

grown in th . TV).. ETV had e 1o ronounced .ef f ect
on w1 o typ RS AREEs Mo Tlphidec B Inaiele soinbugR chS BT Sefl IR RiGpie
replicat 5vea niilsplivigi citiatbetleh e@bHbIRYs AR Tifeétions Ridre allowbd tdgréceed until a
concentrations tested. In contrast~ there was reduced sensitivity to ETV

by the recomsioniiyof tiesy cells gutheyflesks showed vigible signsaoft infectionddaur-tor fivg #ays)+

rtLI 80M + r ' Lt | 5 up-to 0.5 Vi V.
EXAVPLE 17 VE%%‘%\%?SQEWQ Sire‘&eﬁn&%-g%%%‘%g %ﬁg‘?é‘ygag%ﬂ at %63&191%‘ g and
i nhi bi tor opurHi®d rthfuighaki Q0-6087 Vwins sibrody CRERAL Y Pudged y girad ogad aitddiad Of
t hat has bio-aqral avail able properties with activity 4 August 2006
quadruplicate 1n Sf21 cells by end-point dilution. An aliquot of each high titer stock was
10 used for DNA extraction. The polymerase gene was amplified and sequenced to confirm

the presence of the site-directed mutagenesis as in Example 9

EXAMPLE 11
Infection of HepG2 cells with recombinant HBV expressing baculovirus
15
HepG2 cells were seeded at approximately 20-40% confluency and then were grown for
16-24 hours before infection. On the day of infection, triplicate plates of cells were
trypsinized, and viable cell number was determined with a hemocytometer using Trypan
blue exclusion. Average cell counts were calculated and used to determine the volume of
20 high-titer viral stock necessary to infect cells at the indicated moi. HepG2 cells were
washed one time with serum-free MEM to remove traces of serum. Baculovirus was
diluted into MEM without serum to achieve the appropriate moi using volumes of 1.0, 0.5,
and 0.25 ml to infect 100-mm, 60 mm, and 35-mm dishes, respectively. Baculovirus was
adsorbed to HepG2 cells for one hour at 37°C with gentle rocking eﬁrery 15 minutes to
25 ensure that the inoculum was evenly distributed. The inoculum was. then aspirated and
HepG2 cells were washed two times with phosphate-buffered saline and refed MEM-FBS

with or without various concentrations of agents.



-55 agai nst hepadnavi ruses and herpesviruses. The structure of ETV is shown
in Figure 3 and its synthesis is described by Bisacchi et aL (Bioorg. Med.
Chem Lit. 7: 127-132, 1997). Preclinical studies indicate that entecavir
is a highly potent inhibitor of HBV in enzyme- and cell-based assays
(hinairno et al., 1997, supra; Siefer et al., 1998, supra; Ya ggjgbs 5
aL, 1999, supra. ETV was fornerly descri bed as BMs- 200475 andzg%@ 4676.
Those skilled in the art will appreciate that the invention described
herein is susceptible to variations andspodifications other than those
specifically described. It is to be understood that the invention includes
all such variations and nodifications. The invention also 10 includes all

of the steps, features, conposition n unds referred to or indicated
in this specification, individuall ;ng*g@gﬁﬁggt ively, and any and all

TP AT O, AR e e Mo 2000,
+ + + 40) oQU :
Detection of hepatitis Be antigen (HBeAg) was performed by radioimmunoassay and
5 microparticle enzyme immunoassay using kits purchased from Abbott Laboratories
(Abbott Park, IL, USA). Medium from HepG2 cells was collected, centrifuged at 6,000 g
to remove cellular debris, transferred to clean tubes, and stored at 20°C until analysis.
HBeAg values are expressed as fold of positive control. Medium samples were diluted
appropriately so that radioimmunassay results were below positive control values for

10 HBeAg.

EXAMPLE 13

Detection of intracellular replicative intermediates

15 HBV cdre particles were isolated from the cytoplasmic fraction of HepG2 cells lysed in
0.5% w/v NP-40. Cytoplasmic extracts were adjusted to 10 mmoll McCl12 and
unprotected DNA was removed by an incubation to 500 g/ml Proteinase K for 1.5 hours at
37°C. HBV DNA in the samples were then extracted using commercial DNA extraction
kits such as Qiagen (DNA extraction) or in-house methods using sequential phenol and

20 chloroform extractions, and the nucleic acids were recovered by ethanol precipitation.
Nucleic acids were resuspended in S0 pl /1 TE (10 mmoll Tris, 1 mmoll
ethylenediaminetetraacetic acid), normalized by OD260, and digested with 100 g/ml
RNase (Boehringer Mannheim, Indianapolis, IN) for one hour at 37 °C before analysis by
real-time PCR or electrophoresis and Southern blotting. After southem blot analysis a

25 BioRad GS-670 imaging densitometer and the Molecular Analyst software (BioRad,
Hecules California) was used to analyze suitable exposures of Southem blots.
Densitometry data was fitted to logistic dose response curves using the TableCurve 2D
software package from Jandel Scientific. Logistic dose response equations were used to

calculate ICs and ICg values and co-efficients of variation.

30
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Real-time PCR

For the real-time PCR based assay for HBV, HBV DNA was extracted from 200 pl of
serum using the QIAamp DNA Mini Kit according to the manufacturer’s instructions
(QIAGEN GmbH, Hildens, Germany). Primers and a molecular beacon were designed for
conserved nucleic acid sequences within the precore domain of the HBV genome to
amplify and detect a 216-nucleotide product (Figure 1). Amplification was performed in a
50-pd reaction mixture containing 1.0 Tagman buffer A (Applied Biosystems, Foster City,
CA), 3.0 mM MgCl, 0.4 pmol of each primer per pL, forward primer, PC1
(5’GGGAGGAGATTAGGTTAA3’ [SEQ ID NO:10]) and reverse primer, PC2
(5’GGCAAAAACGAGAGTAACTCS’ [SEQ ID NO:11]), 0.4 pmol of the HBV:specific
molecular beacon per ul, (5’FAM-CGCGTCCTACTGTTCAAGCCTCCAAGCTGT
GACGCG-DABCYL-3’ [SEQ ID NO:12]; where FAM represents fluorophore 6-
carboxyfluorescein and DABCYL, 4-dimethylaminophenylazobenzoic acid, a quenching
chromophore) and 1.25U of AmpliTaq Gold DNA polymerase (Perkin-Elmer). PCR was
performed using the ABI PRISM 7700 spectrofluorometric thermocycler (Applied
Biosystems). The PCR program consisted of an initial cycle (95°C for 10 minutes)
followed by 45 amplification cycles (94°C for 15 secs, 50°C for 30 secs, 72°C for 30 secs).
The instrument detected and recorded the fluorescence spectrum of each reaction tube

during the annealing phase.

An external standard was constructed by ligation of a 1.3 kB wild-type HBV plasmid
(genotype D) into the pBlueBac plasmid vector (Hershey Medical Center, Hershey, PA).
Quantification of the DNA concentration of the plasmid was determined by
spectrophotometry. Duplicates of serial 10-fold dilutions of the plasmid ranging from 10g
copies/m] to 100 copies/ml were included in each run in order to generate a standard curve.
The copy number in each experimental reaction was determined by interpolation of the
derived threshold cycle (Cy).
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43: 190-193, 1999. 4 August 2006 gi.?, A‘\II\/B 1. An isolated HBV vari ant
wherein said variant conprises a n e%%‘f'd'g"ffut ation in a gene encoding a
DNA pol ynmerase resulting in at | east one am no acid addition, substitution
and/or deletion to said DNA pol ynerase and wherein said variant_exhibits
decr easedyB¢nsist fevidpgndal ETatedlecwater, lehiguetad, oyt frozen #iy-208E€Heravieid F%éﬁeée

?B%g%s_gmﬁeee;el ; theﬁ‘ﬂng;ﬁaft’fs‘ggéll‘é‘?g-ﬂﬁdi%‘ﬂm %’é%‘ggﬁégﬁvas @%ﬁ%g‘fg%%?%g spacer R
G SR‘%&%E@#’ ﬂﬁﬁ@%%@%ﬁt \Iﬁ%gﬁ?mﬁenti 1A% Aeh BTV tréddthhent wakHAHRRA after

ri S135Y, rtL1 80M rtM04V, rtA21S, rtA38E
rt F122L, vifal lid8adtion] IR, celld W86, expoSab b, thet fRiieated reovipgtiation af ETV

conbi natlon t hereof or, an equi, ation with t Vi re
the HBV iERGHRELY %ﬁqr mm@{ﬁ%}a iﬂ’( H’em"’ﬁ‘éﬂ%ﬁ{)ﬁ%ﬁg P?%Pﬁm
revizst, with %T@,OMIQ rwideM294Nedium containing ETV 16 hours prior to HBV baculovirus
10 infection, HBV baculovirus infection was also carried out in medium containing ETV, and
cells were refed fresh medium containing ETV immediately after completion of the

infection and washing procedures.

EXAMPLE 16
15 Antiviral testing performed with wild-type and HBV/baculovirus encoding
rIL69T + revI73L + rtL180M + reM204V

The graphical analysis of the dose effect of ETV on wild-type HBV and the quadruple
mutant HBV are shown in Figure 11 using the quantitative real-time PCR results relative
20 o wild type virus grown in the absence of ETV (0 pM ETV). ETV had the most
pronounced effect on wild-type HBV replication as demonstrated by the reduction in HBV
replicative intermediated detected by quantitative PCR at all ETV concentrations tested. In
contrast, there was reduced sensitivity to ETV by the recombinant HBV encoding the
quadruple mutant (tI169T + rtV173L + rtL180M + tM204V) especially at concentrations

25 upto 0.5 pM ETV.

EXAMPLE 17
ETV

30 ETV (formerly BMS-200475 or SQ-34676) is a potent inhibitor of HBYV replication. ETV

is an cyclopentyl deoxyguanosine analog that has bio-oral available properties with activity




2. The isolated HBV variant of Claiml wherein the nutation in the DNA
polynerase is selected fromrtl169T, rtV173L, rtL180M rtT184G rtS2021,

rt M04V and rt M50V or a conbination thereof or an equivalent nutation. 3.
An isol ated HBV variant wherein said variant conprises a nucl eoside
nmutation in a gene encoding a surface nutation resulting in l}g &S3ooBne
am no acid addition, substitution and/or deletion to said surﬁ e antigen
and wherein said variant exhibits decreased sensitivity to ETV and/or LW
and optionally other nucleoside anal ogs._wgerein the nutation in the
surface antigen is selected from PreS1 NI 14D, PreSl Tl 15S, PreS2 F22L,
PreS2 V39A, PreS2 P52L, sL89V, sT118A, s161L, sE164D, s1195M s1208T PreS1
E86Q PreSl N91K Pr S2, P41H, sPI sL176 194F or. a,.

Conty nat | ondBHE DepaBRvIeS 2 MEReRHIUSHY R SRS Of K, SaharBdn HgHTs 3 ghe
of Caim3 i r i l f sF
161 L, SE HOSHR Iénég fiaciuiBed b Bifholllier it (55 ghereo@‘?imA%gagt IR IS
an equi val ePtechuicalt stodies Mdiddte thas ehtetadr 4BV/highty potenboinhitiiter wf BV i2 enzyrBe-or

e oS U 850 OSSR, Y o s
exhi bi t ssdegr er«'yﬁgdsuggagw\warsxoﬁ&r dioffiod AMshisM047s aﬂérs%m gted HBV

vari ant of any one al s vvherel n sald variant bIts reduced
interactivity to an inmmunol ogi cal reagent specific to HBsAg. . lle

i sol ated HBV var t,.of Caiml or 2 nsaldvrl further
conprises ahbees kﬁ&& ipacgrt w5l apprec agfo“ﬁla s mpspion é#legﬁwlsowéc%prlble to
A ains | tov%d{‘f@ﬁé 8hd A fikaYiohd 6hkr ﬂﬁmh&etsﬁe&ﬁ éci%é‘d 3f 151t e YounldBrsBidd

i mmunol ogi cal reagent specific to HBsAg. An | ated HBV vari ant
conpri si ng ﬁaahmheaum\cmtmm mhladmallem&dmm@quemé medxﬁndimg I—'I%Agwendmﬂ talsag
in an a |tutioni%nd/or del et

Y aﬁxdes a f Ehe sers, lflea es, composifions and compoun: S re erregl to or indicated in
this specification, individually or collectively, and any and all combinations of any two or

more of said steps or features.



HBsAg and wherein said variant exhibits decreased sensitivity to ETV and/or
LMW and optionally other nucl eosi de anal ogs, wherein said nutation is
selected fromPreS | N 14D, PreSl Tl 15S, PreS2 F22L, PreS2 V39A, PreS2
P52L, sL89V, sTl 18A, s161L, sE164D, s1195M s1208T PreSlI E86Q PreSl

N91K, PreS2 P41H, s@OK, sP120T, sL176V, sV194F or a conbi nahiA% gt\t;@rogof
or an equivalent nutation. 11. The isolated HBV variant of Claim ) erein
the nutation is selected from sFI6lL, skl 64D and sl| 95M or a conbi nation

t hereof or an equivalent nutation. 12. The -i¥ol ated HBV variant of O aim 10
or 11 wherein said variant exhibits decreased sensitivity to ETV. 13. The
I sol ated HBV variant of Claim10 or | | wherein said variant exhibits -61 -

4 August 2006 degreased sensitivity to both ETV_and LMV. 14. The i sol ated
HBV vari ant.Zof C|&im 10|o | (wief.ei m an ant.i ol%sj spegi fifc [Sorl 4
w | d-type HgsAg ghibiits & reduce apa%ty t® neéutralizp sead HBV vari ant
and wherei ng sai gyHRV [var | ant} i|s e(t% by Aosure of | g g&bjleqt to ETV
and LW in Bonbi E'g;"'or r{ lsdque | |t per ap 1% A met had [Bor] det er mi ni ng
the potentid@ fof: HBY 1o egxhi redtgzed Ser§igi vity| tlo §';\; and/ or LW
or optionaI'Ey ot ,§[ggnuc epsji de|a g%, (Sal d tiRagl conpr|i $KrY) ijsol ati ng
DNA or corresponggrfl MRNA flr gml sgax (& HBV 58nd répriing for |a f,;;r%tation I n
the nucl eot@de segugnce| epcodi ng| ¥ DNA pol rgse repul tfi ng niat | east
one amino dgj d siBSifi jutipn, |del n| artl)/ or [#dditijon | n anuuoﬁe or nore of
domai ns F a#d = Alighrdoyugh [E |on & oh |@oxi gheretp off $8id DNA
pol ynerase gnd aggodi at pd vyith st ate opw|degr daseld senJ;Etivi ty to ETV
and/ or LMWV Bher el {fhe pregence uch @ nutlagion isfan|indigation of the
i kel i hood -8f r el SYANCE |ty al o §ETY grdfror— M whererp—the—ngtation i s
sel ected frBm spH el LO7ie| gpacerKI[15R |spacelr HI 16L,[ spagen L128F,
spacer S137& sp :t;ﬁRl39@ gpacer|F1423 rt%&éfH, tLS | it AOVV, [r1Y124H,
rt HL26R, rfS] 35@;{_‘[“1@1 §t M5QV,] I tiV] :ﬁ r{L1geNe| rlt M2P4V) [t A21S,
rt A38E, rtFg22L, fisef TIL28N, |r{ QL30R, rt1183§ Nt 5202E Jlr t{HR4BN, [rt Y252L or a
conbi natior’ﬁther@]‘; o] g equj vialjent| mut@Atsion Mtrgﬂ’l proyi s¢ that where
the HBV varf-ant '@&;’.;!r esi[sl|ant [tp LW H m
= .
by R
e 2ESE] BREEREERRE [EEE = BEak s
5
£ by + S I Y ) PR Y + S
i) !
=] : &
5 e 5
g 5
S 2 2 18l 8| 2| fes g
@ S
e f—ie ~
2 2 3
Y SR st
8 4
Eob,_% vl |8 +|+|+ + +|+ =8 fn
] =« [+)
s 8 4 0o B
24 B ~BEEREEREE H3v m SRS 8 FoAs
. = =5
38 B é’-ajg,.‘%
[+
¥ e
2 12233slsls888i5E/sss (gsls | issjsls |s| BESS
s EESECREEREREARE Bae B REEE g
29
ot =~ —~olen o




al one, then the nmutation is not rtV I 73L, rtL | 80Mor rtM04V. 16. The
nmet hod of Caim15 LM wherein the nutation is selected fromrt1169T,
rtvVi73L, rtL180M rtT184G, rtS2021 rtM204V and rt M50V or a conbi nati on

t hereof or an equivalent nutation.- 17. A nethod for determ ning the
potential for an HBV to exhibit reduced sensitivity to ETV apgyptslddgor
optionally other nucl eosi de anal ogs, said nethod conprising isolFating

or corresponding nRNA from said HBV and’screening for a nutation ingthe
nucl eoti de sequence encodi ng HBV surface antigen resulting in at qugt one
am no acid substitution, deletion and/or addition in any one or noregof
domains F and A 4 August 2006 -62 through E or a region proximal th&reto
of said surface antigen and associated with resi stance or decreasisg

sensitivity to EIV he presence of such a mitatign is
an indication o s&pnce to sald ETV and/ or LU
wherein the nu T115S, Fr%§2
F22L, PreS2 V39 GNE sII95leI2CB reSl
E86Q PreSlI N91K 194F or a | ¢
conbi nation the 18. The met hod of C1a§n117
wherein said nu . SF161L, sE164Dane—s+195Morga
conbi nation the tgeng A nethod f detegtlng
an agent which Bty &R o eb 'g B
resi stance or d HBY/
vari ant conpris H@T’E %ceﬁ L971,
spacer Kl 15R, sp , ! G, spacer R139
spacer F142S, r H; AT, t‘r’la—rn tH26R—TtSI35Y, Tt 1469T,
r LMR50V, rtVvi73 rt L180N rtMRO4V, r{A21S, rt A38E, rtF122L, rtT128
rt QL30P, rt Tl 84+t SPO21,|~ rt FRASN, riy252L or a conbi nation thereog or an
equi val ent muta n wWth tlhe ptovijso hat where the HBV variant ifs
resistant to L | onp, then the rputat{on is not rtV I 73L, rtL | @@M or
rt M04V, sai% d—ponpr[i st ng:
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generating a genetic construct conprising a replication conpetent-effective
anount of the genone fromsaid HBV contained in a plasmd vector and then
transfecting said cells with said construct; contacting said cells,

before, during and/or after transfection, with the agent to be tested,
culturing said cells for a tinme and under conditions sufficiegt fouéh@g HBV
to replicate, express genetic sequences and/or assenbl e and/ /\98?

virus or virus-like particles if resistant to said agent; and 4 August
2006 -63 subjecting the cells, cell |ysaf®s or culture supernatant fluid
to viral- or viral- conponent-detectlon means to determ ne whet her or not
the virus has replicated, expressed genetic material and/or assenbl ed
and/ or been released in the presence of said agent, 20. A nethod for

detecti ng BIBPPOGRAPHEXhi bits inhibitory activity to an HBY,
exhi biting resistance or decreased sensitivity to ETV and/or LMW wherein

the HBV variant conprises a nutation in a DNA pol ynerase selected from
spacerL971, _spacerKl 15R, spacerH 16L, spacerL128F, spacer S137G,
spacer R139&1le8 ghebritanmsciogy p{@341870r 107811998 t AO7V, rtY124H, rtHL26R

rt S135Y, rt el tLI8OM rtM04V, rtA21S, rtA38E,

rt F122L, rtj\?’%%g{{’jr%%%%r %% 19?51 S2021, rtH248N, rtY252L or a

combi nat i oBattheloarhisoe: AN herguinddggrt0(Frd) - B37BU2EIGN; t he proviso that where
the HBV variant is resistant to LMW _al one, then the mutation is not rtV |

73L, rtL BIW(?I‘@WQM/M%@J‘QWE@HOH 1233 §9%g: - generating a genetic
construct mgg%ﬁ &tﬁm{z @hkﬁ?ﬂe%tfe?@ﬁ t36§f{g-%g,t|ve armount of the

genonme from contalned 1 n or fuse t'o an afmount of a bacul ovirus

genone ef f €oldnwe ef al. IJIDeIHtI aeM-ssaoou then infecting said cells with said
construct; contacting said cells, before during and/or after infection,

with the a@éﬁ?“ilo-fb irof. d3f. 47:@'4'{7%%%0]3& d cells for a tinme and under
condi ti onsppfty ¢l &D%Jn‘ﬁ{zcﬁo@v%fe‘% CRemother 45(6): 1705-1013, 2001;

Dienstag et al., New England J Med 333: 1657-1661, 1995,

Gaillard et al., Antimicrob Agents Chemother. 46(4): 1005-1013, 2002;
Genovesi et al., Antimicrobiol Agent Chem 42: 3209-3217, 1998;
Hendricks DA, et al., Am J Clin Pathol 104: 537-46, 1995;

Innaimo et al., Antimicrobiol Agent Chem 44: 1441-1448, 1997,
Kruger et al., Hepatology 22: 219A, 1994,

Main et'al., J. Viral Hepatitis 3: 211-215, 1996,

Norder et al., J. Gen. Virol. 74: 341-1348,1993;

Ren and Nassal, J. Virol. 75(3): 1104-1116, 2001;

Severini et al., Antimicrobial Agents Chemother 39: 1430-1435, 1995;
Siefer et al., Antimicrobiol Agent Chem 28: 3200-3208, 1998;

Stuyver et al., Hepatology 33: 751-757, 2001,

Summers and Mason, Cell 29: 403-415, 1982;

Vere Hodge, Antiviral Chem Chemother 4: 67-84, 1993;

Xiong et al., Hepatology. 28(6): 1669-73, 1998,

Yamanaka et al., Antimicrobiol Agent Chem 43: 190-193, 1999.



replicate, express genetic sequences and/or assenble and/or rel ease vir-us
or virus-like particles if resistant to said agent; and subjecting the
cells, cell lysates or culture supernatant fluid to viral- or viral -
conponent - det ecti on means to determ ne whether or not the virus has
replicated, expressed genetic material and/or assenbled and/g&\B @ﬁo

rel eased in the presence of said agent. 4 August 2006 -64 21. Kot 8 for
detecting an agent which exhibits |nh|b|t$ y activity to an HBYV,

exhi biting resistance or decreased sensiirvity to ETV and/or LMW wherein
the HBV variant conprises a nutation in a DNA pol ynerase selected from
spacer L9711, _spacer Kl 15R, spacerH 16L, spacerL128F, spacer S137G,

spacer RIBOELYIMSr F142S,  rtY54H, rtlL911, rtA97V, rtY124H, rtHL26R,
rtS135Y, rt1169T, rtM250V, rtVv1i73L, rtL180M rtM04V, rtA21S, rtA38E,

rt F122L, rtT128N, rtQ 30P, rtTI84G rtS2021, rtH248N, rtY252L or a

conbi nat i onl.t her eof AwisobaneEHBIW adrnt witdicat b0 viifid cb%n@ésoavlh&%osid%%ut\sﬁ&{ €
the HBV variant is .resistant to LM/ alone, then the nutation is not

rtVi7aL, rtL | 8OMIGr gmwwlngsammmwer@msumgm Yeleast afriengnimo acid
genet ¢ construct GRaRihSkIRIEPLIFA! bAPIGOTPSLANEAA! TeRtie. amPunt of

the genone from said HBV' contai ned 1 n or use
bacul ovirus genonsaidfYagiant exhibios devreastd salsitivignd BT andok MV GdSHidnas) | S

with said construct,t cont ?ctjdgg i d cgl | s, before, during and/or after
infection, with t h&Usgdelgosidseanalegs; w ‘m’E’uF}t‘auF"{Uﬁfljlc’élal“clﬂ‘tﬁeDﬂ‘é&A frolymerasaris

and under conditi orgg]e@tgaf I fpd g Nt fa@g H&% ep xpress tic
sequences and/or assenbl e and/ osr . ease relrjlgp%)srﬁw4 Sgéj} 16E atcr:&qggﬁl f

resistant to said ég@ntSBaﬁd ssmﬁébﬂ(hgspadueFmISI LY Sl Inﬂ9,1$a’¢,eg7wnvqjjg4mr e

supernatant {14l d @i iklieiSEyVHiT SREBRNSA AT a8 MEASLLO 1o
material and/ or assHsECAFapI QtTl@%ﬁnnt§|3QPS@ﬂ184fG RS 0BY, ?ﬁ—%@ Pfy2381 Y 4

agent. 22. The net hod of Clains 19 of 21 wheérein genofe 1S
stably i ntegrat ed PRbipation theseafor agequivelent mutation with thc proviso that where the

HBV variant is resistant to LMV alone, then the mutation is not rtv173L,
rtL180M or tM204V.

2. The isolated HBV variant of Claim 1 wherein the mutation in the DNA
polymerase is selected from rtI169T, rtV173L, rtL180M, ntT184G, nS2021,
rtM204V and rtM250V or a combination thereof or an equivalent mutation.

3. An isolated HBV variant wherein said variant comprises a nucleoside mutation
in a gene encoding a surface mutation resulting in at least one amino acid
addition, substitution and/or deletion to said surface antigen and wherein said
variant exhibits decreased sensitivity to ETV and/or LMV and optionally other
nucleoside analogs wherein the mutation in the surface antigen is selected from
PreS1 N114D, PreS1 T115S, PreS2 F22L, PreS2 V39A, PreS2 P52L, sL89V,
sT118A, s161L, sE164D, sI195M, sI208T PreS1 E86Q, PreS1 N91K, PreS2
P41H, sQ30K, sP120T, sL176V, sVI194F or a combination thereof or an

equivalent mutation.

4. The isolated HBV variant of Claim 3 wherein the mutation in the surface

antigen is selected from sF161L, sE164D and s1195M or a combination thereof



23. A vaccine conprising an antigenic conponent of the HBV variant of any
one of Clains | to 14 or an antibody thereto. 4 August 2006 -65 24, The
vacci ne of Claim 23 wherein the antigenic conponent is an HBsAg or PreS |
or PreS2. 25. The vaccine of C aim 23 wherein the antigenic conmponent is a

defective HBV variant. 26. The vaccine of Claim 23 conprisi ”QA%ﬁu@tr%?iOBOdy
to HBsAg or PreS | or PreS2. 27. A conputer product for assessi the

|l i kely usefulness of a viral variant or biological sanple conprising sane
for determining an appropriate therapeuti® protocol in a subject, said
product conprising: (1) code that receives as input lIvs: (a) an altered DNA
pol ynerase fromw |l d-type HBV selected from spacerlL971, spacerK | 15R,
spacerH | 16L, spacerhktdBivalenspaceioSl37G spacer RL39G spacer F142S, rt Y54H,
rtL911, rLA97V, rtY1l24H, rtH126R, rtS135Y, rt1169T, rt M50V, rtV173L,

rt L180M rtM20O4V, rtA21S, rtA38E, rtF122L, rtT128N, rt QL30P, rtT184G

rtS2021, rt4i248N, rth¥2R8latdd HBY | hpRt r.an eguival ent .
mutation and rt1169T, rtVi73L, S’?@Bﬁttﬁ |BZ’E§0£’E LB el e aiar o
conbi nat i on t her eofexbibitadeaqasedatrsitivimib &Tvan; and (b) an altered surface

antigen fromw ld-type HBV selected from PreS | N 14D, PreS | TI | 5S,
PreS2 F22L, PreS2 V39A, PreS2 P52L, sL89V, sTl 18A, s 161 L, sEl 64D, sl

95M s1208.PreS | ThES6&atedr BBV Maddst J7r €S2y IH%HQ 580K 45‘513[%% s} lijHGI\a/ﬂt
S y

sV194F or a conbination thereof or an equivalent nutation an
SEl 64D and s1195M 6khigite dedseased sensitivilgrte bbthdiTémnd EMV val ent nut ati on;

7. The isolated HBV variant of any one of Claims 1 to 6 wherein said variant

exhibits reduced interactivity to an immunological reagent specific to HBsAg.

8. . The isolated HBV variant of Claim 1 or 2 wherein said variant further
comprises an altered HBsAg.

9. The 1solated HBV variant of any one of Claims 1 to 8 wherein said variant

exhibits reduced interactivity to an immunological reagent specific to HBsAg.

10. An isolated HBV variant comprising a mutation in the nucleotide sequence
encoding HBsAg resulting in an amino acid addition, substitution and/or deletion in said
HBsAg and wherein said variant exhibits decreased sensitivity to ETV and/or LMV andr
optionally other nucleoside analogs, wherein said mutation is selected from PreS1 N1 14D,
PreS1 T1158, PreS2 F22L, PreS2 V39A, PreS2 P52L, sL89V, sT118A, s161L, sE164D,
st195M, sI208T PreS1 E86Q, PreS1 NSIK, PreS2 P41H, sQ30K, sP120T, sL176V,

sV194F or a combination thereof or an equivalent mutation.

11. The isolated HBV variant of Claim 1 wherein the mutation is selected from

SF161L, sE164D and s1195M or a combination thereof or an equivalent mutation.

12  The isolated HBV variant of Claim 10 or 11 wherein said variant exhibits

decreased sensitivity to ETV.

13. The isolated HBV variant of Claim 10 or 11 wherein said variant exhibits



-66- 4 August 2006 (2) code that adds said Ivs to provide a sum
corresponding to a Pv for said viral variants or biological sanples; and
(3) a conputer readable nmediumthat stores the codes. 28. A conputer for
assessing the likely usefulness of a viral variant or biological sanple
conprising sane in a subject, wherein said conputer conprlseS4A&é%t§006
machi ne-readabl e data storage nedi um conpri sing a data storage TET a
encoded with machi ne-readabl e data, wherein said nachine- readable data
conprise Ivs for at least two features as8bciated with said viral variant
or biological sanmple; wherein said features are selected from (a) an

al tered DNA polynerase fromw | d-type HBV selected from spacerlL971

spacer Kl 15Rjecsqaaabsersitivitp ko batha&®Y kA@BK V. spacer S137G  spacer R139G,
spacer F142S, rtY54H, rtL91ll, rtA97V, rtY124H, rtH126R, rtS135Y, rt1169T,
rt M50V, rtvi73L, rtL180M rtM0O4V, rtA21S, rt A38E, rtF122L, rtT128N,

rtQL30P, rtfl84G riras I - r I nation thereaf .or an
equi val ent 1r;-lz'lut ati ontgﬁggl%%egl%%g@% ?(}glf%%%lrrl ? °f gbl&ﬁl%ﬁ#igiﬁ?qutyﬁﬁﬁﬁc e(?foa
rt 04V or wild-typetilRsd g exhibhereoduced capacétyud vialitealize muidaIBY Y arRRH akdWhaikin

| t d surfa tigen fromw.ld-type HBV selected from PreS | N 14D,
Pres | Ti 188 NBNoustiabisseRpddy QpoRire of 8sybiepdolt I EBbLMY 1 a@mbinstiay br

SE164D, sl|QaMniafl@e@pyPreSl E86Q PreSI NI1K, PreS2 P41H sQOK, sP120T,
sL176V, sV194F or a conbination thereof or an equivalent nutation and
sF161L, sE164D and s1195M or a conbination thereof or an equival ent

mitation; 4sAugust 2006,

Gf?ar determining the potential for an HBV to exhibit reduced
sensitivity to ETV and/or LMV or optionally other nucleoside analogs, said method
comprising isolating DNA or corresponding mRNA from said HBV and screening for a
mutation in the nucleotide sequence encoding HBV DNA polymerase resulting in at least
one amino acid substitution, deletion and/or addition in any one or more of domains F and
A through E or a region proximal thereto of said DNA polymerase and associated with
resistance or decreased sensitivity to ETV and/or LMV wherein the presence of such a
mutation is an indication of the likelihood of resistance to said ETV and/or LMV wherein
the mutation is selected from spacerL97], spacerK115R, spacerH116L, spacerL128F,
spacerS137G, spacerR139G, spacerF142S, rtYS4H, rtL91I, rtAS7V, rtY124H, rtH126R,
rtS135Y, rtll69T, rtM250V, rtVi73L, rtL180M, rtM204V, rtA21S, rtA38E, rtF122L,
rtT128N, rtQ130P, ntT184G, rtS2021, rtH248N, rtY252L or a combination thereof or an
equivalent mutation with the proviso that where the HBV variant is resistant to LMV

alone, then the mutation is not tV173L, rtL180M or rtM204 V.

16. The method of Claim 15 LMV wherein the mutation is selected from rtl169T,
rtV173L, rtL180M, riT184G, rtS2021 rtM204V and rtM250V or a combination thereof or

an equivaient mutation.

17. A method for determining the potential for an HBV to exhibit reduced
sensitivity to ETV and/or LMV or optionally other nucleoside analogs, said method
comprising isolating DNA or corresponding mRNA from said HBV and screening for a
mutation in the nucleotide sequence encoding HBV surface antigen resulting in at least one

amino acid substitution, deletion and/or addition in any one or more of domains F and A



(2) a working nenory for storing instructions for processing said machine-
readabl e data; (3) a central-processing unit coupled to said working menory
and to said machine-readable data storage nmedium for processing said
machi ne readable data to provide a sumof said Ivs corresponding to a Pv
for said conpound(s); and (4) an output hardware coupled to gai, g uSoobs al
processing unit, for receiving said Pv. 29. A conposition conprfsing an
anti - HBV agent whi ch has sel ective acti vi ty against an HBV exhibiting
reduced sensitivity to ETV and/or LW sai@® -anti-HBV agent “identified using
an HBV variant as defined in any one of Clainms | to 14, said conposition
further conprising one or nore pharnaceutically accept abI e carriers and/or
di | uents. 3brougheE conpasgivhoprorim4ll dief DIVART QiTadeN an@E8NInd Sisci jated with
reconbi nant rote| n from said HBV variant. 31. The conposition o

wherei n t hé® ‘éer?feaﬁ?‘ﬁﬁﬁé’rsﬁ“’"é’ rE8RY and/ord:ME whereiPtheSpres@Re oTh&:ch a

conposi ti ofn@htidd ﬁ'afﬁh%&cméfﬂﬂeth*ﬁﬁlt RNSe e tan ol ewﬁ%’[ nhldfqgg‘hgg’e\ﬁ erpgv

vari ant pol ynerase. 33. The conposition of
i denti fi ed thy mationals spie@ttdcfromsﬁlreééarmhgimrhﬁsl l'nnzsts ¢rdse Hegi gpres34y3oii1e

it BV t. 4
August 2008775 A5 iR iEacr6lE, ik, e st Ristqere 9 i
anti body diPreS2t BAIH %Q%’J@KHWDG?O@E?W sVAR4F 1% c%%fmgaﬁfotn tg%rﬁgéorgwa!%%}% ent

wherein the agent is a ribozyme, anti’sense nolecule or
rel ative t WHIGABY gene. 4 August 2006 SEQUENCE LI STI NG

30

18. The method of Claim 17 wherein said mutation is selected from sF161L,

sE164D and sI195M or a combination thereof or an equivalent mutation.

19. A method for detecting an agent which exhibits inhibitory activity to an HBV,
exhibiting resistance or decreased sensitivity to ETV and/or LMV wherein the HRV
variant comprises a mutation in a DNA polymerase selected from spacerL97I,
spacerK115R, spacerH116L, spacerL128F, spacerS137G, spacerR139G, spacerF1428S,
tY54H, rtL911, rtA97V, rtY124H, rtHI26R, riS135Y, rtl169T, rtM250V, rtVi73L,
rtL180M, rntM204V, rtA21S, ntA38E, rtF122L, rtT128N, rtQI30P, rtT184G, rtS202I,
rtH248N, rtY252L or a combination thereof or an equivalent mutation with the DProviso
that where the HBV variant is resistant to LMV alone, then the mutation is not rtV173L,
rtL180M or rtM204V, said method comprising;

generating a genetic construct comprising a replication competent-effective
amount of the genome from said HBV contained in a plasmid vector and then transfecting

said cells with said construct;

contacting said cells, before, during and/or after transfection, with the agent to
be tested;

culturing said cells for a time and under conditions sufficient for the HBV to
replicate, express genetic sequences and/or assemble and/or release virus or virus-like

particles if resistant to said agent; and
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subjecting the cells, cell lysates or culture supernatant fluid to viral- or viral-
component-detection means to determine whether or not the virus has replicated,
expressed genetic material and/or assembled and/or been released in the presence of said

agent.

20. A method for detecting an agent which exhibits inhibitory activity to an HBV,
exhibiting resistance or decreased sensitivity to ETV and/or LMV wherein the HBV
variant comprises a mutation in a DNA polymerase selected from spacerL97I,
spacerK115R, spacerH116L, spacerL128F, spacerS137G, spacerR139G, spacerF142S,
rtY54H, rl91l, ntA97V, rtYI124H, rtHI26R, riS135Y, rtl169T, rtM250V, rtV173L,
rtL180M, rtM204V, rtA21S, rtA38E, rtF122L, rtT128N, rtQ130P, rtT184G, rtS202L,
rtH248N, rtY252L or a combination thereof or an equivalent mutation with the proviso
that where the HBV variant is resistant to LMV alone, then the mutation is not rtVI173L,
rtL.180M or rtM204V, said method comprising:

generating a genetic construct comprising a replication competent-effective
amount of the genome from said HBV contained in or fused to an amount of a baculovirus

genome effective to infect cells and then infecting said cells with said construct;

contacting said cells, before, during and/or after infection, with the agent to be

tested,

culturing said cells for a time and under conditions sufficient for the HBV to
replicate, express genetic sequences and/or assemble and/or release virus or virus-like

particles if resistant to said agent; and

subjecting the cells, cell lysates or culture supernatant fluid to viral- or viral-
component-detection means to determine whether or not the virus has replicated, expressed

genetic material and/or assembled and/or been released in the presence of said agent.



<223> X = E or D <220> <221> M SC FEATURE c~222> (9) .. (9) <223> X =T
or2 %or A or Nor Y <220> <221> M SC FEATURE <222> (10)..(10) <223> X =
E or D 4 August.2006 -2 <220> <221> M SC FEATURE <222> (13)..(13) 4223>
X =Eor Kor Q <220> <221> M SC FEATURE <222> (15)..(15) <223> X = H or
R or N <220> <221> M SC FEATURE <222> (IB)..(18) <223> X :4IA£§ES{%3IO§220>
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21. A method for detecting an agent which exhibits inhibitory activity to an HBV,
exhibiting resistance or decreased sensitivity to ETV and/or LMV wherein the HBV
variant comprises a mutation in a DNA polymerase selected from spacerL97I,
spacerK115R, spacerH116L, spacerL128F, spacerS137G, spacerR139G, spacerF1428,
rtY54H, LSl rtA97V, rtY124H, rtH126R, rtS135Y, rtl169T, rtM250V, rtvV173L,
rL180M, rtM204V, rtA21S, rtA38E, rtF122L, rtT128N, rtQ130P, nT184G, rtS202],
rtH248N, rtY252L or a combination thereof or an equivalent mutation with the proviso
that where the HBV variant is resistant to LMV alone, then the mutation is not rtV173L,
rtL180M or rtM204V, said method comprising:

generating a genetic construct comprising a replication competent-effective
amount of the genome from said HBV contained in or fused to an amount of a baculovirus

genome effective to infect cells and then infecting said cells with said construct;

contacting said cells, before, during and/or after infection, with the agent to be

tested;

culturing said cells for a time and under conditions sufficient for the HBV ito
replicate, express genetic sequences and/or assemble and/or release virus or virus-like

particles if resistant to said agent; and

subjecting the cells, cell lysates or cuiture supernatant fluid to viral- or viral-
component-detection means to determine whether or not the virus has replicated, expressed

genetic material and/or assembled and/or been released in the presence of said agent.

22. The method of Claims 19 or 20 or 21 wherein the HBV genome is stably

integrated into the cells’ genome.

23. A vaccine comprising an antigenic component of the HBV variant of any one

of Claims 1 to 14 or an antibody thereto.



<222> (26)..(26)

(40)..(40) <223> X=Aor T
(43)..(43) <223> X=Ror T

<223> X = V or
N or V 4 August 2006
T or

or

H or

<223> X =T or R <220> <221> M SC FEATURE <222>

or S <220> <221> M SC FEATURE <222>
<220> <221> M SC FEATURE <222> (45)..(45)

G <220> <221> M SC FEATURE <222> <223> X = Sor | or T or

<220> <221> M SC FEATURE <222> (56)..(§§%§§&%§bsx =
Sor Hor Y <220> <221> M SC FEATURE <222> (57). .(57) <2233 X = R
K or Q <220> <221> M SC FEATURE

-65 -

24, The vaccine of Claim 23 wherein the antigenic component is an HBsAg or

PreS1 or PreS2.

25. The vaccine of Claim 23 wherein the antigenic component is a defective HBV
variant.

26. The vaccine of Claim 23 comprising an antibody to HBsAg or PreS1 or PreS2.

27. A computer product for assessing the likely usefulness of a viral variant or

biological sample comprising same for determining an appropriate therapeutic protocol in

a subject, said product comprising:

(1) code that receives as input Iys:

(2)

(b)

an altered DNA polymerase from wild-type HBV selected from
spacerL97],  spacerK115R, spacerH116L, spacerL128F,
spacerS137G, spacerR139G, spacerF1428, rtYS4H, nrl9ll,
rtA97V, nY124H, rtHI126R, rtS135Y, rtI169T, rtM250V,
rtV173L, rtL180M, rtM204V, rtA21S, nA38E, rtF122L,
rtTI28N, rtQ130P, rtT184G, rtS2021, rtH248N, rtY252L or a
combination thereof or an equivalent mutation and rtI169T,
ntVi73L, rtL180M, rtT184G, rtS2021 and rtM204V or a
combination thereof or an equivalent mutation; and

an altered surface antigen from wild-type HBV selected from
PreS1 N114D, PreS1 T1158, PreS2 F22L, PreS2 V39A, PreS2
PS2L, sL89V, sT118A, s161L, sE164D, sI195M, sI208T PreS1
E86Q, PreS1 N91K, PreS2 P41H, sQ30K, sP120T, sL176V,
sV194F or a combination thereof or an equivalent mutation and
sF161L, sE164D and sI195M or a combination thereof or an

equivalent mutation;




<222> (69)..(69)

<223> X = Qor P <220> <221> variant <222> (76) ..(76)

<223> S is designated as amno acid 74 <400> 1 Lau Xaa Xaa Asp Trp Gy Pro
Cys Xaa Xaa Hs Ay Xaa Hs Xaa Ile 1 5 10 is Arg Xaa Pro Arg Thr Pro Xaa

Arg Val
Xaa G u Ser
Xaa Xaa Val
Thr Asn Lau Lau Ser

<220> <221> vari ant
<220> <221> M SC FEATURE

75

Xaa Ay Gy Val Phe Lau Val 20 25 30 Asp Lys Asn Pro H's Asn Thr

Xaa Lau Xaa Val Asp Phe 35 40 45 Ser G n Phe Sery A&gusggmg(aa
Ser Trp Pro Lys Phe Ala so 55 60 Val Pro Asn Lau a Ser .
6S 70 75 <210> 2 <211> 181 <212> PRT <213> synthetic

Lau

<222> (1) (1) 4 Audlst 2006 -4 <223> S = anino acid

(2)  code that adds said Iys to provide a sum corresponding to a Py for said
viral variants or biological samples; and
3) a computer readable medium that stores the codes.
28. A computer for assessing the likely usefulness of a viral variant or biological

sample comprising same in a subject, wherein said computer comprises:

(1

a machine-readable data storage medium comprising a data storage
material encoded with machine-readable data, wherein said machine-
readable data comprise Iys for at least two features associated with said
viral variant or biological sample; wherein said features are selected

from:-

(a) an altered DNA polymerase from wild-type HBV selected from
spacerL971,  spacerK1I15R, spacerH116L, spacerL128F,
spacerS137G, spacerR139G, spacerF142S, rtYS4H, rtL9ll,
rtA97V, rtY124H, rtHI126R, rtS135Y, rtl169T, rtM250V,
rtV173L, rtL180M, rtM204V, rtA21S, rtA38E, rF122L,
rtT128N, ntQ130P, rtT184G, rtS2021, rtH248N, rtY252L or a
combination thereof or an equivalent mutation and rtI169T,
ntV173L, rtL180M, rtT184G, rtS2021 and rtM204V or a
combination thereof or an equivalent mutation; and

(b)  an altered surface antigen from wild-type HBV selected from
PreS1 N114D, PreS1 T115S, PreS2 F22L, PreS2 V39A, PreS2
P52L, sL89V, sT118A, s161L, sE164D, sI195M, sI208T PreS|]
E86Q, PreS1 N9IK, PreS2 P41H, sQ30K, sP120T, sL176V,
sV194F or a combination thereof or an equivalent mutation and
sF161L, sE164D and sI195M or a combination thereof or an

equivalent mutation;




<222> (2) .. (2) <223> X = Nor D <220> <221> M SC FEATURE <222>
(17)..(17) <223> X =1 or P <220> <221> M SC FEATURE <222> (29)..(29)

<223> X - | or V <220> <221> M SC FEATURE <222> (35)..(35) <223> X = S
or .D <220> <221> M SC FEATURE <222> (44)..(44) <223> X =T or N <220>

<221> M SC FEATURE <222> (46)..(46) <223> X = Ror N <2203, NbSC
FEATURE <222> (47)..(47) <223> X = Nor | <220> <221> M SC E@%Rgb

<222> (48)..(48) - 67 -

(2)  a working memory for storing instructions for processing said machine-

readable data;

(3)  a central-processing unit coupled to said working memory and to said
machine-readable data storage medium, for processing said machine
readable data to provide a sum of said Iys corresponding to a Py for said

compound(s); and

(4)  an output hardware coupled to said central processing unit, for

receiving said Py,

29. A composition comprising an anti-HBV agent which has selective activity
against an HBV exhibiting reduced sensitivity to ETV and/or LMV said anti-HBV agent
identified using an HBV variant as defined in any one of Claims 1 to 14, said composition

further comprising one or more pharmaceutically acceptable carriers and/or diluents.

30. The composition of Claim 29 wherein the agent is a recombinant protein from

said HBV variant,

31, The composition of Claim 30 wherein the recombinant protein is HBsAg or

PreS1 or PreS2.

32. The composition of Claim 29 wherein the agent is capable of inhibiting an HBV

variant polymerase.

33. The composition of Claim 32 wherein the agent is identified by natural product

screening or rational drug design.

34. The composition of Claim 29 wherein the agent is a defective HBV variant.




<223> X = any amino acid <220> <221> M SC FEATURE <222> (50)..(50) <223>
XZEBN i)(r Y o?/ H 4 August 2006 -5 <220> <221> M SC-FEATURE <222>
(52)..(52) <223> X = Hor Y <220> <221> M SC FEATURE <222> (53)..(53)
<223> X = G or R <220> <221> M SC FEATURE <222> (54)..(56) <223> X is any
amrlo acid <220> <221> M SC FEATURE <222> (57)..(57) <2233z P%IES@U% N
<220> <221> M SC FEATURE <222> (60)..(60) <223> X = D or N <220> <221>

M SC FEATURE 68

35. The composition of Claim 29 wherein the agent is an antibody directed to an HBV

compound.

36. The composition of Claim 29 wherein the agent is a ribozyme, antisense molecule or

sense molecule relative to an HBV gene.




<222> (61)..(61) <223> X= S or Y <220> <221> M SC FEATURE <222>
(65)..(65) <223> X = Nor Q <220> <221> M SC FEATURE <222> (71)..(71)
<223> X - L or M <220> <221> M SC FEATURE <222> (75)..(75) <223> X =K
or Q4 August 2006 -6 <220> <221> M SC FEATURE <222> (77)..~77) <223> X
=Y or F <220> <221> M SC FEATURE <222> (79)..(79) <223> X4|?Au us,t\/¥00§220>
<221> M SC FEATURE <222> (84)..(84) <223> X - Y or L <220> d

-1-

SEQUENCE LISTING

<110> Melbourne Health (all states except US)
Austin and Repatriation Medical Centre (all states except uUs)
Southern Health (all states except US)
Bartholomeusz, Angeline {US only)
Locarnini, Stephen (US only)
Ayres, Anna (US only)
Angus, Peter (US only)
Sievert, William (US only)

<120> Viral Variants and uses thereof
<130> 2609536/BEJH

<140> Not yet available
<141> 2003-02-07

<150> AU PS037¢
<151 2002-02-07

<1l50> AU P81269
<151> 2002-03-21

<160> 36
<170> PatentIn version 3.1

<210> 1

<211l 76

<212> PRT

<213> seynthetic

<220>

<221> MISC_FEATURE
<222> (2)..(2)

«223> X =L or Ror I

<2205
221> MISC_FEATURE
<222  {3)..(3)

<223> X = E or D

<220>

<221> MISC_FEATURE

<222> (8})..(9)

<223> X =T or DorAorNoryY

<220>

<221> MISC_FEATURE
<222> {10)..{(10)
<223> X = E or D



<221> M SC FEATURE <222> (85)..(85) <223> X =S or A <220> <221> M SC
FEATURE <222> (89)..(89) <223> X =1 or V <220> <221> M SC- FEATURE

<222> (95)..(95) <223> X | or L <220> <221> M SC FEATURE <222>
(99)..(99) <223> X = Vor G <220> <221> M SC FEATURE <222> (3.147..(114)
<223> X = Cor L <220> <221> M SC FEATURE <222> (1157..(1151 u~8§%@0§ A
or S 4 August 2006 <220> <221> M SC FEATURE <222> <223> X = O gr <220>

-2.

<220>

<221> MISC_FEATURE
<222 (13)..(13)
«223> X = E or Kor Q

<220>

<221> MISC_FEATURE
222> (18)..(158)
«223> X = Hor Ror N

<220>

<221> MISC_FEATURE
<222> (18)..(18)
<223> X =TI or T

<220>
<221> MISC_FEATURE
<222> (23)}..(23)
<223> X = A or S

<220>

<221> MISC_FEATURE
<222> {26)..(26}
<223> X =T or R

<220>

<221> MISC_FEATURE
<222> {40)..{(40)
<223> X = A or Tor S

<220>

<221> MISC_FEATURE
<222> (43)..{43)
<223 X =R or T

<220>

<221> MISC_FEATURE
<222> (45)..{45)
«223> X =V or G

220>

<221> MISC_FEATURE

<222> (55}..(55)

223> X =8 or T or Tor Nor V



M SC- FEATURE <222> (117)..(117)
<223> X =

X =Aor V <220> <221> M SC FEATURE

<223> X =V or T <220>
R or C <220> <221> M SC

F or P <220> <220 M SC FEATURE <
. (125) <223> X L or V <220> <221> M SC FEATURE <222> (1

<222> (1287..(128)

<222> (130)..(130) <223> M= amno a

<221>

FEATURE <222> (1187..(118)
<222> (122T..(122) <223> X
(1257

<223>

or A <220> <221> vari ant
<220> <221> M SC- FEATURE

<220>

<221> MISC_FEATURE

<222> (56)..(58

<223 X =T or S orHor Y

<220>

<221> MISC FEATURE

<222> (57)..(57

<223> X =R or Hor Koxr Q

<220

<221> MISC_FEATURE

<222> {69}..(69

<223> X =Q or P

<220>
<221> wvariant
<222> {76} ..(7s

}

)

)

)

-3-

<223> § 1s designated as amino acid 74

<400> 1

Leu Xaa Xaa Asp Trp Gly Pro

1

Arg Xaa Pro Arg Thr Pro Xaa

20

Asp lys Asn Pro His Asn Thr

35

Ser GIn Phe Ser Arg Gly Xaa

50

Val Pro Asn Leu Xaa Ser Leu

65

<210> 2
<211> 181
<212> PRT

<213> synthetic

<220>
<221> variant
<222>  (1)..{1)

5

70

55

Cys Xaa Xaa
10

Arg Val Xaa
25

Xaa €lu Ser
40

Xaa Xaa VvVal

Thr Asn Leu

His Gly Xaa His Xaza Ile
15

Gly Gly Vval Phe Leu Val
30

Xaa Leu Xaa Val Asp Phe
45

Ser Trp Pro Lys Phe Ala
60

Ley Ser
15

<221> M SC
FEATURE
222>
267..(126)

T



<222> (133)..(133) <223> X = Vor L or M <220> 4 August 2006 <221>
M SC- FEATURE <222> (138)..(138) <223> X = K or R <220> <221> M SC FEATURE
<222> (13.97. . (3.39) <223> X = Sor T <220> <221> M SC FEATURE <222>
(140T..(140) <223> X - V or G <220> <221> M SC FEATURE <222>

(14:LT..(141) <223> X Qor E <220> <221> M SC FEATURE <2223 , 006
(1437..(3,43) <223> X =L or S or R <220> <221> M SC FEATURE LgyStA
(145T..(145) <223> X = S or F <220> <221> M SC FEATURE

<223> 8 = amino acid 75

<220>

<221> MISC_FEATURE
<222>  (2)..(2)
%223 X =Nor D

<220>

<221> MISC_FEATURE
<222> (17)..(17)
<223> X =TI or P

<220>

<221> MISC_FEATURE
<222> (29)..(29)
<223> X =1 or V

<220>

<221> MISC_FEATURE
<222> {35})..(35)
<323> X =8 or D

<220>

<221> MISC_FEATURE
<222>  {44)..(44)
«223> X = Tor N

<220>

<221> MISC_FEATURE
<222> (46)..(46)
<223> X =Ror N

<220>

<221> MISC_FEATURE
<222> (47)..{47)
«223> X = Nor 1

<220>

<221> MISC_FEATURE

«222> (48B)..(48)

<223> X = any amino acid

<220>

<221> MISC_FEATURE
<222> (50)..{50)

<223> X =N or Yor H



<222> (147T..(3.47)

(148Y. . (148)
(1497. . (149)

<222> (150) (15 0)

X =T or

<220> <221> M SC FEATURE

<220>
<221>
<222>
<223>

<2205
<221>
<222
<223>

<220>
<221>
«222>
<223>

<220
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

MISC FEATURE
{52)..(52)
X=HorY

MISC_FEATURE
{53)..(53)
X =Gor R

MISC_FEATURE
(54) .. (586)

<223> X =
<223> X =T or A
<223> X = Aor S
<223> X =Vor 1
C <220> <221> M SC FEATURE
<222> (1537.

F or
<220>
<220>

X is any amino acid

MISC_FEATURE
{57)..(587)
X=Dor N

MISC_FEATURE
(60) .. (60)
X=DorN

MISC_FEATURE
(61)..(61)
X= 8 or Y

MISC_FEATURE
(65)..(65)
X =Nor Q

MISC_FEATURE
{71) .. (71)
X =L or M

MISC_FEATURE
(75) .. (73)
X=Kor Q

Y <220> <221> M SC FEATURE

<222>
<221> M SC FEATURE <222>

<221> M SC- FEATURE 4 August 2006 -9
<220> <221> M SC FEATURE <222> <223>

<222> (1527..(3.52) <223> S
leg) 1505 X 22L o 4 Kigly 5086

-5.




<221> M SC FEATURE <222> (1567..(156) <223> X = S or D <220> <221> M SC
FEATURE <222> (1577. . (157) <223> X =L or V <220> <221> M SC FEATURE
<222> (1647..(164) <223> X = Nor Q <220> <221> M SC FEATURE <222>
(1797. . (179) <223> X =V or | <400> 2 Ser Xaa Leu Ser Trp Leu Ser Leu
Asp Val Ser Ala Ala Phe Tyr Hs 15 10 is Xaa Pro Leu H's Prg“@lugt@()% Met
Pro Hs Leu Leu Xaa Gy Ser Ser 20 25 30 4 August 2006 -10 Gﬁy ell Xaa Arg
Tyr Val Ala Arg Leu Ser Ser Xaa Ser Xaa gaa Xaa 35 40 4S Asn Xaa G n Xaa
Xaa Xaa Xaa Xaa Xaa Leu His Xaa Xaa Cys Ser Arg so 55 60 Xaa Leu Tyr Val
Ser Leu Xaa Leu Leu Tyr Xaa Thr Xaa Gy Xaa Lys 65 70 75 80 Leu His Leu
Xaa Xaa H's Pro Ile Xaa Leu Gy Phe Arg Lys Xaa Pro

<220>

<221> MISC_FEATURE
<222> {(77)..(77)
<223> X =Y or F

220>
<221> MISC_FEATURE
222> {79)..({79)

<223> X = R or W

<220>

<221> MISC_FEATURE
<222> (B4)..(84)
<223> X = Yor L

<220>

<221> MISC FEATURE
<222> (B5)..(BS)
«223> X = S or A

<220>

<221> MISC_ FEATURE
<222> (89)..(83)
223> X =I or V

<220>

<221> MISC_FEATURE
<222> (95)..(95)
<223> X = I or I,

<220>

<221> MISC_FEATURE
<222> (99)..(29)
223> X =V or G

<220

<221> MISC_FEATURE
<222> (114).. {114}
<223> X = C or L

<220>

<221> MISC_FEATURE
<222> (115} ..(115)
<223> X = A or 8



85 90 95 Met Ay Xaa Gy Leu Ser Pro Phe Leu Leu Ala G n Phe Thr Ser Ala
100 105 110 Ile Xaa Xaa Xaa Xaa Xaa Arg Ala Phe Xaa H s Cys Xaa Xaa Phe Xaa
115 120 125 Tyr Met Asp Asp Xaa Val Leu Gy Ala Xaa Xaa Xaa Xaa. H s Xaa
G u 130 135 140 Xaa Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Leu Leu Xaa Xaa Qvy
Ile H's 145 150 155 160 Leu. Asn Pro Xaa Lys Thr Lys Arg TrQA§%¥ﬁE¥QGSer
Leu Asn Phe Met 165 170 175 dy Tyr Xaa lle Gy SO <210> 3 < >

<212> DNA <213> artificial sequence <228> <223> priner (OSlI) <400> 3
gcctcatttt gtgggtcacc ata 23 <210> 4 <211> 18 4 August 2006 <212> DNA
<213> artificial sequence <220> <223> prinmer (TTA3) <400> 4

<220>

<221> MISC_FEATURE
<222> {(118}.. (116}
<223> X = V or M

<220>
<221> MISC_FEATURE
<222> {117).. (1217)

<223> X =Vor T

<220>

<221> MISC_FEATURE
<222> {(118)..{118)
223> X = R or C

<220>

<221> MISC_FEATURE
<222> (122)..(122)
<223> X = F or P

<220>

<221> MISC FEATURE
<222> {125}.. (125}
<223> X =L or V

<220>

<221> MISC_FEATURE
<222> {126).. (126}
<223> X = A or V

<220>

<221> MISC_FEATURE
<222> (128})..(128)
<223 X = S or A

<220>

<221> wvariant

<222> {130)..{(130)

<223> M = amino acid 204

<220>

<221»> MISC_FEATURE
<222> {133} .. (133}
<223> X =Vor L or M

220>




aaattcgcag tccccaaa 18 <210> 5 <211> 21 <212> DNA <213> artifici al
sequence <220> <223> priner (LTM <400> 5 ttggggtgga gccctcagge t 21
<210> 6 <211> IS <212> DNA <213> artificial sequence <220> <223> primer
(TTA4) <400> 6 gaaaattggt aacagc9g 18 <210> 7 <211> 20 <212> DNA <213>
artificial sequence <220> <223> prinmer (0S2) <400> 7 tctctg% 2006
actttccaat 20 <210> 8 <211> 18 <212> DNA <213> artifici al dﬁéﬁ@%

-B-

<221> MISC _FEATURE
<222> (138)..(138)
223> X =K or R

<220>

<221> MISC_FEATURE
<222> (139)..(139)
«223> X =S or T

<220>
<221> MISC_FEATURE
<222> (140)..(140)
<223 X = V or @

<220>

<221> MISC_FEATURE
<222> (141} .. {141)
<223> X =Q or E

<220

<221> MISC_FEATURE
<222> {143) .. (143}
<223> X = L or 8 or R

<220>

<221> MISC_FEATURE
<222> (145)..(145)
<223> X = S oxr P

<220>

<221> MISC_FEATURE
<222> (147})..(147)
<223> X =For Y

<220

<221> MISC_FEATURE
«222> {148)..(148)
<223 X =T or A

<220>

<221> MISC_FEATURE
<222> (149)..(149)
<223> X = A or S

<220> -
<221> MISC_FEATURE



<220> <223> pri mer
<211> 20

<212> DNA <213> artificial

tttctcaaag gtggagacag 20

sequence
<210> 11 <211> 20

primer

<400> 8 4 August 2006
sequence <220> <223> priner <400> 9

tgcacgattc ctgctcaa 18 <210> 9

<210> 10 <211> 18 <212> DNA <213> artificial

<220> <223> forward priner PCl
<212> DNA <213> artificial sequence <220>43%6&5256gerse

<400> 10 gggaggagat taggttaa is

PC2 <400> 11 ggcaaaaacg agagtaactc 20

<222>
<223

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<2225
<223>

<220>
<221>
<222>
223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<2205
<221>
<222>
<223>

<400>

(150) .. (150)
X=Vor I

MISC_FEATURE
(151) .. (151)
X=TorC

MISC_FEATURE
(152)..(152)
X =Nor s

MISC_FEATURE
{153) .. {153)
X =F or VvV

MISC_FEATURE
{156} .. {156)
X =8 o0or D

MISC_FEATURE
(157) .. (157}
X=Lorv

MISC_FEATURE
{164} ..(164)
X =Nor Q

MISC_FEATURE
(172)..(179)
X=Vor I

2

-9.

Ser Xaa Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr His

1

5

10

15

¥aa Pro Leu His Pro Ala Ala Met Pro His Leu Leu Xaa Gly Ser Ser

20

25

30



<210> 12 <211> 42 <212> DNA <213> artificial sequence <220> <223>

HBV- speci fi ¢ nol ecul e beacon prinmer <220> <221> msc feature <222>
(42)..(42) <223> N = L <400> 12 cgcgtcctac tgttcaagcc tccaagctgt
gacgcgdabc yn 42 4 August 2006 -13 <210> 13 <211> 644 <212> DNA <212>
TR2 <220> <221> m sc feature <222> (61.97..(620) <223> N - aA%ustZOOG
nucl eoti de <220> <221> m sc feature <222> (6247..(624) <223> = any
nucl eotide <220> <221> misc feature <@gR2> (6317..(631)

Gly Leu Xaa Arg Tyr Val Ala Arg Leu Ser Ser Xaa Ser Xaa Xaa Xaa
35 40 45

Asn Xaa Gln Xaa Xaa Xaa Xaa Xaa Xaa Leu His Xaa Xaa Cys Ser Arg
50 55 60

Xaa Leu Tyr Val Ser Leu Xaa Leu Leu Tyr Xaa Thr Xaa Gly Xaa Lys
65 70 75 80

Leu His Leu Xaa Xaa His Pro Ile Xaa Leu Gly Phe Arg Lys Xaa Pro
85 90 95

Met Gly Xaa Gly Leu Ser Pro Phe Leu Leu Ala Gln Phe Thr Ser Ala
100 105 110

Ile Xaa Xaa Xaa Xaa Xaa Arg Ala Phe Xaa His Cys Xaa Xaa Phe Xaa
115 120 125

Tyr Met Asp Asp Xaa Val Leu Gly Ala Xaa Xaa Xaa Xaa His Xaa Glu
130 135 . 140

Xaa Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Leu Leu Xaa Xaa Gly Ile His
145 150 155 160

Leu Asn Pro Xaa Lys Thr Lys Arg Trp Gly Tyr Ser Leu Asn Phe Met
165 170 175

Gly Tyr Xaa Ile Gly
180

<210> 3
<21l» 23
<212> DNA

<213> artificial sequence

<2205
<223> primer (0S1)

<400> 3
gcctcatttt gtgggtcace ata 23
<210> 4

<21l> 18




<223> N = any nucl eotide <400> 13 ccctcccgtt ctccaacttg tcctggttat
cgctggatgt gtctgcggceg ttttatcata 60 ttcctcttca tcctgectget atgcctcatc
ttcttgttgg ttcttctgga ctatcaaggt 120 atgttgcccg tctgtcctct aattccagga
tcttcaacca ccagcgcggg accatgcaga 180 acctgcacga ctactqgctca aggaacctct
atgtatccct cctgttgctg taccaaacct 240 tcggacggaa attgcacctg t@khgg&%gﬁ
ccatcatctt gggctttcgg aaaattccta 300 tgggagtggg cctcagcccg tttctcatgg
ctcagtttac tagygccatt tgttcagtgg 360 ifrgtagggc tttcccccac tgtttggcett
ttagttatrt ggatgatgtg gtattggggg 420 ccaagtctgt acagcacctt gagtcccttt
ttaccgctgt taccaatttt cttttgtctt 480 tgggtataca tttaaaccct aacaaaacta
aaagatgggg ttattcctta aatttcatgg 540 gctatgtcat tggatgttat gggtcattgc
cacaagat ¢y Catgglt acag aaaat caaag 600 aatgttttag gaaacttcnn gtgngcggga
nt ggaacags 4.cCa-844¢: 521Q3uekfte- 1 21 1 > 593 <212> DNA <213> TR3 <400> 14 4
August 2006 -14 ctgtcctcca acttgtcctg gttatcgctg gatgtgtctg cggcecgtttta
tcatattces2060 cttcatcctg ctgctatgcc tcatcttctt gttggttctt ctggactatc
aaggt at g¢223:20prigreec(MTBYt cctctaattc caggatcttc aaccaccagc gcgggaccat
gcagaacctg 180 cacgactact gctcaaggaa cctctatgta tccctcctgt tgctgtacca
aaccttcgg¥®240¢ cggaaattgc acctgtattc ccatcccatc atcttgggct ttcggaaaat
t cct at gg#RRtEe9cay tEERRAERca geeegtttct catggctcag tttactaqyg ccatttgiéc
agtggttcgt 360 agggctttcc cccactgttt ggctttcagt tatgtggatg atgtggtatt
gggggccag 04205 tctgtacagc accttgagtc cctttttacc gctgttacca attttctttt
gtctttgg 11218021 atacatttaa accctaacaa aactaaaaga tggggttatt ccttaaattt

cat gggct g1 23405

<213> artificial sequence

<220>
<223> primer (JM)

<400> 5§
ttggggtgga goccctcagge t 21

<210> 6

<211> 18

<212> DNA

<213> artificial sequence

<220>
<223> primer (TTA4)

<400> 6
gaaaattggt aacagcgg 18

<210=> 7 -

<211l 20

<212> DNA

<213> artificial sequence

<220>
<223> primer (082)

<400> 7
tctetgacat acttteocaat 20

<210> 8

<211> 18

«<212> DNA

<213> artificial sequence

<220>
<223> primer

<4006> 8




gt cat t ggat
<211> 605

gatgtgtctg
gttggttctt
aaccaccagc
tccctcct gt
at ctt gggct
tttactagtg
tatgtggatg
gctgttacca

t gggot t att

DNA <213> TR4 4 August 2006

gttatgggtc
<212> DNA

cggcgtttta
ctggactatc
gcgggaccat
tgct gt acca
tt cggaaaat
ccatttgttc
atgtggtatt
attttctttt

attgccacaa
<213> TR3

tcatattcct
aaggt at gt t
gcagaacctg
aaccttcgga
t cct at ggga
agt ggt t cgt
gggggccaag
gtctttgggt

cettaaattt, cat gggct at

gatcacatcgc?é%a aaa

caaagaat gt

gat cacat ca tacagaaaat caa 593

<210> 15

<400> 15 ctgtcctcca acttgtcctg gttatcgctg

60

120
180
240
300
360
420
480
540
600

tgtgtctgcgigegictttatc atattcctct 60
tggttcttceiggaepat caa ggtatgttge 120
ccaccagcgaigggaseat gc agaacctgca 180
cct cct gt g1t ghaacthizaat cidqogyeecg 240
cttgggcttt cggaaaattc ctatgggagt 300
tactagtgcé2%tttgttcag tggttcgtag 360 -

«223>

primer

<400> 9
tttetcaaag gtggagacayg

<210>
<21l>
<212>
<213>

10
18
DNA

«<220>

<223>

<400>

10

artificial sequence

forward primer PCl

gggaggagat taggttaa

<210>
<211>
<212>
<213>

11
20
DNA

<220>

<223>

<400

11

artificial sequence

reverse primer PC2

ggcaaaaacg agagtaactce

<210>
<21l>
<212>
<213>

12
42
DHNA

<220>

<223>

<220>

221>
<2225
<2235

<400>

(42) ..
N =L

12

artificial segquence

misc_feature
(42)

gccegt ct gt
cacgact act
cggaaatt gc
gipggcctca
agggctttcc
t ct gt acagc
atacatttaa
gt cat t ggat
tttag 605

cctctaattc
gct caaggaa
acctgtattc
gccegtttct
cccactgttt
accttgagtc
accct aacaa

gttatgggtc

<210> 16 <211> 614
<400> 16 gtcctccaac ttgtcctggt tatcgctgga
tcatcctgct gctatgcectc atcttcttgt

cttcatcctg ctgctatgecc tcatcttctt

caggat ct-tc

cadtidtbEodbe

cat ggct cag
ggct ttyagt
cctttttacc
aact aaaaga
attgccacga
<212>

ccgtctgtcc tctaattcca ggatcttcaa
cgact act gc tcaaggaacc tctatgtatc
gaaattgcac ctgtattccc atcccatcat
gggcctcagc ccgtttctca tggcetcagtt

HBV-gpecific molecule beacon primer

cgcgteetac tgttecaagec tecaagectgt gacgegdabe yn

20

18

20

42



ggctttccac
t gt acagcac
acatttaaac
catt ggat gt

cactgtttgg ctttcagtta tgtggatgat gtggtattgg gggccaagtc 420
cttgagtccc tttttaccgc tqttaccaat tttcttttgt ctttgggtat 480
Cct aacaaaa ctaaaagatg gggttattcc ttaaatttca tgggctatgt 540
tat gggtcat tgccacaaga tcacatcata cagaaaatca aagaatgttt 600

t aggaaact t
gt cct ccaac
t cat cct gct

cctg 614 <210> 17 <211> 607 <212> DNA <213> TRS, ,<
atattaéﬁﬁé&géoag

ttgtcctggt tatcgctgga tgtgtctgcg gegttttatc
gctatgcctc atcttcttgt tggttghtct ggactatcaa ggtatgttgec 120
180

tctaattcca

ccgtctgtcc
cgact act gc
gaaat t gcac
gggcct cagce
ggctttcccc

t caaggaacc
ctgtattccc
ccgtttctca
cactgtttgg

t gt acagcag gt tgagt ccc
acat tt aagg; 1GCt @ggcaaaa

cat t ggat gf;-t.atgggt cat

ggat cttcaa ccaccagcgc
tctatgtatc cctcctgttg
atcccatcat cttgggettt
tggctcagtt tactagtgcc
ctttcagtta tgtggatgat
tttttaccgc tgttaccaat
ct aaaagatg gggttattcc
t gccacaaga tcacatcata

gggaccat gc
ct gt accaaa
cggaaaattc
atttgttcag
gt ggt at t gg
tttecttttgt
ttaaatttca
cagaaaat ca

agaacctgca
ccttcggacg
ct at gggakt
tggttcgtag
gggccaagtc
ctttgggt at

t gggct at gt
aagaatgttt

240
300
360
420
480
540
600

t aggaaa 6fy4. <ekk0> 18 <211> 1028 4 August 2006 -16 <212> DNA <213> TR6
<220> <221> nisc feature
<220>
<221>
<222>

<223>

misc_feature
(619) .. (620)
N = any nucleotide

<220>
<221>
<222>
<223>

misc_feature
{624) .. (624)
N = any nuclectide

<220>
<221>
<222>
<223

misc_feature
{631} ..(631)
N = any nucleotide

<400> 13

ccctecegtt
ttcetettea
atgttgeceoy
acctgcacga
tecggacggaa
tgggagtggg
ttegtaggge
ccaagtetgt
tgggtataca
gctatgtcat
aatgttttag
<210>
<211>

212>
<213>

14

593
DNR
TR3

<400> 14

ctecaacttg
tecctgetget
tetgtectet
ctactgctea
attgcacetyg
cctecageccy
tttcecceocac
acagcacctt
tttaaaccct
tggatgttat

gaaacttcenn

tcetggttat
atgcctcate
aattccagga
aggaacctct
tattcceate
tttcteatgg
tgtttggckt
gagtccoecttt
aacaaaacta

gaggtcattge

gtgngeggga

cgctggatgt
ttettgttgg
tcttcaacca
atgtatecect
ceatcatett
ctcagtttac
ttagttatrt
ttaccgctgt
aaagatgggg
cacaagatca

ntggaacaga

gteotgeggeg
ttettetgga
ccagcegeggg
cekghtgetg
gggctttegg
tagygccatt
agatgatgtg
taccaatttt
ttattcetta
catcatacag

teca

ttttatcata
ctatcaaggt
accatgcaga
taccaaacct
aaaattccta
tgttcagtgg
gtattggggg
cttttgtett
aatttcatgg

aaaatcaaag

60

1290

180

240

300

360

420

480

540

600

644



<222> (12)..(12) <223> N = any nucl eoti de

(27)..(27)
aacctt ngcc
cccegetgtce
ctttccacca
ccagtt cagg
cgaggat t gg
tgctcgtgtt
tagact cgtg
attcgcagtc
at cgct ggat

<223> N -

aggaat cctc
tccacctttg
aact ct gcaa
aacagt aaac
ggaccttgcg

acaggcgggg
gt ggacttct

cccaacctcc
gtgtctgcgg

any nucl eoti de

cttcctgcat
agagactctc
gat cccaggg
cotgttccga
ct gaacat gg
tttttcttgt
ctcaattttc
aat cact cac
cgttttatca

ctaccaat cg
at cct caggc

t gaggggcct
ctactgcctc

agaacat,cac
tgacdgéﬁat
tagggggaac
caacctcctg
tattcctctt

60

120
| SO
240
300
360
420
480
540

<220> <221> m sc feature

<400> 18 gggggccgca gncagat aca

ccagt cagga aggcagccta
cat gcagt gg aactccacaa
gtatctccct gghg
tcccatatcg tcaa
at caggattc ctaggacccc
cctcacaata ccgcagagtc
caccgtgtgt cttggccaaa
tcctccaact tgtcctggtt
catcctgctg statgcctca

<222>

Bof

tct

tcttcttgtotggeecet eetPtgats AEAPYE Aot get9608caEGEed JCREIEFhat t c€8g

gatcttcaac caccag
ct at gt at TEBEHEg

1 cttt
ghigitid

tcccatcatc

ggct cagtit

ekt

o PR et

gegl

cttt

R e R e e

PGt Feth

coCc ac

aggaacct

att ¢éla

ttcgat
gtttgge

tttcagtt@legQtagat galhabgal At gaa ACER/AL S I BhacR BB dgbgagt 646t

ttttaccgct gttaccaatt ftcttttgtc tttgggtata 96

t aaaagat @aggt it heQigthaeatdehEgicagg ot giget 1028 gaabdggat eathads

<211> 181 4 August 2006
gtgggccteca gececgtitet

-17

agggetttee
tctgtacaéc
atacatttaa
gtecattggat
<210>
<211>

<212>
<213>

15

605
DNA
TR3

<400> 15
ctgtccteeca

cttcatectg
gcccgtctgt
cacgactact
cggaaattge
gtggagcectea
agggctttcce
tctgtacagc
atacatttaa
gtecattggat
tttag
<210>
<211>

<212
«213>

16

614
DNA
TR4

cccactgttt
accttgagtce
accctaacaa

gttatgggte

acttgtcctg
ctgctatgee
cetoctaatte
gectcaaggaa
acctgtatte
goceegtttet
cecacktgttt
adcttgagtc
accctaacaa

gttatgggte

ggcttteagt
cctttttace
aactaaaaga

attgccacaa

gttategetg
tcatcttett
caggatette
cetetatgta
ccatcccate
catgactcag
ggctttyagt
cctttttace
aactaaaaga

attgccacaa

tatgtagatg
getgttacea
tggggttatt

gatcacatca

gatgtgtetg
gttggttett
aaccaccagc
tcecctectgt
atcttggget
tttactagtyg
tatgtggatyg
getgttacca
tggggttatt

gatcacatca

atgktggtatt
attttctttt
ccttaaattt

tacagaaaat

cagcgtttta
étggactatc
gegggaccat
tgctgtacca
ttcggaaaat
ccatttgtte
atgtggtatt
attctetttt
ccttaaattt

tacagaaaat

catggctcag tttactagyg ccatttgtte agtggttegt

gggggccaag
gtctttgggt
catgggcetat

caa

tcatattcet
aaggtatgtt
gcagaacctg
aaccttcgga
tectatggga
agtggticogt
gggggecaag
gtotttgggt
catgggetat

caaagaatgt

catttaaacc ctaacaaaac

<3a6> 19
360
420
480
540

593

60
120
18¢
240
300
360
420
480
540
600

605



<212> PRT <213> Pol

(1307..(130) <223> X = any anm no acid <400> 19 Ser Asn Leu Ser Trp Leu Ser
Leu As p Val Ser Ala Ala Phe Tyr HHs 1 5 10 is 1Ile Pro Leu Hs Pro Ala
Ala Met Pro His Leu Leu Val Gy Ser Ser 20 25 30 Ay Leu Ser Arg Tyr Val
Ala Arg Leu Ser Ser Asn Ser Arg-lle Phe 35 40 45 Asn H's dn, ﬁ%g §E¥Oghr
Met A n Asn Leu His Asp Tyr Cys Ser Arg so 55 60 Asn Leu Tyr f! Leu
Leu Leu Leu Tyr G n Thr Phe Gy Arg Lys,.65 70 75 80 Leu H's Leu. Tyr Ser
Hs Prolle lle Leu Ay Phe Arg Lys Ile E’ro 85 90 95 Met Ay Val Ay Leu
Ser Pro Phe Leu. Met A-la G n Phe Thr Ser Ala 100 105 110 Ile Cys Ser Va
Val Arg Arg Ala Plie Pro H's Cys Leu Ala Phe Ser 115 120 125 Tyr Xaa Asp
Asp Val V%I Leu Cly AIa Lys Ser Val A n H's Leu G u 130 135 140 Ser Leu
Phe Thr Afd’¥al’*Thr Aso Phe Leu Leu Ser Leu g\; le His 145 1SO 1SS 160
Leu Asn BroCrshety <oHRF ﬁﬂfs NG TP CPHIRIAoSSAIERYF AREN PTERRRE 165 5070 175
tcatcctget gectatgeete atcttettgt tggttottet ggactatcaa ggtatgttge 120
ccgtetgtee tctaattcca ggatetteaa ccaccagoge gggaccatge agaacctgea lgo
cgactactgc tcaaggaacc tctatgtatc cctectgttg ctgtaccaaa cettcggacg 240
gaaattgcac ctgtattcec atcccatcat cttgggettt cggaaaattc ctatgggagt 300
gagcctecage cegtttcteca tggetcagtt tactagtgece atttgttcag-tggttcgtag 3s0
ggcttteece cactgtttgy ctttcagtta tgtggatgat gtggtattga gggecaagte 420
tgtacagcac cttgagtccec tttttacege téttaccaat ttkcttetgt ctttgggtat 480
acatttaaac cctaacaaaa ctaaaagatg gggttattcc ttaaatttca tgggctatgt 540
cattggatgt tatgggtcat tgccacaaga tcacatcata cagaaaatca aagaatgttt 600
taggaaactt cctg 614
<210> 17
<211> §07
<212> DNA
<213> TR35
<400> 17
gtceteccaac ttgtectggt tatecgetgga tgtgtetgeg geogttttate atattectet 60
tcatcotget getatgecte atcttettgt tggtbcttet ggactatcaa ggtatgttge 120
cecgtetgtee tetaatteca ggatcettcaa cbaccagcgc gggaccatge agaacctgea 180
cgactactgc tcaaggaacc tctatgtate cctccotgttg ctgtaccaaa cctteggacy 240
gaaattgcac ctgtattcec atcccatcat cttgggettt cggaaaatte ctatgggakt 300
gggectcage ccgtttetea tggetcagtt tactagtgec akttgtteag tggtteogtag 360
ggctttecce cactgtttgg ctttcagtta tgtggatgat gtggtattgg gggecaagtce 420
tgtacagcac cttgagtecc tttttaccge tgttaccaat ttteottttgt ctttgggtat 480
acatttaaac cctaacaaaa ctaaaagatg gggttattcc ttaaatttca tgggctatgt 540
cattggatgt tatgggtcat tgccacaaga tcacatcata cagaaaatca aagaatgttt 600
taggaaa 607
<210> 18
<211> 1028

Trans of TR <220> <221> misc feature <222>




4 August 2006 18 Ay Tyr Val Ile Gy 181D <210> 20 <211> 187 <212> PRT
<213> Pol Trans of TR2 <400> 20 Leu Ser Ser Asn Leu Ser Trp Leu Ser Leu
Asp Val Ser Ala Ala Phe 1 IDis Tyr His lle Pro Leu Hs Pro Ala Ala Mt
Pro Hs Leu Leu Val Ay 20 25 30 Ser Ser Ay Leu Ser Arg Tyr Val Ala Arg
Leu Ser Ser Asn Ser Arg 35 40 45 1le Phe Asn Hs Gn Arg Gy4‘|3LU ug/féoogn
Asn Leu H's Asp Tyr Cys so 55 60 Ser Arg Asn Leu Tyr Val Ser equ eu Leu
Leu Tyr @dn Thr Phe Ay 65 70 75 80 _ﬁr6g Lys Leu His Leu Tyr Ser H's Pro
Ile Ile Leu Gy Phe Arg Lys 85 90 95 ITe Pro Met Ay Val Gy Leu Ser Pro
Phe Leu Met Ala A n Phe Thr 100 105 110 Ser Ala Ile Cys Ser Val Val Arg
Arg Ala Phe Pro H's Cys Leu Ala 115 120 125 Rhe Ser Tyr Val Asp Asp Val
Val Lau G?é Ala Lys Ser Val @dn Hs 130 135 140 Leu A u Ser Leu Phe Thr
Ala Val R Asi®Phe Leu Leu Ser Leu Gy 145 150 155 160

<220>

<221> misc_feature.

<222> (12}..(12)

<223> N = any nucleotide

<220>

<221> misc_feature

<222>  {27)..(27)

<223> N = any nucleotide

<400> 18

gggggcoegea gncagataca aaccttngcc aggaatccte cttectgcat ctaccaatceg 60

ccagtcagga aggcagcecta ccccgctgte tccacctttg agagactcte atccteaggce 120

catgcagtgg aactccacaa ctttccacca aactctgcaa gatcccaggg tgaggggeoct 180

gtatcteeoct goctggtgget ccagttcagg aacagtaaac cotgtteecga ctactgecte 240

tceccatatcyg tecaatcttet egaggattgg géaccttgcg ctgaacatag agaacatcac 300

atcaggattc ctaggaccecce tgectcgtgtt acaggegggg tttttettgt tgacaagaat 360

cctcacaata ccgeoagagbc tagactcegtg gtggacttct ctcaattttc tagggggaac 420

‘caccgtgtgt cttggcecaaa attegeagtc cccaacctee aatcactcac caacctectg 480
/ tectccaact tgtectggtt ategoctggat gtgtctgegg cgttttatca tattoctett 540

catectgetg statgeccteca tettettgbt ggtteitetg gactatcaag gtatgttgee 600

cgtetgtect ctaattecag gatcttecaac caccagegeg ggaccatgea gaacctgcac 660

gactactget caaggaacct ctatgtatce ctectgttge tgtaccaaac ctteggacgg 720

aaattgcacec tgtattccoceca tcccatcate ttgggettte ggaaaactce tatgggattg 780

ggectcagee cgtttetcat ggctcagttt actagtgeca tttgttecagt ggttegtagg 840

getttceecoe actgtitgge tttecagttat gtaggatgatg tggtattggg ggccaagtet s00

gtacagcacc ttgagtccct ttttaccget gttaccaatt ttcttttgte tttgggtata 960

catttasacc ctaacaaaac taaaagatgg ggttattcecct taaatttegt gggctatgte 1020

attggatg i028

<210> 19

<211> 181




Ile H's Leu Asn Pro Asn Lys Thr Lys Arg Trp Ay Tyr Ser Leu Asn 165 170 175
4 August 2006 -19 Phe Met Ay Tyr-Val Ile Ay Cys Tyr Ay ser 180 185
<210> 21 <211> 185 <212> PRT <213> Pol Trans of TR3 <400> 21 Leu Ser Ser
Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe 1 5 10 15 Tyr Hs Ile
Pro Leu Hs Pro. Ala Ala Met Pro H's Leu Leu Val Gy 20 25 30 43?’5”%%00 y
Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg 35 40 45 n
Hs Gn Arg Gy Thr Met G n Asn Leu Hi_s7Asp Tyr Cys so 55 60 Ser Arg Asn
Leu Tyr Val Ser Leu Leu Leu Leu Tyr dn Thr Phe Ay 65 70 75 so Arg Lys
Leu H's Leu Tr Ser Hs Prolle lle Leu Gy Phe Arg Lys 85 90 95 Ile Pro
Met dy Val Leu Ser Pro Phe Leu Met Ala A n Phe Thr 100 10-9 110 Ser
Al a IIe Se VaI Val Arg Arg A-la Phe Pro Hs Cys Leu Ala 115 120 125
Phe Ser 13'>V 01A§pa ReVAd, Val Leu Ay Ala Lys Ser Val An H's 130 135 140

<220>

<221> misc_feature

<222> (130)..(130)

<223> X = any amino acid

<400> 19
Ser Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr His
1 5 10 15

Ile Pro Leu His Pro Ala Ala Met Pro His Leu Leu Val ¢ly Ser Ser
20 25 30

Gly Leu Ser Arg Tyr Val Ala Arg Leu Ser Sexr Asn Ser Arg Ile Phe
3s 40 ' 45

Asn His Gln Arg Gly Thr Met Gln Asn Leu His Asp Tyr Cys Ser Arg
50 55 60

Asn Leu Tyr Val Ser Leu Leu Leu Leu Tyr Gln Thr Phe Gly Arg Lys
65 70 75 g0

Leu His Leu Tyr Ser His Pro Ile Ile Leu Gly Phe Arg Lys Ile Pro
g5 20 95

Met Gly Val Gly Leu Ser Pro Phe Leu Met Ala Gln Phe Thr Ser Ala
100 105 110

Ile Cys Ser Val Val Arg Arg Ala Phe Pro His Cys Leu Ala Phe Ser
115 120 125

Tyr Xaa Asp Asp Val Val Leu Gly Ala Lys Ser Val Gln His Leu Glu
130 135 140

Ser Leu Phe Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly Ile His
145 150 155 160

Leu Asn Pro Asn Lys Thr Lys Arg Trp Gly Tyr Ser Leu Asn Phe Met
165 170 175




Leu Gu Ser Leu Phe Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Ay 145 150
155 160 Ile His Leu Asn Pro Asn Lys Thr Lys Arg Trp Gy Tyr Ser Leu Asn
165 170 175 4 August 2006 -20 Phe Met Gy Tyr Val Ile Ay Cys Tyr 180 | as
<210> 22 <211> 184 <212> PRT <213> Pol Trans of TR4 <400> 22 Ser Ser Asn
Leu Ser Trp Leu Ser Leu Asp Val- Ser Ala Ala Phe Tyr 1 5 10 i% d—é%%(ﬁ Pro
Leu Hs Pro Ala Ala Met Pro H's Leu Leu Val Ay Ser 20 25 30 éeér y Leu
Ser Arg Tyr Val Ala Arg Leu Ser Ser Asn ]$e_r Arg Ile 35 40 45 Phe Asn His
Gn Arg Ay Thr Met @ n Asn Leu His Asp Tyr Cys Ser so 55 60 Arg Asn Leu
Tyr Val Ser Leu Leu Leu Leu Tyr G@n Thr Phe Ay Arg 65 70 75 80 Lys Leu
Hs Leu Tyr Ser Hs Prolle Ile Leu Ay Phe Arg Lys Ile 85 90 95 Pro Met
Ay Val GXI Leu Ser_Pro_Phe Leu Met Ala G n Phe Thr Ser 100 105 110 Al a
lle Cys SBY V&l Yoal & GArg Ala Phe Pro Hs Qys Leu Ala Phe 115 120 125

<210> 20

<21l> 187

<212> PRT

<213> Pol Trans of TR2

<400> 20

Leu Ser Ser Asn Leu Ser Trp Leuy Ser Leu Asp Val Ser Ala Ala Phe
1 5 io i5

Tyr His Ile Pro Leu His Pro Ala Ala Met Pro His Leu Leu Val Gly
20 25 30

Ser Ser Gly Leu Ser Arg Tyr Val Ala Arg Leu Ser Sexr Asn Ser Arg
35 40 ) 45

Ile Phe Asn His Gln Arg Gly Thr Met Gln Asn Leu His Asp Tyr Cys
50 55 60

Ser Arg Asn Leu Tyr Val Ser Leu Leu Leu Leu Tyr Gln Thr Phe Gly
65 70 75 80

Arg Lys Leu His Leu Tyr Ser His Pro Ile Ile Leu Gly Phe Arg Lys

Ile Pro Met Gly Val Gly Leu Ser Pro Phe Leu Met Ala Gln Phe Thr
100 105 110

Ser Ala Ile Cys Ser Val Val Arg Arg Ala Phe Pro His Cys Leu Ala
115 120 125

Phe Ser Tyr Val Asp Asp Val Val Leu Gly Ala Lys Ser Val Gln His
130 135 ] 140

Leu Glu Ser Leu Phe Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly
145 150 . 155 1640

Ile His Leu Asn Pro Asn Lys Thr Lys Arg Trp Gly Tyr Ser Leu Asn
165 170 175



Ser Tyr Val Asp Asp Val Vval Leu dy Ala Lys Ser Val Ga H's Leu 130 135 140
G u Ser Leu Phe Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Ay Ile 145 150
155 160 His Leu Asn Pro Asn Lys Thr Lys Arg Trp Ay Tyr Ser Leu Asn Phe
165 170 175 4 August 2006 -21 Met Ay Tyr Val Ile Ay Cys Tyr 180 <210>
23 <211> 184 <212> PRT <213> Pol Trans of TRS <220> <221> H%&gu&gﬁbgre
<222> (:LOOT-. (100 <223> X = any am no acid <400> 23 Ser Ser n Leu Ser
Trp Leu Ser Leu Asp Val Ser Ala Ala Pheqygyr 15 10 15 Hs Ile Pro Leu H's
Pro Ala Ala Met Pro H's Leu Leu Val Ay Ser 20 25 30 Ser Ay Leu Ser Arg
Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg Ile 35 40 45 Phe Asn His A n Arg
@y Thr Met @ n Asn Leu. His Asp Tyr Cys Ser 50 55 60 Arg Asn Leu Tyr Va

Ser Leu Lgk wblnl®lhI¥h1 Gt &Y Hhend % g, 65 70 75 80

iso 185

<210> 21

<21l> 185

<212>» PRT

<213> Pol Trans of TR3

<4Q0> 21
Leu Ser Ser Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe

1 5 10 15

Tyr His Ile Pro Leu His Pro Ala Ala Met Pro His Leu Leu Val Gly
20 25 30

Ser Ser Gly Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg
35 40 45

Ile Phe Asn His Gln Arg Gly Thr Met Gln Asn Leu His Asp Tyr Cys
50 55 60

Ser Arg Asn Leu Tyr Val Ser Leu Leu Leu Leu Tyr Gln Thr Phe Gly
65 70 75 80

Arg Lys Leu His Leu Tyr Ser His Pro Ile Ile Leu Gly Phe Arg Lys
85 90 95

Ile Pro Met Gly Val Gly Leu Ser Pro bhe Leu Met Ala Gln Phe Thr
100 105 110

Ser Ala Ile Cys Ser Val Val Arg Arg Ala Phe Pro His Cys Leu Ala
115 120 125

Phe Ser Tyr Val Asp Asp Val Val Leu Gly Ala Lys Ser Val Gln His
130 135 140

Leu Glu Ser Leu Phe Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly
145 150 155 160

Ile His Leu Asn Pro ARsn Lys Thr Lys Arg Trp Gly Tyr Ser Leu Asn
165 170 175



Lys Leu H s Leu.

Tyr Ser

Hs Prolle Ile Leu.
Pro Phe Leu Met Ala A n Phe Thr Ser

Pro Met Gy Xaa Ay Leu Ser

110 Ala Il e Cys Ser Val
120 125 Ser Tyr Val

130 135 140 du Ser Leu.
Ile 145 150 155 160 4 August 2006
165 170 17H- Met Ay Tyr Val
Trans of TR6

Trp Ay Tyr Ser

180 <210> 24 <211> 326
<222> (168T..(168)
Val Arg Lys Ala Ala Tyr

Leu Ser S woereid Yy Alf ¥al Geurdeu. H's Asn Phe 20 25 30

feature
Ser Pro

<210>
<211l>
<212>
<213>

<400
Ser Ser

1

His Ile

Ser Gly

Phe Asn
50

Arg Asn
65

Lys Leu

Pro Met

Ala Ile

Ser Tyr
130

Glu Ser
145

His Leu

22
184
PRT

1s¢0

Pol Trans of

22

Asn

Pro

Leu

35

His

Leu

His

Gly

Cys

115

Val

Leu

Asn

Leu Ser
5

Leu His
20

Ser Arg

Gln Arg

Tyr Val

Leu Tyr

85

Val Gly
100

Ser Val

Asp Asp

Phe Thr

Pro Asn
165

Val
Asp Asp Val

Gy Phe Arg Lys Ile 85 90 95

100 105

Arg Arg Ala Phe Pro His Cys Leu Ala Phe 115

Val

Phe Thr Al a Val

Leu Asn Phe

Leu Ay Ala Lys Ser Val An H s Leu

Thr Asn Phe Leu Leu y
4%59#5?%{/05% Arg

-22 H's Leu Asa Pro Asa Lys

<212> PRT <213> Pol
<223> X = any amno acid <400> 24 Ile Tyr Gn

TR4

Trp

Pro

Tyr

Gly

Ser

70

Ser

Leu

val

val

Ala

150

Lys

Leu

Ala

val

Thr

55

Leu

His

Ser

Arg

val

135

val

Thr

Pro Al a Val

Ser

Ala

hla

40

Met

Leu

Pro

Pro

Arg

120

Leu

Thr

Lys

185

Leu
Met
25

Axg
Gln
Leu

Ile

Phe

Asp

10

Pro

Leu

Asn

Leu

Ile

90

Leu

105 -

Ala

Gly

A=zn

Arg

Phe

Ala

Phe

TYp
170

Val

His

Ser

Leu

Tyx

75

Leu

Met

Pro

Lys

Leu
155

Gly

Ser

Leu

Ser

His=

&0

Gln

Gly

Ala

His

Ser

140

Len

Ser Thr

Ala

Leu

Asn

45

Asp

Thx

Fhe

Gln

Cys

125

Val

Ser

Ser

1510is

Ala

Val

30

Ser

Tyr

Phe

Arg

Phe

1190

Leu

Gln

Leu

Leu

Phe

15

Gly

Arg

Cys

Gly

Lys

95

Thr

Ala

Hie

Gly

Asn
175

Ile Ay Cys Tyr
<220> <221> m sc

Phe A u Arg

Tyx

Ser

Ile

Ser

Arg

80

Ile

Ser

Phe

Leu

Ile

160

Phe



Pro Pro Asn Ser Ala Arg Ser Gn Gy Qu dy Pro Val Ser Pro Cys 35 40 45
Trp Trp Leu G n Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu so 55 60
Ser Hs Ile Val Asn Leu Leu Qu Asp Trp Ay Pro Cys Ala Au Hs 65 70 75
80 dy AuHs Hs Ille Arglle Pro Arg Thr Pro Ala Arg Val Thr Gy 85 90
95 dy Val Phe Leu Val Asp Lys Asn Pro H's Asn Thr Ala GQu Sﬂﬂ\u@ﬁ% 680
105 110 Leu Val Val Asp Phe Ser G n Phe Ser Arg Ay Asn H s Ar 2§er
115 120 125 4 August 2006 -23 Trp Pro.jys Phe A-la Val Pro Asn Lau G n Ser
Lau Thr Asn Lau Lau 130 135 140 Ser Ser ASn Lau Ser Trp Lau Ser Lau Asp
Val Ser Ala Ala Phe Tyr 145 150 155 160 His Ile Pro Lau Hs Pro Ala Xaa
Met Pro Hi s Lau Leu Val Ay Ser 165 . 170 175 Ser Gy Lau Ser Arg Tyr Val
Ala Arg h@y c§§r @splesS{Y%,g ,%/re 180 185 190 Phe Asn Hs Gn Arg Ay
Thr Met ayghl r s Ser 195 200 205 Arg Asn Lau Tyr Val
Ser Lau Lau Leu Lau Tyr G n Thr Phe Ay Arg 210 215 220 Lys Lau H's Lau
Tyr Ser Hs Prolle Ile Lau Ay Phe Arg Lys Thr 225 230 235 1 240 Pro Met
Gy Lau €iosLams Ser Pro Phe Lau Met Ala A n Phe Thr Ser

<211> 184

<212> PRT

<213> Pol Trang of TRS

<220>
<221> misc_feature
<222> (100})..{(100)

<223> X = any amino acid

<400> 23
Ser Ser Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr
1 5 10 15

His Ile Pro Leu His Pro Ala Ala Met Pro His Leu Leu Val Gly Ser
20 25 30

Ser Gly Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg Ile
35 40 45

Phe Asn His Gln Arg Gly Thr Met Gln Asn Leu His Asp Tyr Cys Ser
50 55 60

Arg Asn Leu Tyr Val Ser Leu Leu Leu Leu Tyr Gln Thr Phe Gly Arg
65 70 75 -80

Lys Leu His Leu Tyr Ser His Pro Ile Ile Leu Gly Phe Arg Lys Ile
g5 90 85

Pro Met Gly Xaa Gly Leu Ser Pro Phe Leu Mst Ala Gln Phe Thr Ser
100 105 110

Ala Ile Cys Ser Val Val Arg Arg Ala Phe Pro His Cys Leu Ala Phe
115 120 125

Ser Tyr Val Asp Asp Val Val Leu Gly Ala Lys Ser Val Gln His Leu
130 135 ) 14Q

Glu Ser Leu Phe Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly Ile
145 150 155 160



245 250 255 Ala lIle Cys Ser Val vVal Arg Arg Ala Phe Pro H's Cys Lau Ala
Phe 260 265 270 Ser Tyr Val Asp Asp Val Val Lau Ay Ala Lys Ser Val dn
Hs Lau 275 280 285 G u Ser Leu Phe Thr Ala Val Thr Asn-Phe Leu Lau Ser
Lau Gy Ile 290 295 300 His Lau Asn Pro Asn Lys Thr Lys Arg Trp Ay Tyr

Ser Lau Asn Phe 305 310 315 320 Val dy Tyr Val Ile Ay 325 <21%;§®%
<211> 161 <212> PRT 4 August 2006 -24 <213> HBsAg Trans of fﬁfgu >
<221> misc feature <222> (3.13.T. . (3ll1l) <223> X = any anmino acid <220>
<221> m sc feature <222> (1297..(129) <223> X - any am no acid <400> 25
Pro Thr Cys Pro Ay Tyr Arg Trp Met Cys Leu Arg Arg Phe Ilelle 1 5 10 is
Phe Leu Phe Ile Leu Leu Leu Cys Leu Ile Phe Leu Leu Val Leu Leu

His Leu Asn Pro Asn Lys Thr Lys Arg Trp Gly Tyr Ser Leu Asn Phe
1865 - 170 175

Met Gly Tyr Val Ile Gly Cys Tyr
180

«<210> 24

<211> 326

<2312 PRT

<213> Pol Trans of TRE

<220>

<221> misc_feature

<222> (168)..(168)

<223> X = any amino acid

<400> 24
Ile Tyr Gln Ser Pro Val Arg Lys Ala Ala Tyr Pro Ala Val Ser Thr
1 5 10 15

Phe Glu Arg Leu Ser Ser Ser Gly Hig Ala Val Glu Leu His Asn Phe
20 25 30

Pro Pro Asn Ser Ala Arg Ser Glm Gly Glu Gly Pro Val Ser Pro Cys
35 40 45

Trp Trp Leu Gln Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu
50 55 60

Ser His Ile Val Asn Leu Leu Glu Asp Trp Gly Pro Cys Ala Glu His
65 70 75 BO

Gly Glu His His Ile Arg Ile Pro Arg Thr Pro Ala Arg Val Thr Gly
85 90 85

Gly val Phe Leu Val Asp Lys Asn Pro His Asn Thr Ala Glu Ser Arg
100 105 110

Leu val Val Asp Phe Ser @ln FPhe Ser Arg Gly Asn His Arg Val Ser
1158 120 125



20 25 30 Asp Tyr An Gy Met Leu Pro Val Cys Pro Leu Ile Pro Gy Ser Ser
35 40 45 Thr Thr Ser Ala Gy Pro Cys Arg Thr Cs Thr Thr Thr Ala An dy
50 55 60 Thr Ser Met Tyr Pro Ser Cys Cys Cys Thr Lys Pro.Ser Asp Gy Asn
65 70 75 so Cys Thr Cys Ile Pro Ile Pro Ser Ser Trp Ala Phe Ay Lys Phe
-Leu 85 90 95 Trp GQu Trp Ala Ser Ala Arg Phe Ser Trp Leu Ser %?g%&L
Pro 100 105 110 Phe Val dn Trp Phe Val Gy Leu Ser Pro Thr V

Leu Val 115 120 125 Xaa Trp Met Met Thp Tyr Trp Gy Pro Ser Leu Tyr Ser
Thr Leu Ser 130 135 140 Pro Phe Leu Pro Leu Leu Pro Il e Phe Phe Cys Leu
Trp, Val Tyr Ile 145 150 155 160 4 August 2006 -25 Asn <210> 26 <211>
162 <212> PRT <213> HBsAg Trans of TR2 <220> <221> misc feature <222>

(1137 (1&%) Pro %%§>Phe Alaxa‘%laltgongsz?(ﬂeg éﬂlogzr 2L§3u Thr Asn Leu Leu
130 135 140

Ser Ser Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr
145 156 155 160

His Ile Pro Leu His Pro Ala Xaa Met Pro His Leu Leu Val Gly Ser
165 - 170 . 173

Ser Gly Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg Ile
180 185 is0

Phe Asn His Gln Arg Gly Thr Met Gln Asn Leu His Asp Tyr Cys Ser
195 200 205

Arg Asn Leu Tyr Val Ser Leu Leu Leu Leu Tyr Gln Thr Phe Gly Arg
210 215 220

Lys Leu His Leu Tyr Ser His Pro Ile Ile Leu Gly Phe Arg Lys Thr
225 230 235 . 240

Pro Met Gly Leu Gly Leu Ser Pro Phe Leu Met Ala Gln Phe Thr Ser
245 250 255

Ala Ile Cys Ser Val Val Arg Arg Ala Phe Pro His Cys Leu Ala Phe
2860 265 270

Ser Tyr Val Asp Asp Val Val Leu Gly Ala Lys Ser Val Gln His Leu
275 - 280 285

Glu Ser Leu Phe Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly Ile
250 295 300

His Leu Asn Pro 3sn Lys Thr Lys Arg Trp Gly Tyr Ser Leu Asn Phe
305 310 315 320

val Gly Tyr Val Ile Gly
325

210> 25
<211> 161
<212> PRT



Cys Pro Pro Thr Cys Pro Gy Tyr Arg Trp Met Cys Leu Arg Arg Phe 1 5 10 is
Ile Ile Phe Leu. Phe Ile Leu Leu Leu Cys Leu. Ile Phe Leu Leu Val 20 25 30
Leu Leu Asp Tyr A n Gy Met Leu Pro Val Cys Pro Leu Ile Pro Ay 35 40 45
Ser Ser Thr Thr Ser Ala Gy Pro Cys Arg Thr Cys Thr Thr Thr Ala so 55 60
Gn @y Thr Ser Met Tyr Pro Ser Cys Cys,Cys Thr Lys Pro Ser gg\u 9%%@‘375
80 Gy Asn Cys Thr Cys Ile Pro Ile Pro Ser Ser Trp Al a Phe yEy 90
95 Phe Leu Trp Gu Trp Ala Ser Ala ArgypPhe Ser Trp Leu. Ser Leu Leu 100
105 110 Xaa Pro Phe Val G@n Trp Phe Val Ay Leu Ser Pro Thr Val Trp Leu
115 120 125 Ser Val Met Trp Met Met Trp Tyr Trp Ay Pro Ser Leu Tyr Ser
Thr 130 135 140, Leu Ser Pro Phe Leu Pro Leu Leu Pro Il e Phe Phe Cys Leu

Trp, Val 4. August. 2006 - 45 150 155 160 Tyr Ile <210> 27 <211> 162
<212> PR‘T’21<§13 %ﬁsﬁ@a‘ﬁ S%S“’zj}f TR3 <220> <221> misc feature

<220>

<221> misc_feature

<222> {(2111)..(111)

<223> X = any amino acid

<220>

<221> misc_feature

<222> (129)..(129)

<223> X = any amino acid

<400> 25
Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe Ile Ile
1 5 10 15

Phe Leu Phe Ile Leu Leu Leu Cys Leu Ile FPhe Leu Leu Val Leu Leu
20 25 30

Asp Tyr Gln Gly Met Leu Pro Val Cys Pro Leu Ile Pro Gly Ser Ser
35 40 45

Thr Thr Ser Ala Gly Pro Cys Arg Thr Cys Thr Thr Thr Ala Gln Gly
S0 55 60

Thr Ser Met Tyr Pro Ser Cys Cys Cys Thr Lys Pro Ser Asp Gly Asn
65 70 75 80

Cys Thr Cys Ile Pro Ile Pro Ser Ser Trp Ala Phe Gly Lys Phe Leu
85 a0 95

Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu Ser Leu Leu Xaa Pro
100 105 110

Fhe Val Gln Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu Leu Val
115 1290 125

Xaa Trp Met Met Trp Tyr Trp Gly Pro Ser Leu Tyr Ser Thr Leu Ser
130 135 140

Pro Phe Leu Pro Leu Leu Pro Ile Phe Phe Cys Leu Trp Val Tyr Ile
145 150 155 160



<222> (3-297..(12.9) <223> X = any am no acid <400> 27 Cys Pro Pro Thr Cys
Pro Ay Tyr Arg Trp Met Cys Lau Arg ArS Phe 1 5 10 is 1Ile Ile Phe Lau Phe
Ile Lau Lau Lau Cys Lau Ile Phe Lau Lau Val 20 25 30 Lau Lau Asp Tyr @ n
Gy Met Lau Pro Val Cys Pro Lau Ile Pro Ay 35 40 45 Ser Ser Thr Thr Ser
Ala Ay Pro Cys Arg Thr Cys Thr Thr Thr Ala so 55 60 dn Gl)ﬁ Thru@ Met
Tyr Pro Ser Cys Cys Cys Thr Lys Pro Ser Asp 65 70 75 80 Gy A& 0Phr
Cys Ile Prolle Pro Ser Ser Trp Al a Phqz y Lys 85 90 95 Phe Lau Trp Gu
Trp Ala Ser Ala Arg Phe Ser Trp Leu Ser "Cau Lau 100 105 110 Val Pro Phe
Val Gn Trp Phe Val @y Lau Ser Pro Thr Val Trp Lau 115 120 125 Xaa Va
Met Trp Met Met Trp Tyr Trp Ay Pro Ser Lau Tyr Ser Thr 130 135 140 4
August 2006 -27 Leu Ser Pro Phe Leu Pro Leu Leu Pro Il e Phe Phe Cys Leu
Trp Val &40 18O 155 160  Tyr Ile <210> 28 <211> 161 <212> PRT

<210> 26
<211l> 162
<212> PRT

<213> HBsAg Trans of TR2

<220>
<221> misc_feature
«222> (113)..(113)

<223> X = any aminc acid
<400> 28
Cys Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe

1 5 10 15

Ile Ile Phe Leu Phe Ile Leu Leu Leu Cys Leu Ile Phe Leu Leu Val
20 25 30

Leu Leu Asp Tyr Gln Gly Met Leu Pro Val Cys Pro Leu Ile Pro Gly
35 40 45

Ser Ser Thr Thr Ser Ala Gly Pro Cys Arg Thr Cys Thr Thr Thr Ala
50 55 60

Gln Gly Thr Ser Met Tyr Pro Ser Cys Cys Cys Thr Lys Pro Ser Asp
65 70 , 75 80

Gly Asn Cys Thr Cys Ile Pro Ile Pro Ser Ser Trp Ala Phe Gly Lys
85 S0 95

Phe Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu Ser Leu Leu
100 ' 108 110

Xaa Pro Phe Val Gln Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu
115 120 125

Ser Val Met Trp Met Met Trp Tyr Trp Gly Pro Ser Leu Tyr Ser Thr
130 135 140"

Leu Ser Pro Phe Leu Pro Leu Leu Pro Ile Phe Phe Cys Leu Trp Val



<213> H13sAg Trans of TR4 <400> 28 Pro Pro Thr Cys Pro Gy Tyr Arg Trp Met

Cys Leu Arg Arg Phe Ile 1 5 10 is 1Ile Phe Leu Phe Ile Leu Leu Leu Cys Lau
Ile Phe Leu Leu Val Leu 20 25 30 Leu Asp Tyr GAn @y Met Leu Pro Val Cys
Pro Leu Ile Pro Ay Ser 35 40 45 Ser Thr Thr Ser Ala Gy Pro Cys Arg Thr
Cys Thr Thr Thr Ala @n 50 55 60 dy Thr Ser Met Tyr Pro Sey Q%ﬁ ObeY s
Thr Lys Pro Ser Asp Ay 65 70 75 so Asn Cys Thr Cys Ile Pro ﬁ1 ﬁﬁo ger
Ser Trp Ala Phe Gy Lys Phe 85 90 95 lg4. Trp Gu Trp Ala Ser Ala Arg Phe
Ser Trp Leu Ser Leu Leu Val 100 105 110 Pro Phe Val Gn Trp Phe Val Ay
Leu Ser Pro Thr Val Trp Leu Ser 115 120 125 Val Met Trp Met Met Trp Tyr
Trp Ay Pro Ser Leu Tyr Ser Thr Leu 130 135 140 Ser Pro Phe Leu Pro Leu
Leu Pro LLe Phe Phe Cys Ley, Trp Val Tyr 145 |1SO 155 160 4 August 2006 -28
Ile <210> 29 <211> 161 “2212> PRT <213> HBsAg Trans of TRS®

Tyr Ile

«210> 27

<211> 162

<212> TPRT

<213> HBsAg Trans of TR3

<220>

<221> misc_feature

<222>  {129)..(129)

<223> X = any amino acid

<400> 27

iys Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe

5 10 15
Ile Ile Phe Leu Phe Ile Leu Leun Leﬁ Cys Leu Ile Phe Leu Leu Val
20 25 30
Leu Leu Asp Tyr Gln Gly Met Leu Pro Val Cys Pro Leu Ile Pro Gly
a5 40 a5 . :
Ser Ser Thr Thr Ser Ala Gly Pro Cys Arg Thr Cys Thr Thr Thx Ala
50 55 ' 60

Gln Gly Thr Ser Met Tyr Pro Ser Cys Cys Cys Thr Lys Pro Ser Asp

65 70 75 80

Gly Asn Cys Thr Cys Ile Pro Ile Pro Ser Ser Trp Ala Phe Gly Lys

B5 90 95
Phe Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu Ser Leu Leu
100 105 110
Val Pro Phe Val Gln Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu
115 120 125
Xaa Val Met Trp Met Met Trp Tyr Trp Gly Pro Ser Leu Tyr Ser Thr
130 135 140



<220> <221>

Thr Cys Pro Ay Tyr Axg Trp Met Cys Leu Arg Arg Phe Ile 1 10 is

Leu Phe Ile Leu Leu. Leu Cys Leu. Ile Phe Leu Leu Val

Tyr An Ay Met Len Pro Val Cys Pro Leu Ile Pro Ay Ser

Thr Ser Ala Gy Pro Cys Ar~g Thr Cys Thr Thr Thr Ala G n so 55

Ser Met Tyr Pro Ser Cys Cys Cys Thr Lys Pro Ser Asp Ay 65 7

Cys Thr Cys Ile Pro Ile Pro Ser Ser TrpsAla Phe Gy Lys Phe 85 90 95 Leu
Trp Xaa Trp Ala Ser Ala Arg Phe Ser Trp Leu Ser Leu Leu Val

Pro Phe Val @n Trp Phe Val Ay Leu Ser Pro Thr Val Trp Leu Ser

125 Val Met Trp Met Met Trp Tyr Trp Ay Pro Ser Leu Tyr Ser. Thr

135 140 Ser

August 2QQ8 5229143120,

145

Tyr Ile

m sc feature

<210>
<211l>
<212
<213>

<400>

28
161
PRT

be3 od

<222> <223> X = any am no acid

150

HBsAg Trans of TR4

28

Pro Pro Thr Cys

1

Ile

Leu

Ser

Gly

65

Asn

Leu

Pro

Val

Ser
145

Phe

Asp

Thx

50

Thr

Cys

Trp

FPhe

Met

130

Pro

Leu Phe
20

Tyr Gln
35

Thr Ser

Ser Met

Thr Cys

Glu Trp

190

Val Gln
115

Trp Met

Phe Leu

Pro

Ile

Gly

Ala

Tyr

Ile

8E&

Ala

Trp

Met

Pro

60

u Ledlﬁ%o

Gly Tyr Arg Trp Met

Leu Leu

Met Leu

Gly Pro
55

Pro Ser
70

Pro Ile

Ser Ala

Phe Vval

Trp Tyr
1358

Leu Leu
150

Leu

Pro
40

Cys

Cys

Pro

Arg

Gly

120

Trp

Pro

Cys

25

Val

Arg

Cys

Ser

Phe

105

Leu

Gly

Ile

10

Leu

Cys

Thr

Cys

Ser

a0

Ser

Ser

Pro

Phe

Cys

Ile

Pro

Thr
75

Trp

Trp

Pro

Ser

Phe
1585

Leu Arg Arg

Phe Leu Leu
30

Leu Ile Pro
45

Thr Thr Thr
60

Lys Pro Ser

Ala Phe Gly

Leu Ser Leu
110

Thr Val Trp
125

Leu Tyr Ser
140

Cys Leu Trp

Phe

15

Val

Gly

Ala

Asp

Lys

95

Leu

Leu

Thr

val

<400> 29 Pro Pro
Il e Phe
Leu 20 25 30 Leu Asp
35 40 45 Ser Thr

Rt f0h

100 105 110
115 120
Leu 130

Pro Phe Leu Pro Leu Leu Pro Il e Phe Phe Cys Len Trp Val

< >
]éo Phg’ OPhe Cys Leu Trp Val
155

180

Ile

Leu

Ser

Gln

Gly

80

Phe

Val

Ser

Leu

160



<211> 305 <212> PRT <213> HBsAg Trans of TR6 <220> <221> m sc feature
<222> (168T. .(1.68) <223> X = any am no acid <400> 30 Ser Thr Asn Arg G n
Ser Ay Arg A n Pro Thr Pro Leu Ser Pro Pro 1 5 10 is Leu Arg Asp Ser Hi s
Pro Gn Ala Met Gn Trp Asn Ser Thr Thr Phe 20 25 30 His Gn Thr Leu Gn
Asp Pro Arg Val Arg Ay Leu Tyr Leu Pro Ala 35 40 45 Gy Gy4§§éu§ boee'
@y Thr Val Asn Pro Val Pro Thr Thr Ala Ser so 55 60 Pro Ile r-Serlle
Phe Ser Arg Ile Ay Asp Leu Ala Leu Asmget 65 70 75 80 du Asn Ile Thr
Ser Gy Phe Leu Ay Pro Lau Leu Val Leu Gn Ala 85 90 95 dvy Phe Phe Leu
Leu Thr Arg Ile Leu Thr Ile Pro Ga Ser Leu Asp 100 105 110 Ser Trp Trp
Thr Ser Leu Asn  Phe Leu Ay @y Thr Thr Val Cys Leu 115 120 125 dy dn
Asn Ser An Ser Pro Thr Ser Asn H's Ser Pro Thr Ser Cys 130 135 140 4
August 2006 -30 Pro Pro Thr Cys Pro Gy Tyr Arg Trp Met Cys Leu Arg Arg
Phe Ile

<210> 289

<21l> 161

<212> PRT

<213> HBsAg Trans of TRS

<220

<221> misc_feature

<222> (99}..(99)

<223> X = any amino acid

<400> 29

Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe Ile
1 5 10 15

Ile Phe Leu Phe Ile Leu Leu Leu Cys Leu Ile Phe Leu Leu Val Leu
20 25 30

Leu Asp Tyr Gln Gly Met Leu Pro Val Cys Pro Leu Ile Pro Gly Ser
35 40 45

Ser Thr Thr Ser Ala Gly Pro Cys Arg Thr Cys Thr Thr Thr Ala Gln
50 55 60

Gly Thr Ser Met Tyr Pro Ser Cys Cys Cys Thr Lys Pro Ser Asp Gly
65 70 75 80

Asn Cys Thr Cys Ile Pro Ile Pro Ser Ser Trp Ala Phe Gly Lys Phe
85 20 95

Leu Trp Xaa Trp Ala Ser Ala Arg Phe Ser Trp Leu Ser Leu Leu Val
100 105 110

Pro Phe Val Gln Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu Ser
115 120 125

Val Met Trp Met Met Trp Tyr Trp Gl& Pro Ser Leu Tyr Ser Thr Leu
130 138 140

Ser Pro Phe Leu Pro Leu Leu Pro Ile Phe Phe Cys Leu Trp Val Tyr




145 150
Val Leu
Pro Gy
Thr Thr
Lys Pro
Trp Al a
Phe Ser
Gy Leu
Tyr Trp
Leu Leu

155 160
165 170 175 Leu Asp Tyr

Ile Phe Leu Phe Ile Leu Leu Xaa Cys Leu Il e Phe Leu Leu
Gn dy Mt Leu Pro Val

Cys Pro Leu lle

Ser 180 185 190 Ser Thr Thr Ser Ala Ay Pro Cys Arg Thr Cys Thr

Ala An
Ser Asp Gy
Phe Ay Lys
Trp Leu Ser
Ser Pro Thr
Gy Pro Ser
Pro Il e Phe

210
Leu
Leu
Val

Leu
Phe

<211> 945,,<212> DNA <213z
tct gcaagnt ccccctgcetg gtggc?ccag ttccggaaca
tgcctctcac atatcgtcaa tcttctcgag gattggggac 120 4 August 2006

Ile

<210>
<211l>
<212>
<213>

<220>

221>
222>

<400>

Ser Thr Asn

1

Leu Arg

His Gln

Gly Gly

50

Pro Ile

65

Glu Asn

Gly Phe

Ser Trp

Gly Gln
130

30
305
PRT

Trp Leu Ser
Tyr
Cys Leu Trp Val

Ser

195 200 205 dy Thr Ser

Met Tyr

Pro Ser Cys Cys Cys Thr

215 220 Asn Cys Thr Cys Ile Pro Ile Prp r r
225 230 235 240 Leu Trp Asp Trp Al 3808 20,

Leu Val

rg

245 250255 Pro Phe Val G n Trp Phe Va
Met Trp Met Met Trp
275 280 285 Ser Pro Phe Leu Pro

Thr Leu

T

yr 290 295 300

pre ETV <400>;

HBsAg Trans of TRé

misc_feature
{168) ..(168)
<223> X = any amino acid

30

Asp

Thr

35

Ser

Ser

Ile

Phe

115

Asn

Arg

Ser

20

Leu

Ser

Ser

Thr

Leu

100

Thr

Ser

Gln

His

Gln

Ser

Ile

Ser

85

Leu

Ser

Gln

Ser

Pro

Asp

Gly

Fhe

70

Gly

Thr

Leu

Ber

Gly

Gln

Pro

Thr

5%

Ser

Phe

Arg

Asn

Pro
135

Arg Gln

Ala Met
25

Arg Val
40 :

Val Asn

Axrg Ile

Leu Gly

Ile Leu
105

Phe Leu
120

Thr Ser

Pro

10

Gln

Arg

Pro

Gly

Pro

20

Thr

Gly

Asn

Thr

Trp

Gly

Val

Asp

75

Leu

Ile

Gly

His

260 265 270 Val

Ile 305 <210> 31

gccat aacct tccagccaaac

0 gtaaaccctg

Pro

Asn

Leu

Pro

60

Leu

Leu

Pro

Thr

Ser
140

Leu

Ser

Tyr

45

Thr

Ala

Val

Gln

Thr

125

Pro

Ser

Thr

30

Leun

Thr

Leu

Leu

Ser

110

Val

Thr

ccgact ac

Pro Pro
15

Thr Phe

Pro Ala

Ala Ser

Asn Met

80

Gln Ala
35
Leu Asp

Cys Leu

Ser Cys



-31 cctgcgctga at at ggagaa cat cacatca ggattcctag gaccccttct cgtgttacag
gcgqggtttt tcttgttgac aagaatcctc acaataccgm agagtctaga ctcgtggtgg 240
acttctctca attttctagg gggaaccacc qtqtgtcttg gccaaaattc gcagtcccca 300
acctccaatc actcaccaac ctcctgtcct =gacttgac ctggttatcg ctggatgtgt 360

180

ctgcggegtt ttatcatatt cctcttcatc ctgctgctat gectcatctt CttgttQQﬁ@u%@%MB
cac

cttctggact atcaaggtat gttgcccgtt tgtcctctaa ttccaggatc ctcaac
agcacgggaa catgccgaac ttgcacgact cctgctg@ag gaacctctat gtatccctcc 540
tgttgctgta ccaaaccttc ggacggaaat tgcacctgta ttcacatccc atcatcctgg 600
gctttcggaa aattcctatg ggagtgggcc t - cagcccgtt tctcatggct cagtttasta 6
gtgccatttg ttcagtggtt cgtagqgctt tcccccactg tttggctttc agttatgtgg 720
atgatgtggt attgggggcc aagtctgtac agcatcttga gtcccttttt accgctgtta 780
ccaat ttt oty ohf %%&gcﬁ&t alda26 6608, £33a02290, agat gaggt t 840
actccctagagttttatgggc tatgggattg gatgitatggsgtccttgcca caagaaraca 900
tcgt acat aa aat caaagaa tgttttagaa aacttcctgt taaca 945 <210> 32 <211>
<212> DNA <213> on ETV <400> 32 tgcctcattt tgtgggtcac catattcttg
g4aacaagatectC agc athg gpgcagaaiucxad CybtleuCaATE FGeChAl Celiolad ggattctttc
ccgaccacca gttggatcca pgcttcagag 120 cw®acaccgc aaatccagat tgggacttca
at cccaacaa ggacacctgg ccagacgcca 180 . acaaggt agg agctggagca ttcgggctgg

gtttcacccc accgcacgga ggccttttgg 240 ggt ggagccc tcaggetcag ggcat act ac
aaactttgéﬁ“dﬁﬁhﬁ§@%&§ 3t@éfdf%%Pgbﬁmldgﬁcgﬁhﬁfa EEhgfﬁéﬂ@asﬁﬁgcagccta

ccceget gt ¢ tccacct tH3§ agagacact ¢ 363%%at cct cagge gcadfYgaaa cccacaacct
t ccaccaaac tgtgcaagct ccacctgctg 420 gtggctccag ttccggaaca gtaaaccctg

{tcooact g, LAGCRR! GG ALALENIAACASRo Akl CJ£ 4RO AR LBIUIACORF! 0000t 03

at at ggagaa cat cagatca ggaticctag, 205

Gly Thr Ser Mekt Tyr Pro Ser Cys Cys Cys Thr Lys Pro Ser Asp Gly
210 : 215 220

Asn Cys Thr Cys Ile Pro Ile Pro Ser Ser Trp Ala Phe Gly Lys Leu
225 230 : 235 240

Leu Trp Asp Trp Ala Ser Ala Arg Phe Ser Trp Leu Ser Leu Leu Val
245 . 250 255

Pro Phe Val Gln Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu Ser
260 265 270

Val Met Trp Met Met Trp Tyr Trp Gly Pro Ser Leu Tyr Ser Thr Leu
275 280 285

Ser Pro Phe Leu Pro Leu Leu Pro Ile Phe Phe Cys Leu Trp Val Tyr
280 235 300

Ile
305

<210> 31
<211l> 945
<212> DNA
<213> pre ETV

<400> 31
gccataacct tcocaccaaac tctgeaagmbt ceccctgetg gtggetccag ttceggaaca 60

gtaaaccctyg ttecgactac tgectcetcac atategtcaa tettctegag gattggggac 120

60

1245



gaccccttct cgtgttacag gcggggtttt tcttgttgac aagaatccta acaataccga 600 4
August 2006 -32 agagtctaga ctcgtggtgg acttctctca attttctagg gggaaccacc

gtgtgtcttg 660 gccaaaattc gcagtcccca acctccaatc actcaccaac ctcctgtcct
ccgacttgtc 720 ctggttatcg ctggatgtgt ctgcggcgtt ttatcatatt cctcttcatc
ctgctgctat 780 gcctcatctt cttgttggtt cttctggact atcaaggtat hgggﬁgﬁg 6
tgtcctctaa 640 ttccaggatc ctcaaccacc agcacgggaa catqccgaac ttgcacgac
cctgctcaag 900 gaacctctat gtatccctcc tgitgctgta ccaaaccttc ggac9gaaat
tgcacctgta 960 ttcccatccc atcatcctgg gctttcggaa aattactatg ggagtgggcc
tcagcccgtt 1020 tctcatggct cagtttggta gtgccatttg t tcagtggtt cgtagggcett
tcccccactg 1080 tttggetttc atttatgtgg atgatgtggt attgggggcecc aagtctgtac

agcatctt Q%t%c%egga gét%%g%ég}aagcé\?c%%&gat tgg

t gaaccct aa caaa agat gggag

<210> 33 ﬁ@é&ﬁt@@&ctﬁ%@%ﬁ?&@aeé@é@ alhftacldm 4

R el ;?;aﬂf%“
éggp& gzg@cg%?:.,gg feat

<222> (9) .. (9) <223> any amno acid <22 <22 > m Sc ture <222>
(73) .. (73ptsd2Bea Xt raaganbdqf2aacidt ge@fizrcg AbeaddattclRALUEE ca<22%70
(2197. . (219)
acctcecaatc actcaccaac ctcectgteet ccgacttgac ctggttateg ctggatgtgt 360
ctgcggegtt ttatcatatt ccoctcttcatc ctgetgetat gecteatett cttgttggtt 420
cttectggact atcaaggtat gttgecegtt tgtectetaa ttecaggatc ctecaaccace 480
agcacgggaa catgccgaac ttgcacgact cctgeckcaag gaacctctat gtatcoccotee 540
tgttgctgta ccaaacctte ggacggaaat tacacctgta ttcccatcce atcatcctgg 600
getttcggaa aattectatg ggagtgggece tcageccgtt teteatgget cagtttasta €60
gtgccatttg ttcagtggtt cgtagggectt teccecactg tttggetttc agttatgtgg 720
atgatgtggt attgggggee aagtctgtac ageatcttga gtcecttttt accgetgtta 780
ccaattttet tttgtetctg ggtatacatt tgaacectaa caaaacaaag agatggggtt B40
actecctaaa ttttatggge tatgtcattyg gatgttatgg gtccttgcca caagaacaca 200
tegtacataa aatcaaagaa tgttttagaa aﬁcttcctgt taaca 945
<210> 32
<21l> 1245
<212> DNA
<213> on ETV
<400> 32
tgeetcattt tgtgggtcac catattcttyg ggaacaagat ctacagcatg gggcagaatc 60
tttoccaccag caateetctg ggattottte cegaccacca gttggateca geocottcagag 120
caaacaccgce aaatccagat tgggactica atcccocaacaa ggacacctgg ccagacgeca 180
acaaggtagyg agctggagea ttegggetgyg gtttcacceo accgeacgga ggecttttag 240
ggtggagcce tcaggcteayg ggcatactac aaactittgec agcaaageocg cctcctgoct 300
ccaccaatcg ccagtcagga cagcagecta céccgctgtc tccacctttg agagacacte 360
atcctcagge gecagtggaaa cccacaacct tccaccaaac tgtgcaagct ceacctgetg 420
gtggctecag ttccggaaca gtaaaccetg ttecgactac tgoctetcac atategteaa 480
tcttectegag gattggggac cctgegetga atatggagaa catcacatca ggattcctag 540
gaceccttet cgtgttacag geggggtttt tettgttgac aagaatccte acaatacega 600



<223> X = any amno acid <400> 33 His Asn Leu Pro Pro Asn Ser Ala Xaa Ser
Pro Cys Trp Trp Leu dn 1 5 10 is Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr
Cys Leu Ser His Ile Val 20 25 30 4 August 2006 -33 Asn Leu Leu A u Asp Trp
Gy Pro Cys Ala QQu Tyr Gy Qu His Hs 3540 45 1Ile Arg lle Pro Arg Thr
Pro Ser Arg Val Thr Ay Gy Val Phe Leu 50 55 60 Val Asp Lys4g§_ﬁu§rfbo | S
Asn Thr Xaa GQu Ser Arg Leu Val Val Asp 65 70 75 80 Phe Ser he "Ser
Arg Gy Asn H's Arg Val Ser Trp Pro Lyszfhe 85 90 95 Ala Val Pro Asn Leu
G n Ser Leu Thr Asn Leu Leu Ser Ser Asp Leu 100 105 110 Thr Trp, Leu Ser
Leu Asp Val Ser Ala Ala Phe Tyr His Ile Pro Leu 115 120 125 H's Pro Al a
Ala Met Pro H's Leu Leu Val Gy Ser Ser Ay Leu Ser 130 135 140 Arg Tyr
Val Ala %2 tk?e Ser ééx e eu Asn_ Hi s 14 150 160
s TR ke e e SR N ST S Y
175 Val _?ggéaala@’:'c lg%ugbgeeckeaacueaﬁc aJJUacE’ch @wce%ftgcéyc% bs L%o 180
185 yr Ser H's he Arg Lys | Ig Ay Val

ctggttatcg ctggatgtgt ctgcggegtt ttatcatatt cctetteate ctgctgctat 780

gccteoatett cttgttggtt cttetggact atcaagghtat gtigeccegtt tgtectctaa B40

tteccaggate ctcaaccace agocacgggaa catgcocgaac ttgcacgact cctgetcaag 200

gaacctctat gtatccoctcoe tgttgectgta ccaaacctte ggacggaaat tgcacctgta 960

tteccateoce ateatectgg getttcoggaa aattectatg ggagtgggce tcagecegtt 1020

tctcatggct cagtttggta gtgeeatttg ttecagtggtt cgtagggett tecccecactg 1080

tteggettte atttatgtgg atgatgtggt attgggggecc aagtctgtac agcatcottga 1140

gtcecttttt accgetgtta ccaattttet tttgtctctg ggtatacatt tgaaccctaa 1200

caaaacaaag agatggggtt actccctaaa ttttakgggg ctatg 1245

<210> 33

<21l1l> 290

<212> PRT

<213> pre ETV

<220>

<221> misc_feature

<222> (9}..(9)

<223> X = any amino acid

<220>

<221> misc_feature

<222> (73)..(73)

<223> X = any amino acid

-<220>

<221> misc_feature

<222> (219)..(219)

<223> X = any amino acid

<400> 33

His Asn Leu Pro Pro Asn Ser Ala Xaa Ser Pro Cys Trp Trp Leu Gln

1

5

1o

15

Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser His Ile Val
25

20

30



195 200 205 Gy Leu Ser Pro Phe Leu Met Ala G n Phe Xaa Ser Ala Ile Cys
Ser 210 215 220 Val Val Arg Arg Ala Phe Pro His Cy S Leu Ala Phe Ser Tyr
Val Asp 225 230 235 240 Asp Val Val Leu Ay Ala Lys Ser Val G n H's Leu
G u Ser Leu Phe 245 250 255 4 August 2006 -34 Thr Ala Val Thr Asn Phe Leu
Leu Ser Leu Ay Ile H's Leu Asn Pro 260 265 270 Asn Lys Thr 3%@uég%ggrp
Ay Tyr Ser Leu Asn Phe Met Ay Tyr Val 275 2BO 285 Ile Glyﬂ < > 34
<211> 251 <212> PRT <213> on ETV <4033-34 Gu Asp Trp Ay Pro Cys Ala
GQu Tyr Ay Qu Hs Hs Ile Arglle 15 10is Pro Arg Thr Pro Ser Arg Val
Thr Gy @y Val Phe Leu Val Asp Lys 20 25 30 Asn Pro H's Asn Thr Gu Qu
Ser Arg Leu Val Val Asp Phe Ser G n 35 40 45 Phe ser Arg Gy Asn Hs Arg
Val Ser Trp Pro Lys Phe Ala Val Pro so 55 60 Asn Leu G n Ser Leu Thr Asn

Leu Leu Sedn Dek 1AsPcheWsperfrpl&D, I68Y cys Ala Glu Tyr Gly Glu His His
35 40 45

Ile Arg Ile Pro Arg Thr Pro Ser Arg Val Thr Gly Gly Val Phe Leu -
50 55 60

Val Asp Lys Asn Pro His Asn Thr Xaa Glu Ser Arg Leu val Val Asp
65 70 . 75 80

Phe Ser Gln Phe Ser Arxg Gly Asn His Arg Val Ser Trp Pro Lys Phe
85 80 9t

Ala Val Pro Asn Leu Gln Ser Leu Thr Asn Leu Leu Ser Ser Asp Leu
140 105 110

Thr Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr His Ile Pro Leu
115 . 120 125

His Pro Ala Ala Met Pro His Leu Leu Val Gly Ser Ser Gly Leu Ser
130 135 140

Arg Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg Ile Leu Asn His Gln
145 150 155 160

His Gly Asn Met Pro Asn Leu His Asp Ser Cys Ser Arg Asn Leu Tyr
165 170 175

Val Ser Leu Leu Leu Leu Tyr Gln Thr Phe Gly Arg Lys Leu His Leu
180 185 15¢

Tyr Ser His Pro Ile Ile Leu Gly Phe Arg Lys Ile Pro Met Gly Val
195 200 205

Gly Leu Ser Pro Phe Leu Met Ala Gln Phe Xaa Ser Ala Ile Cys Ser
210 215 220

Val Val Arg Arg Ala Phe Pro His Cys Leu Ala Phe Ser Tyr Val Asp
225 230 235 240

Asp Val Val Leu Gly Ala Lys Ser Val Gln His Leu Glu Ser Leu Phe
245 250 255



65 70 75 so

Al a
Val

Gy Asn

Val Ser Leu 130

Arg Lys Leu His Leu Tyr Ser H's

Arg Lys Ile Pro Met Ay Val Ay Leu Ser

Gn Phe Ay Ser Ala Ile Cys Ser Val Val Arg

Hs Cys Leu Ala Phe Ile Tyr Val Asp Asp Val Val

Lys Ser Val An H's Leu Qu Ser Leu Phe Thr Al a

Phe Leu Leu Ser Lau Gy Ile Hs Leu Asn Pro Asn

Lys Arg Trp Ay Tyr Ser Leu Asn Phe Met Ay 245

<212> PR 57 321PRE BLY pHe287 Leu ser Leu Gly Ile
260 265

Ser

Leu Asp Val

Ser Ala Ala Phe Tyr
Gy Ser Ser Ay Leu Ser Arg Tyr

85 90 95 Ala Met Pro H s Leu Leu Val

Hs Ile Pro Leu H's Pro

100 105 110 Ala Arg Leu Ser Ser Asn Ser Arg Ile Leu Asn His G n His
115 120 125 Met Pro Asn Leu H s Asp Ser Cys Ser Arg Asn Leu Tyr

135 140 -35- 4 August 2006 Leu Leu LeU Tyr d Thujﬁgﬁ Gy
145 150 155 160 Pro Ile 11e fOWOEF e

Asn Lys Thr Lys Arg Trp Gly Tyr Ser Leu Asn Phe

275

Ile Gly

280

<210>
<211>
<212>
<213>

<400>

Glu Asp Trp Gly
1

Pro Arg

Asn Pro

Phe Ser

50

Asn Leu

65

Ser Leu

Ala Met

Ala Arg

Met Pro
130

34
251
PRT

34

Thr

His

35

Arg

Gln

Asp

Pro

Leu

115

Asn

.on ETV

Pro

20

Asn

Gly

Ser

val

His

100

Ser

Leu

Pro Cys

Ser Arg

Thr Glu

Asn His

Leu Thr

70

Ser Ala

85

Leu Leu

Ser Asn

His Asp

Ala

Val

Glu

Arg

55

Asn

Ala

Val

Ser

Ser
13s

280

165 170 175 Pro Phe Len Met Al a

180 185 190, Arg Ala Phe Pro

Glu Tyf Gly Glu His

10

Thr Gly Gly Vval Phe

25

40

Val Ser Trp

Leu Leu Ser

Phe Tyr His
20

Gly Ser Ser
105

Arg Ile Leu
120

Cys Ser aArg

Ser Arg Leu Val

Pro

Ser

75

Ile

Gly

Asn

Asn

Val

Lys

60

Asp

Pro

Leu

His

Lien
140

195 200 205 Leu Gy A a
Val 210 215 220 Thr Asn
Lys Thr 225 230 235 240
250 <210> 35 <211> 110

His Leu Asn Pro
270

Met Gly Tyr val
285

His Ile Arg Ile
15

Leu Val Asp Lys
30

Asp Phe Ser Gln
45

Phe Ala Val Pro

Leu Ser Trp Leu
80

Leu His Pro Ala
95

Ser Arg Tyr Val
110

Gln His Gly Asn
125

Tyr Val Ser Leu



<221> m sc feature <222> (8)..(8) <223> X = any amno acid <220> <221>
msc feature <222> (72)..(72) <223> X any amno acid <400> 35 Thr Phe H's
G@n Thr Leu. G@n Xaa Pro Pro Ala Gy Gy Ser Ser Ser 15 10is dy Thr
Val Asn Pro Val Pro Thr Thr Ala Ser His Ile Ser Ser Ile 20 25 30 4 August
2006 -36 Phe Ser Arg Ile Ay Asp Pro Ala Lau Asn Met du Asn lle 'Ii%ger
35 40 45 Gy Phe Lau Gy Pro Lau Lau Val Lau G-Ln Ala Gy PhéplgﬁHSL 19 Lau
50 55 60 Thr Arg Ile Lau Thr Ile Pro Xas.Ser Lau Asp Ser Trp Trp Thr Ser
65 70 75 so Lau Asn Phe Lau Ay Gy Thr Thr vVal Cys Lau Gy G n Asn Ser
G@n 65 90 95 Ser Pro Thr Ser Asn His Ser Pro Thr Ser Cys Pro Pro Thr 100
105 110 <210> 36 <211> 226 <212> PRT <213> post ETV <400> 36 :

Leu Leu Leu Tyr Gln Thr Phe Gly Arg Lys Leu His Leu Tyr Ser His
145 150 155 160

Pro Ile Ile Leu Gly Phe Arg Lys Ile Pro Met Gly Val Gly Leu Ser
1s5 170 175

Pro Phe Leu Met Ala Gln Phe Gly Ser Ala Ile Cys Ser val Val Arg
isa 185 130

Arg Ala Phe Pro His Cys Leu Ala Phe Ile Tyr Val Asp Asp Val val
195 200 205

Leu Gly Ala Lys Ser Val Gln His Leu Glu Ser Leu Phe Thr Ala Val
210 215 220

Thr Asn Phe Leu Leu Ser Leu Gly Ile His Leu Asn Pro Asn Lys Thr
225 230 235 240

Lys Arg Trp Gly Tyr Ser Leu Asn Phe Met Gly
245 " 250

<210> 35
<211> 110
<212» PRT

<213> ©pre ETV

<220>

<221> misc_feature

<222> (B) .. (8}

<223> X = any amino acid

<220>

<221> misc_feature

<222> (72)..(72)

<223> X = any amino acid

<400> 35
Thr Phe His Gln Thr Leu Gln Xaa Pro Pro Ala @ly Gly Ser Ser Ser
1 5 i0 15

Gly Thr Val Asn Pro Val Pro Thr Thr Ala Ser His Ile Ser Ser Ile
20 25 30



Met
Al a
Asp
Lau
Cys
80

95

105
Thr
Thr
Ser
Arg
Val
Trp
Pro

du
Ay
Ser

Ay
Pro
I'le
Lau
110
Thr

Lys
Trp
Phe

Tyr
Leu

Asn Ile Thr Ser Gy Phe Lau Ay Pro Lau Lau Val Lau Gn 1 5 10 15
Phe Phe Lau Lau Thr Arg Ile Lau Thr Ile Pro LYB Ser Lau 20 25 30

Trp Trp Thr Ser Lau Asn Phe Lau Ay Gy Thr Thr VvVal Cys 35 40 45
A@n Asn Ser Gn Ser Pro Thr Ser Asn His Ser Pro Thr Ser 50 55 60
Pro Thr Cys Pro Ay Tyr Arg Trp Met Cys Lau Arg Arg Phg\ 6%',1%@675
Ile Phe Lau Phe Ile Lau Lau Lau Cys Lau Ile Phe Lau Lg g 90
Lau Asp Tyr A n Ay Mt Lau Prasgal Cys Pro Lau Ile Pro Gy 100

4 August 2006

Pro Ala 115 120 125 dn dy- Thr Ser

-37 Ser Ser Thr Thr Ser Thr dy Thr Cys Arg Thr Cys

Ve

Pro Ser Asp 130 135 140 dvy Asn Cys Thr

Ala Phe Ay Lys
Ser Trp Leu Ser

Leu Val

165 .

t Tyr

Pro Ser s Cys Cys

Cys Ile Pro Ile Pro Ser

Pro Phe Val

145 1SO 155 1SO Phe Leu Trp Gu Trp Ala Ser Al a
170 175 Val

Adn Trp Phe

e sser APg or1Ehe1Valsp ThRd hedl LedBiknlRar QA 84 fThemletJrp Met Met

Trp Ay3Pro Ser

Leu Tyr ger

Il e

Leu Pro Il e Phe Phe Cys Leu Trp Val

Gly Phe Leu Gly Pro Leu Leu Val Le

50

Thr Arg Ile
&5

Leu Asn Phe Leu

Ser Pro Thr Ser

100

<210>
<211>
<212>
«213>

Y

226
PRT
post ETV

<400> 386

Met Glu Asn
1

Ile

Ala Gly Phe rPhe

20

Asp Ser Trp

35

Trp

Leu Gly Gln

50

Asn

Pro Pro Thr

Cys
65

Ile Ile Phe Len

Leu Leu Asp

Tyr
100

&85

70

&0

75

195 200 205 Leu Ser

Pro Phe Leu

2 Gln Ala Gly Phe Phe Leu Leu

Leu Thr Ile Pro Xaa Ser Leu Asp Ser Trp Trp Thr Ser

80

Gly Gly Thr Thr Val Cys Leu Gly Gln Asn Ser Gln

85

a0

Asn His Ser Pro Thr Ser Cys Pro Pro Thr

Thr Ser @ly FPhe
5

Leu Leu Thr Arg

Thr Ser Leu Asn
40

Ser Gln Ser Pro
55

Cys Pro Gly Tyr
70

Phe Ile Leu Leu
B85

Gln Gly Met Leu

105

Leu Gly Pro Leu
10

Ile Leu Thr Ile

25

Phe Leu Gly Gly

His
60

Thr Ser Asn

Arg Trp Met
75

Cys

Leu Cys Leu Ile

S0

Pro Val Cys Pro

105

110

Leu Val

Pro Lys
30

Thr Thr

45

Ser Pro

Leu Arg

Phe Leu

Leu Ile
110

95

Leu Gln
15

Ser Leu

Val Cys

Thy Ser

Arg Phe
80

Leu Val
a5

Pro Gly



210 215 220 Tyr

Ser

Gln

Gly

145

Phe

Val

Ser

Leu

Tyx
225

Ser

Gly

130

Asn

Leu

Pro

Phe

Ser

210

Ile

Ile 225

Thr
115

Thr

Cys

Trp

Phe

Met
195

Pro

Thr Ser Thr Gly Thr Cys

Ser Met

Thr Cys

Glu Txp
165

Val Gln
180

Trp Met

Phe Leu

Tyr

Ile

150

Ala

Trp

Met

Pro

120

Pro Ser Cys
135

Pro Ile Pro
Ser Ala Arg

Phe Val Gly
‘ 185

Trp Tyr Trp
200

Leu Leu Pro
215

-37-

Arg

Cysa

Ser

Phe

170

Leu

Gly

Ile

Thr

Cys

Ser

155

Ser

Ser

Pro

Phe

Cys Thr
125

Thr Lys
140

Trp Ala

Trp Leu

Pro Thr

Ser Leu

205

Phe Cys
220

Thr

Pro

Phe

Ser

Val

is0

Leu

Pro

Ser

Gly

Leu

175

Trp

Ser

Trp

4 August 2006

Ala

Asp

Lys

160

Val

Leu

Ile

Val



