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 inmunol ogi cal reagents. Mire particularl Yy {he ent
invention is directed to hepatitis B virus (HBV) variants exhi b"rL{gPﬁ"?
conplete or partial resistance to nucl e_oIs_i de anal ogs and/or reduced
interactivity with antibodies to viral 'surface conmponents i ncl uding
reduced sensitivity to these antibodies. The 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 direct e&%%grﬁﬁmﬁl agents and in particular HBV

Variant o 108 MBSl B dib T B SORERL I, B 00 et ion, tepl | cation
IR gfifﬁ% (lﬁggﬁ%f &n }E( &agﬁeﬁﬁeg&l’ H%% ogr aphi c

and/ or rel ease f@f;th e
details of the spubhdiGALLONSah&TI8RE e@stgnllg,y author in this specification are
coll ected at thecenindf deneesosigpliypn. The reference to any prior art in
this specificatyees, snnot(vsasdlyshoul d not be taken as, an acknow edgnent
or any form of A»gggedeien (Uhatnlyhat prior art forns part of the common 25
general know edgevent.aWmjlldenntUsyoniSpeci fic nutations in an amino acid
sequence are represented herein as ' XaatnXaa2' where Xaat is the original
am no aci<d?fesiVdtet varbinEsnarhupeh thA*eef t he residue number and Xaa2 is

t he nut an m i he abbreviati.on 'Xaa' nay be the three letter or
single Ie{l?%r 38"?5.%.62?ng-) code. The am no acid residues for Hepatitis B
virus DNA;pgl yﬁg{@ﬁ@ 81 pybered with the residue methionine in the notif
Tyr Met A&@lﬁsgohwﬁ el ng 4 August 2006 -2 residue nunber 204 (Stuyver
et al., Hepatology 33: 751-757, 2001). The amino acid residues for
hepatiti s1Bowi ruspssarféace anti gen are nunber according to Norder et al. (J.
Gen. Viroel5¥4: 28dd-023d8, 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) carite®us@YdRBi2FPt ati ng di sease conditions and can | ead to acute

liver faitele. 2RB7%52%a DNA virus which replicates via an RNA internediate
and util i&&%e [J,Q reverse transcription inits replication strategy (Summers
and Mason, | T729: 403-415, 1982). The HBV genone is of a conplex nature
havi ng a.pagti g&ééﬁ&g@r@lé# rnbanded DNA structure with overlappi ng open
readi ng frames encodi ng surface, core, polynerase and X genes. The conpl ex
nat ure okzide KBV genone is represented in Figure 1. The pol ynerase

consi st s<pfisf ows functional regions, the termnal protein (TP), spacer,
reverse kemnscPRPtase .15 (rt) and ribonucl ease (RNAse). The pol yrnerase
gene of HB\>oveyntipsi¢ he envel ope gene, nutations in the catalytic donmin
of the polynerase can affect the am no aci d sequence of the envel ope
protein &ht'” vice versa, In particular, the genetic sequence for the

neut r al ig on™ HBV known 20, as the 'a' determ nant, which is
found wit 3rit : HBSAg, and. l ocated between amino acids 99 and 169,

actual ly overlaps the major catalytic regions of the viral polynerase
protein and in particular domains A and B. The presence of an HBV DNA

pol ynerasgzdias led to the proposition that nucl eoside 25 anal ogs could act
as ef fect2ame amtdc yExmireagents. Exanpl es of nucl eosi de anal ogs currently
bei ng testxd af® .peénciclovir and its.-oral form (FAM [Vere Hodge, Antiviral
Chem Che¥asthex 4 E 67184, 1993; Boyd et al., Antiviral Chem Chernother. 32:
358-363, 1987; Kruger et al., Hepatology 22: 219A, 1994; Main et al., J.
Viral Hepatitis 3: 211-215, 1996]

Lam vadi ﬁ’eigg) -2, -deoxy-3'-thiacytidine; (3TC or LIAV) [Severini et al.,
30 Anti 7@ >ob°f%§—( E” Chenot her 39: 1430- 1435, 1995; Di enstag et al.,
New Engl 'g,pﬁyl X ='g 33 O%GASZ)}%@GL 1995]. New nucl eosi de anal ogs whi ch have
al ready progressed to 4 August 5606 clinical trials include the

pyriam dines Entricitabine, ((-)-p-L-2'-3 -dideoxy-5-fluoro-3'-

t hi acydi gigve; FTC), the 5-fluoro derivative of 3TC, and C evudi ne

(1-(2-f 1 eowie- muvet ydTurk- L- ar abi no-furanosyl ) uracil; L-FMATJ), a thym dine
anal og. tidee 3[AG).ttwse are pyrimdine derivatives with an unnatural "L"-
confi guredd43en.X Se®eyalb purine derivatives 5 have al so progressed to
clinical trials; they include Entecavir (BMs-200,475; ETV), a carbocyclic
deoxyguanosi ne anal og, di am nopuri ne di oxol ane (DAPD), an oral pro-drug

for di oxol ane guani ne ((+P-D-2-am nopurine di oxol ane; DXG and Adefovir

di pivoxil, an oral prodrug for the acyclic deoxyadenosi ne nonophosphate
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Antim crobi ol Agent Chem 28, 3200-3208, 1998; Yamanaka et alL, Antim crobi ol
Agent Chem 43: 190-193, 1999). ETV has al so denonstrated efficacy agai nst
VWHV in 30 chronically-infected woodchucks (Col onno et aL, JID 184: 1236-45
2001; Cenovesi et alL, Antimcrobiol Agent Chem 42: 3209-3217, 1998). A
four week dose-escalation trial 4 August 2006 -4 indicated tﬁ?%tu E\ooles
wel .1-tolerated and resulted in a 2.5 |l oglo nmean reduction in vi Pemia - at

t he hi ghest 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 sonewhat surprising considering that ETV is not 5 an L-nucl eosi de.
ETV has been used successfully to treat patients with the LNWresistant

HBV nutations. No specific ETV resistant nutations had been descri bed.

Nucl eosigz%gnal og therapy may be adm ni stered as nonot herapy or conbi nation
t herapy _Jaher g, LWwopok-ARr € nucl eosi de anal ogs may be admini stered. The

nucl eosi zgngvlggs_ gy 10 also be adm nistered in conbination with -other
antivirals,agent s sughxasgyigniterferon or hepatitis B i munogl obulin (1-MG.
There is a need to identify nucl eoside- and/or antibody-resistant variants
of HBV. The rapid identification can lead to altered therapeutic protocols
bei ng pw2goed. 4 August 2006 -5 SUMVARY OF THE EVENTI ON The abbrevi ati ons
defi ned 4231¥alMISCLFENTEREBSed in the subject specification 5 TABLE 1

Abbr evi at328ns (LABBREVI ATI . ON. 3TC (LMV); (+P-T-deoxy-T-thiacytidine ADV
adef ovi r<22PaAP3 di Af*n&po¥ ™e di oxol ane DXG di oxol ane guani ne ETV entecavir
FAM fanticlovir FTC erntricitabine HBIG hepatitis B i nmunogl obul i n HBsAg
hepatitig, B surface antigen H 3V hepatitis B virus LMW larnividuine PMEA
adef ovi r<22§@Aqu ki RgpugLease A reverse transcriptase YMDD Tyr Met Asp Asp-a
motif inkbhe p@_Ey'np(lzggze protein; where the Mt residue is designated

resi due qydabery 204 &f rt he reverse transcriptase Throughout this
specification, unless the context requires otherw se, the word "conprise",
10 or variations such as "conprises"” or "conprising”", wll be understood to
inply the20knclusion of a stated el enment or integer or group of elenents or
i nt eger s<4Bar AFECLFRATURBK c| usi on of any ot her el enent or integer or group of
- el ement s<%3R>i nPdYer€3)4 August 2006 -6 Nucl eotide and amino acid sequences
are ref etéd tho=by ¥ Sequence identifier number (SEQ D) NO ). The SEQ I D
NGs: correspond nunerically to the sequence identifiers <400>1, <400>2,
etc. A sggyence listing is provided after the clains. 5 The positions of
nucl eot iﬁ@lgnqﬂgm #farepkd nmutations identified using nonmenclature from
genot ypesaB. G205~ Faehere the nethionine residue in the YVMDD notif of the
DNA polaoer ase=wasrdesi gnat ed position 550 (see Australian Patent No.
734831). The nucleotide and am no acid positions given in the present
specification are based on a new nonenclature where the nethionine residue
is YMDD 928%position 204 and is referred to as 10 rt NA204 where Ais an
abbr evi at??dn MIEC FEAFEREe transcriptase". In accordance with the present

i nvent i OF22HB\4Pbsi ¥PAnt variants were identified in a patient (patient A
with chrgfte Hepati¥i s & freated with both LW and ETV and a | i ver

transpl ant patient (patient B) treated with ETV that had been previously
treated wohh a 15 nunber of nucl eoside agents including LMW. |In conbination
t her apy,zaeconganceartkl the present invention, resistant variants of HBV
wer e i desbbfi ed3)Tolshowi ng LMW and ETV treatnen~ with nutations in the HBV
DNA pol yvmeease gemesrwti ch reduce the sensitivity of BBV to these

nucl eosi de anal ogs. Corresponding nutations in the surface antigen al so
occur. The identification of these BBV variants is inportant for the

devel opn#if>of assaels 20 to nmonitor LMW and/or ETV resistance and/or

resi st ané@lt o "OFRSHFEATURY eosi de anal og therapeutic regimes and to screen
for agen‘tzézﬁ\/ni(éﬁ) r@3)seful as alternative ther apeutic agents. The

mut at i on¥“dat é"cfe%1 Tn"the HBV isolated frompatient A in key functional
dormains nanely the rtl169T + rtVI 73L + rtL180M + rOW4V is denonstrated to
have regdyged sensitivity to ETV in functional assays. 25 The detection of
such HB\.z2saLi afiks sgmrpagticularly inportant in the managenent of

t her apeufzze-pr@spcolss)i ncl udi ng the sel ection of appropriate agents for
treati ngk2dBY x afeadd anor Thermehod of this aspect of the present invention
is predicated in part on nonitoring the devel opnent in a subject of an

i ncreased HBV load in the presence of a 30 nucl eosi de anal og. The clinician
is then able to nodify an existing treatnent protocol or select an
appropriate treatnment protocol accordingly. 4 August 2006 -7 One aspect of
the present invention, therefore, is directed to an isolated I-1BV vari ant
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5 which exhibits decreased sensitivity to ETV and/or LMW and optionally

ot her nucl eoside analogs. Preferably, the DNA pol ynerase exhibits reduced
sensitivity to ETV, or and ETV. The variant HBV conprises a nmutation in an
over | appi ng open reading frame in its genone in a region defined by one or
nmore of domains F and A through-E of BBV DNA pol ynerase. 10 IP‘% @ét?%ﬁ?t
invention further contenplates a nethod for determ ning the po el or
an HBV to exhibit reduced sensitivity to_ETV and/or LNWor optionally

ot her nucl eosi de anal ogs by isol ating or corresponding nMRNA fromthe
HBV and screening for a nutation in the nucl eotide sequence encodi ng HBV
DNA pol ynerase resulting in at |east 15 one am no acid substitution,

del etion and/or addition in any one or nore of domains F and A through E
or a regi szzogroxi mal thereto of the DNA polymerase and associated with

resi stancg,Qf, dggre gensitivity to ETV and/or LNW The presence of such
a mutatiopi,s gy ngygati on of the likelihood of resistance to said

ent ecavi r.and/ of iworﬁr gferably, the HBV variant exhibits reduced
sensitivity to ETV, or both ETV and LMW. 20 The present invention also
provi des a conposition conprising a variant HBV resistant to ETV and/or
LW and og2oenal | y ot her nucl eosi de anal ogs or an BBV surface antigen from
t he vari ard2lHBWISC_BEAT®BBnDIi nant or derivative formthereof or its chemcal
equi val ent223nd (5dhe- Bf7)nore pharmaceutical |y acceptabl e carriers and/ or

di | uent s. <3fé¢ ghat Re?™ dspedt °6f2the 25 present invention provides a use of
the af orenenti oned conposition or a variant HBV conprising a nucl eotide
nutation ip.a gene encoding a DNA pol ynerase resulting in at |east one

am no acigﬁ ddipdepnee SRt i tution and/or deletion to the DNA pol ynerase and
a decreaspg.senshTiMdyy to ETV and/or LM/ and optionally other nucl eoside
anal ogs i4pzkbe x mgudaet ure of a nedi canent for the treatnent and/or
prophyl axis of hepatitis B virus 30 infection. 4 August 2006 The present
invention also contenplates a nethod for determ ning whether an HBV strain
exhi bits s&deced sensitivity to a nucl eosi de anal og by isolating DNA or
corr espontfi2dg Y#RMABY rom t he ~W and screening for a nutation in the

nucl oot i d&¢28aquice: €¥¢odi ng the DNA pol ynmerase wherein the presence of
the fol | oW?Ag rutat FEHERTEY AR WPpaeaifetfion arid the rt region:
spacerL9?1, spacerKl 15R, spacerH 16L, spacerLl 28F, spacer S1370,

spacer R139G,. spacer F142S, rtY54H, rtL91l, rtA97V, rtY124H, rtl-1126R

rt S135Y, rt1169T, rthWOV, rtV173L, rtLJ80K rtlVUO4V, rtA21S, rtA38E,
rtF122L, gduTkZBMaa AdflA3PR1y! bH 8465 xaht B0 A4 rd1k2 48N a1 5t 20 2ke OF

conbi nations thereof o an equivalent  ome or nore otherigrutation is

i ndicative of a variant which ex)-kibits a decreased sensitivity to ETV
and/ or LW and optionally other nucl eoside anal ogs. The subject method nmay
al so be p¥ackirxédebirasEredronips drg dagutas Gon Gy Yok PhacleaoVale sequence
encodi ng the DNA pot%nerase wherein 45he presence of #Re fol | owi ng nutations
in the B or Cdomain of the Aregion. rtl169T, rtV173L, rtL180K rtT184G

rt S2021, , rt 204V or cgqubinati.ons_therepf Qr_an_egui t e or nore

ot her nut’afi %ﬂs%ﬁ% £r|°n f%aslnv%hro zﬁgar%)earn a?/\ﬁf"@h?}%(&lggﬁ]? gﬁl%lecr eased
sensitivity to ETV and/or LW ana optionally other nucl eoside anal ogs. It
shoul d be noted that nutants rtV1i73L, rtLI SOM and AW4V correspond to
mitants 23dp18ln rhb26k Nod@Yyaxuh WBSQMa vaSpeEtiryebyo ips At Kad i an Pat ent

No. 734831 (®sing an earliersmonenclature sysoem). Still a finther

met hodol ogy conprises screening for a nmutation in the nucl eotide sequence
encodi ng the envel ope genes wherein the presence of the follow ng nutations
in the Pred Bro Appdap ja SSrglefie Ry dianks Lew Seife overl appi ng reverse
transcri ftPase region art i’dicated in pardhthesis): PreS INl 14D, PreS |

TI | 5S, PreS2 F22L, FreS2 V39A, PreS2 P52L, sL89V, sT118A, sFI61L (-
rti169T), sEL 64D (-- rLVv173L), s1195M (- rtM04V), s1208T, PreSl E86Q
PreSl N9]j§,llf>rq§g P41H, sQB0Y, sP120T, sLI 76V, sVl 94F or conbinations

t hereof aiz1an eguwi val ent one or, nore other nmutation is indicative of a
vari ant wheh oxhihddis a decreased sensitivity to ETV and/or LW and
optionally other nucl eoside analogs. 4 August 2006 Preferably, the

vari ants @eze>in isolated formsuch that they have undergone at | east one
puri fi catd2em> stvepiaway from naturally occurring body fluid. Alternatively,
the vari a328> ey} - b8)mai ntained in isolated body fluid or may be in DNA
form The present invention also 5 contenpl ates infectious nolecul ar cl ones
conprising the genone or parts thereof froma variant HBV. The detection
of HBV or its conponents in cells, cell lysates, cultured supernatant
fluid and bodily fluid may be by any conveni ent neans including any nucleic
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profile includes a reduced capacity for neutralizing the HBV. Mre
particularly, the 30 surface antigen of the variant HBV exhibits an altered
i mrunol ogi cal profile conpared to a pre-treatnment HBV where the variant
BBV is selected for by a nucl eosi de anal og of the _10- 4 August 2006 HBV
DNA pol ynmerase. The variant HBV of this aspect of the inventi gmL@g%/tz’HO%o
conprise a nucl eoti de sequence conprising a single or nmultiple nacleotide
substitution, addition and/or deletiongconpared to a pre-treatnment HBV. 5
The present invention extends to an isolated HBsAg or a reconbi nant form

t hereof or derivative or chem cal equivalent thereof corresponding to the
variant HBV. Cenerally, the HBsAg or its reconbinant or derivative formor
its chemgg, egu;v%hggtacggnpgi ses an amno acid sequence with a single or
multiple amno acid substitution, addition and/or deletion or a truncation
conpared to an HBsAg froma reference HBV and wherein an 10 anti body

di rected<tmsa reference HBV exhibits an altered i nmunol ogical profile to an
HBV carky2ng wasq FeaTUrRa&Nt HBSAgQ. | n one enbodinment, the altered

i mmunol oge%% prof.ilBe conprises a reduction in the ability to neutralize
the vari adt3>HBY¥.= Ther gresent invention is predicated in part on the
identification and isolation of variants of 15 BBV that have a plurality
of rmut atigpos and exhibit two or nore characteristics selected from
decreasec‘iz,ﬁrz rﬁ%?g sitivity to one or nore nucl eosi de anal ogs, a
reduced E I (f\ﬂd- 9?7) unctional activity of hepatitis B e antigen, or a
reduced, <%§og§t=eci'9£ Ptherwi se inpaired i munol ogical interactivity,
relative to wild-type HBV. Thus, the identification of HBV variants with
these nutational patterns is inportant inter alia for the devel opnent 20 of
assays tezabet ect BBV variants and assays to screen for agents which are
usef ul i n22itr egtsm@ERMBEOr preventing infections by those variants and/ or
ot her HB%232s0l 82%¥s - & for the devel opnent of alternative therapeutic

regi mes f&3>mehayitngr MBV i nfections. Accordingly, one aspect of the
present invention is directed to an isolated HBV variant 25 conprising a

pl urali t¥zz%f> nucl eotide nmutations that correlate with at | east two

charact ef4.sCi %&egﬁﬁ(gg from (a) resistance to one or nore nucl eoside

anal ogs,d(%)) a(3d)6C | evel and/or functional activity of hepatitis B e
antigen, «.gn3.(cg agrgdyced, abrogated or otherw se inpaired i munol ogical
interactivity. 1 30 Another aspect of the present invention contenplates
an isolated H13V variant conprising a plurality of nucleotide nutations
that cor¢3ate with (a) resistance to one or nore 4 August 2006 nucl eoside
anal ogs, <323y MISEdERAEHREevel and/or functional activity of hepatitis B e
ant i gen, <223nd )g"é)’ -al4%duced, abrogated or otherw se inpaired i munol ogi cal

i nt eractfaAty.2 Yef @ndt her aspect of the present invention provides an

i solated HI BV variant conprising a 5 plurality of nucleotide nutations

sel ected_f,p,omtwo or nore of (a) a nucleotide mutation in a gene encoding
a DNA polyRer ag@cr etk Ng in at | east one ami no acid addition,
substitutden and)or,qgl etion to said DNA pol ynmerase wherein said variant
exhi bi t scazdecreasgds@nsitivity to ETV and/ or LW and optionally other

nucl eosi de anal ogs, (b) a nucle-otide nmutation in a gene encoding a
hepatitis B e antigen or in a transcriptional 10 control elenent of said
gene whet%@iln said nutation results in a reduced |evel and/or functional
act i vi t y<2af>s MIE< Eis B e antigen, or (c) a nucleotide nutation in a
gene eni?@&?ngi’*é("he dfitis B polypeptide resulting in at |east one anino
aci d addf¥*on,® =sBf&t ftuti on and/ or deletion to said pol ypepti de which
reduces, abrogates or otherwise inpairs its inmunological interactivity:
Anot her gspect of the present invention contenplates a nmethod for detecting
an agentdzwﬁi Gl s@XdRks I nhibitory activity to an HBV by generating a
genetic £oAstryegt cQEprising a replication conpetent-effective amount of
the genaresfiram-t he, BEMnsqpt@i ned in a plasmd vector and then
transfecting said cells with said construct, contacting the cells, 20
before, during and/or after transfectioi-4 with the agent to be tested,

cul turi mg2bhe cells for a tine and under conditions sufficient for the HBV
to repli<ate, F@)‘é?L@é\é?UB%neti c sequences and/or assenble and/or r ' el ease
virus or<2¢er ustP} kel58articles if resistant to said agents; and the

subj ect i11g3t h& cefl & £ Hl ysates or culture supernatant fluid to viral-

or viral- conponent-detection neans to determ ne whet her or not the virus
has replicated, expressed 25 genetic naterial and/or assenbl ed and/or been
rel eased in the presence of the agent. In a preferred enbodi nent, the
plasm d vector in a bacul ovinas vector and the nmethod conprises generating
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Hepat ol ogy. 28(6): 1669-73, 1998). The HBV pol ynerase nmay be a wild-type or
reference HBV polynerase or nmutant BBV pol ynerase. 25 In connection with

t hese net hods, the plasm d vector may include genes encoding part or al

of other viral vectors such as bacul ovirus vectors or adenovirus vectors
(see Ren and Nassal,J. Virol, 75(3): 1104-1116,2001). The |dg hb@%ﬁﬁbbon
of viral variants enables t he production of vaccines conpri sing

particul ar reconbi nant viral conponents guch as pol ynerases or envel ope
genes PreSlI, PreS2, S encoding for L, S proteins as well as therapeutic
vacci nes conprising 4 August 2006 -13 defective HBV variants. Rational
drug design may al so be enployed to identify or generate therapeutic

nol ecul es capable of interacting with a pol ynerase or or envel ope genes
PreSl, PreS2, S encoding for L, M S proteins or other conponent of the
HBV. Such.,,drugs may al so have diagnostic potential. 5 A summary of
sequence J-gent ifrkers#seg t hroughout the subject specification is provided
in Tabl e222- TABRE2. (539 Summary of sequence identifiers .r.SEQUFINCE. IIY
NO - DESGREFTI @N-'# bxr egi on F of HBV DNA pol ynerase (Fornmula |I) 2 regions A
to E of HBV DNA polynerase (Forrmula Il) 3 prinmer (OS 1) 4 prinmer (TTA3 5
primer (JA4) 6 primer (TTA4) 7 primer (0OS2) 8 prinmer SEQ2 9 priner
TTA. 2 10 °8Pward primer PC 1 11 reverse prinmer PC2 12 HBV-specific

ol ecule‘l?@éboﬁﬂ iFFRFURE 3- 18 TRl (Figure 4) 19-24 Pol Trans of TR (Figure
5) 25- 30‘ gr }ard$3bf TRI. (Figure 6) 31 Pre-ETV (Figure 8) 32 On-ETV
(Figure e- fV Flgure 9) 4 August 2006 -14 SEQUENCE I D NQO ,

DESCRI PTI ON 34 On-ETV (Figure 9) 35 Pre-ETV (Figure 10) 36 Post-ETV
(Figure 19},4 August 2006 15 BRI EF DESCRI PTION OF THE FIGURES Figure | is
a di agr amapid c ukepreagmimt i on show ng the partially doubl e stranded DNA
HBV genornezshawayig (sbe overl appi ng open readi ng franmes encodi ng surface
(S), core22% (€)is pabyimekwaseid P) and X gene. Figure 2 is graphical
representation of Patient A's clinical history including therapy reginen,
HBV DNA viral |oad and al ani ne transam nase (ALT) levels. 10 Figure 3 is a
dlagrann&??E’re resentation of the chemcal structure of entecavir. Figure
4is aré %%ﬁ@ﬁmgﬂ%mnng conmpari son of the BBV nucl eotide sequence
encodlng Iyﬁ E)reglon of the polynmerase gene in sequential sanples
from Pati én A dur °h g LW nonot herapy or LM/ entecavir conbination therapy.
15 Figure 5 is a representation show ng conpari son of the deduced am no
acid sequepee of the catalytic region of the polynerase gene in sequential
sanpl es kpom Patdcemkadrguri ng LW nonot herapy or LMY/ entecavir conbination
t her apy. <2%:Fi ger)e .Gsé)s a representation showi ng conparison of the deduced
am no ack#dz¥eqlien®ecnfN the envel ope gene in sequential sanples from
Patient A during LMW nonotherapy or LM/ entecavir conbination therapy.
Figure 7 is a diagrammatic representation of a conputer system for

det er mi nf =the 25 potency value (PA) of a variant HMFigure 8 is a
represenf onpari son of the HBV nucl eoti de sequence encoding
t he cata ie E f the pol ynerase gene in sequential sanples from

Pat i ent § urlng nonot herapy (prior to ETV) and on ETV therapy. 30 4
August 2006 -16 Figure 9 is a representation show ng conpari son of the
deduced apa30 acid sequence of the catalytic region of the pol ynmerase gene
in sequeatial sEpFRSrdrREOM Patient B during LM nonotherapy (prior to ETV)
and on Ef2zza-hefe®y. (&)Figure 10 is a representati on show ng conpari son of

t he deduest¥>ar® moNaer @ sequence of the envel ope gene in sequential sanples
fromPatient B during LMW nonotherapy (prior to ETV) and on ETV therapy.
Figure 11 |s a graphlcal representation of HBV DNA replicative

|nternedf ete d by 10 quantitative PCR relative to the no drug
control pe virus and the HBV encoding the nutations at
rt1169T+£ rt M04V. 4 August 2006 DETAILED DESCRI PTI ON OF THE

PREFERRED ENBOD

<220>

<221> MISC_FEATURE
«222> (75)..(75)
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The present invention is predicated in part on the identification and

i solation of nucleoside analog resistant variants of HBV foll ow ng
treatment of patients with ETV or LWor 5 ETV and LW and optionally ot her
nucl eosi de anal ogs. In particular, ETV, or ETV and LM treated patients
gave rise to variants of HBV exhibiting decreased or reduced ?ﬁ\%ﬁistti ity
to ETV and/or LMW. Reference herein to "decreased" or "reduceé' Pn-relation
to sensitivity to ETV and/or LNWi ncludgs. and enconpasses a conplete or
substantial resistance to the nucl eoside analog as well as parti al

resi stance and includes a replication 10 rate or replication efficiency
(yield phenotype) which is nore than a wild-type in the presence of a
nucl eosi de anal og. I n one aspect, this is conveniently neasured by an

i ncrease Jz@o;‘.’i ral load to a level simlar or greater than pre-treatnent
level s. AGGoI diyagh Ypra@Bgs @spect of the present invention is directed to an
i sol at ed HBY, varygnt(-,4,15 wherein said variant conprises a nucleotide

mut at i on Jz;B38 gepey grcedi ng a DNA pol ynerase resulting in at |east one
am no acid addition, substitution and/or deletion to said DNA pol ynerase
and wherein said variant exhibits decreased sensitivity to ETV and/or LW
and opti ciabry ot her nucl eo. side anal ogs. 20 Preferably, the decreased
sensi ti vieyly s MIAC R¥AFBRE of ETV, or both ETV and LMW. In addition to a
mut at i on %A%t he7§end7@hcodi ng DNA pol ynerase, due to the overl appi ng
nature of<?ghe BBV Hé&Kofke (Figure 1), a corresponding nmutation may al so
occur in the gene encoding the surface antigen (HBsAg) resulting in
reduced igteractivity of 25 i munol ogi cal reagents such as antibodies and

i mrune ce<lzg§>tglg—@sg@gmﬂ'§1e reduction in the interactivity .of imunol ogical
reagents be,a VpEAT, gyyface conponent generally includes the absence of

i mmunol ogizeésl ®eLOf Byt recogni ze or substantially recognize the viral
surface conponent. The pr~sent invention extends, therefore, to an HBV
variant exhibiting decreased sensitivity to ETV and/or LW and reduced

i nteract i<ek®¢y of an i mmnol ogi cal 30 reagent to HBsAg wherein the variant

i s sel ect<édf oMIfQIHEARI™R) ETV and/or LMV conbination or sequenti al

t r eat nent<22¥he (BB¥ mi8Skquential " in this respect neans ETV 4 August 2006
fol | owed BEFLMY BrS P2 ol | owed by ETV or nultiple sequenti al

adm ni strations of each of ETV and LMV or LMW and ETV. A viral variant
may, thergipre, carry nutation only in the DNA polymerase or both in the 5
DNA pol yngsaseyasd #ehegkiBsAg, The term "nutation” is to be read inits

br oadest go#d exts) andsi ncl udes nultiple nutations. The present invention
ext ends te2® nutati e wnd any domain of the BBV DNA polynerase and in
particular regions F and A through E provided said nutation leads to
decreased 10 sensitivity to LW and/or ETV. Region F of the HBV DNA

pol ynmer as@2%s defined by the am no acid sequence set forth in Fornula I

[ SEQ | D €211 MIFGIFERTUHORMULAI 15 L, Bl, B2, DO W G P, C, B3, B4, H G
B5, H B2 RIB7-WPS)R T, P Bs, RV, B9, G GV, F L V, D K N
P, H N, t?*B16,"€ °§,%B11, L, Bl12, V. D F, S, Q F, S, R G B 13, B 14,
B 15, V, S, W P, K, F, AV, P, N L, BIGS, L, T, N, L, L, S wherein:
20 Bl is bggor R or I B2is E, or DB3is T, or DL or A, or N, or Y B4
is E or 225 Bpsd SeErud K or Q B6is H or R or NN B7is L or TB8is
A, or S «B9:is (de0r.(Re80 BIO is A or T, or S Bll is R or T -19- 4 August
2006 Bl2z2e® VX 9rveoxrl813 is S, or 1, or T, or N, or V Bl4is T, or S, or
Kor YB15is R or H or K or Q 5B16 is Q or P; and wherein S * is
designated as amno acid 74. In this specification, reference is

particul &% nmade to the conserved regions of the DNA 10 pol ynerase as
defi ned Bg? IFs FEATURE: Regions A to E are defined by the amino acid
sequence 81> f dHHH i itEbrnul a 11 [ SEQ ED NO. 2] bel ow (and in Australian
Patent NO“°°773 8'?31(‘):°rFICRI\/ULA11 15SZ LSWLSLDVSAAFYHZ2PL
HPAAMPHLLZ3IGSSGLZARYVA RLSSZ5 S 76 Z7 XNZg Qz9 ZI OXX
XZil L Hygd2 Z13 CSRZ14 LYV SLZIS5LLY Z16 T 7217 GZig KL HL
Z19 720 Hopad #2dc prdrdk K 222 P MG Z23 GL SPFLLAQF TSAI z24
725726 Z23Z28 Ri¥s)FZ29HG730 Z3i FZ32YAe DDZ33 VLG A Z34 z35 Z36 20 Z3? H
739 E Z3Q92b3:7- 40= 24brZ7d2 743 744 745 746 L L 7247 Z48 GI HL NP Z49 KT K
RWGY SLNFMGYZSO G wherein: 25 X is any amino acid; Z, is Nor D Z2
isl or P, Z3isl orV, Z4is Sor Db 30 Zsis Tor Ny Z6is Ror N
-20- 4 August 2006 Z7 is N or 1;



Z8 isNorYorH Z9 is Hor Y; Z10is Gor R 5 7ZI, is Dor NN Z12 is D or
N, Z13 is Sor Y, Zl4 is Nor Q Zi15 isLorM 10 Z16 is Kor Q Z17
isYorF;, Z18 is Ror W Z19 isYorL; Z2Dis Sor A 15 Z21 is | or V; Z22
isl or L; Z23is Vor G Z24 is Cor L; Z25 isAorS; 20 Z26 isVorM Z27
isVorT; Z28 is Ror C Z29 is For P, Z30 isLorV;, 25 Z31 i%%%?%{ét%%gz i's
Sor A Z33isVor LorM Z34is Kor R Z35is Sor T, 3 is V or
G Z37 is Qor E 4 August 2006 Z38 issL or Sor R Z39 is Sor F, 740
is For Y, Z41 is Tor A, 5742 is Aor S; Z43 is Vor |; Z44 is T or C
Z45 is Nor S; -Z46 is For V; 10 Z47 is Sor D Z48 is L or V. Z49 is N
or Q Z50 is Vor 1, and M is amno acid 204; 15 and wherein the first S
is designagjed as amno acid 75. Preferably, the nutation results in an
altered apnQ agiL §F pce in any one or nore of domains F and A through
E or regi ofm.pr pxagal ({igreto of the HBV DNA pol ynerase. 20 Anot her aspect
of the presant tnvengiqgn provides an HBV variant conprising a nmutation in
an overl appi ng open reading frame in its genone wherein said nmutation is in
a region defined by one or nore of domains F and A through E of HBV DNA
pol yner ase2?®8rd wherein said variant exhibits decreased sensitivity to ETV
and/ or LMZ33ad W{FCLBRRIURE 25 ot her nucl eoside analogs. In a rel ated

enbodi ment?22rhefd” s- P3Vi ded an HBV variant conprising a nutation in the
nucl eot | d#238queicd ¥ndodi ng a DNA pol ymerase resulting in an anino acid
addition, substitution and/or deletion in said DNA pol ynerase in one or
more am ng,,3cids as set 30 forth in Formulae I [SEQ ID NO I'] and/or H [ SEQ
| D NO 2] : A Aughst #d8pe-22 FORMULA L L, B1, B2, bb W G P, C, B3, B4,
H G B5,«#32.B64116y. R11BY, P. P, T, P, Bs, R V, B9, G G V, F, L, V, D
KN N, P, #d23N, xT=Bl&xs cE, S, B, I, L, B12, V, Db F, S, Q F, S, R~ G B 13,
B14, B5 15, V, S, W P, K FA V, P, N L, Bl16, S, L, T, N L, L, S
wherein: Bl is L, or R or | 10B2is E, or DB3is T, or Db or A or N,
or Y B44928%E, or DB5is E, or K, or Q B6is H or R or NN 15 B7 is L
orT Bs i s?Al>oMISC_FRRTPRET or R B10 is A or T, or S Bil is R or T 20 B12
is V, or %2 3225-Gp2) or T, or N, or V Bl4is T, or S, or H or Y B15
is P, or ¥3%r %" Br°"Q° B16 is Q 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>



25 and 4 August 2006 -23 FORMULA 11 S Z, L SWL SLDVSAAFYHZ2P
LHPAAMPHLLZ3IGSSGLZ4A RYVA RLSSZ5S 26 Z7 XN ZB Q Zq
Z10 X X X Zii L HZI2 27213 CSRZ14LYVSLZISLLY 52Z16 T 717 G Z18
KLHL Z19 Z20HP 1 221 L GFRKZ22 PMGZ23 GL SPFLLAQF

TSAl 2247252267227 7Z28RAFZ29HCZ3GZ31FZ32ym DDZ33VLGAZ34235Z36 4A ¢
Z37HZ38EZ39LZ407- 4| Z42Z432447Z45Z46LLZ47Z48G HLNPZ49KTKRWGY SR %5?0& Y
Z50 1 G 10 wherein: x is any amno acid;_ Zl is Nor D Z2is | or P, 15
Z3isl or Vi Z4is Sor Db Z5is T OTBN; Z6 is RorN Z7 is Nor 1; 20
Zgis Nor Yor H Zgqis Hor Y; Z10is Gor R zll is Dor N, Z12 is D
or N, 25 Z13 is S or Y; Z14 isNor@Q Z15 isLorM 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 Z21
is | or \K221F2MIS§ FEAGURE: 723 is Vor G 5 724 is Cor L; Z25is Aor S
726 is V 22r) (128D7-G138% or T, Z28 is Ror C 10 Z29 is For P, Z30 is L
or V; Z3PHIANT X X8 is Sor A z33 isVorLorM 15 Z34 isKorR Z35 is S
or T, Z36 is Vor G Z37 is Qor E, Zz38is Lor Sor R 20 Z39 is S or F
Z40 is F 20¥; Z41 is T or A, Z42 is Aor S; Z43 is Vor |; 25 744 is T
or C  Z45,hS NiQF miaTudd6 is For V., Z47 is Sor D, Z4g is L or VI 30
Z49 is N @ghaQ (145P. 1@syyor |I; and -25- 4 August 2006 M is amino acid
204; and mhegeimn =S dmrFormula | is designated as anmino acid 74 and the
first Sin Formula His designated as amno acid 75; 5 and wherein said
vari ant exhibits decreased sensitivity to ETV and/or LTV and optionally

ot her nuci2@ési de anal ogs. Preferably, the decreased sensitivity is to ETV,
or both [I¥RY> ARECOTEREYRE 10 Anot her preferred aspect of the present

i nvent i orf2@ént eipPlat-dd4®h |- MW variant conprising a nutation in the

nucl eot i d@232qdefick %nfodi ng HBsAg resulting in an amino acid addition,
substitution and/or deletion in said HBsAg in a region corresponding to the
am no acig,gequence set forth in Fornmulae | and If wherein said variant

exhi bits dee¢reagsd pes@psttivity to ETV and/or LM/ and optionally other

nucl eosi dezapal @@s). .L54More particularly, the present invention provides a
vari ant HBY:conmpkigiorgra surface antigen having an am no acid sequence
with a single or nmultiple amino acid substitution, addition and/or

deletion or a truncation conpared to a surface antigen fToma reference or
<220>
<221> MISC_FEATURE
<222> {143)..(143)
<223> X = L or S 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



wild type HBV and wherein an anti body 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 LW
i n conbination or sequential therapy. The term "conbination ther apy" means
that both ETV and LMW are co-adm nistered in the sane corrposh%@

simul t aneously in separate conpositions. The term "sequenti al ther apy
means that the two agents are adm nisterged wthin seconds, mnutes, hours,
days or weeks of each other and in eithér order. Sequenti al therapy al so
enconpasses conpleting a therapeutic course with one or other of ETV or
LMW and then conpleting a second therapeutic course with the other of ETV
or LW. 1 0 Accordln , anot her aspect of the present invention

cont enpl aﬁég agi f—%/ E Pant conprising a surface antigen having an am no
acid sequénce with sl ngle or multiple 4 August 2006 26 amno acid
substitution, addition and/or deletion or truncation conpared to the
pretreat gy, HBV and wherein the surface antigen of the variant HBV

exhi bi ts «api1al weseFrairgg@inol ogi cal profile conpared to the pretreatnent HBV
where thea2sai d(i$me vatsgnt HBV is selected for by a nucl eoside anal og of

t he B1l3V<Rb¥ p8l yrmerase, said variant selected 5 by exposure of a subject
to ETV and/or LW in conbination or sequential therapy. In a related

enbodi ment, the present invention provides an HBV variant conprising a

nucl eot i dé quence co% ising a single or nultiple nucleotide

substi tut nd/ or del etion conpared to the pretreatnent HBV
and whi ch f“P s a surface 10 antigen exhibiting an altered

i mmunol ogl cal profi Pe conpared to the pretreatnent HBV, said variant

sel ected by exposure of a subject to ETV and/or LM in conbination or
sequenti abag-herapy. Preferably, the variants are in isolated form such that
t hey havezandenpanesatudeeast one 15 purification step away fromnaturally
occurring2body (f4ai.d{15aht ernati vely, the variants may be naintained in

i sol at ed<k®dy Xl=uiFdoorvimay be in DNA form The present invention also
contenpl ates infectious nol ecul ar cl ones conprising the genone or parts

t her eof froma variant HBV. Furthernore, the present invention provides

i sol at ed< romthe variant HBVs such as but not limted to an

i sol at ed r% gI y, the present 20 invention provides an isol ated
HBs Ag or<§23r ec)@ Yorm thereof or derivative or chenical equi val ent

t hereof, said HBsAg e| ng froma variant BBV sel ected by exposure of a
subject to ETV and/or LW in conbination or sequential therapy. Mre

parti cul azdop, yet another aspect of the present invention is directed to an
i sol at ed<225 vewrsicaREATBEAg or a reconbi nant or derivative formthereof or a
chem cal <#&pai valsent . (Xst1er eof wherein said HBsAg or its reconbi nant or

deri vati v&3or¥n=of ¥ chemical equivalent exhibits an altered

i mmunol ogi cal profile conpared to an HBsAg froma reference HBV, said
HBsAg bei from a variant HBV sel ected by exposure of a subject to ETV
and/or LI |n w?;l%@b% n or sequential therapy. 30 4 August 2006 -27 Even
nor e Par;iﬁgl a(leg,) %%Lulkg’r esent invention provides an isolated variant HBsAg
or a regoxli nant Nogr %irl vative formthereof or a chem cal equival ent

t hereof wherein said BsAg or its reconbinant or derivative formor its
chem cal equival ent conprises an amno acid sequence with a single or

mul ti pl e<zwno acid substitution, addition and/or deletion or a truncation
conpar ed<22le MISHBEERFUREOmM a reference HL3V and wherein a neutralisizg
ant i body<#2rectl€@) t ol1g% ef erence BBV exhibits no or reduced neutralising
activi ty<d%d>ant HBY @arfryi ng said variant HBsAg, said BBsAg being froma
variant HBV selected by exposure of a subject to ETV and/or LW in

conbi nat|4 n.or sequential therapy. Preferred nmutations in the HBV DNA

pol ymer ase i "nd ude variants selected from patients wth HBV recurrence
foll ow n, / e r r.abl nt i nvol ves ETV
or both %‘I!J\E/%% q Qﬁ\/@%ﬂ“&%ﬁ%l%ﬁ @ lessgauﬂe/lnt %&a? ﬁlﬁ%”g? Nucl eosi de
anal og treatnent may occur in relation to a transpl antatlon procedure (e.g.
bone marrow transplantation (BMI) or OVI) or follow ng treatnent of

pati ent sxai agnaesed:sw ttho rapahid et proohl OWeidnsuekeLicionsf syari ants, viral

| oads am obt ai nablz0 at | evel s greatsr than pre- treabnent |levels. Preferred
.mutations in the HBV DNA pol ynonse i nclude one or nore of spacerlL971,
spacer Kl 15R, spacer Hl 16L, spacerLl 28F, spacerS137G spacer R139G,

spaccr F142s, rtY54H, rtL911, rtA97V, rtY124H, rtH126R, rtS135Y, rt1169T,
r=sov, rtvi73L, rtL180M rd4204V, rtA21S, rtA38E, rtF122L, rtTI 28N,
rtQ130P rtTi 84G rt82021 rtH248N rtY252L or conbl natlons thereof or an

I T o T g Y L o L



optionally other nucl eoside anal ogs. The nutations in gene encoding |-MAg
at sF161L, sEl 64D, or sl1l195M also result in nutation in the in the

pol ynmense gene rtl 169T, rtV 73L, or rtNU04V respectively. O her
correspondi ng nutations may occur in the rt such as spacerlL971,
spacer Kl | 5R, spacer H 16L, spacerL128F, spacer S1370, spacerRlS%qx 06
spacer FI1 42S, rtY54H, rtL91ll, AA97V, rtYl24H, rtH126R, rt S135Y, ‘%%%5%9

rt Wov, rtVv1i73L, rtLI80OM rtM04V, rtARLS, rtA38E, rtFl22L, rtTI 28N,

rt QL30P, rtT184G rtS2021, rtH. 248N, rtY252L or conbinations thereof or an
equi val ent one or nore other nutation is indicative of a variant wherein
said variant exhibits a decreased sensitivity to ETV and/or LW and
optionally other nucl eoside anal ogs. The identification of the variants of
the presgn} relven! hed rodt subhergeserati & Qba SeraRYE xalfxASSAYS 10
detect such varjz@ants. The detectigpn of such variamts may be inportant in
identifying resistant variants to determ ne the appropriate form of

chenot herapy and/or to nonitor vaccination protocols, or devel op new or
nodi f i edAsra&er lnpKep Heat KonKaa Stdal Kaanethitis dspeeh Ofs She pmesent

i nvention cBfAtenplates a nettddd for determ ni A the potential for an HBV
to exhibit reduced sensitivity to ETV and/or LM or optionally other

nucl eosi de anal o Sy, sai d nethod conprising isolating DNA or_ corresponding
MRNA f r opd® &8¢ 3Jmfe§cfg§"er§iaﬂgbﬁ”gge‘é THEt 433 OfF iA32t frey 821 ¥5t i de sequence
encodi ng  HBY DNA pol yneraSe resulting in dat |east one am no acid
substitution, deletion and/or addition in any one or nore of domains F and
A throughed aif'ted k801:Q0 RIL¥LIBh Lt ReL ek @fy 8Bé d-DNs RQhL YsRr ase and
associ ated with resistggnce or decrease@gsensitivity to EfV and/or LW 4
August 2006 -29 wherein the presence of such a nutation is an indication
of the likelihood of resistance to said ETV and/or LW. Preferably, the
assay defscEdy dwe B8ty fereSaf PrhcPheol¢wwendgrlaubin iPbasThm sehetlepacer regi on
and/ or the A regi oh?% spacer L971, spd®®erKl |SR spacetH 16L, spa=L128F,
spaccr S137G =~ spaccr R139G spacer F142S, rtY54H, rtL91ll, rtA97V, rtYl24H,

rt HI26R, _rt S13%Y, _rt 1169 rt NROV,, rtV173L, ALIS r 4V, rEA21S,
tAseE, FIEEBBONa I o, Yea e i, PRI G FES QIR RABRE PPY252L or

conbi nati ons thereof or an equivalent one or nore other nutation is

i ndicative of a variant wherein said variant exhibits a decreased

sensi ti viyiymbo depVasndaervdiMeanflyoptd @Bl Rid&kalid fesigla anal ogs.
Accor di ngl yx3zanot her aspect aefsthe present invention produces a nethod for
determni mg .whether an BBV strain exhibits reduced sensitivity to a

nucl eosi de anal og, said nethod conprising isolating DNA or correspondi ng
MRNA f r ofaés Bfd Hie3\Kam & 23 ckade iph gfafofaa Lemfieat ¥am XpA $ve Ihtidligot i de sequence
encodi ng*4%*he DNA pol yner as¥ wherein the priéSence - of the 6Pl owi ng
mutations in the spacer region and the rt region: spacerlL971, spacerKl15R,

spacer H 161 crL128F, cer.S13 er R13 acer F142S,  rt Y54H,
rtL911, %‘%A@ﬁ%(r%t {‘ﬁazi‘%g Tﬁtsrﬂ?&%é%grf%lg?@%ﬁ %%3‘%“ %%NQE% *CrtviTaL,
ALl SOM ftNUO4V, rtA21S, rLA38E, rtF122L, rtTI 28N, rtQL30 rt Tl 84G
rtS2021, rdu48N, rtY252L or conbi nations thereof or an equival ent one or
nor e ot h@ry Mt atalaonld S1yi ndi cative of a variant wherein said variant

exhi bits a decreasesb sensitivity to ETV and/or LM and optionally other
nucl eosi de anal ogs. Tlc preferred nutations in the reverse transcriptase
are rtl169T, rtVv1i73L, rtL180M rtTI84G rt$2021, rtMO04V or conbinations

t her eof #*%an ®qui val ent one or nore other nutation is indicative of a
vari ant ¥eéreid’ sai d variant exhibits a decreased sensitivity to ETV

and/ or L ién&m' Eiangllg ot her nucl eosi de anal ogs. Accordingly, another
aspect of° The Présefit™i AVEITTON contenpl ates a method for deternining

whet her gn,tBV strain exhibits reduced sensitivity to a nucl eoside anal og,
sai d met hod.,Coimkksi @1h sol ating DNA or corresponding nRNA from said HBV
and -30- 4 August 2006 screening for a nmutation in the nucleotide sequence
encodi ng<4ohe DNA pol ynerase wherein the presence of the foll ow ng

mut at i ongcatnattdre BrggotCacormkn of the rt region: rtll 69T, rtV1i73L, 2AL180M
rtTl 84G rtS2021, rtM04V or conbinations thereof or an equival ent one or
nore other nmutation is indicative of a variant wherein said variant 5

exhi bi t s<&%eck eased sensitivity to ETV and/or LWand optionally other

nucl eosi t*>andl ogs. The detection of HBV or its conponents in cells, cel

| ysates, cultured supernatant fluid and bodily fluid nmay be by any
conveni ent means includi ng any nucl ei ¢ aci d-based 10 detection nmeans, for
exanpl e, by nucleic acid hybridization techniques or via one or nore

pol ymerase chain reactions (PCRs). The term"bodily fluid" includes any




invention. Detecting HBV replication in cell culture is particularly
useful. 5 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
10 anmount of the genone fromthe BBV contained in a plasmd vggﬁhgﬁst@gg t hen
transfecting said cells with said construct; contacting the celFs, e?ore,
during and/or after transfection, with.tjhe agent to 15 be tested;
culturing the cells for a tinme and under conditions sufficient for the HBV
to replicate, express genetic sequences and/ or assenble and/or rel ease
virus or virus-like particles if resistant to said agents; and 20 then
subj ectipgytheygells, cell lysates or culture supernatant fluid to viral-

or ViralzGanpgnenrt zfet eetidi.neans to detem i ne whether or not the virus
has replicated, expressed genetic material and/ or assenbled and/or been
rel eased«22vst he presence of the agent. 25 In a preferred enbodi nent, the
pl asm d vEstorpmmgri (miasdle genes encoding part or all of oher viral
vectors such as bacul ovirus or adenovirus (Ren and Nassal, 2001, supra) and
the netkRP>cohpri ses: generating a genetic construct conprising a

repl i cat PRAYCEBPRASELERISAERf ecti ve 30 anopunt of the genone fromthe HBY
contained in or fused to an anount of a bacul ovirus 4 August 2006 -32
genone or21aogen virus genone effective to infect cells and then infecting
sai d cel fﬁl\gi t% said construct; contacting the cells, before, during

and/ or afdL igection, with the agent to be 5 tested; culturing the cells
for a tipeaandsandes; Lordiddeas sufficient for the HBV to ‘replicate,
express genetic sequences and/ or assenble and/or rel ease virus or
virus-|ikeosparticles if resistant to said agent; and 10 then subjecting
the cel | &323¢elprimgsat®8 or culture supernatant fluid to viral- or

viral - conponent -detecti on neans to determ ne whether or not the virus has
replicatetf?> eXpressed genetic material and/or assenbled and/ or been

rel eased {9998 FRIZPESETEEIDIE the agent. 15 In an alternative enbodi fent,
the nmet hod conprises: generating a continuous cell line conprising an
infectioys .copy of the genome of the BBV in a replication conpetent

ef fectivg,;ggouy such that said infectious HBV 20 genone is stably

i nt egr at g sk.ntgyasai d continuous cell line such as but not limted to 2.2.15
or AD, cantactimgridmicebhfndkth the agent to be tested; 25 culturing the
cells for a time and under conditions sufficient for the HL3V to

repli categ2oexpress genetic sequences and/or assenbl e and/or rel ease virus
or virus<d23ke ppiaeti CAIT@4) if resistant to the agent; and then subjecting the
cells, cell lysates or culture supernatant fluid to viral- or 30

vi ral - coff{f8nerft - det ecti on neans to determ ne whether or not the virus has
repl i cat&f**4¥ig82t295086 -33 expressed genetic material and/or at%enbl ed
and/ or been released in the presence of the agent. As indicated above,
variants_Jygy aj so be detected with reference to the BBsAg (s gene) 5 and
Presl, Prps2 esyvel op genes. Preferred nutations in this regard include one
or nore gf12-Pre@a | N1 14D, PreSlI Tl 15S, PreS2 F22L, PreS2 V39A, PreS2
P52L, sL8AY, SadtitBAalSsedukddk, SE164D, s1195M sl 208T PreSl E86Q PreSl
N91K, PreS2 P41H, s@OK, sP120T, sL176V, sV194F. 10 Accordi ngly, another
aspect of22the present invention contenplates a nethod for determning

whet her A23PBWEMeRI (PS8Xhi bits reduced sensitivity to a nucl eosi de anal og,
said nmethod conprising isolating DNA or corresponding nRNA from said HBV
and scr&®fiPng’ for a nutation in the nuclectide sequence encoding t? |
envel ope" GERE A BFeiHT 2 he presence of the fol l owing nutations in ‘ﬁe PreS
1, PreS2 and HBsAg: PreS | N1 14D, 15 PreSl T1 15S, PreS2 F22L, PreS2 V39A,
PreS2 P524s,.SL89V, sTI18A, OAL, sE164D, s1195M s1208T PreSI E86Q PreSl
N91& PreSa P413d sQ@OK, sP120T, sLI 76V, sVI94F or conbinations thereof or
an equi vadient mype or nore other nutation is indicative of a variant

wher ei n saizd vattianéi=axbédiengea decreased sensitivity to ETV and/or LMW and
optionally other nucl eosi de anal ogs. 20 The present invention is predicated
in part <deothe identification and isolation of variants of HBV that have a
pl uralits223F mmiaerons and exhibit two or nore characteristics sel ected
from decreased or reduced sensitivity to one or nore nucl eosi de anal ogs, a
reduced 48l 8 and/or functional activity of hepatitis B e antigen, or a
reduced, abrogated or otherw se 25 inpaired i munol ogical interactivity,
relative to wild-type HBV. Thus, the identification of HBV variants with
these nutational patterns is inportant inter alia for the devel opnent of




reduced | evel and/or functional activity of hepatitis B e antigen, or (c) a
reduced, abrogated 5 or otherw se inpaired i munol ogical interactivity.
Anot her aspect of the present invention contenplates an isol ated HBV
variant conprising a plurality of nucleotide nmutations that correlate with
(a) resistance to one or nore nucleoside analogs, (b) a redug‘e'g"dugyfdoe
and/ or f3anctional activity of hepatitis B e antigen, 10 and-(c)” a
reduced, abrogated or otherw se inpaireginmnol ogical interactivity. Yet
anot her aspect of the present invention provides an isolated HBV vari ant
conprising a plurality of nucleotide nutations selected fromtw or nore
of (a) a nucleotide nutation in a gene encoding a DNA pol ynerase resulting
inat least one amno acid addition, 15 substitution and/or deletiongo

sai d DNA BO‘T‘qusr ase“Whérein said variant exhibits decreased sensitivity to
ETV and/or LMW and optionally other nucl eosi de anal ogs, (b) a nucleotide
mut ati on :bNpa gene encoding a hepatitis B e antigen or in a transcriptional
control ekepenkoof said gene wherein said nmutation results in a reduced

| evel andkoz> bi&amctional activity of said hepatitis B e antigen, or (c) a
nucl eot i deihut attofidinl ssegemece?20 encodi ng a hepatitis B pol ypepti de
resulting in at | east one am no acid addition, substitution and/or

del eti on<B8%%sai d pol ypepti de whi ch reduces, abrogates or otherwise inpairs
its i muridPbyi @at™$*nt eractivity. The detection of amino acid variants of
DNA pol ym rﬁ@;segi s conveniently acconplished by 25 reference to the am no
aci d seq e sh in rmulae | and H The pol ynorphi sns  shown represent
t he vari %tl‘(:)tncsa&ré1 %‘?’g?ﬂf‘:\%&ri ous dat abases for active pathogenic HBVezJ[a
strains. Wiere an HBV variant conprises an anmno acid different to what is
represent.@dy. then such an isolate is considered a putative BBV vari ant
havi ng arz2aiiened DNA polyrnerase activity. 30 4 August 2006 -35 The
present i<gyzntbgm further contenpl ates agents which inhibit ETV and/or LMW
resi st ant<2HBY watifdirtisl Sgoknegents will be particularly useMif long term
treatnment b ETV and/or LWand/or optionally other nucleoside analogs is
cont enpl é’?‘éé’ by the _clinician. The agents may be DNA or RNA or

prot ei nacéots SPTY: BF Ui Rateous 5 chenical nol ecul es. Natural product
screeni nq4§bjchlgs fromplants, coral and microorganisns is also

cont enpl %Sggﬂggag é&%@f;lﬁa potential source of masking agents. The agegnts
may be inTrsolated formor in the formof a pharnmaceutical conposition and
may be adm nistered sequentially or sinmultaneously with the nucl eoside
anal og. X@iéccandi ngly, another aspect of the present invention

cont enpl akes> azuet hod for detecting an agent which exhibits inhibitory
activity<ee2anPHBV, exhibiting resistance or decreased sensitivity to ETV
and/ or LWR1%ai arbiéfivddl cerepeiss ng: generating a genetic construct

conprising a replication conpetent-effective 15 amount of the genone from
said BBVS é?ftai ned in a plaspid vector and then transfecting said cells
with sai F2éohstruTse BBH%&C Yhg said cells, before, during and/or after
transfectigp, wth the agent to be tested; 20 culturing said cells for a
time and pder.condittonssufficient for the BBV to replicate, exprass
genetic séquenceS and/or assenble and/or release virus or virus-1like
particles if resistant to said agent; and 25 subjecting the cells, cell

| ysat es ezicul ttare supernatant fluid to viral- or

vi ral - conpohent42det ecti on neans to determ ne whether or not the virus has
replicat e@l2> e®ppressed genetic material and/ or assenbl ed and/ or been

rel eased $2A3t h@rptiséntessgMere d agent. 4 August 2006 -36 Still another
aspect of the present invention provides a nethod for detecting an agent
whi ch extﬁzg 1s_inphi bitory activity to an.HBY, exhibiting resistance or

decr eased *§&hsit! iRy - f’omﬁ%fuaﬁ’d BI°°EM7,*"S&i d net hod conprising: 5
generating,a genetic construct conprising a replication conpetent-effective
anount of ;bhe geRONEakLLdN sai d HBV contained in or fused to an anount of a
bacul ovi ras2- gereye. @bfective to infect cells and then infecting said cells
W th sai d2eenstwruct; contacting said cells, before, during and/or after
infection, with the agent to 10 be tested; culturing said cells for a tine
and under conditions sufficient for the HBV to replicate, express genetic
sequences4dhe/ g2 assenbl e and/or release virus or virus-Re particles if
resi st antcacatEHRg LHfEAR2IMNHCITISHY derqafabhacel | s, cell |ysates d¥
culture supernatant fluid to viral- or viral- conponent-detection neans to
determ ne whether or not the virus has replicated, expressed genetic

mat eri al and/ or assenbl ed and/ or been released in the presence of said
agent. 20 Still another aspect of the present invention provides a nethod

N g, 1 . . 1 . . o,



conponent - det ecti on nmeans to determ ne whether or not the virus has
replicated, expressed genetic material and/or assenbled and/or been

rel eased in the presence of said agent. Preferably, the HBV genone is
stably integrated into the cells' genone. 10 V~liilst the bacul ovirus
vector is a particularly useful in the practice of the prese on,
the subject invention extends to a range of other vectors sucé]Agéus\é%[%%ot
limted to adenoviral vectors. 15 The jgresent invention further extends to
cell lines carrying genetic constructs conprising all or a portion of an
HBV genonme or a gene or part of a gene therefrom The present invention

al so provides for the use of the subject HL3V variants to screen for
anti-viral agents. These anti-viral agents inhibit the virus. The term
"inhibif' includes 20 antagonizing or otherw se preventing infection,
replication, assenmbly and/or release or any internediate step. Preferred
anti-virgal;,agepi,s i nclude nucl eosi de anal ogs, however, the present

i nvent i ogp@xt t o non-nucl eosi de nol ecules. In addition, rational drug
desi gn iszzahsoreontenpl ated to identify or generate chemical 25 nol ecules
which either minic a nucleoside or which interact with a particular

nucl eot i eke0>sequence or a particul ar nucl eotide. Conbinatorial chemistry
and two f323pi driscr Bertiurg are sone of a nunber of techni ques which can be
enpl oyed<123>i déﬁiﬁﬂfy(ﬁ@@?entl al therapeutic or diagnostic agents. 30 In one
exanpl e, <¥%e F ystBY r@etertidfe of pol ynerase or the surface antigen is used
to rationally design snmall chem cal nolecules likely to interact with key
regi ons the -38- 4 August 2006 nolecule required for function and/or
antigenl t1¥ m4ehe pLs may be useful as inhibitors of polynerase

activi ty<ﬁrig Ofg-QRY. @o4§r an epitope on the surface antigen. Several nodels
of the I—l&\égpolhyr;ealalsqmlagg&llagen prepared due to the simlarity with 5
reverse transcriptase fromHV (Das et al., J. Virol. 75(10): 4771-4779,
2001; Barthol oneusz et al., Intervirol ogy 40(5-6): 337-342 1997; Allen et
al ., Heps®26bogy 27(6): 1670-1677, 1998). The nodels of the HBV.pol ynerase
can be ug@d>f orischeegtarfonal drug design of new agents effective against
HBV encoth2dg t{félt esi&tant nutations as well as wld type virus. The
rational <@g X Faf™y UGS GHEd may be based on a nodification of an 10

exi sting antiviral agent such as the agent used in the selection of the HBV
encodi ng e jutations associated with resistance. Viruses or clones

expr essi fg . HBM e RO 6 - PR %EE%QttQQ%@EQ&at%Q ga@g&nﬁtmcﬂéo besgised to
screen for new antiviral agents. The- above s are particularly useful
in i dentitfcytegrantiédddicbgétOntgéctatd \étcaﬂjh’tgé t&ﬁtbe@éar ecdtshasge HBVA2oThe
present invention extends, therefore, to conpositions of the inhibitors.
The i nhi &igtbgsragayctaiteotdte apht¢daggd crentodacant ¢drgdgesagorceprgeddc nmol&cul es
such as ribozynes, antisense nol ecul es and/ or sense nol ecul es for

co- suppr%ﬁ%%rc‘f%ﬁgcﬁﬂj&aﬁ%ﬁ?tﬁf Wtcméf@?t@ﬁé@%tﬂ’wa?%l ucR&d

f t The 't t d h t I
T RN e IRt

or * aCt'éé%gﬁgé%ug&caaﬂgcﬂ&cpﬁtﬁ% %ELﬁétafaEOEQ EcddeSE Lq:fca %{:}rb' tods given

above ositrom may I Nnc ntig C corrp nen the HBV, a
defecti Vtﬁ:cE'Béégg‘éaE&@?:chQaEc Qgt@ﬂ;‘%@& 1:@e gt ¢ frhr€ dydalt QLI Q@éﬂtf_@é Pr odit
screening or rational drug design (including conbinatoria ehem stry).
Phar macettdaiagiddgt acorpptetd gageddeket xtanddagt didadeatixzti aetdrdectany adab al |
solvents, 30 dispersion nedia, coatings, antibacterial and antifungal
agent s, togotorice brkhaabsel pafarracte|sapirtpgagetrttastoritat Aetttckegg TheS4fse of
such nedi a and agents for pharnaceutical active -39- 4 August 2006

subst anc%‘é"aF%t%él Fggléﬁ'-@\%a‘i ﬁgﬁ‘f’Fété?? CaEi‘?:%”ﬁ}Fal‘F?stﬁﬁé?ca&s %ﬁf&céﬁ’i\/enﬁ%al
medi a or %gg 19 gg tt he acti ve i ngredi ent, use thgr eof in
the ther3p ag ﬁ%g?%cggg?)rﬁ AR RPRIE“Buppl enentary acti V¥

i ngredi ents can aI so be incorporated into the conpositions. 5 The

phar maceufyi,gal,,conposi tion may al so conprise genetic nol ecul es such as a
vector gapablgysof transfecting target cells where the vector carries a
nucl ei c ankd mazecul e capable of encoding an aspartyl protease inhibitor.
The vectenagmyrrif or exanple, be a viral vector. 10 Pharmaceutical forns
suitable for injectable use include sterile aqueous solutions (where water
sol ubl e)<4fe st4erile powders. for the extenporaneous preparation of sterile
injectable solutions. It nust be stable under the conditions of

manuf acture and storage and nmust be preserved agai nst the contam nating
action of mcroorgani sns such as bacteria and fungi. The carrier can be a
sol vent or d| I ut| on rredl um corrprl 5| ng, for exarrpl e, wat er, et hanol 15
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5 therapeutic adm ni stration, the active ingredient may be incorporated
with excipients and used in the formof ingestible tablets, buccal
tablets, troches, capsules, elixirs, suspensions, syrups, wafers and the
| i ke. Such conpositions and preparations should contain at least 1 % by
wei ght of active conpound. The percentage of the conpositi0n54§§g st 2006
preparations may, of course, b varied and nay conveniently be ¥een
about 5 to about 80% of the weight 10 q& the unit. The anount of active
conpound in such therapeutically useful*“conpositions is such that a
sui tabl e dosage will be -obtained. Preferred conpositions or preparations
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 t er nat $hsEcdorRgacHiayGAES IEFARIAFHE FHIRTEBOUEIICHSHEED EEBBARECEDO0 r 8§ and
from about lgﬁ? to about 500 . These 15 dosages nQ% be &ﬁJ &ndividual or
h i ¢ 4799 vEk

per kg bUdy? FEIRARPRT SCAEFTGRT Bl FIBE Giér Frat mor€R or

year. The, taplets, traoc Rl c a j SO tain
the conpone %tgasb §e aggggﬁea %ﬁ‘ct@‘e:ﬁ%%%g{:%a é:rgggl?thﬁggésé égan# é"gg%i a, g.g(ﬁl)rn
starch of;geladdiNgcEtahRhL M Bty a B cctlctdeCRL eI ANQARARIGGa d 240

di sintegrating agent such as comstarch, potato starch, alginic acid and
the |ikeigoaaktdyci 66digtabed caatrm@ResitoisiRar et®jgaanit aceverigeai ng3agent
such as sucrose, |lactose or saccharin may be added or a flavouring agent
such as gwppestmantccaytktof cabgantengr edacoagyghesatytbttey agrdgigycathen3tehe
dosage unit formis a capsule, it nmay contain, in addition to materials of
t he abo\AP9BFREECCacFFafipat & SOFHECaIVaFAtahaTsonRYIWaE &Y SPEIYRTH23Be 282Pr esent
as coatings or to otherw se rmdif\t/ t he F‘E%Si C orm.of 't dosage

| f it.
For 71 T ERRIRoe, AT oeRt ettt e B e SEheh S5tV Enal P18,
sugar Oratgggptta'g.‘ §¥£&Ba8ga a%%L&ga%ggg%/gggg\g@a@tn%éagaggéd %Qc&ﬁé@%nd’ 524Cr 0se

as a sweetening agent, nethyl an parabens as preservatives, a dye
and a fl@c\eeefgﬁ’ag- HateQHES Gt SdBaciB HltkcatataCadadaadieRaki Ng any desage
unit form shoul d ge pharmaceutically pure and substantially non 30 toxic in
t he anbunts enployed. In addition, the active conpound(s) may be

i ncor poreied disnto sustai ned-rel ease preparations and formnul ations. 4
August 2¢08> -9 As stated above, the present invention further extends to
an isol at*8d>HB¥Ag fromthe HBV variants herein described. Mre

parti cul €y, ™ie present invention provides an HBsAg or a reconbi nant
formt he{r&gg ofs derivative or chem cal equivalent thereof The isolated 5
surface Goipofent a%tc@%%&%{%&g'ﬁt' ¥ tétgoé%c‘a@téw ft@%@art%géé gen gg its
recombi nant, erivative chem cal eau?va ents are useful 1n the

devel opr@ita@dcthi olRAiaegéc teQPPASHE ANGIBUER asgdacsiNRaf@rarytat i onge Yet
anot her aspect of the present invention provides a conposition conprising a
vari ant gcbkQgtildgtr esicthantc tragdaltétan daeeatdddcasichoapttonakbbhyaaatber nueb eosi de
anal ogs or an HBV surface antigen fromsaid variant HBV or a reconbi nant
or deri acogetdoyr artdeepaat cokclatgta chrepteetigtetgAtebbesnt aanekteaea or AdP e
pharmaceutically acceptable carriers and/or diluents. As indicated above,

ant i bodi GIRRGFIKe2 FHFEALER FORBCIRES MACERIINF IV FFBATY &AGCERFSEER f or 2%
passive qr direct vaccipation against .infection hese, vi.r S.

At bodi Bl Bes  SEREPA caed ot B it B el iE ", ¥ e o
the latt pleJal ' ' e g%gg d oy, pore
speci fi c%gpf/ﬁ uﬁagﬁﬁ% ggg%%é}%g‘é%t@gﬁn%%%g?r%@?%c udg,zgf or Eexarrpl e,
gr af t i nog: &QERddJFe Rt M tighyt S eE MR Bdtagt e afteldBE}td LeBtdvaggari abbe
region of a nmurine or non-human animal anti-HBV anti body 20 onto a hunman
consensugaktaagnentcantanbadaabt sxdiagy {deabitarel yaphate, cAtdwrchat | veEyg

am no acids defining epitopes in the variable region of the antibody nay be
mut at ed geatrgaat ghatgpbtopssgetasangdtoagricar ersgnredd cBy238EIhumaiOVEC | |
conpl ex. Insofar as ribozyne, antisense or co-suppression (RNA ) repression
is conceft?8d, this is 25 conveniently ained at post-transcriptio ene
silencing. DNA or RNA may be administered or a conplex conprising RNA or
a chem cgl, ,anal og thereof specific for BBV nRNA may be enployed. Al such
mol ecul es,,qay Ng incorporated into pharmaceutical conpositions. 30 4
August 20036, -gkd | n another enbodi ment, the present invention provides a

bi ol ogi cglisgcoma@sition conprising a variant HBV or an HBsAg or L, Mor S
proteins fromsaid variant HBV or a reconbinant or derivative formthereof
or its chemcal equivalent. 5 CGenerally, if an HBV is used, it is first
attenuat ed. The bi ol ogi cal conposition according to this aspect of the
present invention generally further conprises one or nore pharmaceutically
acceptabl e carriers and/or diluents. The bi ol ogical conposition may
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Still another aspect of the present invention contenplates a nmethod for
determning the potential for an HBV to exhibit reduced sensitivity to ETV
and/or LMW or optionally other nucleoside anal ogs, said nmethod conprising
i sol ating DNA or corresponding nRNA from said HBV and screening for a
mutation in the nucl eoti de sequence encodi ng BBV DNA 5 ponneigﬁﬁu&%%Héting
in at | east one amno acid substitution, deletion and/or additiorR 1n any
one or nore of domains F and A through B.or a region proxinmal thereto of
said DNA pol ynerase and associated with resi stance or decreased
sensitivity to ETV and/or LMW wherein the presence of such a nutation is
an indication of the |likelihood of resistance to said ETV and/or LW. 10
An assessnment of a potential viral variant is inportant for selection of an
appr opri at8°> t Héy eytic protocol . Such an assessment is suitably
SEGOTATRC (11 HEH ARCBCOHI% SSLHACeISFF DU R HFE IS Of { Vi e,

facilitat’e
which in i I I f t least  t features
RSsoci at G oy T e P Ak PRt s8Rl Yoachiilen SRRERL ) s

COr I eSPOREHHEdiac IdiR ab EES! §EUi@t0fasS @RS dalgkhd YygBhodhthk! aakBldaANt a2
particul ar chem cal conpound or i mrunol ogi cal” agent.” The Ivs can be

sel ect ed chrommclgy tcheggdide tyrdreteedicbtdctgt 65 ickyoeRahOfcttogaed 240
sensitivity to a particular conpound or i mrunol ogi cal agent; (b) an

al tered BRRa‘gEIcyeeErtasatfqegnaidedt¢atpet BR¥ct{ic )eograadttter athtgggdgice @i gen
fromw ld- type HBV; or (d) norbidity or recovery potential of a patient.
Thus, i ngagﬁ‘iﬁcdﬁ?lccé’gﬁf‘f%%héggzﬁcﬁtésgﬁ?taigW%taitéﬁqttlcﬁs fasitteqtely f eddS0r es

are stor i.n a machine-readabl e storage medium . which is capable of
processi ﬁgc‘fﬂ:@ N %tcz?c% %ttptrggv?%gcagtﬁﬁ %%Eggétﬁﬁtr gt oY $99C°REFant B0 a

bi ol ogi c I IS4 ' I he inyention
ot el aF e R e tuipssdd 5Ok PRl 438

usef ul neasagftadad ideBhadilab dddaa@hgdiOLagttG 8t S ANRL A te LT daS b g8 aNE sfy@r
determ ning an appropriate therapeutic protocol in a subject, said product
conpri si Agttdgdygtt ddegddtattrepehvegraascadapuitd vagiiatas dagastgthwo f eabures
associated with said viral agents or biological sanple conprising sane,
wher ei n §399r2PERk #FES are selected 30 from 4 August 2006 -44 (a)ithe
ability to exhibit resistance for reduced sensitivity to a particular
conmpound _gr, i n’&n,mol ogi cal agent; (b) an altered DNA pol ynerase from

W | d-typgzi—i@; ¢ohC) an altered surface antigen fromw ld-type H13V, or 5
(d) norbigidiy g, recovery potential of a patient; (e) altered replication
capacity<¢ificremsed 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 (83ow@ conputer readable nmediumthat stores the codes. In a rel ated
aspect, ¢ghecticnsantigicaabends chcgmacoffatitefod gegtrxtassiatgttditcti kel go

useful ness of a viral variant or biological sanple conprising sane in a
subj ect , tGHECEIH FarrasonpLAtSEtctFtceagitites: ggddtascancstmestitgadablec dat a

st orage nedi um corrgri sing a data storage material encoded with
machi ne- FEHFEBIE FSEAETRARIMRACEGE FHECRRFRIS BIIRITREIH AOR2CBHPR I se18Pvs for

at | east S_associ at ith sajd viral variant or biological

sanpl e; C%%&ﬁlég e?%gasgﬁaac? e:ft% tF’]“'f?Ol:sa\@I rcéCtézS‘:%cttgeﬁ@?tragﬁ?aa( SFCEHERED | lzflgt 0

exhi bit gesicstance I LVl 0 i ou or

i mmunol oégi cal éagen}t:%@{ttgl)&ggl#%g?%ée‘%e;g %ﬂl\ﬁﬁb%%ﬁt;tngg%a%g%#%lrt#]lt\%hgg??gge Iglg?/ 25

(c) an addpredaglebRon cabh it@@Brddg@n dedgtomeatBNerbig thghedg@bdi di byoor

recovery potential of a patient; (e) altered replication capacity

(i ncr easgartdkcekec reetrdrag (@F teagubnl chtggatermr ytdgrat 4 pigacrdagse r uckgons f or

pr ocessi ng‘ﬁ%ai d machi ne-readabl e 30 data; 4 August 2006 -45 (3) a

cent r al - FF'GCR8TINGEAAAE ce DU BtRacac skatdaomali hetanshbsty chhteagbasai d4hfchi ne-

r eadabl e d%%g storage nedium for processing said nmachine readable data to
]

{ SO ST CSHAFAR THOPFERGEnANGRE ECat BRAbEC% £PA9XERBOUNdEYY ;. and

. ac
provide “@&

5 (4) an h upled to said central processin it, f
receivi n%] sg?gé%\/%%@a%ﬁ: rgg?cagrgas%ceag?%?a%ﬁu?a 7S ag%arrﬁﬁ?%ar%ggggt emsﬁé

cont enpl gdRdapy the present invention and includes a processor ing,,

el ectrical communication with both a nenory and at | east one input?out put
device, such as a termnal. Such a systemmay include, but is not limted,
to 10 perzdmal 1conputers, workstations or nmainframes. The processor may be
a gener at2iar pgP3€@ processor or mcroprocessor or a specialized processor
executing prograns |ocated in RAM nenory. The prograns nmay be placed in
RAM from a storage device, such as a disk or pre-programmed ROM nenory.
The RAM nenory in one enbodi nent is used both for data storage and program
execution. The conputer system al so enbraces systens where 15 the processor

N L Y o - -



5 polynerase (P), overlaps the viral envel ope genes, Pre-Sl and Pre-S2, and
partially overlaps the X and core (C) genes. The BBV envel ope conpri ses
small, mddle and arge HBV surface antigens. The | arge protein conponent
is referred to as the HBV surface antigen (BBsAg) and is enclosed by the S
gene sequence. The Pre-SI and Pre-S2 gene sequences encode t%u@k@?éoos
envel ope conponents. 10 EXAMPLE 2 Patient and Treatnent Patient IS a 44
year old male with chroni ¢ hepatitis_§ presented on Day 0 (9 July 1999)

15 with raised serum HBV DNA | evel s (> 800 pg/ M) and was commenced on LW
treatnment immedi ately (Figure 2). The patient A was HBsAg positive and
anti-BBe positive. Following the initiation of LM/ treatnent the HBV DNA
|l evels fell to 8 pg/mM over 54 days of therapy. The BBV DNA | evel s

r enai ned‘ﬁé%g/ i | day 199 when there was a relapse in replication such

t hat HBV I"&Vel s reached 1826 pg/ m. By Day 241 the 20 serum ALT peaked
at 741 1U,l, The HBV DNA was sequenced and LMW resistant virus was

det ect ed<22%5e faki &lr,va@s then enrolled on Day 3 82 (24 July 2000) into a
bl i nded KBY> pligs. LMd)clinical trial. HBV DNA | evels only decreased to 33
pg/ M anéabhe MTandeoeesaadet o 167 rU L by day 784. The patient was
started on open | abel ETV plus LW. However, both HBV DNA | evel s and ALT
continued to rise and the HBV DNA was 25 sequenced at day 894 (Figure 2).
Patient 82Ps a Ever transplant patient. This patient has been treated with
a nunber<?3f> mierekAtdee anal ogs i ncluding ganciclovir, fanciclovir LMW and
ETV. The3gati i’ wa®” treated with LWprior to ETV. The patient is
current | $7%0h BTV MedBfittR*Buring ETV 30 treatment the HBV DNA | evel s were
reduced to less than 5 pg/m. At 532 days ETV treatnent, that corresponds
to 3857 gdays p@st transplant, there was a rise in the HBVY DNA -47- 4 August
2006 | eieghdeddia 99l ila aLboteiiYe QLI AL S BRI Eriisatel t heleg

characterized by sequencing. E 5 :Detection of Viral rkers

Hepat i t | @abt cddih agfycagtege RcédiRThAgy  tcbepaiticl | &yaBactalt hgeitchdiReAg)120

anti-HBe and hepatitis B core antigen (HBcAg) specific 1gG and I gmwere

measur edcaigeagragcaanereral cytiencarctablagteravan s saymgbAbdrsagatetbor atfr i es,

North Chicago, IL, USA). 10 Hepatitis B viral DNA | evel s were neasured

usi ng a TApTRAET hYHEPETTt CONTHSESY 2ACRFAPACCEBET998 REATTPECUr er2 4

directiqns (,Di.gene brid Capture 11; Di.gene Di agnostics |nc. Bel tsville,

N - TheRatiRedEy frt Stk FaRPeRiFod ar b Se  PoRRT AP AP e | %1 i cal

speci nensg Qe 7otk Q8. SORI r Figds et ., Ain
cX‘?gfat clc g%; 8e Q?gc;c/ _t\g gc%%ﬁ%gé?t’té{:éﬂﬁg L&dtRaghde €1 &Ko

J din Patho 104: "537- 46, equéncing of HBV DNA HBV
DNA was ®¥tdcak8dcddcaadid0 thiadtgbfigifhsitbecdRdatittl eiddogeant tiqm points
(Figure 20 2) as described previously by Aye et al., JHepatol. 26.-

1148- 53,cateXatgtl ¢iggpucdoht tagagie rcecsattthe sdatesc ipcGanewoedts;,  Adedoai de,
Australia. Amplification of the HBV polynerase gene has been described by
Aye et dicctecpagy tatgpragttThbcaiagn iIatabehsicnd | e thrasdackxttgekr et tour i $4%d
using PCR purification colums fromMDO 25 BIO Laboratories Inc (La Jolla,
CA) and BFFEEty THRTFERR “a5TTGIRF JIBye-teE? Hathttiaad g atetE&fuencidly Ready
Reactio it (Perkin, El mer tus Norwal k CT). The PCR pringers we used
R R T e oy i L

1408- 1430} o/ 50 EQ Mohaclle cldaleMATIELEALEICA0E Manadent 2125 2145)
[SEQ ID NO 4], JM57- TTG TGG AGC CCT CAG GCT 30 3" (ntl'676-1696) [ SEQ
I D NO ShattgbAdc StgtaClle AAT cdédecdBA tE46s Gk -ghabRictd e Abdiiba 06 7648
2615-2632) [SEQ ID NO 6], OS2 5 TCT CIG ACA TAC TTT CCA AT 3' (nt 2798-
2817) [ SECrtdagNO cgtlttetmts ggeteragett hetagitigeraalt tyegiagnsgwftehesgPCR $coduct s.
EXAMPLES 5 Anal ysis of HBV DNA Patient A: The LMW resistant nutations at

r t L180MSEREC KRR (2RFIhe FEI 0 EF beadtlah wtagaigaen ciasgaiggdagacraagicrabl e2%) .
During the blinded phase of entecavir and LM/ treatnent, the nutation at
rt V173L SRASRHRE6 gEEEF. FREGATCECR FrhtcERch TRt HEE BowEPhRtfo at®%% 11 69T
was dete d.in comhination wth. the ot her. B domain tations,at rtLl
Sov - and ol QRO Radld el Sk U QLD B ARTR BedUb B0 Mor o )
nunber odfttgégygr uni que changes were al so detected in the polynmergsg and in
t he overl appi ng envel ope gene (Table 4, Figures 4, 5 and 6). These uni que
changes were conpared to reference sequences fromeach of the seven

genot ype=iés Ga® wel | as a consensus sequence from pretreatnment 15 sanples
to deterqszime wRAlque changes. Patient B: The sanple at 532 days ETV

treat nent was sequenced and was conpared to sanples prior to ETV treatnent
(Figures 8, 9 and 10) Several polynerase nutations were detected in this
sanple including rtA21S, rtA38E, rtY54H, rtN/76D, AL91l, rtFl 22L, 20
rtYl124H, rtT128N, rtQ 30P, rtL180M AT184G rtS2021, rffl204V, rtH248N,




precoreW28St op. Mutations in other regions in the genone that included the
precore mutation at GL896A nay affect the replication fitness of HBV and
the sensitivity to antiviral agents in conbination with the nutation in

t he pol ynerase gene. 5 EXAMPLE6 In vitro analysis of entecavir resistance
The sensitivity/resistance profile of HBV nutants to entecavi &Awgﬁ 1&%pgl ned
in vitro using reconbinant HBV/ bacul ovirus. The procedure for a a? ysi ng
the resistance profile is 10 outlined 7y the follow ng Exanples 7-14.
EXAMPLE7 Cell culture 15 Sf2l insect cells were maintained in supplenented
G ace's insect nmediumfurther supplenmented with 10% v/v heat-inactivated
fetal bovine serum (G bco BRL, Gaithersburg, MD) in humdified incubator
at 273 C <-1t2(% Cpfrh Hep& cells were mai ntgi ?ed :n gini mal essen'zial magi)um
suppl enen % VILV.-neat -i nacti vate eta ovi ne senan ( MEM FBS).
HepQ&2 cel 1? V\I\é\%é 5%%%?10| n'nﬂum' dified 37*C incubators at 5% 20 v/v C02.
EXAMPLE 8, Rreparation of HB VI bacul ovirus transfer vector wJh specific

poi nt i ncadiat | WikcSre-uFBe reconbi nant HBV/ bacul ovi rus system used for

anti vi r akzazest i1g) hagzbeen previously described (Del aney el al.,

Ant i m cr elr3pAgent=s agGhembhhercid5(6): 1705-1013, 2001). In brief, the

reconbi nant transfer vector was created by excising a fragnent containing
the 1.3x BBV genone construct and cloning it into the nmultiple cloning
regi on of4*®>baklil ovirus vector pBlueBac4.5 (Invitrogen, Carlsbad, CA).
Point nugations were created by site'3 irected putagenesi s using the
commer ci A1* PP LHctHr 'ﬁgt'et“os?%é'eﬁaz?ﬁff %gftﬁﬁér i3 g‘g%lcpﬁ‘%i T ifRs (Qui kChange,
Stratagene). A HBV reConbi nant encoding the reverse 4 August 2006 50
transcriptase mutations rt:1169T + rtV173L + rtLI 80M + rl1 M204V. The

nucl eoti ge psequangss efotha Bl AMEE b@ndid BRuPRNaME13t s@hsegenerat ed by
site directed nutagenesis were conds rnmed by sequendaong using the ABI Prism
Big Dye Terminator Cycle Sequencing Ready Reaction Kit according to the
manuf acturer's specifications (Perkin 5 Elnmer, Cetus Norwal k, CT).
EXAMPLESRLYGEfIe S&Fi g BYT r'édohdd Aaatlayaser SekripgeSerdwoalis ®jethe 1.3
HBVconstruct 1G5Purified reconbi*Aant transfer veéfor and |inear AcM\PV
bacul ovirus DNA were co- transfected into Sf2l cells using the BacNBlI ue
transfecfion. kit from/lnvitroge rlsbad, CA). reconpinant viruses were
i sol at edﬁ%ygﬁﬁ aGtc%ﬁeﬁra?g]gg)(} Fllaltlgclggtdi%rllégtasg {Eﬁueqrrlrﬁ iFacturar 8¢ ?ﬁgt ructions. A
series of reconbinant viruses were anplified tromisol ated pl aques by
infecting 100-m n dishes of Sf2l cells. Viral DNA was extracted from

anmpl i fi exbnvrewags M wet n@ustandat denr opedusemr B idlveskoa/inyal DNA was

di gestedssm th restricti orveenzynmes and thes fracti onated bgoel ectrophoresis
in a 1% v/v agarose gel. Southern blotting was perfornmed to determ ne

whi ch virus isolates contained the intact 1.3 BBV construct. A Boehringer
Mannhei niySRaRER kePrTie SENALEaR Thg Jdet LathFlarisobrs LYPNFLSvESC used to
generate [p32] -radiofabel ed probes. A’%ull-length doubf®-stranded BBV
genorne was used 20 as a tenplate for all radiol abel ed probes. Viral DNA

sequenc i Y. i fi i e I e catalytic

r egi on ﬁ%eﬁﬁélfﬁgis%'ﬁgegﬁegﬁ%-@%%@ 74 %%@%T‘&E A8 TA 3 [SEQ 1D
NO 3], (nucleotide 1408 to 1430 according to BBV Genebank Accessi on nunber
M38454). and the antisense priner 5 -TCT CTG ACA TAC TTT CCA AT-3' [SEQ ID
NO 6] (el end isdesvald8¥dl trarg 29 ads ciedbrig Hi & dyBVLEeRaharde 26r Accessi on
nunber ©MB8454) 11%he fol | owi ng pretrers were utiliz®d for the sequencing of
internal regions 5 - TGC ACG ATT CCT GCT CAA-3' [SEQ ID NO 8] (nucleotides
2345- 2362 according to HB ' V Genebank Accession nunber, M8454) and 5 -TTT
CTC AAAYEGRGAEP GRE K& 321 puofED e BYS GRTicIEéoftH&S s 179051810 accordi ng
to I-1BV Gihbbank Accession*iunber MB8454). #°August 2006 EXAMPLE 10
Preparative bacul ovirtus anplification andpuriflication Bacul oviruses were

anphfie Y. Lhfectdng i u 2 St g phase at 5
a multi gﬁlﬁcf‘%lg ng d|‘nf 2%%5{(%%?&8?‘?&??%&?&%/%% %E&?rwelclt{ggg wer e al | oned
to proceed until a majority of the cells in the flasks showed visible
signs of infection (four to five days). Virions were concentrated from

i nf ect ed.eSf 2én mediasm bys aent Ly agatirpncht T80, Be0Lsu @sarehe peti fi ed t hrough
a 20-60% w v sucrose gendient. Purifietmovirus was titrat®sd in .
gquadruplicate in Sf21 cells by end-point dilution. An aliquot of each high
titer stock was 10 used for DNA extraction. The pol ynerase gene 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
reconmbi nant HBVexpressing bacul ovirus 15 HepQ& cells were seeded at
approxi mately 20-40% confl uency and then were grown for 16-24 hours before

e T 1 Y . I I B o



EXAMPLE 12  Anal ysis of secreted HBVandgen Detection of hepatitis Be
antigen (BBeAg) was performed by radioi rnmunoassay and 5 mcroparticle
enzyme i mruroassay using kits purchased from Abbott Laboratories (Abbott
Park, 1L, USA). Mediumfrom Hep& cells was collected, centrifuged at 6,000
g to renove cel lul ar debri s, transferred to clean tubes and4sAl?q'§pz@66

20" C until analysis. HBeAg vaI ues are expressed as fold of posi

control. Medium sanpl es were dil uted r_]t%roprl ately so that

radi oi rnmunassay results were bel ow positive control values for 10 HBeAg.
EXAMPLE 13 Detection of intracellular replicative internedi ates 15 BBV core
particles were isolated fromthe cytoplasmc fraction of Hep& cells |ysed
in 0.5% v_NP-40. Cytoplasm c extracts were adjusted to 10 nmol /I MCl2
and unpr Ye@t"e % WESYr emoved by an incubation to 500 g/n-d Proteinase K
for 1.5 hours at C. HBV DNA in the sanples were then extracted using
commerci al DNA extraction kits such as Q agen (DNA extraction) or in-house
met hods usihRg sgquenti al phenol and 20 chl orof orm extractions, and the

nucl ei ¢ agheds were recovered by ethanol precipitation. Nucleic acids were
resuspended2M #0 pl /1 TE (10 mmol /1 Tris, 1 mol/|

et hyl enedizas® nebet Taeebdf ctraci d), nornal i zed by OD260, and digested with
100 g/mM  RNase (Boehringer Mannheim |ndianapolis, IN) for one hour at 37
*C bef ore48hal ¥8is by real-tine PCR or el ectrophoresis and Sout hern
blotting. After southern blot analysis a 25 BioRad GS-670 i nmagi ng

densi t onet8r & det HET\Dre Sgr aFreahal a5 59f Paareal BepRad, Aladbel es

Cali fornlla) was used t9 anal yze suitabl &% exposures of Sotf hern bl ot s.
Densitonetry data was fitted to | ogistic dose response curves using the
Tabl eour vgzaRle S04 IHar £ep30KA0S LigMRLeL ggbenw' Gy FO0l3Li ¢ dose
response equati ons jpere use i 0 val u‘és and
co-efficients of variation. 30 4 August 2006 -53 EX,&IVPLE 14 Real -tine PCR
For the real-tinme PCR based assay for HBV, HBV DNA was extracted from 200
~Ll of Degedaunslpsileyg Séwe AQhARAPVANALM mig LEh tseaCo&r AisAgsdO atde

manuf acturer's Bdstructions (Q AGEN GrbH, Hi |l denss CGermany). Priners and a
nol ecul ar beacon were designed for conserved nmicleic acid sequences within
the precqre domain Qf the HBV genone to anplify and detect a

216- nucl €6 ?g«? ﬁ?‘b&’ﬁét%ﬁ@%r‘%ﬂ?ﬁ MTHI $3 28 ilsH Wees AsRrTT AW in a  50-41
reacti on m xture contai ning % Tagman buffer R (Appl i ed Bi osystens, Foster
Cty, 10 CA, 3.0 M Md, 0.4 pnol of each priner per pl, forward prlner
PCl (5 E 0 Y r

(5' GGCAA%A%GAGTAA 51555% %‘{N%ewquj“ %’é‘bafﬁ’gpé%oﬁf%% ﬂt%hlgﬂﬁsv\ms peci fic
nol ecul ar beacon per uL, (5 FAMCGCGTCCTACTGTTCAAGCCTCCAA GT

GACGCG DABCYL-3' [SEQ I D NO 12]; where FAM represents fluorophore 6 15

car boxyf haarigscedn Hé.ﬂdL@AB@ﬂﬁ,erllHiﬁ wed hilleanle neph&y phe arenzed c acid, a
quenchi ng chronophoreds and 1. 25U of AmSl i Tag Gol d DNA p&l yner ase
(Perkin-Elmer). PCR was perfor med using the ABI PRI SM 7700

spect rof | ororretrl k\{erm)gcl er ied Bi osgstemsl The PCR program
consi ste& o 8" ih é e‘E("9 Egrphfol‘?ﬁ Nivy B AhSWERF by 45
anplification cycles (94 Cfor 15 sé8%, 50'C for 30 48%s, 720C for 30
sees). 20 The instrunent detected and recorded the fluorescence spectrum of
each reaeki Qllal the cydUWd:Ngal RA130AL ALY N aPBAS @0 Al £¥4£1RR! a5 andard was
constructed by iisgation of a 1.31kB wild-type H13Mspl asm d genot ype D)
into the pBlueBac plasm d vector (Hershey Medical Center, Hershey, PA). 25
Quantification of the DNA concentration of the plasm d was determ ned by
spect r opRbt et Txr. VBlFispc At Yadf Vale bealG1¥0AT0lLgs didruvaDrednotigt he pl asmid
rangi ng from*80s copiestral 1886 100 copies/m 4@re included in each rLmin
order to gener ate a standard curve. The copy nunber in each experinental
reacti on was,.dete Ln interpal ation of the derived threshold cycle
(CT). 4 z_iygg;slfl 0 epg'f é?g&ﬁé’fli‘%g‘ TBnPe At SLEVETRF HigY ﬁ;]é’suspended in
sterile water, aliquoted, and frozen at -200C to avoid repe’aG[ed 5 freezing
and thawi ng of the drug. Medium containing ETV was prepared daily as needed
using fresh makiguiohsn Gfro3dén LyD BXDEG meet@q;l Bl ghe ETY, LI gaf ment was
initiated after viraliegsnfection, HepGZUQe I's were exposgg to t he indicated
concentration of ETV immediately after infection with HBV baculovirus. In
experinments utilizing pretreatment wth ETV, cells were fed nmedi um

contai ning ETV 16 hours prior to HBV bacul ovirus 10 infection, BBV

bacul ovirus infection was al so carried out in mediumcontaining ETV, and
cells were refed fiwh nedium containing ETV i medi ately after conpletion of
t he |nf ection and vvashl ng pr ocedur es. EXANPLE 16 15 Anti VI raI
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30 ETV (formerly BMsS-200475 or SQ 34676) is a potent inhibitor of HBV
replication. FTV is an cycl opentyl deoxyguanosi ne anal og that has bi o-oral
avail abl e properties with activity 4 August 2006 -55 agai nst

hepadnavi ruses and her pesviruses. The structure of ETV is shown in Figure 3
and its synthesis is described by Bisacchi et aL (Bioorg. NEQAU§HS%b kit
7. 127-132, 1997). Preclinical studies indicate that entecavir Fs a nhrghly
potent inhibitor of HBV in enzyme- and cgll-based assays (hinairno et al.,
1997, supra; Siefer et al., 1998, supra; Yamanaka et 5 alL, 1999, supra.
ETV was fornmerly described as BM5S-200475 and SQ 34676. Those skilled in the
art will appreciate that the invention described herein is susceptible to
vari ation i £ i h than thaose specifically described. It is
to be und%lregtﬂg%ggaqﬂtF@f%%gﬂ%ngie}ﬁt%‘&gnldgnghcf%%' al | such variations and

nodi fications. The invention also 10 includes all of the steps, features,
conposi tions and conpounds referred to or indicated in this specification,
i ndi vi duaddig>orzicol | ectively, and any and all conbinations of any two or
nore of sadild>stid@ss or features. 4 August 2006 -56 > > VA IIL I Ci4 cl
40. a, m%@Er NRAMI| 0 + + + + + + + 13 >rn + + + 40) OOU cq Mcq ~o
In 'a v mMi*8>CPolcFransCPEGRE) C m8 0 9 i qgdrzvi,4 "M10, W~o0 cq .-Uw
-vw a ~4 O§OMI§ﬁ Ammmne~r- r- wmw ON 4 August 2006 -57 1z p 0 9z 0.
|z pow 4°2 Adgust 2006 -58 BIBLIOGRAPHY Allen et al., Hepatol ogy
27(6): 1670- . 8. e et al., JHepatol, 26: 1148-53, 1997;
Bar t hol O%gs%%tée:éﬂn%% t"cr"] gr‘x‘\lfi rflb‘:’l gﬁ'ﬁ‘/ FO (BB 5P 387 39D Magka PIg sacchi et al,
(Bioorg. Med. Chem Lit. 7: 127-132, 19 %; Boyd et aJ.,l%vniviral Chem
Chenot her. 32: 358-363, 1987; Colonno et al., JLD .184: 123 6-45 200 1;
Das et alfyy disViilelrro/bdul @i sk6/Ar A1Q, MeA08-d imiDE)AN@N, Qfa18ky, Antim crob
Agent s Chenot her 4%06): 1705-1013, 2801; Dienstag etgal ., New England JMed
333: 1657-1661, 1995; Gaillard et al., Antimcrob Agents Chenother. 46(4):
1005-1013, 2002; Genovesi et al., Antimcrobial Agent Chem 42: 3209-3217,
1998; HERHriTkSLDAueTeraPrg Tam YRICALA Avgt hot Se043er53%a 4@r1@Q5; | rnminp et
aL, Antim crobiof Agent Chem 44:49441-1448, 1997;45% Kruger et al.

Hepat ol ogy 22: 219A, 1994; Main et al., J. Viral Hepatitis 3: 211-215,

1996; e ; ral.. . 74:,.341-1348, ,1993; Ren and Nassal, J.
Virol . glg%%)q:geﬁ%rglﬂ ﬁl‘%mG%% ng %ervg?? e snaém,l B AR SYOLTYE Agent s
Chenot her 39: 1430-1435, 1995; Siefer etal., Kntinicrobial Agent Chem 28:
3200- 3208, 1998; Stuyver et al., Hepatology 33: 751-757, 2001; Summers and
Mason, C8¢t A29: Ast)Bed Diyxr1940 seVeared Hogigeu Al ity ralh ahemhehanot her 4.
67-84, 1993; )(iong et a¥o, Hepatology. 28(6): 1669-73, 1&&3? Yamanaka et
al., Antimcrobial Agent Chem 43: 190-193, 1999. 4 August 2006 -59 CLAIMS
1. An isglated HBV variant wherein said variant conprises a nucl eoside

mut at i on""9 AY8 YEhB R deydf g Sar BN Ber JAerBeelewe vt PhegAra Ias | east one
amno acid addition,8 ubstitution andP8r deletion to s&Fd DNA pol ynerase
and wherein said variant exhibits decreased sensitivity to ETV and/or LW

and. opti enalphky 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
145 150 155 160

Ile His Leu Asn Pro ARsn Lys Thr Lys Arg Trp Gly Tyr Ser Leu Asn
165 170 175



ot her nucl eosi de anal ogs wherein the nutation in the DNA polynerase is

sel ected from spacerL971, spacerKl 15R, spacerl-1116L, spacerL128F, spacerS
137G spacerR | 39G spacerF | 42S, rtY54H, rtL91 1, rtA97V, rtYl 24H, -
rt HLI26R, r1S135Y, rtl169T, rt M250V, rtV1i73L, rtLI80M rtMO04V, rtA21S,

rt A38E, rtF122L, rtT128N, rtq 30P, rtT184G rtS2021, rtH248N, 4A ? @ a
conbi nation thereof or an equivalent mutation with the provi so t ere
the HBV variant is resistant to LMV alzgne, then the nutation i s not
rtviz3L, rtLlI 80Mor rtM04V. 2. The isolated HBV variant of Caim!]
wherein the mutation in the DNA polynerase is selected fromrtl169T,
rtvi7z3L, rtL180M rtT184G rtS2021, rtMO04V and rt M50V or- a conbi nation
thereof pr. 0 efy ¥@l e 4 aki,0R,s 3y An isolated HBV variant wherein said
variant conprises ag#ucl eosi de mitagepn in a gene encoding a surface
mutation resulting in at |least one amno acid addition, substitution
and/or deletion to said surface antigen and wherein sai d variant exhibits
decreaseeki®ensizivity to ETV and/or LMW and optionally other nucleoside
anal ogs w#lérei ¥4 he nmutation in the surface antigen is selected from PreSl
NI 14D, f¥es| BT 15S, PreS2 F22L, PreS2 V39A, PreS2 P52L, sL89V, sT118A,
s161L, sE62D,PE1To9N °§1TF8T PreSl E86Q PreSl N91K, PreS2 P41H, sQBOK,
sPI 20T, J‘t\]omv sV194F or a conbination thereof or an equival ent nutation.
4. The i§01%t et HBV variant of Claim 3 wherein the nutation in the surface
anti gen e f a 5 conbi nati on
t her eof %érAﬁgt?%t"‘zg%‘Ia sg&n %%o%gén#gqﬁﬁvéﬁéﬁglm%%a?ﬁ %nAl% Ml%'ﬁegl sol at ed HBV
variant of Claiml or 2 or 3 or 4 wherein said variant exhl bits decreased
sensitivity to ETV. 6. The isolated HBV variant of Claiml or 2 or 3 or 4
wher ei n iz dle arocamndu Hexhprda B3a daaress edo IABSLAY Leh Waitochptshr ETV and LMW.
7. The isolated HB0 variant of any #he of Clains | tx® 6 wherein said
variant exhibits reduced interactivity to an inmunol ogi cal reagent
specific_to HBsAg . Ile isolated HBV variant of Claiml or 2 wherein
sai d varT&nfl¥ lheflh%"rr AEBpi YRk A e bFe Femplatg hon SeFndry ddtated HBV

vari ant of any *6ne of Caims | t*8 8 wherein said*ariant exhibits reduced
|nteract|V|ty to an i munol ogl cal reagent specific to HBsAg. 10. An

i sol at edpdBYey 31k adn GOIRYIYSIRY Me NWARLO R liNui R HUSE e{a de, sequence
encodi ng HBsf\g resulting in gg amno acid addggion, substitution and/or
deletion in said HBsAg and wherein said variant exh| bits decreased
sensitivity to ETV and/or LMW and optionally other nucl eosi de anal ogs,
wher ei n &g dsmieat Tyonvad Seel bed dduflantr @8x| G Thd Phe FPrwe8kg Tl 15S, PreS2
F22L, Pr&S2 V39A, PreS2 P32L, sL89V, sTlI T8A s161L, sE164B» s1195M
s1208T PreSI E86Q PreSl NI91K, PreS2 P41H sQBOK, sP120T, sL176V, sV194F
or a conbinati on t her eof or n equi val ent nmutation. 11. The_.isol ated HBV
vari ant Of tFhif Fr?ll“iidhg};’élsr‘?rt r‘?gf’a‘ﬂe nle LeBcFCPRY AFEol® SEF 61 L, SEl 64D
and sl 95M or a conbi nati on thereof org%m equi val ent mitation. 12. .The

i sol ated HBV variant of Claim110 or 11 wherein said variant exhibits

decr easagoSRaSichl W1 ot P 1EEVaed 3ro iR LeOMREERHBY, \WREi At sof C aim 10 or |
| wherein said varignt exhibits -61io05 4 August 2006 11decreased sensitivity
to both ETV and LW. 14. The isolated HBV variant of Claim210 or | |
wherein an anti body specific for a wld-type HBsAg exhibits a reduced
capaci t YWleollreGys H4rz¥akdlad MRV AyardlanPhe®dowiier 6vn Lesallh FBY variant is
sel ected by expéBure of a subjeéd®®to ETV and LMWVi?h conbi nation or
sequential therapy. 15. A nethod for det erm' ning the potential for an HBV

to exhibjt reduc nsi_ {1 vj to or LMV or optlonally ot her

nucl e03|é ] 'E RI’ S}SPS i vﬁétﬁmﬁoﬁﬁ 32 ﬁ‘as Igﬂ FERONE 87 cor r espondi ng
nMRNA from sai d HBV and screeni'ng for a nut atl on in the nucl eotide sequence
encodi ng HBV DNA pol ynerase resulting in at |east one am no acid

subst it WiOfer deh eiHeORnANGAOTa AL tAQNphd) 1RAYLANBe P LeIDES, @ie dOMai ns F and
A throughsE or a region prsoxi mal thereto akssaid DNA pol yneg@se and
associated wth resistance or decreased sensitivity to ETV and/or LMW
wherein the presence of such a nutation is an indication of the |ikelihood
of resi $it@anks: Pen sRyicd AET \LyanToLys Mtowhar gilpm TywrheemileatdanPhs sel ected from
spacer L971, spacerKl 1868 spacerH 16L, &Ppacer L128F, spat®r S137G

spacer R139G spacer F142S, rtY54H, rtL91l, rtA97V, rtY124H, rtH126R,

rtS]35Y, rt1169T, rtMe50V, rtV173L, rtL180M rtM04V, rtA21S, rtA38E,
rtF122L, rtT128N, rtQL30P, rtT184G rtS2021, rtH248N, rtY252L or a

conbi nati on thereof or an equivalent nutation with the proviso that where
the HBV variant is resistant to LMW alone, then the nmutation is not rtV I
73L, rtL I 80M or rtM204V 16. The rrethod of C|a|m15 LMWV wherein the
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PreS2 P41H, s@OK, sP120T, sL176V, sV194F or a conbi nation thereof oran
equi valent nutation. 18. The nethod of Claim 17 wherein said nutation is
selected from sF161L, sE164D and s1195M or a conbi nation thereof or an
equi val ent nmutation. 19. A nethod for detecting an agent which exhibits
inhibitory activity to an HBV, exhibiting resistance or decrgg\%@gst 2006
sensitivity to ETV and/or LMW wherein the HBV variant conprises~a mutation
in a DNA pol ymerase sel ected from spacesl 971, spacerKl 15R, spacerHl 16L,
spacer L128F, spacerS137G, spacer R139G spacer F142S, rtY54H, rtL911,
rt A97V, rtY124H, rtH126R, rtS135Y, rt1169T, rLM50V, rtV1i73L, rtL180M
rt 04V, rtA21S, rtA38E, rtF122L, rtT128N, rtQL30P, rtTI84G rtS2021
rt H248N, 2 { hat i hereof or an equivalent nutation with
the pr ovfdé%g hgpgﬁgr%%gﬁieyﬁg%/oﬁra%i ant is resistant to LMW al one, then the
mutation is not rtvV 1l 73L, rtL | 80Mor rtMO04V, said nethod conprising:
generating a genetic construct conprising a replication conpetent-effective
anount ok2td»e genone fromsaid HBV contained in a plasm d vector and then
transfeck?tlg %84 d cells with said construct; contacting said cells,
bef ore, d&¥3>ngPRMd/or after transfection, with the agent to be tested;
cul turi ng?¥ai dPele™and &f BR%ime and under conditions sufficient for the HBV
to repl gzaote, express genetic sequences and/ or assenbl e and/or rel ease
virus or ydlr:u_srall ickg articles if resistant to said agent; and 4 August

BT

ny

2006 - 63;51bj N :ﬁg cells, cell lysates or culture supernatant fl uid
g

|
<

to viral zo0r virals nglity- detection neans to determ ne whether or not
the virus has replitated, expressed genetic material and/or assenbl ed

and/ or been released in the presence of said agent, 20. A nethod for
detecti ngtemn agent which exhibits inhibitory activity to an HBY,

exhi biting resistance or decreased sensitivity . to ETV and/or LW wherein

t he HBV SsrafpartsncbepSesebrralawtsati bav Rep &aDNPepally mdrmaske Serect ed from
spacer L9%1, spacerKl £5R, spacerH 16L, 18pacer L128F, spa&®r S137G

spacer R139G spacer F142S, rtY54H, rtL91l, rtA97V, rtY124H, rtH126R,
rtS135Y, . rt #%G%To t%%g()\/ rtVl;%L, rtL1 80M rtM204V, rtA21S, rtA38E,

rt F122L, "t T126R; gj BP 7% 1848 15" PERGSE, Lt LRRAIN, O ¥252L or a

conbi nati on thereof or an equival ent” mutation with t¥e provi so that where
the HBV variant is resistant to LMW alone, then the nutation is not rtV |
73L,  rtder aBPMearsd:t WM 821 A10BLR0Hec GRPT &S ROn serORALHALI N @ genetic
construct conprissing a replicatiagn conpetent-effggtive anount of the
genone fromsaid HBV contained in or fused to an anobunt of a bacul ovirus
genone effective to infect cells and then infecting said cells with said
const r uctbe RyhiiaetFimgAsaiycBin Yet Kdhoken LeéuriimgAsmdivor Cyf Ser i nf ecti on,
with the ageht to be tested®®culturing said &€ells for a time and under
conditions sufficient for the HBV to replicate, express genetic sequences
and/ or e [o ease vyir-us or virus-|jke articles if resistant
to said e%tgl; %gﬁﬁrug?gng?\%% %gucbéalul geu géf I&Inyglélf é’ggo?lyc. Fure
supernatant fluid to viral- or viral- conponent-detection ans to

determ ne whether or not the virus has replicated, expressed genetic

mat er i allyandéwni agsenbledeandiOprbane ta easaflyl ond hegpiyrsence of said
agent. 4 August 2006 8s64 21. A nethodsd or detecting amngsagent which
exhibits inhibitory activity to an HBV, exhibiting resistance or decreased
sensitivity to ETV and/or LW wherein the HBV variant conprises a nutation
in a DNARTROISmErasEasBledesdSer 8ny Fhacks 874 Alas@he @hKIEERSespacer H 16L,
spacer L128F, spacet’8137G, spacer R1398, spacer F142S, 11Pt Y54H, rtL911,

rt A7V, rtY124H, rtH126R, rtS135Y, rt1169T, rt M50V, rtV1i73L, rtL180M

rt M04V,, Lt A21 rd A3 F122 rt T1I28N, rt.Q 30P, rt Tl 84 rtS2021,

rt H248N,Alrgt %53{: ogre'%agglovr?n%tgi }érgﬁ tA%%rl%ho PEe GRI R EC%‘r‘ht ation with
the proviso that where the HBV variant is resistant to LW al one, then the
mutation is not rtvi73L, rtL I 80Mor rtM04V, said nethod conprising:
gener at iseg Pyrg@aRiAsp EANFRI UL COMNY SAIRYLAs IR vLaklPruiGopmet ent -ef fecti ve
anount of tis® genome from saizd HBV contai ned 1286 or fused to an anmount of a
bacul ovirus genone effective to infect cells and then infecting said cells
wi.th said construct; contacting said cells, before, during and/or after

i nfecti §AY A%t het Fheafenfle 0/aBeThy dseakhe bek thepi $ry ek dBloells for a tine
and undéf5conditions sufffRient for the HB¥ -to replicatelé®xpress genetic
sequences and/ or assenble 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- cornponent-detection neans to
determ ne whether or not the virus has replicated, expressed genetic

I e 1 T I Y T Y 1 T I [ T o e




a subject, said product conprising: (1) code that receives as input |vs:
(a) an altered DNA polynerase fromw | d-type HBV selected from spacerL971,
spacerK | 15R, spacerH | 16L, spacerL128F, spacerS137G spacer R139G
spacer F142S, rtY54H, rtL911, rLA97V, rtY124H, rtH126R, rtS135Y, rt1169T,
rt M50V, rtVvi73L, rtL180M rtMO04V, rtA21S, rtA38E, rtF122L,4 rtTl,[thm8

rt OL30P, rtT184G rtS2021, rtH248N, rtY252L or a conbi nati on?tHEEYEr an
equi val ent mutation and rt1169T, rtV17Zgl, rtL180M rtTlI 84G rtS2021 and
rt MO4V or a conbination thereof or an equival ent nutation; and (b) an
altered surface antigen fromw |l d-type HBV selected from PreS | N 14D,
PreS |1 TI | 5S, PreS2 F22L, PreS2 V39A, PreS2 P52L, sL89V, sTl 18A, s 161
L, sEl 64D, sl 95M s1208T PreS | E86Q PreSl NI1K, PreS2 P41H, s@@OK,
sP120T, sLI 76V, sV194F or a conbination thereof or an equival ent nutation

and sF | 64 s119 r,.a ' j ther equi val ent
mut at i oﬁﬂ-_égﬁ %ngErgoﬁl%s;lZ%G?N% %Yscggﬁr%gg%yaggg éslgi gél{ \?gﬁlt%@pr ovide a sum
corresponding to a Pv for said viral variants or biological sanples; and
(3) a conputer readable mediumthat stores the codes. 28. A conputer for
assessi nged bey livieelry usefaldynegs mfr a viral variant or biological sanple
conprising sane inig subject, wherein said conputer conprises: (1) a

machi ne-r eadabl e data storage medi um conprising a data storage naterial
encoded wi th nachi ne-readabl e data, wherein said machi ne- readabl e data
conpri se<d\s f¥r at least two features associated with said viral variant
or biol otfdal ¥inple; wherein said features are selected from (a) an
altered :pogﬁ rase rqﬁ{g wi | d-type HBV sel ected from spacerlL971,
spacerKIi A spacerﬁﬁ 6L, spacerL128F, spacerS137G spacerR139G

spacer F142%, rtY54H, rtL91ll, TrtA97V, rtY124H, rtH126R, rtS135Y, rt1169T,
rt M50V, <241t VIfi3k, £&dthsi80M rt M204V, rt A21S, rt A38E, rtF122L, rtT128N,

rt QL30P, «742T184@e) 1+ G2@21, rtH248N, rtY252L or a conbination thereof or an
equi val esd23mutiat-i afy andné taki89T, rtV173L, rtLI 80M rtT184G rt S2021 and

rt M04V or a conbination thereof or an equivalent nutation; and (b) an
altered surface antigen fromw ld-type HBV selected from PreS | N 14D,
PreS | T¥40P3S 24preS2 F22L, PreS2 V39A, PreS2 P52L, sL89V, sTI18A, sl 6lL,
sSE164D, isll95M 1515208T Pr eSl E86?, fre | NO1K, PreSV2 1P41H, s@O0K, sP120T,
sL176V, ;SVIBAFSr 5% ot Tabonend ae@gaoquraﬁr%ﬁﬁfvaq efif” mitation and
sF161L, SE164D and s1I95M or a conbination thereof or an  equival ent

mut ati on; 4 August 2006 -67 (2) a working nmenory for storing instructions
for processcig gl fedraehi 18- steadabhss dak aja1( 3lu deGemis Akn MHECESSIi NG uNi t
coupled to said wogki ng nenory and $®» said machi ne-seeadabl e data storage
medi um for processing said machine readable data to provide a sumof said
Ivs corresponding to a Pv for said conpound(s); and (4) an output hardware
coupl ed ¥xe 8up dhspefrn Alapiusc8esitly @Y Cluf@y PredeliargPsaidsPv. 29. A
conposition corfrising an anti-HBV agent which h#§ selective activity

agai nst an HBV exhi biting reduced sensitivity to ETV and/or LM said
anti-HBV_ agent _identifi using, an. HBY vari apt_as fined.in any one of

3 o e 10 100 eSS s Hed R ATl osngﬁr.s.%gﬁéné‘%r““me
pharmaceutically acceptable carriers and/or diluents. 30. The conposition
of Claim29 wherein the agent is a reconbinant protein from said HBV

vari ant . se¥l gid R eCoaPashinAN Lol dThahdp F0p VIeT 81 cyBeatzecnirhiigant protein is
HBsAg ores PreS | or PreS2ze 32. The conposits on of C aim 29 asherein the
agent is capable of inhibiting an HBY variant polynerase. 33. The
conposition of Claim32 wherein the agent is identified by natural product
screeni ngofle dirohtd Ideradéss fire B TEhEreofbd e Bl &hr @lEi m 29 wherein
the agent is a defecti®%e HBV variant. £°August 2006 -68°35. The
conposition of Claim?29 wherein the agent is an antibody directed to an HBV
conpound., _36. e €0 ifion of Claim29 wherei a t,.1.S a ribozyne,
ant i sensGelYng?]éc&Feﬁeunpigzeghslfeﬂﬁ%IAesgufmn}%?aﬁsinvg% orhéﬁﬁBgf%étﬁ . 4 August
2006 SEQUENCE LI SJI' NG <110> Mel bourne Health (all states except US) Austin
and Repatriation Medical Centre (all states except US) Southern Health
(all st at&s vexcapt asfSpnBagd-nel HresEer ARgeadlvnRsd WS s0dgy Val lsegar ni ni,
Stephen (US onlyp Ayres, Anna (1d8 only) 125



Angus, Peter (US only)

and uses t her eof

2003-02-07 <150> AU PS0370 <151> 2002-02-07

Si evert,

WIlliam (US only)
<130> 2609536/ EJH <140> Not yet available <141>

2002-03-21 <160> 36 <170> Patentln version 3.1
- PRT <213> synthetic <220>

of Ror 1 <220> <221> M SC FEATURE
c~222> (9)

<220> <221> M SC FEATURE
<220> <221> M SC FEATURE

-2 <220> <221> M SC FEATURE

<220> <221> M SC FEATURE

RE <2

§§)Ph %% V(ai
<223> X =
(40)..(40) <223> X=Aor Tor

<221> M T
FEATURE §§§2€§

<222> (26)

(43)..(43pr sa283n Kew EeOmry LeulB0> 1582
G <220> <323> M SC FEATU

<223> X 32a¥ or

N or V 4 August 2006

T or S or Hor

Y <220> <221> M SC FEATURE

<222> (10).

<221> M SC FEATURE
<222> (3).
9) <223> X

3

<2225 (13).

<222> (15).

or

18%eg

. (15)

<120> Viral Variants

<150> AU PS1269 <151>

<210> 1 <211> 76 <212>

- (3)

<223> X
.(13) 4223> X = E or Kor Q
<223> X = Hor Ror N <220>

3> X =1 or
ger éﬁo’ﬁh%‘ﬁbﬁw &Y FEATURE
R <220> <221%M SC FEATURE <222>
S <220> <221> M SC FEATURE <222>

W BGeEENTURE, 222 (45). . (45)

<220> <221> M SC- FEATURE

<222> (2)..(2)

<223> X =
T or Dor Aor Nor Y
E or D 4 August 2006

T

agpogt -

<220> <221> M SC

E155222> <223> X =3¢y 0r | or T or

<222> (56)..(56) <223> X =

<222> (57).

(57) <223> X = R

or Hor Rigrlle Pxpigs liazszf;so NHSCXFEMFURE 0 stzzmu(I@@) val 69 Ser

Ser Gly

Phe Asn

Arg Asn
210

Lys Leu
225

Pro Met

Ala Tle

S5er Tyr

Glu Ser

280

His Leu
305

vVal Gly

<210> 2

Leu

His

155

Leu

His

Gly

Cys

Val

275

Leu

Asn

Tyr

5

<211> 161
<212> PRT

Ser
180

Gln

Leun

Leu

Ser

260

Asp

Phe

Pro

Val

Arg

Arg

Val

Tyr

Gly

245

vVal

Asp

Thr

Asn

Ile
325

Tyr
Gly
Ser
Ser
230
Leu
Val
Val
Ala
Lys
310

Gly

val

Thr

Leu

215

His

Ser

Arg

val

Val

295

Thr

Ala Arg
185

Met Gln
200

Leu Leu

Pro Ile

Pro Phe

Arg Ala

265

Leu Gly
280

Thr Asn

Lys Arg

170

Leu

Asn

Leu

Ile

Leu

250

Phe

Ala

Phe

Trp

Ser Ser

Leu His

Tyr Gln
220

Leu Gly
235

Met Ala

Pro His

Lys Ser

Leu Leu
00

Gly Tyr
315

Asn
Asp
2058
Thr
Phe
Gln
Cys
Val
285

Ser

Ser

Ser
1580

Tyr

Phe

Arg

Phe

Len

270

Gln

Leu

Leu

173

Arg Ile

Cys Ser

Gly Arg

Lys Thr

240

Thr Ser

255

Ala Phe

His Leu

Gly Ile

Asn Phe
320



<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 Ay Pro Cys Xaa
Xaa His Ay Xaa Hs Xaa lle 15 10is Arg Xaa Pro Arg Thr- Pro Xaa Arg Val
Xaa Ay dy Val Phe Lau Val 20 25 30 Asp Lys Asn Pro His Asn Thr Xaa Qu
Ser Xaa Lau Xaa Val Asp Phe 35 40 45 Ser G n Phe Ser Arg Ay %ﬁ@ §$@O§aa
Val Ser Trp Pro Lys Phe Ala so 55 60 Val Pro Asn Lau Xaa Se? i

Lau Lau Ser 6S 70 75 <210> 2 <211> 181,54 <212> PRT <213> synthetic <220>
<221> variant <222> (1) (1) 4 August 2% -4 <223> S = amino acid 75
<220> <221> M SC FEATURE <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 13 a %23> or V <220> <221> M SC FEATURE <222>
(35)..(35¥ "% gy TEane gf ”B <220> <221> M SC FEATURE <222> (44)..(44)
<223> X 7,4, or N <220> <221> M SC FEATURE <222> (46)..(46) <223> X =R
or N <22gh. <22ise WLSGEEATURE <222> (47)..(47) <223> X = Nor | <220>
<221> M S FBEATLRE . 233> (48)..(48) <223> X = any amino acid <220> <221>
M SC FEALRRE x222ay(&Qho.4HQ@) <223> X = Nor Y or 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 = Gor R <220> <221> M SC FEATURE
<222> (54§2h(56) <223> X is any amrlo acid <220> <221> M SC FEATURE

<222> (57§31 5"7?23)29?3?53 Dor N <220> <221> M SC FEATURE

<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> (60)..(60) <223> X = D or N <220> <221> M SC FEATURE <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 Q 4 August
2006 -6 <220> <221> M SC FEATURE <222> (77)..~77) <223> X,5 Yugtrﬁjfzjﬁ
<220> <221> M SC FEATURE <222> (79)..(79) <223> X Ror W <5%§ < >

M SC FEATURE <222> (84)..(84) <223> Xaz Y or L <220> <221> M SC FEATURE
<222> (85)..(85) <223> X = S or A <2205 <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 =V or
G <220> <221> M SC FEATURE <222> (3.147..(114) <223> X = Cor L <220>
<221> M SC _FEATURE <222> (1157..(115) ~223> X A or S 4 August 2006 <220>
<221> M SE"FEATURE <222> <223> X = V or M <220> <221> M SC- FEATURE <222>
(117)..(117) <223> X =V or T <220> <221> M SC FEATURE <222>
(1187..(118) <223> X = Ror C <220> <221> M SC FEATURE <222>

(122T.. (123p> <223> X = F or P <220> <220 M SC FEATURE <222> (1257..(125)
<223> X l<2ar>V 165220> <221> M SC FEATURE <222> (1267..(126) <223> X = A

or V <22X332> PRT
<213> HBsAg Trans of TR2

<220

<221> misc_feature

<222 (113).. (113}

<223> X = any aminc acid

<400> 26

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
&5 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



<221> M SC FEATURE <222> (1287..(128) <223> X = S or A <220> <221>
variant <222> (130)..(130) <223> M= amino acid 204 <220> <221>

M SC- FEATURE <222> (133)..(133) <223> X =V or 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 =S or T <220> éﬁééif%ﬁéc
FEATURE <222> (140T..(140) <223> X - Vor G <220> <221> Nlé

<222> (14:LT..(141) <223> X Qor E <220> <221> M SC FEATURE <222>
(1437..(3,43) <223> X =L or S or R <220> <221> M SC FEATURE <222>
(145T..(145) <223> X = S or F <220> <221> M SC FEATURE <222>
(147T..(3.47) <223> X = F or Y <220> <221> M SC FEATURE <222>
(148Y..(148) <223> X = T,9f A <220> <221> M SC FEATURE <222>
(1497..(149) <223> X = A'or S <220> <2213 SC- FEATURE 4 Hﬁbust 2006 -9
<222> (150) (15 0) <223> X =V or 1 <220> <221> M SC FEATURE <222> <223>
X = T or ma r3220> <221> M SC FEATURE <222> (1527..(3.52) <223> X Nor S
<220> <221> M SC FEATURE <222> (1537..(153) <223> X = F or V <220> <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> (16%%P> (364) <223> X = Nor Q <220> <221> M SC FEATURE <222>

(1797. .<311179) 162¢223> X = V or |
<212>  PRT
<213> HBsAg Trans of TR3

<220>

<221> misc_feature

<222> {129%})..({129)

<223> X = any amino acid

<400> 27
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
€5 70 75 BO

Gly Asn Cys Thr Cys Ile Pro Ile Pro Ser Ser Trp Ala Phe Gly Lys
85 20 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



<400> 2 Ser Xaa Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr Hs 1
510 is Xaa Pro Leu His Pro Ala Ala Met Pro H's Leu Leu Xaa Gy Ser Ser 20
25 30 4 August 2006 -10 Ay Leu Xaa Arg Tyr Val Ala Arg Leu Ser Ser Xaa
Ser Xaa Xaa Xaa 35 40 4S Asn Xaa G n Xaa Xaa Xaa Xaa Xaa Xaa Leu Hi s Xaa
Xaa Cys Ser Arg so 55 60 Xaa Leu Tyr Val Ser Leu Xaa Leu Leu4§gru 0 hr
Xaa Gy Xaa Lys 65 70 75 80 Leu H's Leu Xaa Xaa His Pro Ile o

Phe Arg Lys Xaa Pro 85 90 95 Mt Gy X3a_ Gy Leu Ser Pro Phe Leu Leu Al a
G n Phe Thr Ser Ala 100 105 110 Il e Xaa Xaa Xaa Xaa Xaa Arg Al a Phe Xaa
H s Cys Xaa Xaa Phe Xaa 115 120 125 Tyr Met Asp Asp Xaa Val Leu Ay A a
Xaa Xaa Xaa Xaa. His Xaa Qu 130 135 140 Xaa Leu Xaa Xaa Xaa Xaa Xaa Xaa
Xaa Leu Leu Xaa Xaa Cly Ile H's 145 150 155 160 Leu Asn Pro Xaa Lys Thr

6 G le G
150 "1 454 Y Led B B I08 2B 1 By s uaﬁ%‘@y‘f%a&' <235

primer (OSI) <400> 3 gcctcatttt gtgggtcacc ata 23 <210> 4*511> 18 4
August 2006 <212> DNA <213> artificial sequence <220> <223> prinmer (TTA3)
<400> 4 aggattiegcag tccccaaa 18 <210> 5 <211> 21 <212> DNA <213>
artificial sequence <220> <223> prinmer (LTM <400> 5 ttggggtgga
gccctcagge t 21 <210> 6 <211> IS <212> DNA <213> artificial sequence
<220> <223> pri mer (TTAA) <400> 6 gaaaattggt aacagc9g 18 <210> 7 <211> 20
<212> DNA2L®1338artificial sequence <220> <223> primer (0S2) <400> 7
tctctgacd % caat 20 <210> 8 <211> 18 <212> DNA <213> artifici al

sequence _ ri <400> 8 4 August 2006 tgcacgattc ctgctcaa 18
<210> 9 <3 Eﬂéé’%f?E B%XE%513> artificial sequence <220>
28

<400>
Fro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe Ile
1 S 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
35 490 45

Ser Thr Thr Ser Ala Gly Pro Cys Arg Thr Cys Thr Thr Thr aAla Gln
50 55 &0

Gly Thr Ser Met Tyr Pro Sexr Cys Cys Cys Thr Lys Pro Ser Asp Gly
65 70 . 75 80

Asn Cys Thr Cys Ile Pro Ile Pro Ser Sexr Trp Ala Phe Gly Lys Phe
85 a0 95

Leu Trp Glu 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 Gly 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
145 150 155 160



<223> primer <400> 9 tttctcaaag gtggagacag 20 <210> 10 <211> 18 <212>
DNA <213> artificial sequence <220> <223> forward priner PCl1 <400> 10
gggaggagat taggttaa is <210> 11 <211> 20 <212> DNA <213> artificial
sequence <220> <223> reverse primer PC2 <400> 11 ggcaaaaacg agagtaactc 20
<210> 12 <211> 42 <212> DNA <213> artificial sequence <220>4i%§§> 2006
HBV-speci fic nol ecul e beacon prinmer <220> <221> msc feature "< §>
(42)..(42) <223> N = L <400> 12 cgcgtcgg.ac tgttcaagcc tccaagctgt
gacgcgdabc yn 42 4 August 2006 -13 <210> 13 <211> 644 <212> DNA <212>
TR2 <220> <221> msc feature <222> (61.97..(620) <223> N - any
nucl eoti de <220> <221> msc feature <222> (6247..(624) <223> N = any
nucl eoti de <220> <221> m sc feature <222> (6317..(631) <223> N = any
nucl eoti geg= <400> 13 ccctcccgtt ctccaacttg tcctggttat cgctggatgt gtctgecggceg
ttttatcata 60 ttcctcttca tcctgectgect atgcctcatc ttcttgttgg ttcecttctgga
ctatcaaggt 120 atgttgcccg tctgtcctct aattccagga tcttcaacca ccagcgcggg
accatgcaga 180 acctgcacga ctactqctca aggaacctct atgtatccct cctgttgcetg
t accaaace?1®4022 t cggacggaa attgcacctg tattcccatc ccatcatctt gggctttcgg
aaaat t cct®al130016% gggagt ggg cctcagcccg tttctcatgg ctcagtttac tagygccatt
t gtt cagt §H2360FRT t cgt aggge tttcccccac tgtttggett ttagttatrt ggatgatgtg
gt att ggg 34’20}ms@€ag’@?”@t§f Reagcacctt gagtcccttt ttaccgctgt taccaatttt
cttttgtcty, 480 tgggtataca tttaaaccct aacaaaacta aaagatgggg ttattcctta
aatttcatggz§40misgcgg§tglg:gat tggatgttat gggtcattgc cacaagatca catcatacag
aaaat caagsh-,000(53at gédyt t ag gaaacttcnn gt gngcggga ntggaacaga tcca 644 <210>
14 . 1211 2593 x <232y dlAe 443> TR3 <400> 14 4 August 2006 -14 ctgtcctcca
acttgtcctg gttatcgctg gatgtgtctg cggecgtttta tcatattcct 60 cttcatcctg
ctgctatgcc tcatcttctt gttggttctt ctggactatc aaggtatgtt 120 gcccgtctgt
cct ct aat t490cag@fat ctt ¢ aaccaccagc gcgggaccat gcagaacctg 180 cacgact act
gct caaggaa cctctatgta tccctcectgt tgctgtacca aaccttcgga 240 cggaaattgc
acct gt at ¥x° eat’Pecart Paectkvgfuc Arot Bgglahdlyst ket Arggire 889 Ilgt gggect ca
gccegttttt catggectcag®ttactaqyg ccattffttc agtggttcgt 380 agggctttcc
cccactgttt ggctttcagt tatgtggatg atgtggtatt gggggccaag 420 tctgtacagce
acctt gag tiftace getattacca attitetttt gictttggat 480 atacatttaa
accct aac%% gg%tl'éega%ea Il'g ég%élt ?%Jt ?" egciﬁsagéé t%lec% eg%ﬁg?%tu g}ﬁg L4t cat t ggat
gttatgggtc attgccacaa gatcacatca tacagaaaat caa 593 <210> 15 <211> 605
<212> DNA <213> TR3

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




<400> 15 ctgtcctcca acttgtcctg gttatcgetg gatgtgtctg cggegtttta tcatattcct

60
gcccgt ct gt
cacgact act
cggaaattgc
gt gggcct ca
agggctttcc
tct gt acagc
atacatttaa
gt cat t ggat
tttag 603,
gtcctccaac ttgtcctggt
tcatcctgct gctatgcctc
ccgtctgtagetctaattcca
cgact act gc tcaaggaacc
gaaattgcac ctgtattccc
gggcctcagc ccgtttctca

cctctaattc
gct caaggaa
acctgtattc
gccegtttct
cccactgttt
accttgagtc
accct aacaa

gttatgggtc

<210> 16 <211> g14

caggatcttc
cctctatgta
ccatcccatc
cat ggct cag
ggctttyagt
cctttttacc
aact aaaaga tggggttatt
attgccacaa gat cacatca
<212> DNA ¢
tatcgctgga tgtgtctgeg
atcttcttgt tggttcttct
ggat cttcaa ccaccagcgc
tctatgtatc cctcctgttg
atcccatcat cttgggettt
tggctcagtt tactagtgcc

aaccaccagc
tccctcct gt
at ctt gggct
tttactagtg
tatgtggatg
gctgttacca

gcgggaccat
tgct gt acca
tt cggaaaat
ccatttgttc
atgtggtatt
attttectttt
ccttaaattt
t acagaaaat

gcagaacctg
aaccttcgga

cttcatcctg ctgctatgcc tcatcttctt gttggttctt ctggactatc aaggtatgtt 120

180
240

agt got Fegeudegos

gggggccaag

gtctttgggt
cat gggct at

caaagaat gt

3> TR4 4 Augus% @006

gcgttttatc
ggact at caa
gggaccat gc
ct gt accaaa
cggaaaattc
atttgttcag

at attect ct
ggtatgttgc
agaacct gca
ccttcggacg

ct at gggagt
tggttcgtag

ctttcagtta tgtggatgat
g% tttttaccgc t qt t accaat
aaaa ctaagaagatg gggttattcc
catt ggat g?l% “at GOHtL AT 228 a aga tcacatcata
t aggaaactt,fctg 614 <210> 17 <211> 607
gt cct ccaqgaiyt Ohesd gahed Al COCLgga tgtgtctgeg
tcatcctgchzagct aigoct ca@hcttcttgt tggttcttct
ccgt ct gt ez21Ct Aat tap@aamgigidt £difacaa ccaccagcgce
cgact act gc tcaaggaacc tctatgtatc cctcctgttg
gaaattgcac ctgtattccc atcccatcat cttgggcttt
gggcct cagélecgBétct ca tggctcagtt tactagtgec
ggctttcccc cactgttt
t gt acagc ‘E (?Pfg}g”dl @%% qltntf'ira YAt
acatttaadc cctaacaaaa ttaaaagatg gggttattcc
cattggatgt tatgggtcat tgccacaaga tcacatcata

ggctttccadl®actftttgg
tgtacagcé&lkﬁt g tccc
acatttaad

taggaaa 887 arg2ddd>sdB 3ldn &Q@&f& RIS ﬁ%oﬁsn sé@ Tl 25 A

N sgany nucl eot i de
<400> 18

<220> <221> nlsc feature <222>
<221> misc feature <222> (27).
gggggccgca gncagat aca aaccttngcc aggaat cctc

(1235 . (12)

<212> DNA <213> TRS
ctttcagtta tgtggatgat gtggtattgg
Beh hreE T PR et SAE

223>
.(27) <223> N - any nucl eoti de

gggccaagt c
ctttgqgt at

t gggct at gt
aagaatgttt

gtggtattgg
tttcttttgt

ttaaatttca
cagaaaat ca

gcgttttatc atattcctct
ggact at caa ggtatgttgc
gggaccat gc agaacct gca
ctgtaccaaa ccttcggacg
cggaaaattc ctat gggakt
atttgttcag tggttcgtag

%ggccaagtc

e t’Fggt at
ttaaatttca tgggct at gt

cagaaaat ca aagaatgttt

cttcctgcat ctaccaatcg

ccagt caglits &dncHycéea Gockape Pyt Argceailc ary t¢ivayagdgt cisn ateatlaaggce

cat gcagt gg aact¥ctacaa ctttccaccalaactctgcaa
gt at ct ccct gctggtggct ccagttcagg aacagt aaac

t t at t t
at cagoat P2 ELhgicett 4 chithy

cct cacaat a ccgcagagtc tagactcgtg gtggacttct
caccgtgtgt cttggccaaa attcgcagtc cccaacctcc

6%%@& qm 8%%@%-C§ q CBFt

gat cééaggg t gaggggcct
cotgttccga ctactgcctc

aacat acatcac
P éﬁégaat
ctCaattttc tagggggaac
aat cact cac caacctcctg

t cct ccaasto tige Cflr08bt 1akCaH! 88AGL BileC LBF FBpCOIL MERLGR hal tegt Ct

420
480
540
600
<400> 16
60
120
180
240
300
360
420
480
540
600

<400> 17

60

120
180
240
300
360
420
480
540
600

<213> TR6

<220>

60

120
I SO
240
300
360
420
480
540
600

catcctgcty statgcctca tctiecttgtt ggttcttctg gactatcaag
cgtctgtcct ctaattccag gatcttcaac caccagcgcg ggaccatgca. gaacctgcac 660
gact act gct caaggaacct ctatgtatcc ctcctgttgc tgtaccaaac cttcggacgg 720
aaat t gcae: PHE atltec B See cBat Eke dett Ggyere tleughrmaiattiee 6k gdgattg 780
ggcctcagec cgtttctcat 8§gctcagttt actagPBcca tttgttcagt 8yttcgtagg 840
gctttcccoc actgtttgge tttcagttat gtggatgatg tggtattggg gqgccaagtct 900

gt acagc tocect ttttac ttaccaatt t tt tc ttt tata 960
catttaaa‘g% %%%g%‘éaaﬁgﬁc Le%a&’é.gg?%hg ?“a??’écrgl % ?j'b%ggt gtc 1020
> 19 <211> 181 4 Rugust 2006 -1

attggatg 1028 <21
Ser Trp Trp Thr Ser Leu Asn Phe Leu @ly Gly Thr Thr val
115 120 125

gt atggt t gcc

Cys Leu

Gly Gln Asn Ser Gln Ser Pro Thr Ser Asn His Ser Pro Thr
130 135 140

Ser Cys



<212> PRT <213> Pol Trans of TR <220> <221> misc feature <222>
(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 Hs 15 10is |Ile Pro Leu Hs Pro Ala
Ala Met Pro Hs Leu Leu Val Ay Ser Ser 20 25 30 dy Leu Ser Arg Tyr Val
Ala Arg Leu Ser.Ser Asn Ser Arg Ile Phe 35 40 45 Asn His Gln AA\@ gsélo'ghr
Met A n Asn Leu His Asp Tyr Cys Ser Arg so 55 60 Asn Leu Tyr H Leu
Leu Leu Leu Tyr G n Thr Phe Gy Arg Lys3p65 70 75 80 Leu H's Leu. Tyr Ser
Hs Prollelle Leu Ay Phe Arg Lys Ile Pro 85 90 95 Mt dy Val Ay Leu
Ser Pro Phe Leu. Met A-la G n Phe Thr Ser Ala 100 105 110 Ile Cys Ser Val
Val Arg Arg Ala Plie Pro H's Cys Leu Ala Phe Ser 115 120 125 Tyr Xaa Asp
Asp Val Val Leu G Ala Lys Ser Val G@n H's Leu Gu 130 135 140 Ser Leu

Phe Thr I lade I 4 SO I SS 160
Leu Asn %ltg o SY’?ﬁr“’nggk‘?é Lf?élp Tgﬁym# Eggé?\é%%ﬁg Req %\ét 165 170 175
4 August 2006 18 Ay Tyr Val Ile Ay 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 See Aleardl a#nPhele bet DeuSxaalyysHies [le rReoLdeteldiwmlPreas Al a Al a Met
Pro Hs Leu Leu Val Ayx20 25 30 Ser Sert Ay Leu Ser ArgsTyr Val Ala Arg
Leu Ser Ser Asn Ser Arg 35 40 45 Ile Phe Asn Hs Gn Arg Ay Thr Met dn
Asn Leu His Asp Tyr Cys. so 55 60 Ser Arg Asn Leu Tyr VaI Ser Leu Leu Leu
Leu Tyr &PH P‘Isl’i’rTffl‘*hé*lGI §ly Hstﬁ@w%rcsé'alﬁyg Py Lesur g ST SIYTHHY Ser His Pro
lle lie Leu Ay Phe®Arg Lys 85 90 95%511e Pro Met dy°%al dy Leu Ser Pro
Phe Leu Met Ala A n Phe Thr 100 105 110 Ser Ala Ile Cys Ser Val Val Arg
Arg Ala R 1 Val.. Asp Asp Val
val Lau égg "‘E Tﬂ e pr?labgﬁg’% gﬁi (ZJH‘ fsé’!’:’s‘mgb eféerr?ﬁnﬁl @inLeu Phe Thr

Al a Val Thr Asn Phe Leu Leu Ser Leu Gly 145 150 155 160 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 KBy YHrysdwymeValyd lPeo @ey Gs Cyrey@ yhiseys BEB0sdB8Rsp<@b0> 21 <211>
185 <212> RRP <213> Pol Trareisof TR3 <400> 220Leu Ser Ser Asn Leu Ser Trp
Leu Ser Leu Asp Val Ser Ala Ala Phe 1 5 10 15 Tyr H s Ile Pro Leu Hs Pro
Ala Ala Met Pro H's Leu Leu Val Ay 20 25 30 Ser Ser Gy Leu Ser Arg Tyr
Val Al a APE PEuTRelYsctlenlpe Sde %&Og Se%&‘%OT‘ZFBAFFeP‘PhSlWBI—F? An Ag Ay
Thr Met &R Asn Leu Hi s A§f)°Tyr Cys so 55 250  Ser Arg Asn 1+ Tyr Val Ser
Leu Leu Leu Leu Tyr A n Thr Phe Ay 65 70 75 so Arg Lys Leu H's Leu Tyr
Ser H s BL@ dkeal @rkobhaChis IS A chy 585280 188 sl ePiBuMehy Gy Val Gy

Leu Ser Pro Phe Leu 45A a @ n Phe Thrasg 355

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



100 10-9 110 Ser Ala Ile Cys Ser Val

Ala 115 120 125 Phe Ser Tyr Val
A@n Hs 130 135 140 Leu du Ser
145 150 155 160
Leu Asn 165 170 175 4 August 2006
<210> 22 <211> 184
<400> 22 Ser Ser Asn Leu Ser Trp Leu SesjLeu Asp Val
Hs Ile Pro Leu Hs Pro Ala Ala Met Pro His Leu Leu Val

Ser

Gy Tyr Ser
Ay Cys Tyr

Leu

510 is

25 30 Ser Gy Leu Ser Arg Tyr Val
40 45 Phe Asn Hs Adn Arg Ay Thr

fSeg byl S aeRte B et B gt
\?ala@!z'c@'écg)it%cg&rﬁ
Val Arg Arg Al

55 60 Arg
75 80

85 90 95 gcBgeytVet Er¥gMalacChy
100 105 110 Ala Il e Cys Ser
115 120 »2btctSera RyHttVedagdSfgdhapcdd g¥gdgtkety Qopadlaath Yfcagebco@l
Leu 130 135 140 du Ser

70

Ay

180 | as

Val

Asp Asp Val
Leu Phe Thr Al a Val
Ile Hs Leu Asn Pro Asn Lys Thr
-20 Phe Met d
<212> PRT <213> Pol

Leu Phe Thr Al a Val

Val

Thr Asn Phe Leu Leu Ser

lgggt é\@aga Aé ta:gg__';

ro H's

Ala Arg Leu Ser Ser Asn Ser Arg lle
Met A n Asn Leu His Asp Tyr

Cys Ser
ERGC Y
Brg VS 1le

%/9@

Arg Arg A-l1la Phe Pro His Cys Leu
Leu Ay Ala Lys Ser Val
Thr Asn Phe Leu Leu
Lys Arg Trp

4l Boors

Ser Ala Ala Phe Tyr

1
Gy Ser 20
35
o)

[9 65

he Thy, Ser
Leu Al a Phe
AaoHi s
Leu

Ay |le atatccpsec HE%caGBacHrrdtaticds Rofrastdan dtystthiteg LorgaArgegErp Gep Tyr

Ser Leu Asn Phe 165 170 175 4 August 2006 -21 Met Gy Tyr Val Ile Ay Cys
Tyr 180 05215(99923 ttéEiitﬁltBﬂthéEE@'-S PRIC‘:QEE%’; gpetcatcih CIERt YRSt <2208 <221>
m sc feat i 2% % { %% = any am no acid <400> 23 Ser
Ser Asn @glac A5© a99taE 9ttgC T %?c%gFaWtﬁcﬁggaPﬁétf??ccafCS 13895 His
lle Pro lLgy Pras a.MRL 0 Ser
Ay Leu SgraégggaTyr @t%d%:ca %(racgcgeu ggggcggya%gﬁa%%rwir c2t§§ %%g Phe
Asn H s GybrfigtdotadidctVet gddcBgdisdt E%é’e Lsa’%%@cégy:'&cgé?tcg‘@éct 0 5%0,80 Arg
Asn Leu Tyr Val Ser Leu Leu. Leu Leu r n Thr Phe Gy Arg 5 70 75 80
Lys Leu HrstHoggaa BuktSarathi @galatgggdcetd:dgechg&t teyaddher Aagetysehl e 85090 95
Pro Met Gy Xaa Ay Leu Ser Pro Phe Leu Met Ala G n Phe Thr Ser 100 105
110 Al a Brec@ystBdtcyatioorsl cakegagety MeercPhetProtddcstOy sigkbetgtioe Phg20115
120 125 Ser. Tyr Val Asp Asp Val Val Leu Gy Ala Lys Ser Val Gn H's Leu
130 135 i&@atgéﬁ%t Sém%ﬂ?ccm?@tmtam age\?ércttm IPSTFFEPREL 136Gt itSer 780 Gy
Ile 145 A 22 H s Leu Asa Pro Thr Lys Arg
Tro Gy Fyressroy Hiiaterabd oeabacels iaiactiin Shrdrtos Gartovate y &8 Ty
180 '<21Qatéé%t§2§LLEté%¥§gg52Qé%gtE§€Eg gatgttatgg gtccttgcca caagaacaca S00

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 tcecacctitg 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



<213> Pol Trans of TR6 <220> <221> misc feature <222> (168T..(168) <223>
X = any amno acid <400> 24 Ile Tyr Gn Ser Pro Val Arg Lys Ala Ala Tyr Pro
Ala Val Ser Thr 1 5 10is Phe Qu Arg Leu Ser Ser Ser Gy Hs Ala Val Qu
Leu. His Asn Phe 20 25 30 Pro Pro Asn Ser Ala Arg Ser An Gy Gu Ay Pro
Val Ser Pro Cys 35 40 45 Trp Trp Leu G n Phe Arg Asn Ser Lys4Pr u 0ger
Asp Tyr Cys Leu so 55 60 Ser His Ile Val Asn Leu Leu Gu AspA|'I y Pro
Cys Ala Qu His 6570 75 80 Ay Qu Hs_Hs Ile Arg lle Pro Arg Thr Pro
Ala Arg Val Thr Gy 85 90 95 dy Val Phe Leu Val Asp Lys Asn Pro Hi s Asn
Thr Ala Gu Ser Arg 100 105 110 Leu Val Val Asp Phe Ser @ n Phe Ser Arg
@y Asn His Arg Val Ser 115 120 125 4 August 2006 -23 Trp Pro Lys Phe

A- | Val €] Th L 130 135 14 S AS
o sor FPRdcesly pidteitlcdidted B olEL e Bl cBbactkidds 1ldngdfrgl®) o8l 07

Ile Pro 44 T ' Y . 175
Ser Ay Egﬁ dggﬁtirgga%%%gﬁa%tgc%% Eg%agg%aééggci%lﬁc%rcc ?gtthgg 1]87(%g185

190 Phe ASggddaScddotghieytot Yottitbgddtle QdtcAsitt abrdlittadSRrdtgd¥s Serrgol95
200 205 Arg Asn Lau Tyr Val Ser Lau Lau Leu Lau Tyr G n Thr Phe Ay Arg
210 215 2REtcakyst lcatigtisuth acktPyggdfSer atdamngfrar bhbegdoegtt agtEhtetkhe Amgolys
Thr 225 230 235 1 240 Pro Met Ay Lau Gy Lau Ser Pro Phe Lau Met Ala G n
Phe Thr &$EfcapgstZlcasgErach| gcRFeg@psc@iccyrac YagcanpacAasta¢traRie PPREOH s
Cys Lau Ala Phe 260 265 270 Ser Tyr Val Asp Asp Val Val Lau Gy Al a Lys
Ser Val E&PHFIFEY Fh2CPFECsgtsE8tg EF%@F""L‘%UE’ IFRATE A9G2SERIFhr ASA Phe

Leu Lau | .290 300 _Hi.s u Asn .Pro n_Lys r Arg
Trp Gy TorecaBtelaberidbeg actipedid nali2otdth SRR Fhandeth] o W9 0s
<210> 25:82kl34di0 Lagskdea RRE4 u z an TR1
<220> <221> mﬁgc fegtu:%% < 2>at(‘§§§£f.fc_|g%@§’£t(t3t::%%gﬁ%%%;;@?{éﬁi&g% a%ogg acid
<220> <22fleggerstr faatalgegg 232bggbROattabdde asA2iJtak agdiyetddhno 1a¢bd
<400> 25 Pro Thr Cys Pro Ay Tyr Arg Trp Met Cys Leu Arg Arg Phe Ile Ile 1
5 10 i s ghimstbett Rheadtiogth earabbtrtcsutt®psctang bymtBhetd ¢gaksret¥al lLeaoleu 20
25 30 Asp Tyr Gdn dy Mt Leu Pro Val S Pro Leulle Pro Gy Ser Ser 35
40 45 ThF¥AFasRg 2ARBHIETyt G Ceyapr B CFREIIPPs@e Thr Thr Ala A ni&t§ 50
55 60 Thr Ser Met Tyr Pro Ser Cys Cys Cys Thr Lys Pro Ser Asp Ay Asn 65
70 75 so_,fys r Cys Ile Prolle Pro Ser Ser Trp Ala Phe Ay Lys Phe Leu
85 90 95 5 hp QJu Trp Ala Ser Ala Arg Phe Ser Trp Leu Ser Leu Leu Xaa Pro
100 105 110,.Phgzypval A n Trp Phe Val Ay Leu Ser Pro Thr Val Trp Leu Leu Val
115 120 126> @& Erp Met Met Trp Tyr Trp Gy Pro Ser Leu Tyr Ser Thr Leu
Ser .

<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 10 15

Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser His Ile Val
20 25 30



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..(113)
<223> X = any amino acid <400> 26 Cys Pro Pro Thr Cys Pro Ay Tyr Arg Trp
Met Cys Leu Arg Arg Phe 1 5 10 is Ile Ile Phe Leu. Phe Ile h%‘gb&%degu
Cys Leu. Ile Phe Leu Leu Val 20 25 30 Leu Leu Asp Tyr An dy Leu Pro
Val Cys Pro Leu Ile Pro Ay 35 40 45 Sg3-Ser Thr Thr Ser Ala Gy Pro Cys
Arg Thr Cys Thr Thr Thr Ala so 55 60 dn dy Thr Ser Met Tyr Pro Ser Cys
Cys,Cys Thr Lys Pro Ser Asp 65 70 75 80 dy Asn Cys Thr Cys Ile Pro Ile
Pro Ser Ser Trp Ala Phe Ay Lys 85 90 95 Phe Leu Trp Qu Trp Ala Ser Al a
Arg Phe Ser Trp Leu. Ser Leu Leu 100 105 110 Xaa Pro Phe Val @ n Trp Phe
Val Gy Ledh Sek 1RuOshasyahrpleh, bed cybl®ad 29y 18R oSeraiMali Mt Trp Met Met
Trp Tyr Trp Gya3Bro Ser Leu Tyr Qer Thr 130 135 148, Leu Ser Pro Phe Leu
Pro Leu Leu Pro Il e Phe Phe Cys Leu Trp, Val 4 August 2006 -26 145 150 155
160 Tyr Ile <210> 27 <211> 162 <212> PRT <213> HBSA9 Trans of TR3 <220>
<221> mi sklef 8rg Ule PR Ags TH3- POY Sef B2g0Yal TR233yXGiy sy Bid meuaci d <400> 27
Cys Pro Pro Tir Cys Pro Ay T§% Arg Trp Met O&P Lau Arg Ar'S Phe 1 5 10 is
Ile Ile Phe Lau Phe Ile Lau Lau Lau Cys Lau Ile Phe Lau Lau Vval 20 25 30

Lau Lau r.dn d . _Lau o Val s, Pro Lau Ile Pro. Ay 35 40 45
Ser Ser %‘1 i @) becifechih 2 aaioo Bee ot #AT R 2L oo 55 60
Gn @y Thr Ser Met Tyr Pro Ser Cys Cys Cys Thr Lys Pro Ser %\sp 65 70 75
80 Gy Asn Cys Thr Cys Ile Pro Ile Pro Ser Ser Trp Ala Phe Ay Lys 85 90
95 Phe Lm¢ F6p cthUphl BeAlndgSely Ak pAk0aR) 92 Beer THi) lpeH @%r phatl Lau 100
105 110 Val Pro Phe Vabs@n Trp Phe Valsddy Lau Ser Pro déhr Val Trp Lau
115 120 125 Xaa Val 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 Ile
Phe Phe GY$ Ya&luP¥eRsyaleu G485 $80L45ThicEn Tyy LeheSex2 BOr 2@ Le«@l11> 161
<212> PRT <213> H13¥Rg Trans of TR419%400> 28 Pro PrdiThr Cys Pro Ay Tyr
Arg Trp Met Cys Leu Arg Arg Phe Ile 1 5 10 is Ile Phe Leu Phe Ile Leu Leu

L L I 025 30 Leu Asp.Tyr Gn dy Mt L
pro var G¢ PR bR Hepier %%lj‘“‘%is’%ﬁ‘o§ﬁ% TEE iR PIAHOSk Al 4 Gy Pro
Cys Arg Thr Cys Thr Thr ‘Thr Al a n X

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



50 55 60 dvy Thr Ser Met Tyr
65 70 75 so Asn Cys Thr Cys Ile Pro Ile Pro Ser
Phe 85 90 95 Leu Trp Qu Trp Ala Ser Ala Arg Phe Ser Trp-Leu Ser Leu Leu
Val 100 105 110 Pro Phe Val @dn 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 a@r Lt?f) yr
Ser Thr Leu 130 135 140 Ser Pro Phe Leu Pro Leu Leu Pro Ile ﬂ> 9P S
Leu Trp Val Tyr 145 |1SO 155 160 4 Augugt. 2006 -28 Ile <210> 29 <211>
161 <212> PRT <213> HBsAg Trans of TRS <220> <221> misc feature <222>
<223> X = any amno acid <400> 29 Pro Pro Thr Cys Pro Gy Tyr Axg Trp Met
Cys Leu Arg Arg Phe Ile 1 10 is Ile Phe Leu Phe Ile Leu Leu. Leu Cys Leu.
Ile Phe Leu Leu Val Leu 20 25 30 Leu Asp Tyr GAn @y Met Len Pro Val Cys
Pro Leu Ile Pro Ay Ser 35 40 45 Ser Thr Thr Ser Ala Ay Pro Cys Ar~g Thr
Cys Thr g s Thrg A Y r..oe r. Pro _Ser Cys Cys Cys
Thr Lys Pro Ser Asﬁgp{%n %% I;%J ggu%%; k;s-‘pn G(]gsf]'lehlvrﬁrl %glgsen B3 Ile Pro Ser
Ser Trp Ala Phe Ay Lys Phe 85 90 95 Leu Trp Xaa 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 MRroLitThy¥alysTapg By @& Tyt lder1R6: 22k rRéaketMRly Try Mai Met Trp Tyr
Trp Ay Pro Se?7Beu Tyr Ser Thr 2Beu 130 135 140 28er Pro Phe Leu Pro Leu
Leu Pro Il e Phe Phe Cys Len Trp Val Tyr 4 August 2006 -29 145 150 155 160
Ile <210> 3 <211> 305 <212> PRT <213> HBsAg Trans of TR6 <220> <221>
msc featfrgy <222> (168T. .(1.68) <223> X = any anino acid <400> 30 Ser

Pro Ser Cys Cys Cys Thr
Ser Trp Ala Phe Ay Lys

Lys Pro Ser Asp Ay

Thr Asn Arg B n Ser
Asp Ser Hi's Pro
Thr <I2Qb|> Ga@ Asp
Ser <Set> Seg1d y
Ser <3ee- | lerT Phe
Asn <klLa> Ton BBt
Phe Phe Leu Leu
Ser <¥P¥> TEp Thr

Arg Arg Phe Ile

Leu Il e Phe Leu Leu

Pro His
35

Asn

Phe Ser Arg

50

Asn
65

Leu Gln

Ser Leu Asp

Ala Met Pro

100

Ala Arg Leu

115

Met Pro Asn

130

125 _dy Gn Asn S
135‘fﬂd¥52 KR RY B

Ay
Gn
Pro
Thr
Ser
Ay
Thr
Ser

Arg
Al a
Arg
Val
Arg
Phe
Arg
Leu

dn Ser

Adn Pro
Met G n
Val Arg
Asn Pro
Ile Ay
Leu Gy
Il e Leu
Asn Phe

Pro Thr

Thr Pro
Trp Asn
Gy Leu
Val Pro
Asp Leu
Pro Lau
Thr 1le
Leu Gy

Leu Ser
Ser Thr
Tyr Leu
Thr Thr
Al a Leu
Leu Val
Pro da
Ay Thr

Pro
Thr
Pro
Al a
Asn
Leu
Ser
Thr

Ser Asn Hi s Ser

Pro 15 10 is

Leu

Phe 20 25 30 His
Ala 35 40 45 Ay

Ser
Met 65 70 75 80
Gn Ala 85 90 95
Leu Asp 100 105
Val Cys Leu 115
Pro Thr Ser Cys

so 55 60 Pro

§YS 246 Blb THF FlYhFlropds pHe Oy ApgrIle g Trp Met Oys
45 150 155 160 3% e Phe Leu Phe 1¥®e Leu Leu Xaa Cys

Val

Asn Thr Glu

Gly Asn His

Ser Leu Thr

70

Val Ser Ala

85

His Leu Leu

Ser Ser Asn

Leu His Asp

Glu Ser Arg Leu Val Val Asp Phe Ser

40

Arg Val Ser Trp Pro Lys Phe Ala Val

55

Asn Leu Leu Ser Ser Asp Leu Ser Trp

Ala Phe Tyr His Ile Pro

Val Gly Ser Ser Gly Leu

75

80

105

Ser Arg Ile Leu Asn His

120

Ser Cys Ser Arg Asm Leun
140

i3s

45

60

0

Leu His Pro

98

Ser Arg Tyr

110

125

Gln His Gly

Tyr Val Ser

Leu 165 170 175 Leu Asp Tyr G n @y Met Leu Pro
Val  CyspPs tgtnd beoPER &Ly v38M nr
20

Gly Gly Val Phe Leu Val Asp Lys
25

Gln

Pro

Leu

BO

Ala

val

ABn

Leu



180 185 190 Ser Thr Thr Ser Ala Gy Pro Cys Arg Thr Cys Thr Thr Thr Ala Gn
195 200 205 dy Thr Ser Met Tyr Pro Ser Cys Cys Cys Thr Lys Pro Ser Asp
Gy 210 215 220 Asn Cys Thr Cys Ile Pro lle Pro Ser Ser Trp Ala Phe Ay
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 G n Trp Phe Val Gy u_Ser 0550
Thr Val Trp Leu Ser 260 265 270 Val Met Trp Met Met Trp Tyr ?‘ﬁ’g@qf 0
Ser Leu Tyr Ser Thr Leu 275 280 285 Sg§.Pro Phe Leu Pro Leu Leu Pro Ile
Phe Phe Cys Leu Trp Val Tyr 290 295 300 Ile 305 <210> 31 <211> 945
<212> DNA <213> pre ETV <400> 31 gccataacct tccaccaaac tctgcaagnt
ccccctgetg gtggetccag ttccggaaca 60 gtaaaccctg ttccgactac tgectctcac
atatcgtcaa tcttctcgag gattggggac 120 4 August 2006 -31 cctgcgctga

at at ggagaa catcacatca ggattcctag gaccccttct cgtgttacag 180 gcgqggtttt
tcttgtt gaevaagantealye ELRahAGhENEAYAYY GlhadRe HEOH G 90y 44Q yActtctctca
attttctagg5gggaaccacc qtqtugécttg gccaaaattgssgcagtcccca 300 ;g@cctccaatc
actcaccaac ctcctgtcct =gacttgac ctggttatcg ctggatgtgt 360 ctgcggegtt
ttatcatatt cctcttcatc ctgctgctat gcctcatctt cttgttggtt 420 cttctggact

at caaggt at° ditegtte der Fit eke Araalyst dtadyattetcbtnakdadly 480 sagcacgggaa
catgccgaac ttgcacgact gct caag gaacctl®fat gtatccctcc 346 tgttgctgta
ccaaaccttc ggacggaaat tgcacctgta ttcacatccc atcatcctgg 600 gctttcggaa
aattccta g - caqgecccgtt tctcatggct cagtttasta 660 gtgccatttg
ttcagt gg‘tb%10 %glt@a%%gg%g &%%&%@?g tf@éﬁ?t%%a‘dﬁ af‘gﬁt 7236 215t gat gt ggt

att gggggcc aagtctgtac agcatcttga gtcccttttt accgctgt 780 ccaattttct
tttgtctctg ggtatacatt tgaaccctaa caaaacaaag agatggggtt 840 actccctaaa
ttttat gggos rakgelzarkg Kat gfd abgoigt sid tzggqqrca@gqag%% 900 vshcgt acat aa
aat caaagaa tgttifsagaa aacttcctgtasbaaca 945 <210%082 <211> 1245 <212> DNA
<213> on ETV <400> 32 tgcctcattt tgtgggtcac catattcttg gd4aacaagat

ct acagcat%‘ gcagaatc 60 tttccaccag-caatcctctg ggattctttc ccgaccacca.

gt t ggat c® %ﬁtﬁ%bﬁb Spyovalc GhadHecry ShntSerakrt Phydachlaz &adt cccaacaa
ggacacct gg gacgcca 180 aéiaggtagg agct ggath®a ttcgggetgg gtttcaccce
accgcacgga ggccttttgg 240 ggtggagccc tcaggctcag ggcatactac aaactttgcc
agcaaagceg aeh G50 C t cagtc a.cggcagecta, ccccgectgtc
tccacct tigs agaga%a%%&c I‘%ggﬁjga‘te‘%%%?gg%% glcsa%flég%%‘apﬁc%ﬁgag’é%ﬁ'g ccaccaaac

t gt gcaagct ccacctgctg 420 gtggctccag ttccggaaca gtaaaccctg ttccgactac
tgcctctcac atatcgtcaa 480 tcttctcgag gattggggac cctgcgctga atat ggagaa
cat cacatles guattrpcthg T4 Bergbaceeinimie B¢ giyyacag gcggggtttt tcttgttgac
aagaat ccta acaataccga<2880 4 August 2008s0 - 32 agagtctaga ctcgtggtgg
acttctctca attttctagg gggaaccacc gtgtgtcttg 660 gccaaaattc gcagtcccca
acct ccaat c]act gaccaac ctcctgtcct ccgacttgtc 720 ctggttatcg ctggatgtgt
ctgcggcg:tztuitegt1 atatt cctcttcatc ctgctgctat 780 gcctcatctt cttgttggtt
cttctggagch,at gaaggtat gttgcccgtt tgtcctctaa 640 ttccaggatc ctcaaccacc
agcacgggaascatgecgaac ttgcacgact cctgctcaag 900 gaacctctat gtatccctcc
tgttgctgta ccaaaccttc ggac9gaaat tgcacctgta 960 ttcccatccc atcatcctgg
gctttcgogaaoaattact at g ggagt gggcc tcagcccgtt 1020 tctcatggct cagtttggta
gt gccat t42g1t tdagtH@ktir£gt agggett tcccccactg 1080 tttggetttc atttatgtgg
at gat gt gge2at t(@yggtpoc aagtctgtac agcatcttga 1140 gtcccttttt accgetgtta
ccaatttt<GB3tt Xgkcamt gmipgt athitatt tgaaccctaa 1200 caaaacaaag agat ggggtt
actccctaaa ttttatgggg ctatg 1245 <210> 33 <211> 290 <212> PRT <213> pre
ETV <220> <221> misc feature <222> (9) .. (9) <223> X = any am no acid
<220> <Z% & i sc feature <222> (73)..(73) <223> X = any amino acid <220>

<221> m:%S;E e%‘??fﬁ (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



<222> (2197..(219) <223> X = any am no acid <400> 33 H s Asn Leu Pro Pro

Asn
Pro
Leu
Arg
Asp
Phe
Al a
110
120
130
dn
Asn
Lys
Ile
Xaa
Leu
Ser
Val
Lys
Ile
Trp
Thr
Hi s
Arg
Adn
Leu
Met
Al a
125
135
Leu
Met
Al a
Phe
Hi s
Lau
Tyr

Ser Ala Xaa Ser Pro Cys Trp Trp Leu @dn 1 5 10 is Phe Arg Asn Ser Lys
Cys Ser Asp Tyr Cys Leu Ser His Ile Vval 20 25 30 4 August 2006 -33 Asn
Leu Gu Asp Trp Ay Pro Cys Ala Qu Tyr Ay Qu H's Hs 35 40 45 IIe
Ile Pro Arg Thr Pro Ser Arg Val Thr Ay dy Val Phe Leu Sg %g S%)O

Lys Asn Pro H's Asn Thr Xaa G u Ser Arg Leu Val Val f‘ o

Ser An Phe Ser Arg Ay Asn His Argagal Ser Trp Pro Lys Phe 85 90 95
Val Pro Asn Leu G n Ser Leu Thr Asn Leu Leu Ser Ser Asp Leu 100 105
Thr Trp, Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr Hs Ile Pro Leu 115
125 H's Pro Ala Ala Met Pro His Leu Leu Val Ay Ser Ser Ay Leu Ser
135 140 Arg Tyr Val Ala Arg Leu Ser Ser AsXl Ser Arg Ile Leu Asn Hi s
145 150 155 160 H's Gy Asn Met Pro Asn Leu His Asp Ser Cys Ser Arg
Leu Bye sehbhrd Meldh, a¥lpReh1d @lduldh ey da%uAerranh ToL Phe Ay Arg
Leu His Leu3s180 185 190 Tyra&er H's Pro Ile é Phe Arg Lys
Pro Met Gy Val 195 200 205 dvy Leu Ser Pro Phe Leu I\/Et Ala A n Phe
Ser Ala Ile Cys Ser 210 215 220 Val Val Arg Arg Ala Phe Pro His Cy S
Al a BhE Ber Lay ClyaProndeu ER5VIRGeR3IE AT GAypPhdbhy/aleulpen Ay Al a Lys
Val dnHs Leu Au Ser L%u Phe 245 250 25% 4 August 2006 -34 Thr Al a
Thr Asn Phe Leu Leu Ser Leu Ay Ile Hs Leu Asn Pro 260 265 270 Asn
Thr er keu Asn Phe Met Gy Tyr Val 275 2BO 285
dy ?9% Jnﬁ‘rgzijoé H‘§g yhfzﬁ%%fgl L 585 LeBRGEP §2{3¥PoﬁrEﬂ}r 22100> 34 G u Asp
Gy Pro Cys Ala Qu Tyr Ay Qu His H| >lle Arg lle 1%10is Pro Arg
Pro Ser Arg Val Thr Ay Ay Val Phe Leu Val Asp Lys 20 25 30 Asn Pro
Asn Teu A3hupKd WeSaI1yAGDy Ly Mal vé/ﬁ'c;zé‘sﬂefeﬁy%ir ) se3Se0 45 Phe ser
Gy Asn H's Arg Vas Ser Trp Pro LysoPhe Al a Val Proggso 60 Asn Leu
Ser Leu Thr Asn Leu Leu Ser Ser Asp Leu Ser Trp Leu 65 70 75 so Ser
Asp Val Ser Ala Ala Phe Tyr Hs Ile Pro Leu His Pro Ala 85 90 95 Ala
Pro Bf% PE@uTrE-’eﬁeK/d’}snG{%ﬁ Ser Mor TIR FeketysSero Arg Tyr Val 100 105 110
Arg Leu Ser Ser®Bsn Ser Arg Ilel®%u Asn His Gn Hs Ay Asn 115 120
Met Pro Asn Leu His Asp Ser Cys Ser Arg Asn Leu Tyr Val Ser Leu 130
140 38/ 4, August 2006 Leu Leu LeU Tyr G n Thr Phe Ay Arg Lys Leu H's
Tyr Sen.H $445 150 155 160 Pro Ile Ile Leu Ay Phe Arg Lys Ile Pro
Ay ¥al2-Aprileu Ser 165 170 175 Pro Phe Len Met Ala A n Phe @y Ser

|| e &n3>Segos¥akTval Arg 180 185 190, Arg Ala Phe Pro His Cys Leu Al a
I'le Tyr Val Asp Asp Val Val 195 200 205 Leu Gy Ala Lys Ser Val Gn
Leu €499>Se¥é Leu Phe Thr Ala Val 210 215 220 Thr Asn Phe Leu Leu Ser

Gy lle H's Leu Asn Pro Asn Lys Thr 225 230 235 240 Lys Arg Trp Gy
Ser l‘lf_eé:uG;Ag r'FBPhéleIV@flr GGSF @ly FPhe Leu Gly Pro Leu Leu Val Leu Gln
10 15

Ala Gly Phe Phe Leu Leu Thr Arg Ile Leu Thr Ile Pro Lys Ser Leu
20 25 30 '

Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly Thr Thr Val Cys
35 40 45

Leu Gly Gln Asn Ser Gln Ser Pro Thr Ser Asn His Ser Pro Thr Ser
50 55 60

Cys Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe
65 70 75 8¢

Ile Ile Phe Leu Phe Ile Leu Leu Leu Cys Leu Ile Phe Leu Leu Val
85 90 as

Leu Leu Asp Tyr Gln Gly Met Leu Pro Val Cys Pro Leu Ile Pro Gly
100 105 110



245

250

feature

Adn
Pro
Arg
Lau
Ile
Asn
Pro

<210> 35 <211> 110 <212> PRT <213> pre ETV <220> <221> m sc
<222> (8)..(8) <223> X = any amno acid <220> <221> m sc feature
<222> (72)..(72) <223> X any amino acid <400> 35 Thr Phe His A n Thr Leu.

Xaa Pro Pro Ala Gy Gy Ser Ser Ser 15 10is dy Thr VvVal Asn Pro Val

Thr
I'le
Ay
Lau
Phe
Thr

Thr Ala Ser Hs Ile Ser Ser Ile 20 25 30 4 August zoogA qggg Ser
Gy Asp Pro Ala Lau Asn Met Qu Asn Ile Thr Ser 35 4 Wgus Phe
Pro Lau Lau Val Lau G-Ln Ala G y7;Phe Phe Lau Lau 50 55 60 Thr Arg
Thr Ile Pro Xaa Ser Lau Asp Ser %rp Trp Thr Ser 65 70 75 so Lau
Lau Ay Gy Thr Thr Val Cys Lau Ay Gn Asn Ser G n 65 90 95 Ser
Ser Asn H's Ser Pro Thr Ser Cys Pro Pro Thr 100 105 110 <210> 36

<211> 226 <212> PRT <213> post ETV <400> 36 Met GQu Asn Ile Thr Ser Ay

Phe
Arg
Asn
Pro
Tyr
Lau
Met

Lau
Ile
Phe
Thr
Arg
Lau
Lau
Thr
Ay
Asn

I SO

Ay Pro Lau Lau Val Lau Gn 1 5 10 15 Ala dy Phe Phe Lau Lau Thr
Ly p rp. Trp. Thr Ser Lau
Lau aC-EIJEE;E/ f&?%?e#ﬁﬁr\s/g{y i &,Q g%o%gg {ﬁ’ T%e s lﬁroAéga Ser @ n Ser
Ser Asn His Ser Pro Thr Ser 50 55 60 Cys Pro Pro Thr Cys Pro Gy
Trp Met Cys Lau Arg Arg Phe 65 70 75 80 Ile Ile Phe Lau Phe Ile
[Ho @y Thasdd gePilyrLene Bat cyval cy85c99 95 LisawrbaserAspp Tyr A n Ay
Pro ¥l Cys Pro Lau I*¥& Pro Gy 100 1G@% 110 4 August 2006 -37 Ser
Thr Ser Thr Gy Thr Cys Arg Thr Q/s Thr Thr Pro Ala 115 120 125
Thr Ser Iy Pro Ser ¢'s s Thr s Pro Ser Asp 130 135 140
QZ ”rﬂrﬁct‘j/s“-"hi & prige| F% %Pgers%elge”l'rTﬁpAg]aa Phe @Yyﬁx 145 | SO
e Leu Trp Gu T B Ala Ser Ala AF@EPhe Ser Trp Let®*%er Leu Val

170 175 Val Pro Phe Val dn Trp Phe Val Gy Leu Ser Pro Thr Val Trp

Il e
Trp

180 £k85,eL99:5 eﬁupﬁep Mok JaPalltirlBineTEL T 1 Jupa%?ilgal alSef Leu Tyr
5

195 200 205 Ser Pro Phe Ley Pro Leu Le
Val 210 215 220 Tyr Ile 225

e Phe Phe Cys

Val Pro Phe Val Gln Trp Phe Val Gly Leu Ser Pro Thr val Trp Leu
180 185 180

Ser Phe Met Trp Met Met Trp Tyr Trp Gly Pro Ser Leu Tyr Ser Ile
195 200 205

Leu Ser Pro Phe Leu Pro Leu Leu Pro Ile Phe Phe Cys Leu Trp Val
210 215 220

Tyr Ile
225



