THERAPEUTI C, PROPHYLACTI C AND DI AGNCSTI C AGENTS FOR
HEPATI TI S B BACKGROUNDOF THE | NVENTION 5 FI ELD OF THE

wo DOENTIIGN The present invention provides conppCmads2005/000716

useful in the treatnment and prophylaxis of infection

i n ani mal species by Hepatitis B virus (HBV). The
present invention further 10 provides nethods for

di agnosi ng i nfection by HBV or other disease

condi tions and agents useful in diagnhostic protocols.
The present invention further contenpl ates nethods for
nmoni toring di sease states in humans and ot her ani mal
speci es including ani mal nodels and providi ng an

i ndication of the susceptibility of a subject for
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details of the publications referred to in this
specification are also collected at the end of the
iOb| rior art in this
speci %@gﬁgﬁﬁlaﬁgwgﬁmmot be taken as, an
acknow edgnent or any form of suggestion that this
$rior art fornsvgart of the common general know edge
IELDQF ISFYVENDEON ephatitis B virus (HBV) causes
debilitating disease conditions and can lead to acute
|iver failure. HBV is a DNA virus which replicates via )
Hre mgent rineantiedi proedes domppurids assefubiertbe treptament rangtprophylaxis of
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prbvides methows £dr ddaseibbiap pnfogtichognHBaAGH dtfled dise8s conditions and agents

encodi ng surface, pre-core, core, polynerase and X
n diagnostic protocols. The present invention “further contemplates methods for
WeRed! g p p p

monitoring disease states in humans and other animal species including animal models and
providing an indication of the susceptibility of a subject for infection by HBV or

development of other diseased states.
DESCRIPTION OF THE PRIOR ART

Bibliographic details of the publications referred to in this specification are also collected

at the end of the description.

Reference to any prior art in this specification is not, and should not be taken as, an
acknowledgment or any form of suggestion that this prior art forms part of the common

general knowledge in any country.

Hepatitis B virus (HBV) causes debilitating disease conditions and can lead to acute liver
failure. HBV is a DNA virus which replicates via an RNA intermediate and utilizes reverse
transcription in its replication strategy. The HBV genome is of a complex nature having a
partially double-stranded DNA structure with overlapping open reading frames encoding

surface, pre-core, core, polymerase and X genes.
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30The HBV pre-core/core genes contain two in-frame
start codons that control the synthesis of HBCAg

w@ ensotaoh by core gene) and HBeAg (encoded by PCBAUZN0&/000716

gene) that have a cotermnal N-termnis. In fact, the

pre-core gene encodes two forns of the sanme protein:

the HBeAg extracellular formand the P22 or P25

intracel lular fornms hereby refgerred to as P22. The

pre-core gene expression products are referred to as

HBeAg/ P22. The extracellular proteins are targets for

i mmune nedi ated viral clearance nechanisns. In

relation to precore protein, translation is initiated )

TheddBVhrre fcpredeoraernesicontainstworn-fgame pigrtcodens; thatzcoptpbthe synthesis
[ [

B PERESPeT Bofl Bl AV RIRRALI e TG ppifave a co

tpmeiaalrS-oermine! ki fact, tHeqréoereEdenehacweles ineo faptsi afehé same protein: the

eaved resulting in a 17kD protein oduct that i
KRR eIV BL R (Gob Rl BERdrHBY T nerebyspBred o as P22,
'ﬁgeg}g@lc%_ré §erre28cpr foh Mo ®EROAE refeR@d RE Sk %&A@Plﬁ‘i.gﬁ{ge extracellular

ini1s cleaved off to generate a 15-17kD sol u
woeinsiare tahgethfor smminé medieted virat eleargucd mechanismsser um
and nmeasured as HBeAg, but sone is al so incorporated
into the outer cell nenbrane. HBeAg/ P22 is not

Theeliis®eh freforP pRAGA] tratRlavibh & inftRIdd fehitRNfirsHBLAG of tiORF giving
21 kD pho§£hoprote|n whose synthesis is initiated from i
nis¢etosk@dkla nohvreptidie with the 2reb Hegion shceding iassignad psptide dfhe signal

r nte : ] Seri T B L
R R0 T S OB 52 8PS
cleweCrésaltingriala 1dkDgiroteinsprbdwghn khat baesdported thropuphsthe s&setary pathway.

non- sequence specific nucleic acid bindin oimai n., The :
Rk S545 B3 B Dol oG Rl e ved ot

i 0 ek P Sl :
%e%%fa@é 3914 (@)7%%: SR l}%(F’(Qlln GhithoReMtnBAdy ;&%I%Eeﬁnﬁlto the serum and

egi on (X- , cont S transcription ©

peasucdr es dildleAgr butr eghons asw inkorparatedt imto shertduéssi eclbfmembrane.
the pre-core nRNA and the pre-genomc/C

HERATPRE pordSulrd RieRe IS B8 vl PRo2 "ana. « he

pre-genom ¢/ C nRNA encodes the core protein. The DNA

ol ynerase acts as the pre-genom c RNA ((pgRNA) the )
I?IB%gaq @ J1§P phosphapsoteingwhese synfhspis is initiated from the second in-frame

initiation codon and is translated from the shorter of the genomic transcripts. The HBcAg
is the major protein component of the nucleocapsid. The C-terminal domain is highly basic

and possesses a non-sequence specific nucleic acid binding domain.

The basal core promoter [BCP] (nucleotides 1744 to 1804), residing in the overlapping X
open reading frame region (X-ORF), controls transcription of both pre-core and core
regions and directs the synthesis of two mRNAs, the pre-core mRNA and the
pre-genomic/C mRNA. The pre-core mRNA encodes HBeAg/P22 and the pre-genomic/C
mRNA encodes the core protein. The DNA polymerase acts as the pre-genomic RNA
(pgRNA) the template for reverse transcription.

The two major groups of mutations which affect HBeAg/P22 synthesis are pre-core protein

mutations (G1896A) and mutations in the basal core promoter (BCP) at nucleotide 1762
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The two maj or groups of nutations which affect
HBeAg/ P22 synthesis are pre-core protein mutations

w@ 89614y and nutations in the basal core pronBtEBAU2005/000716

(BCP) at nucleotide 1762and nucl eoti de 1764, al
resulting in dimnished production of HBeAg/ P22 and a
resul tant increased host imrune response although this
may be transient in sonme patients and does not have a
clear correlation with nore aggressive liver disease
in patients who are not i mmunosuppressed. Pre-core

mut ati ons frequently occur at a simlar tine and are
often related to core gene nutat|ons/dele ions.

apf ggleptidey] ?@L all reswltepn seminathsd prrdughien ¢ @6%6’&2 and a resultant
Yt ALd ABstd 89;%%9% %lﬁgh 'ﬁ%iﬁ %ﬁa?f{lﬁ%an%@%ﬁld sonte ?at1ents and does

guanosi ne e RNA structura
ek ehma,cl@psnohemnon\/rmdh mioge aggressiwedliver discaapsi gatiéntswho are not
This i s base ired with nucleotide 1858 and nut ati

I UGRRRSE R PRESET THIAUGR] RAISUR QRCE 2 ST, Bt gnd are often

réltaﬂﬁ tw&@tgeﬁ@nﬁl&atﬁﬂ§/ki@1@€161ﬁe 1896 can enhance viral
base pairing wthin the stemloop region of epsilon.

\'n patients with genotype A HBV infections (the nost

'lfh%e[ 18 &rgle t%l betweé\rlp telgfeﬁ(r:r(%errﬁ ISPO% xﬁ&gttlgr? £&dslblgt\7h&lﬁ{)%§g Nucleotide

'S a 1s~genoty

1896a4 & %ﬁan’b@m@ YGh end isdBuddAfthinGht RNA sﬁﬁcduﬂlll 6lemht @psilon, which is
1858 to T). woul d _be required to . stabilize th

igyQlne ab,sn%atp«s@emn eThigyis Path PareoWHBnBuglentide ARO%; ngmutations at
kc1c0HEL §85¢ qﬁ &ﬁaﬁcﬁ&bg%ﬂo@é Re-LordRYo 'rdmﬁic{neﬂ rgﬁise%tlde 1896 can

palring resu tries to palr with a A-
d8fncewhirdhbakespating i wiglsint the s¢rerodmapgion rafcepsilonofn tmaents with

packagi n out astableesHo
aeﬁz/a N ePeinws e s So Bt oRe Bt Asriga and parts of
‘5 aﬁfc‘l’ed’tﬁ@'l%ﬂs'ao@ IBMis QeRdtypd, BSHH 4 inehtioR aBnucleotide 1896 (G to
replicationdeficient virus. Thus, pre-core stop codon

A noeotiy] 58 (ColssT oidobn reqirge o sYAbHiZA thfe eiausleop structue.

e S TR o hl B S8 U1 e B, mpived o

pdRhLRE Gl sewWBerd Cqms&&nes toAfair with atAre 80& ditiiels ﬂefnﬁﬁlilzes the stem-loop
basin or the Mddle East already contain a T a
shyeTus 1of he ]I@Sbagl% gignalpn\Vitheuish rigabde epeilan 8‘?¥ H%Ckagmg’ decreased

G ERibA Gnd B8Rel oog%gg{egggg_epu@ﬁﬁég iy RIcBCRE R AY D feplication-
deficient virus. Thus, pre-core stop codon mutations may be less frequent in genotype A
because of the requirement for two mutational events. In contrast, HBV sequences in more
than 70% of chronic HBV carriers from Asia, Africa, the Mediterranean basin or the
Middle East already contain a T at nucleotide 1858. Thus, only a single mutation at
nucleotide 1896 is required to yield a pre-core mutant with stable stem-loop pairing. This
higher frequency of pre-core stop mutant HBV in patients harboring these other genotypes
(genotypes B, C, D and E) where nucleotide 1858 is a T, is a reflection of the requirement
of only a single mutation (G1896A) needed to ‘cause a stop codon and a stable stem-loop

structure for epsilon (Hunt et al, Hepatology. 31(5):1037-44, 1994; Lok et al, Proc Natl
Acad Sci U S A.91(9):4077-81, 1994).
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hi gher frequency of pre-core stop nutant HBV in
patients harboring these other genotypes (genotypes B,

W@200818n60 E) where nucleotide 1858 is a T, i s BCT/AU2005/000716

reflection of the requirenent of only a single
mutati on (@ 896A) needed to cause a stop codon and a
stable stem | oop structure for epsilon (Hunt et al,
Hepat ol ogy. 31(5): 1037-44, 19P4; Lok et al, Proc Natl
AcadSci USA. 91(9):40U S\, 1994).MMutations in the BCP,
especially at nucleotide 1762 and nucl eotide 1764,
resulting in T-1762 and/or A-1764, have been detected

YloRain iroBoPs Errecial AiwloaBes | 7oh el JUispRds Japd, resultng in
P M For J—h%ﬁ,%@é Bedidedctddin %tva;riétfl/;cg%)aﬁ&gs Hith atkidtént infection,

assocl ated w a decrease I n HBeAg (but not
filnsiaptebepatits) asawell aas innimreasasuppressed glaticntad Thédoubler mutation at

'ﬁ-gggi gt&fﬁg\és%‘l{lg Séé.gﬁgi}egls \'zzwtﬁ Sﬁl] %e%ge’gﬁlgl? ﬁBng%ﬁ{de@gf lgbt disappearance)

Haandfciease AW 1dhdS@RHRE RO LY PRIVAVIHIT RGT 80:29aB7E19%); Hunt ef al,
The core protein can be divided into two, major
Wfesun). t Ineganerabr tiisnpattess 98 pI-gord omange ispfouad daisame genotype A
.agi [ tion 144 and the functionally inportant,
lgfeﬁféﬁﬁ)%é#t%'ch C-term nal donmain. The C—tng' nal donmai n

is required for binding of the pre-genom c RNA and

enone replicatian, s.vvellas,bin,ino}[%\fedin )

B@PrOAiIR §3h BF AREdegnto toPaioE wg?ly?at prtepRiabpsjembly domain

Sl %ﬂ%s?&& gdﬁ‘éoﬁrﬂm R iR uRctdhahPSmipBRAY; BASHihE¥Eh C-terminal
I'mmune tol erdnt phase contai'n none or very few am no
doriain.c b gewrsingh dsmaingist fkeguir¢de $r bindimgeofpthesprergenomic RNA and

result in J.ess clinically. evident tations.,K The .

PO EhIaton Bpvlys g BElyedH RIS MaHIEGET pgrestingly, core
M6leth Sddibh@s dfHBYakroMf padieits GnaARé SMREA @pékitive HBA0ne tolerant phase
during multiple stages of chronic infection. However,

eomibaen pend envery daweaming @cidnghangesrgeestipg thasess immune pressure may

cl,earance) . . . r Bc A9 .

SSIERY B0 Bl Riabd o A0, 308 Ll LY AT B aming
&idIBhageN3 venf sindfar o thas pbprepO slefecnmdio sainbdyting multiple stages of
i nfl uenced b¥I the i mmune pr essun?_1 and subsequent vjrus
chgenie dipgion. Holeky, ARRe RAHBHTS FRIST thedMERaFEACH P (cleeegoe) phase,

h @4t ik | fnd HBYAP R &id Cdnbed RIEtAQe BE infbre than five-fol
%‘g aﬁ?f - h&)éper HTI—é@cel I [ém’ n%?ggci d 50 7%] re than five-fold,
clustering onto 36 hot-spot positions possibly influenced by the immune pressure and

subsequent virus “selection”. These hot-spot positions have been linked to major cytotoxic
T lymphocyte (CTL) [amino-acid 18-30] and T-helper (Ty) cell [amino-acid 50-70]
regions, and two B-cell [HBc/el and HBc/e2] epitopes at amino-acid residues 75-90 and
120-140 respectively (Gunther et al, 1999 supra).

To understand the special populations with chronic HBV infection one must understand
the natural history of HBV infection. With up to 30% of patients with chronic HBV
infection developing cirrhosis and or liver cancer, the course of HBV must be defined
individually for each patient being evaluated for clinical trials or treatment. HBeAg

negative chronic hepatitis currently represents the predominant form of chronic hepatitis
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regions, and two B-cell [HBc/el and HBc/e2] epitopes
at am no-acid residues 75-90 and 120- 140 respectively

W@ chostiigp et al , 1999 supra). To understand t heCEAB2G08000716

popul ati ons with chronic HBV i nfection one nust
understand the natural history of HBV infection. Wth
up to 30% of patients with chronic HBV infection
devel opi ng cirrhosis and or I_ijg/_er cancer, the course
of HBV must be defined individually for each patient
bei ng evaluated for clinical trials or treatnent.
HBeAg negative chronic hepatitis currently represents

t he predom nant form of chr ongc hepati ti sdue, %o ‘HBY in
dug\e Y ppevsrad pakth el thsvarlduyasre neBgegeiyBE pidiegtion is common eg.,

ﬁ%g,CA§IQ,Ni®I -Em%e&%rgqgﬁ{l ?agﬁaanﬁioath %gﬂl&ae' East ,

I'teranean Basin an Anerica. The 1 nportant
spont aneous seroconversion from HBeAg to anti - HBeAg

SRR 7 A2 A o

. doRbshRtant(dderddsd i ABYV WNA IWeld) de¥@8 iMilr #6510%RIf ARsHiEhepatitis B

but seroconversion from HBsAg to anti-HBsAg anti bodies

oprmigns Cinenatignis avidy Wiy e virnsd iper fnnpat, but serpeprversiofrapntiBsAg to
t | ess. t:han .19% Onl. G [ '

$E B PSRN BBt S P, FRRERTFE B BRLfon ot or s

thark 195952t higar).HBV per si stence may be due to the stable

nature of covalently closed circular (cccDNA)

i nfection of immunologically privileged sites and/or

(HEMR\? Vfibfecti %ﬁﬁ%@{/ﬁﬁ?ewsteﬂ& df%%)]_f})s%]é Fq\f%%r% RRin six months.
eAg plays a role in HBV persistence by depleting
HIB¥ Amprsigterct e HiBryAbs gexciof the stBble i@re of coedlemlwelased circular (cccDNA),

.FAS- ned] is. (Mli.ch | nt I :
gt bR nfag D aakked G a0 of B Voo gy suppression. T
it BElREO kRt HERW &4 3N dofdintIPB ¢ R AGRerice b!?'%\l{)/l'eﬁn EMRALOSnd HBcAg-
I ncreasi ng the Trequency of persistent HBV infection

specific vERL | ClRafH t T-apllamivis i FhS-medist¢drisappiasie OMilith| ¢rThR J. Immunol

B O G MR By B, b olerane
KBVl b hywiurag lUatreasing theaffequanod | cfnperdistet HBVOKifb@ibn with vertical
such as IL-4 and IL-10.(Ferrari et al, J | mmunol. .

transmisgion. o The gmalange pk FhétThg) resnapses pragotes minpressioat of HBeAg-
@BcA P& iR ADEAC 3hefiCleshbiftes 98d B8R efdotorl OR) by production of anti-
inflammatory cytokines such as IL-4 and IL-10 (Ferrari et al, J Immunol. 145:3442-9,
1990; Milich et al, 1998 supra, Milich et al, Proc Natl Acad Sci U S A. 92:6847-51, 1995).
There are also other mechanisms that may cause a generalized CD4+ T-cell
hyporesponsiveness in individuals with chronic HBV infection because responses to
mitogens are decreased when compared to HBV-negative controls and increased after
HBYV viral load is reduced with anti-HBV therapy (Boni et al, J Clin Invest. 102:968-75,
1998). This T-cell “hyporesponsiveness” may arise from decreased function in HBV
infected Dendritic cells, which have reduced IFN-y, TFN-o. and IL-12 production and
hence reduced stimulation of CD8+ T-cell responses (Beckebaum et al, Immunology.

109:487-95, 2003).
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There are al so other nechani sns that may cause a
general i zed CD4+ T-cell hyporesponsiveness in

wo pasaideal s with chronic HBV i nfecti on becauseCT/AU2005/000716

responses to nmtogens are decreased when conpared to
HBV- negati ve controls and increased after HBV viral
load is reduced with anti-HBV therapy (Boni et al, J
CI in Invest. 702:968-75, 1998)¢_This T-cell

"hypor esponsi veness" may arlse from decreased function
in HBV infected Dendritic cells, which have reduced
IFN-g, TFN-a and IL- 12 producti on and hence reduced
stinulation of CD8+ T-cell responses ( eckebaum

t a
rathoihetsy ™ Fowdadings. anstan oJBaes e el B, CIO8+ T-cell in
| | e n
e BV Dnfatfich ORGH, JfRRC Glitd &B&e;n%chg‘?rpgrhegd§d°°e%sf“”-" clear
ihfediion. d balislividoals wdduepa‘éislehyHBl\émfecntrdnedta HBV-bpecific CD8+ T-cell

i ndi vi dual s .wi er.si ten HBV tion..the
regbgnis, BoreR e HRiishec Phed satbalkE Bl rgR el rpsponses to whole
9By ﬁt?@@ox"‘lﬁ@ﬁheﬁVﬁlﬂéﬁéﬁﬂl AY APAS| dokRFv8tdhYshié @eRRASERrrari ef al, J
to whole HBV antigens or defined epitopes in HLA-

Ipgsinpi VI SRR &9Q9aMa1@1re£ a(,Felbpalled.etd! all269 $0} 29AMoln particular, in
%é%@g"i@é‘ﬁug%%ﬁ% cap[?erg1 Is ee01 1cabD8‘1 ’lEXﬁ@IS'\{BQt reg‘o%:lmze the core epitope (in

ar’t

r@ bR 13 8-20 Rarel b Sst lﬁ&ﬂét@d:tﬁbl@ v@Bﬁmé&sm@H Ibs t&tlﬁzﬁhefs eaddiave diminished
e core epltﬁﬁe (in region cl8-27) are al npst

ah’ﬁﬁétt@cplf%(blcél & H&iééﬁeétﬁcb(}[)@ét?ﬁﬁ@r aye algpdfoynd én the liver where

n1n|s PEC
ge ranIS ar e a gr?mét&(f{e%&#ﬁg bH: eJine V\ﬁgr lé,%t ﬁ é}}éagé@%V infection
@@Mﬁﬁaﬁﬂﬁhﬂ@bﬁﬂﬁ&ﬂéﬂ¥2;EE@QN&ﬁﬁbubLaom)n@ﬁﬁﬁective in
clearing HBV infection (Jung et al, Virol ogy.
261:165-72, 1999; Mini et al, 2000 supra). The host

. : L p

T BRI 1 BYRFRTROOBLIRETRCH ) SRTF et o5 HBY
attewips ithihaximizehihtie itlhi&ibﬂ'[t;twlatd thephicst agemppsvienprevend and eradicate

adi c nfection. lnitiall a, virus t .bi nd d .
Bfrebo Jniialet viows Most ind g sty €574 651 BB el o T approprist
&ﬁhiaH'c@ Ipﬁﬁﬁl@ﬁkf nTBYAkr k) réyhd@ce dnd ineRt bark %eamnfdafea%ens may be
ot her . Infected cells may be triggered by t

tvlgﬁcrﬁd b}z) tlm‘omsde produké penkires (g g. TNE-caachtFN-FNthg) mhﬂpattone or more
i 8 b RALRp RIS Bree et e TPl E R 3o

Host monocytes and macrophages play a key role in the early response to the virus as they
secrete pro-inflammatory cytokines, such as IL-1, TNF-a, IL-6, IL-12 and IL-18 that have
indirect and direct effects on the infection. They can recruit further monocytes, natural
killer (NK) cells and T-cells to perform functions and they can also help switch to the

appropriate Th function to help eradicate the virus.

Innate immunity to microbial pathogens, leading to the production of these pro-
inflammatory cytokines, occurs as a result of the activation of Toll Like Receptors (TLRs).
TLRs have been identified as a major class of pattern-recognition receptors. The role of
TLRs involving bacterial products, e.g. endotoxin and peptidoglycan has recently been
clarified (Akashi ef al., J Immunol. 164: 3471-3475, 2000; Takeuchi et al., Immunity, 11:
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Host nonocytes and macrophages play a key role in the
early response to the virus as they secrete

w@emsitnfibamat ory cyt oki nes, such as |L-1, TNFPEI/AUL008/000716
IL- 12 and IL- 18 that have indirect and direct

~effects on the infection. They can recruit further
nmonocytes, natural killer (NK) cells and T-cells to
performfunctions and they camyalso help switch to the
appropriate Th function to help eradicate the virus.
Innate immunity to mcrobial pathogens, |leading to the
production of these pro inflannatory cyt oki nes, occurs
as a result of the actlvatlon of Toll Like Recept

oifhs) T30 rtminzonvdord Tavitalr [&% S180-37a, 20000 Hee Ben 13 TLRs
AL tbFérpldE tene{ntd' tH{& %lggg I%léértan-{l?&e P h@a\fﬁ{loﬂ_ lbg% élumber of different
, €.0. e n

I NvVOol VI ng acteril naot oxi n
tpeptind Relcyrhn fhiss haecleen| yxthieled o avifubése dvithAkles hlemeistration  that

r%m{#ﬂr{/ g;}lj%%lahﬂé’&j@ﬁ 7%@84 at%"};ﬁ%nlg lrégl- %gﬁyn%?lln?ﬁﬂﬁhﬁ-.lones et al.,
NESImmABP- 15%%40309&30 HMRb&rd bedr., 18m éeRébzPaM% heed11206, 2002). In

identified and they play an i nportant role in
@dttmnatMcmlebyVauMNﬁ@r hast begrf Skewemtto baetivatei LR-2 dependent signals

t
BRI ISP Byl AG AN i cor of many
\ﬁfusm)lm fb%eﬁr Eiwin ko didediyr B atdrdonkdSutiot ﬁlﬂcﬁfgﬁSFIﬁ{-3adMatsumoto et
mmunol . 1 : 398-401, 2000:; Fbeberle et al, J
qlnM@WﬁOﬁ%@% Comgumpd®s: 13635369,2008Kdi t i on,

Measl es Virus (MV) has been shown to activate TLR-2
dependent signals (Bieback et al., J Virol. 76:
SiaflaBAB30f TIHR2py aheir dipahdse irtiates theed adiNALi O hﬁf aonmexfnetworks of

IPRa5UH oGS BEAle RRGUGR LRIV KLfoaiagte alte. 8PBieripflammatory
1BLRRBY SInkiRBtafP %?one%@sg of kRG4- ¢ '1n%91@@orksstaké"ntﬁeaﬁﬁﬁﬁ‘or protein

of° TLRs by their Tigands initiales the activation of
Mal?ﬁsecandmeremdksro@mns)nsemail protedn kénagemal(inchudimgd IRAKeh p38 MAP

BEAIE3.ch R0 S0y e OB B BELATLE e 7. Actvation

&%Wﬁ & B thé %x@gﬁ%rp& PUR&EY Bf gy%amo erh@&ﬁgrs (e.g. TNFa,

protelns several protein kinase I ncl udi ng | RAK-
[h38 VAR it NAE®- Hn@kuliﬁBSliané)Che?ﬁRA% 3&165{8!;1@003 Barton G M &

t scrigtion facytor NF- Figure 7). Agtiyation of )
Meaiove B s2Puce SO cgiss o G iy ety L Perin Flor 74, 475-85;
1903). THR RERERTORY & disdicapsbld 6f SgnaliNiPvia MyD88-independent pathways,
involving the adaptor molecules TRIF (for TLR3 and 4) and TRAM (for TLR4) Lien, E. &
Golenbock, D. T. Nat Immunol 4, 1162-4, 2003.

The signals induced upon TLR activation in turn control the activation of the specific
immune response. There is evidence that the specific immune system only responds to a
pathogen after it has been recognized and processed by the innate immune system. T-cell
receptors require co-stimulatory molecules, such as CD80 and CD86, to be expressed on
the surface of the antigen-presenting cell in association with the peptide-MHC complex in
order for activation to occur. The expression of these co-stimulatory molecules is
controlled in part by TLRs (Pasare, C. & Medzhitov, R. Curr Opin Immunol 15, 677-82,
2003). They are also important in activating B-cells to produce rheumatoid factors
(Leadbetter, E. A. et al. Nature 416, 603-7 2002).



IL-1, IL-6 and MCP-1) (Akira, S. J Biol Chem 278,
38105-8; 2003; Barton, G M & Medzhitov, R Science
w5116 -5 2003; Beutler, B., et al., J Leukect/BuUzdos5/000716
74, 479-85; 2003). TLR3 and TLR4 are al so capabl e of
signalling via MyD88-i ndependent pat hways, invol ving
the adaptor nolecules TRIF (for TLR3 and 4) and TRAM
(for TLR4) Lien, E. & Golenbagk, D. T. Nat |nmmunol 4,
1162-4, 2003. The signals induced upon TLR activation
in turn control the activation of the specific i mune
response. There is evidence that the specific inmmune
systemonly responds to a pathogen after it has been
recognized and processed by the i nnate i mune system
I
s ieh 5l I{e%%g)gh%sglg%%glg% fofe )g@h‘ gzésdg%al'egn'w@@tvﬁgfé g;ﬁtlgré 8f TLRs and
toflevdiep mathagesmsio esmbati 1n@:cn«m by asslsasg thei ianateo immiunity syseem.
pepti de- MHC conplex in order for activation to occur.
The expression of these co-stinulatory nolecules is
controlled in part by TLRs (Pasare, C. & Medzhitov, R
Curr OQpin Imunol 15, 677-82, 2003). They are al so
important in activating B-cells to produce rheumatoid
factors (Leadbetter, E. A et al. Nature 416, 603-7
2002). There is a need to investigate the rol e of
pat hogen- nedi cat ed down-regul ation of TLRs and to
devel op nmechani sns to conbat infection by assisting
the innate imunity system SUMMARY OF THE | NVENTI ON
Throughout this specification, unless the context
requires otherw se, the word "conprise", or variations
such as "conprises” or "conprising”, will be
understood to inply the inclusion of a stated el enent
or integer or group of elenents or integers but not
t he exclusion of any other el enent or integer or group
of elenents or integers. The present invention
identifies cell surface markers whose expression or
activity are nodified by the presence or absence of an
HBV- specificed effector nolecule. It is proposed that
the cell surface markers are involved in innate
I munity and HBV-directed nol ecul es specifically
nodul ate the |level or activity of these markers. The
cell surface markers and the HBV-specified effector
nol ecul es are, therefore, useful therapeutic and/or
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di agnostic targets. In particular, the present
invention identifies a nodulation of Toll-Iike

wo ewspiiapss (TLRs) in the presence of a HBV-speptT/AB2h05/000716

antigen and hence both the antigen and the TLRs are

useful therapeutic and diagnostic markers for HBV

infection and to nonitor treatnent protocols. In an

even nore particul ar enbodi nenf, the HBV-specified

effector nolecule is pre-core protein such as the
intracellular form P22 or P25 or a secreted form

t hereof such as HBeAg. Collectively, these nol ecul es

are referred to herein as " HBeAg/ P22". 1 n accordance
SVMMA R QF EHE INOGENFROB the present invention,

it is identified that TLRs and in particular TLR-2 and

TLR-4 are differentially affected by the presence or
Bhsamett Bfs Jfeefigiie? uBRsOihe icBntekviRfuied! dtherivgdel el Wgkd “comprise”,
infection by HBV or a mutant formthereof. A mut ant
of ovanatPSHBNCH Ag |“Gemprisdsd qir ccoprrsingit Al bmandarstopd to imply the

tant ...The pre-c t ei )

oY s B e ot o oo FF PELAS bu not the
ektidsidn afianyl biRereleret, or tinteged od pRoupus eferentsasrgategers.or

t herapeutic or prophylactic agents including vacci nes

to treat or help prevent infection by HBV. They are

il e r r

e e e o e o DO SRR g ctvity are
mauhﬁexbtbyi ﬁleppeslerspomedbsteocmlof teas HIB \hepeii fided neffector molecule It is

|nfec i.on _or not h di seas ndi ti.on and. can
SR U7 15 sl RO A QT DY i SpEGiY and PEBYV-directed
Iﬁ&eéulwsﬁéafﬂchw Infdduldt® HRC el BINodXctiRY dfeghbde Matldrs. The cell surface

down- regulatlon of the TLRs which facilitates the

mharkess ané theprl BY espscified reetpomolppulgs pigs therefemyusetid therapentic and/or

(ﬁ?%logtl ! & e#% &)aﬁ%ﬁ%ttﬁe gpelsgrg;igg tﬁtnI géhtches tanﬁocﬂlﬁ% n of Toll-like

on pr ererore, therape
ra(t’é!#cﬁﬁ ('DLRZ@hMlth@brdselﬁ@&lﬂeSHBa@ﬁﬁlcﬁiedfanﬂgdu hied hm;d;e both the antigen

| evel s _of an HBVY-specified effector cul e

agethg B awdvsefulargqiﬁpsutkgm diagrastie zn%{ arSﬁep%C\VAﬁfsectwn and to

rgﬁa\{fo% R&%{Aéﬁ%@&é&&tmr MRAGHLE ﬂa&%uwee%nwamml € Y18V -specified
I.ch up-regul ates or ovvnregu ates (i.e. ul at es)

edifetloRnsexinleais piid-¢o12 pooteiilsRehdas the m%BthﬂmfoeuMIoe P25 hea secreted

f‘(a)f ! etﬁér%cr)f suclhegsuE-I%elASg H%eﬁgctlvel?y, these molecules are referred to herein as

"HBeAg/P22".

In accordance with a preferred embodiment of the present invention, it is identified that
TLRs and in particular TLR-2 and TLR-4 are differentially affected by the presence or
absence of HBeAg/P22 on or in liver cells following infection by HBV or a mutant form
thereof. A mutant form of HBV includes the pre-core mutant and/or the BCP mutant. The
pre-core protein (P22) or a secreted form thereof (HBeAg) and TLRs, and in particular,
TLR-2 and TLR-4, are, therefore, useful targets for therapeutic or prophylactic agents
including vaccines to treat or help prevent infection by HBV. They are also useful
diagnostic targets to determine whether a subject is or has been infected by HBV or
whether the subject is predisposed to or has a persistent infection or has another disease

condition and can be used as a clinical or epidemiological management tool.
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- mplgedanydach HerFe

The present invention further provides a nethod for
detecting the presence of infection by HBV or a

wale@sasadzondi ti on or a predisposition theretopCraUZHOS/000716

met hod conprising determ ning the presence or absence

of an HBV-specified effector nol ecul e which nodul ates

the level of TLR signalling wherein the presence or

absence of the effector nol ecyphe or an el evated or

reduced | evel of the TLR or a conponent within the TLR
signalling pathway is indicative of infection by HBV

or the presence of an associ ated di sease condition or

predi sposition thereto. The present invention further

provi des net hods for diagnosis or assessnent of

i et h.Qn: . e / Or¢l . .y
e B B L R g Ao o B T R ihich faciliates
the udtgionfprace$s. RinfectibatbgrainnianyHBa sich asfa pre{Rsresuotantssults in up-
TLR-2 qggﬁo& LR-4 on liver cells. The present

egYaiRn Iiha L8 Spr ovi des met hods for di agnosis or

assessnent of infection by HBV by determ ning the

presence and/or |evels of the HBV-specified effector

The! pressing inyenaon prswyideas ereiferg ethgrapputil Fadéorgpraphylaggicoggents capable

t 1.ni | | t
AL T A SATPENE g7 o
TIR| sl asCELRS2 ahBeTIR@semin HBASBpdcifiedC offé@opmdletale includes any

therefore, therapeutic and di agnostic aqents
ugaé 1 Qq%regg ssefmedylates) R TLR such as TLR-2 or

HORALTRRY REPBOM A fe S AmJbasRiSe R pbaf ect i on
p

of & nutant t’hereof or a predisposttion to, or
ersi stence, or clearance of infection. This aspect of

B A0S AR BB i o tction b
ARt ioRIMi EaBY RAHMREN of N §édifdsiMbnatheFRY, WhiNnREhod comprising
W thout a pre-core nutation. The present invention .

determipng vihe epresengetdroabsehee oéaan KB Yrspemiied effeptor gnelgecule which

e

BORtlE Sdremi élgvited sairehuwedjleel ofnheMLAC b veconiponsiit @within the TLR
an agent including a vaccine which down-regul ates the )
gighadlingopathyey 4t dndicative Qfrinksetio by fEVapr Hheepigenge of an associated

&@E@éﬁidﬁ%rp&%%§po§ftioﬂ99€reto.

The present invention further provides methods for diagnosis or assessment of infection by
a HBV by the presence and/or levels of the HBV-specified effector molecule which
modulates levels of a TLR or determining levels of TLRs such as TLR-2 and/or TLR-4 on

liver cells.

The present invention also provides methods for diagnosis or assessment of infection by
HBYV by determining the presence and/or levels of the HBV-specified effector molecule
which modulates levels of TLR signalling or determining levels of TLRs and components

of the signalling pathway such as TLR-2 and/or TLR-4 and NF«p on liver cells.

The present invention contemplates, therefore, therapeutic and diagnostic agents and
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down-regul ates the I evel of a TLR The present
i nvention further provides a nethod for nonitoring a

WO emponde t o t herapy as well as determ ni ng t hBCT/AU2005/000716

efficacy of a therapeutic reginmen. In addition, the
present invention contenplates a nethod for nonitoring
a response to a therapeutic protocol directed against
infection by HBV or devel opnepf _of a disease condition
said method conprising determning the |evel or
activity of a HBV-specified effector nol ecul e which
nodul ates TLR signal ling wherein the presence or

absence of the effector nolecule or an el ett ted or
COBPREiEANy EQBPriging sprme Mefubin he BREBIBRPIOR NS apdorrdiagnosis of

1ﬁfe by PB WP M{% ank fhetddFof ngéﬁ%pggltlbﬂft@%tr g@%xs@ﬁcy%\l clearance of

e presence o an assocl I seasé condition or
mfeetﬂors pldss espent dhdreepresenPrimfeatior garrmmiaglly sexdenals Hartha sreatment and

Ani el .are, al so ont . at resent

eren BB i el o ai R CaR B iRl eBh 15 tiny HEY with or
V@itlﬂfu@Q!ﬁke‘:@dre hRRJtRRENt ation showing | evels of TLR— 2 and

TLR-4 in HBV wildtype infected cells conpared to

pre-core nutant HBV infected cells. A bacul ovirus

SIS IR B bbb v v o
HaPing\Wa ldikeRecdnditset 66 hadhg 9 predigpssitbr chepdt6,- s4d @nethod comprising

nmut.ant HBV infected cells.. A baculoyirus system was
adiministpeing i@ sHd subiepboan effeqiiye ampunt oh ap ageHiipgiuding a vaccine which

dg%:l%ﬁﬁlaegtﬂ?eol@v&ﬂf hYRE SIS or Téx?%cé?ﬁldr Y& Eo&eelxbl%ssﬁﬁ Broduct or up-

ane suspensi on OM/cy
ch@eh&gegﬂnwmﬂwhepﬂbﬁaﬁt@.TLR2 and TLR4 fron1hepat|c
bi opsi es of an exanple patient with steatosis (dashed
line), patient with chronic HBV (shaded) and i sotype

’P&nﬁl‘éﬁm (ﬂ@hﬁ@ﬂj fddlfé?krovﬂb‘s% ReBAThY AMoBRodiklEa TédBénse to therapy as

down-regul ation on the surface of the hepatocytes in a
welt asdeterwiining deredficacy ofiBVhaspesitapegimant o an i ndi vi dual
with the normal |iver biopsy.

In addition, the present invention contemplates a method for monitoring a response to a
therapeutic protocol directed against infection by HBV or development of a disease
condition said method comprising determining the level or activity of a HBV-specified
effector molecule which modulates TLR signalling wherein the presence or absence of the
effector molecule or an elevated or reduced level of the TLR or a component within the
TLR signalling pathway is indicative of infection by HBV or the presence of an associated

disease condition or predisposition thereto.

Preferred mammals are humans. Animal models are also contemplated by the present

invention.
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Lower Panel s: Peripheral blood and hepatic biopsies
fromthree patients with with HBeAgpositive HBV

wo pdosatiion, five patients with HBeAg- negati ve PBNAU2005/000716

infection and five steatosis controls(C) were

exam ned. Peripheral blood (bl ood) was anal ysed for

TLR2 and TLR4 on CD14 positive nonocytes. Liver biopsy
tissue was separated into a sijpgle cell suspension and

run on the flow cytoneter. Kupffer cells and

Hepat ocytes were then gated and TLR2 and TLR4 were

nmeasured. The geonetric nean fluorescence was

expressed as a ratio to that of an_isotype control

BRIESH RESCRINEION OB EHEFEGURES change in TLR

Mean and standard devi ations fromthe individual

experinments are shown. Asterisk indicate p val ues

FiguFd 1CRMP 3k AhicM trbhreRRtatioh SshowirdU e oS TRRYI aRBI FBR-4 in HBV
representation of the change in TLR2, TLR4 and TNF-a .
widdteps infeiehe¢llsi ecompapgtbtoepistcotsimutant £B Yninfgeted cklds. Aobaculovirus
hours w th varying doses of HBV virus and TLR2 | evels
S(yét)ema‘ﬁ%seﬁlﬂﬁy A) were neasured on CD14 positive

nonocytes. Thegeonetric mean fluorescence was

expressed as a ratio to that of an_ isotype contral .

Bigure,ddis. a gmphipal depresepaiion rhawings layslsndin dERr-4h apd ILR-4 in HBV
S F-a. | a .

0k bEPRIREMBATE JifcoR b RIY BRI O0A A0, 29 paculovirus

dystendwas aplbyakweh l6@mos. from di fferent donors are

shown. The results for TLR2 were significant with a

p<0.02, as was the TNF results with a p<0.02. Figure 5

Figufe 9P Efa‘f)ﬁicaf ﬁ?fe@&ﬁﬂﬁ;ni Medls 6NRDASDni Vel k&Y. €M) Panel: Single
and in TNF-a |l evels. Heparinised whol e bl ood was

il swabeasion flow ezt kistagtamsnefdhapatocse, TMR2 @nd yiIR4 from hepatic

107.virus particles. of HBV htis B.Surf .
iR B A bRl v by HRBRLEE, el 8 Rpwonic HBY
(Bhade@) ind(iS6type dddEd] advtted LiRY). ThislemonstiResBa TWREoWh-regulation on
CD14 positive nonocytes (upper. panel). _The geonetric

the svrface 98 thesheppioay ol ehahicas With chroniic B Y s Compprg topn individual
Bt HSAorRs! 1§ B[P%'Iéy_anti body. The bottom panel
e -

represents t a in the supernatant as neasured by
ELI SA for the stimulations denonstrated aove. In

OB LR AT ROLR 5Bl T KRR it e
positive HBV infection, five patients with HBeAg-negative HBV infection and five
steatosis controls(C) were examined. Peripheral blood (blood) was analysed for TLR2 and
TLR4 on CD14 positive monocytes. Liver biopsy tissue was separated into a single cell
suspension and run on the flow cytometer. Kupffer cells and Hepatocytes were then gated
and TLR2 and TLR4 were measured. The geometric mean fluorescence was expressed as a
ratio to that of an isotype control antibody. The data is presented as % change in TLR.
Mean and standard deviations from the individual experiments are shown. Asterisk

indicate p values <0.05 compared with controls.

Figure 4 is a graphical representation of the change in TLR2, TLR4 and TNF-a levels.
Heparinised whole blood was stimulated for 20 hours with varying doses of HBV virus
and TLR2 levels (B) and TLR4 (A) were measured on CD14 positive monocytes. The
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change in TLR The nean and standard deviation of 5
i ndi vi dual experinments fromdifferent donors are

wahoami1igst eri sk i ndicate p val ues <0. 05 conparEUAv2ME000716

controls. Figure 6 is a graphical representation

showi ng change in TLR and TNF | evel s. Mock infected
(M, pre-core (PC) and core (C) baculovirus constructs
in HepG2 cells were run on thegsfl ow cytoneter and TLR2
and TLR4 was neasured. The geonetric mean fl uorescence
was expressed as a ratio to that of an isotype contro
anti body (top panel). The data are presented as %
change in TLR The bottom panel represents the _sang

g@emF lcsav&p%cfit@aesp@nwaw%ﬁxméa%e 38 ER togeref %asgtype control
r
B0 T Elia R Y e G BIGERE Ohgprosgys e TNF-ain

thé sxmeﬁiam )15 ardsured BﬁEURSAS’ﬂhe? ﬂ@ﬁh—ﬁ’ncﬁﬁqm&m@ de@&ﬁmtdfcﬁnmdlwdual
Bi gsyst ens

System (Ap d tive unt s
mra?raa Er@fn %@ﬁe@n&é@r@rwﬁé ﬂ@ t"Y%S‘Si“ﬁcam with a

t 0 e]il\@lh rget DNA vvas nor mal i sed
to d%Sgs ‘gﬁ%ﬁ%e fesgl%ﬁ%ﬁ (r)rggk cDNA (2-del t adel t aCT).

Reconbi nant HBV bacul ovi rus constructs were generated
Si edlrec nut a neS|s nd t sfection,.
Kbty &5 2 BOgue B PrOHGr Rt GETRE PV R eVels g iy ENF-a levels.

}ﬁc%%ﬂﬁfsw ShBle BIHES YRS stWardd! 1Y O megﬁrwltﬁhfeahﬁxg@@ﬁ,wud type 1x 10’

, as previously described. Hep& cells were
wvitue partahesdefc B Y (Wib) &ebathtisnB tSuriage amt[genE(@Pzg) dhBV Pre-core protein

B S BRSO S B R, bl on 14

pBitive %énoc?@% hpepand R I THE e MRMVmsas ﬂub%%céiﬁ:@dvéscéxpressed as a

make a single cell suspension, before staining for
rau@w thyt ofrant mytypmomrql@ptlb@bhﬂbe tbhtsomnelarﬁaregmmmw o in the

devi ation of thr Ast
B aBenC, BestBHS 0T o CRoNrr i S hepdfiffig bip addtion two
differeRO Py RERIE THBV NANand/ D) tafe dethbdRhted FTE@ dgta faré Pradented as %
di gramati c reﬁresent ation of the TLR si gnal ling

o{bg ngandty TDRr AThEmPESER standgd geviptien préEfFERdEvisilual experiments from
GHBERLETST B S8R0 YERE b P2 DS S conol

whi ch produces a pre-core protein or a secr et ed form
HER©6dnd SEPIIE! RPICTRUROBPNIG HERERI g HLBE IO lyels. Mock
iR tYREY Bre-&2t [(BE) and core (C) baculovirus constructs in HepG2 cells were run
on the flow cytometer and TLR2 and TLR4 was measured. The geometric mean
fluorescence was expressed as a ratio to that of an isotype control antibody (top panel).
The data are presented as % change in TLR. The bottom panel represents the same cells
subjected to TagMan Real time PCR (QPCR). This was performed in 384-well plate using
the Assays-On-Demand Gene Expression'Products (Applied Biosystems) and an ABI
Prism 7900HT Sequence Detection System (Applied Biosystems). The relative amounts of
PCR product were determined using the comparative Ct method, where the amount of
target DNA was normalised to 18s and relative to the mock ¢cDNA (2-deltadeltaCT).
Recombinant HBV baculovirus constructs were generated by site-directed mutagenesis and
co-transfection, using a 1.3 genome length wildtype (WT) HBV template (genotype D,
subtype ayw) (Invitrogen, Stratagene, CA), as previously described. HepG2 cells were then

!



and PBMCs (including peripheral nonocytes) whereas
infection by an HBV carrying a pre-core nutation
w@easor11BCP nutation results in an up-regul at i BeT/a12005/000716
TLR-2 and TLR-4 and may al so nodul ate TLR signalling.
The nodul ation of levels of TLR-2 and TLR-4 is
determ ned by the HBV-specified effector nolecule,
pre-core protein or a secretegqformthereof such as
HBeAg. The presence, absence or |evels of pre-core
protein or a secreted formthereof such as HBeAg or
| evel s of TLR-2 and TLR-4 and/or the function or
activity of pre-core protein reted.form
e i prnTel vy F6o GiAFaand: PSR exsombinan B baoulovirus at a
i
T L O TS0 e Tor ol BRI b el el serum
fraefkfﬁiMowas Acdi viedntal ingke pr englore@llpsuspensiomyrbefore staining for flow
Secr et e ﬁ%&fﬁ%ﬁ% %&pgagfaghld]%fﬂnﬁlgrgl%\/gagqﬁg L}%F%‘é;p%nments Asterisk
lﬁaic-:&tte ?%m@a l© b sTEReiHaridowi EorftdlLasRicRirRintdYy tRe ﬁ@ﬁ-—b@ﬂaﬁ{étrlc Mann
form thereof such as HBeAg or TLR- 2 and/or TLR-4
WhaitedysUdestconponent s of the TLR signal | ing pathway.
The pre-core protein or a secreted formthereof such
as HBeAg is hereinafter referred to as "pre-core
FipekeT i3/aHBgAghatic Téregenragondf the VIR sigmalkxg patiway.o HBV
variants carrying a precore nutatin such as a
truncation, point or null nutation, and also the HBV
variants with a BCP nutation(s) that down regul ate
transcription of the HBV precore gene. The present
i nvention provides, therefore, agents which nodul ate
| evel s of pre-core protein/HBeAg and/or TLRs and in
particular TLR-2 and/or TLR-4, or conponents of the
TLR signal | i ng pat hway, diagnostic agents to determ ne
the | evels of pre-core protein/HBeAg and/ or TLR-2
and/ or TLR-4 and/or conponents of the TLR signalling
pat hway and nethods for the treatnent and/or
prophyl axi s of infection including devel opnent of a
vacci ne for HBV infection. The present invention
further contenplates a nmethod for nonitoring a
response to a therapeutic protocol as well as a neans
for determning the efficacy of a therapeutic regi nen.
In particular, the present invention provides a
clinical or epidem ol ogica
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managenent tool for infection and devel opnent of other
di sease conditions in animals such as marmal s and in

w@ansicupar humans. The present invention furter/AU2005/000716

permts a distinction between an infection with an HBV
whi ch produces a pre-core protein/HBeAg or a virus
whi ch does not (ie., prcore and/or BCP nutant) based
on the TLR |l evel s or conponentg_of the TLR signalling
pat hway. Accordingly, one aspect of the present
i nvention contenplates a nethod for detecting the
presence of infection by HBV or a di sease condition or
edls osition thereto, said nethod conpri si
laEt HLED PESCRIRTION OF EHFFREBE D EMBODIMENTS
HBV- speci fied effector nol ecul e which nodul ates the
| evel or activity of a TLR or determ ning the |evel or
Bel frédehy 1n%nt§chﬁsPre%léﬁ'te@mhﬂf‘i%rpﬂletd%?é'rﬁﬂﬁtﬂéﬁ ke liffettih by an HBV
presence or absence of the effector nolecule or an
whielv ptastiices a pecioare dproteinedr afseqrpied Tom @lnerepﬂﬁmbla@d{BeAg results in

A 2 I N YA e

And B SI0R idch@iing Perieal thénde e&) GlkRbs lﬁfbald@reysaﬁtHBV carrylng a
i nvention provides a nethod detecting the presence

nse-cpief mBtation aWOHB@Pomuaitl@n gesaléte iz 8 dIlPthg)‘Ha‘éﬁn af TLR-2 and TLR-4
Rl 1581 SROS Ho'dgﬁtet ’ﬁﬁﬁ% eggfauﬁqg' h oﬁeﬂusg%g ;gv%isr& TLR-2 and TLR-4 is

termnin sence 0
ddRymsrpe Chyf thed—IBfo-sqetnﬁed reffieetot! e lendnles Iprevoata l padoem dhe secreted form:

evel of TLR signalling wherein th esence or
tg%%éw%’é[‘@ﬁ %%Pﬁ@&f%“ﬁ%l R %6 evpk | REGEPREPrgtein or a secreted
foRA Wieechf sa¥ehs Hﬁekg%r TLRISST 1L IC2HRAAME R -4 Wbk thd RBctldilor activity

signal l'ing pathway i s indicative of infection by HBV
ofr plleh@rq)rpe@emcer of segreterk §ooi shesepfdsusbasse Hisd@ prcmndm»a dlagnostlc

B 8L, B AT Ry D85 RFs  ERGE 7 §5Fposivn o

Hepidtéite ofIHBY ﬁﬁ‘f@@tﬁkﬁﬁ‘ AdditidhbBE,t pre@oRYpro@ih 6F a ecreted form thereof
di sease condi tion or %r_edl sposition thereto, said

sweh rsdHBsAEr i1diBng anst EL Hhibsgomeherppentise targsts o @gends including
\%ﬁcﬁ?e i‘éhzrgggﬁléﬂeﬁg% %Exfeeﬁrlc)&flr['g} Q%H%;%%eﬂ"foﬁﬁ tHHg%?cﬁsas HBeAg or

erm ni
TeR-@l andror S8R -¢ ildvglsafr cbim@oﬂ'd.rﬁh oftthe ALRasigratling Immmy. , or
conmponents of the TLR signalling pathway
The pre-core protein or a secreted form thereof such as HBeAg is hereinafter referred to as
"pre-core protein/HBeAg". The present invention extends to HBV variants carrying a pre-

core mutatin such as a truncation, point or null mutation, and also the HBV variants with a

BCP mutation(s) that down regulate transcription of the HBV precore gene.

The present invention provides, therefore, agents which modulate levels of pre-core
protein/HBeAg and/or TLRs and in particular TLR-2 and/or TLR-4, or components of the
TLR signalling pathway, diagnostic agents to determine the levels of pre-core
protein/HBeAg and/or TLR-2 and/or TLR-4 and/or components of the TLR signalling
pathway and methods for the treatment and/or prophylaxis of infection including

development of a vaccine for HBV infection.
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wherein the presence or absence of the effector
nol ecul e or an el evated or reduced | evel of the TLR or
w@2desmnligy or conponents of the TLR signal | i ngp@EAt2ay/000716

thereof is indicative of infection by the HBV or the

presence of an associ ated di sease condition or

predi sposition thereto. Another enbodi nent of the

present invention provides a_method for nonitoring a

response to a therapeutic protocol directed against

infection by HBV or devel opnment of a di sease condition

sai d nethod conprising determning the |evel or

activity of a HBV-specif ed effector nolecule or the

Theypresest igvantiphtfjarther gontemplaies 2 matndofort MOpKering a response to a
. res e o0 e :

HRREHF Arifpoll SEFRTCpch BRRTGE lorplifng e i of o therapeutic

régifend e gpdrtian &0 fthe queRandmnicntiof proeidés R <ligical lor ngpidemiological

pat hway i s jndicative of infectioqgg HBX or the .. ) )

mAREURtY topl fr intestien and dleyslormen Sther, pisppsg conditions in animals

SBEPEY ARARald £ ih BeARhAr nathhdd yet another aspect of

the present 1nvention i1s directed to nethod of

treating a subject infected with HBV or having a

I sease, condi.t i or havin r edi sition.thereto
ISRt O B PR R S TR e Ry pth an HBV
\ﬂﬂp@&f&ﬁl&és\/ﬁ pBYBB tprOkinAIBEAL R al VielsU@hitl dbey J6E (188 preore and/or
whi ch down-regul at es ﬁée-core pr ot ei n/ HBe or

A up- or
B{oRvmutangbaseden thed LReleuels of cgnmmnﬁrofébﬁwﬁbﬁérﬁrellglg patevay.
signal li ng pat hway. Before describing the present
invention in detail, it is to be understood that
Altosdingl 9} brer avps@ df i prebend inviehtors ubjtemplateswemeihod forsdetecting the

not limted to specific fornulations of co nent s, .
nressnscaet iEFPITRY HRY, orgd shitgase 6‘@‘!“2%% or @ Iggtgﬁlép?ﬁlt%g{ thereto, said
AShSYCH gggin gdéegerﬁlliﬂin zhelsa ﬁi]‘c%eﬂc@ Heapleasr st Qﬁg-lﬁbastpe(t,ihgd effector

term no ere or the purpose o o
mielscule bilich parduiatesl the levddoati mivity afnd yi1dhoridstemining the level or

i nt end t e limtin | t st .be noted that, as
a5t P e 3p p dPoletere BRI T Enat A apscls pfthe effector
mélecule 3P an 8RJated BETedubsd 1UE dTithé TLRasRERSHolYR tigsésoftibendicative of
cont ext cleargy di ctates ot herwi se. Thus, for _exanp

(V)

. . ore e’ . ., .
infstdom by the IBY orcthenperserre 9fn@ assredated dispase copditipn @p @redisposition

tﬁ%-%@ll as two or noreconpounds; reference to "an

etive agent" includes a single active agent, as well

as two or

In particular, the present invention provides a method for detecting the presence of
infection by HBV or a disease condition or a predisposition thereto, said method
comprising determining the presence or absence of an HBV-specified effector molecule
which modulates the level of TLR signalling wherein the presence or absence of the
effector molecule. or an elevated or reduced level of the TLR or a component within the

TLR signalling pathway is indicative of infection by HBV or the presence of an associated

disease condition or predisposition thereto.

Furthermore, antother aspect of the present invention contemplates a method for detecting
the presence of infection by HBV or a disease condition or a predisposition thereto, said

method comprising determining the presence or absence of an HBV-specified effector
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nore active agents; and so forth. In describing and
claimng the present invention, the follow ng

WO eoositnabogy are used in accordance with the PCT/AU2005/000716

definitions set forth below The terns "conpound”,
"active agent", "pharmacol ogically active agent",

"medi canent”, "active" and "drug" are used

i nterchangeably herein to refgr_to a chem cal conpound
that induces a desired pharmacol ogi cal and/ or
physi ol ogi cal effect. The terns al so enconpass

phar maceutical ly acceptabl e and pharnacol ogically

actlve|n redi ents of those active agents specificall
HelSEYL 6n%@glhévwlat?%q&eu@mgorbawvafat0 aﬁ%&rt@t%mlgg the level or

a%ﬁt/ﬁ{' %g tkﬁrxﬂﬁswg ﬁ&qgfégscher@&tt by @oxﬂg&?elﬂ%l oA @S ’TL@ &bRdfing pathway

and en the“terns "conp active
aiyeinthe prebenceac ebsegécal thy efedtonmpolegantot an elevated or reduced level of

t d th
P T & ShBruplosd chipordieos e 1T SerliRg Rnpay dusal S indicative

delinfeQioks byetle MBVhaF MRS piticnad | of aRCARbEARME. disease condition or
phar macol ogi cal |y active salts, esters, am des,

pedigpaston theretbol i t es, anal ogs, etc. The term
"conpound” is not to be construed as a cheni ca
conpound only but extends to peptides, polypeptides

Ancthe dhiiditiera gl preat FReMionCcprovidecal hﬁﬂqo‘ﬁllfchmaﬁltdﬁﬁ#g a response
DNA and chemi cal . anal ogs thereof. Reference to

tofefherapgutic p@gpcybgggqt agaépst--ubﬁeg,tgcg} by HBY o d!@gelopment of a disease
LRoY! Ef E%d%&%r%ﬁ%&&@ﬁﬂlﬂﬁ %e'léx%‘?%?'a&éﬁﬁggfr gﬁﬁv specified

conponent . agoni st IS an exanp
&ffﬁtmmundl,ecdetorvthe dgehtor aotivityref al BhRcad b yhoactog ¢hereof wherein the
ent ctive an

oA alrer et e fahonmoRts B B pEVaED orretpessllagel of the TLR or
@ﬁ&iﬁmog @iéﬂ&ﬁew&m&hﬁs Io&r tRITIER ighalliBk %mwa? % intafile of infection by

down-r égul ates a "agonist" or enti ator”
IdBVrcerghn pleesnCe h’éam wed;lsteéﬂlssase <coondigiop pop@dwpmémgtl@retca
"TLR, such as TLR-2 or TLR-4. The present invention
extends to a vaccine and to conbi nbati ons of conpounds

Sl agembthes Usgecost A8 pAgeriti ifvention an Hirgded &t Bethbd 'BE Reating a subject
and/or 4 and a nucl eosi.de anal gg or anti-precgre
1o Witk HRY pr hevma@t4%@6@%?0@&“&%@%‘/“@% ég’fedlfmﬂﬁﬂlﬁé thereto, said

Ilngljﬁbg cothpriding ARG rifY toXhfd&ubject an effective amount of an agent including

a vaccine which down-regulates pre-core protein/HBeAg or up- or down-regulates the
level of a TLR or components of the signalling pathway.

\
Before describing the present invention in detail, it is to be understood that unless
otherwise indicated, the subject invention is not limited to specific formulations of
components, manufacturing methods, dosage, regimens, or the like, as such may vary. It is
also to be understood that the terminology used herein is for the purpose of describing

particular embodiments only and is not intended to be limiting.

It must be noted that, as used in the subject specification, the singular forms “a”, “an” and
“the” include plural aspects unless the context clearly dictates otherwise. Thus, for

example, reference to a “compound” includes a single compound, as well as two or more



10

15

20

25

30

i mmunonodul atory agents. The present invention
contenpl ates, therefore, conpounds useful in

wormshatipng | evel s of pre-core protein/ HBeAg OPCEATLRS/000716

such as TLR-2 and/or TLR-4 or potentiating general or
speci fic TLR signaling. The conpounds have an effect
on reducing or preventing or treating infection by HBV
or treating another disease c_:ngliti on. The preferred
cells which carry the TLRs to be nodul ated i ncl ude

liver cells. A I iver cell i ncI udes a hepat ocyte.
Refer ence to a "conpound”, active agent "
" phar macol ogi cal |y active agent”, "nedi carrent

componnds; refprgncediolgn artivd ageat IngHERstingp acive agrat @5 well as two or
IH}%%Q&J%Q% SUEN, Aspan antagoni st of pre-core
eAgy

oteln/ or agoni st or potentiator of TLR or TLR
Si gnal ing. A "conbination" also includes multi-part
part pharnmaceuti cal co i tion where

s at
Ipﬁgs%f P8 gmﬁ?;@nmqgv éﬂesggtpglygﬂtéqny the lélv\glég] teﬁpnnology are used in
%b&ﬁ%ﬂ&%tﬁﬁl@%ﬁhﬁo}{s%fm&i@ﬂ together prior to

I spensation. For exanple, a multi-part pharmaceuti cal
pack may have a nodul at or of pre core prote| n/ HBeAg or

d . . —
Thyered hrdinl s TG AT i BR e Ry R “medicament

QUG dnd AR ¢ GsedOihter¢abEdably Kitein tar€fet/®L4l ch@nical compound that
descri be up- or down-regulation. The ternms "effective

indenena-depinell Phavmpeqiegicslad{oy nbysiglogicpbeiferbyuRae tegms aljo encompass
;ﬁg?rﬂ%ce calf egc%g{aﬁ eealgﬁeg»l ary d’ﬁ?{%icﬁllf cn@mHElIedf%Btst BF those active

agen OVI rapeuti c or
dpensi spk:ﬂﬁbaﬂﬁ}l Ir&:fnflemetd hdreint imelud‘mgebutamot"lerhfted:tta) selts, esters, amides,

HBe Ag- nodul atl or TLR-nod [ " of g _—

Brg r&gmcrww&t& OHFFEU?'Ral aanetﬁ g‘;‘ggt ﬁer Ceﬁngound active

g@gﬂ”r 8 ajrﬂ’laé’cﬁo%lgil}fQMeraegQHﬂ”at‘ﬁe@h'aﬁnEMnCt‘dcﬂ@e’(’fand “drug” are used,
re-core prote BeAg or up- or down-regulate a

thpxeot fis o TR lmdctstcwth_lRt Zhigr inTludes} the actvpoagent ipat ese as “well as

LR si cco hed, . for exa

rpﬁcggﬁbaéh't cch ai)%g n}én%&?og%ecg n?ciltve %alt&r EStEtS; @ npmc?és prodrugs,
REb&tEd, HAaIEs Oétc ATh@YaH Séorhipoudd” ds Rt %ltbeaédh&ﬁ'u&lf as a chemical
the TLR or its signaling conmponents such as agents

GomiRoynd ranlyy bukiexieade W@M%SP@WP?HW@@W@W&I@WH}% gigwell as genetic
Iggfegl\ﬂ@y Sué?\y asam,SDM' 8121 é}{égrﬂgaq aﬁlgﬁ)g;nﬁ%reof. Reference to a “peptide”,
“polypeptide” or “protein” includes molecules with a polysaccharide or lipopolysaccharide
component. The term “antagonist” is an example of a compound, active agent,
pharmacologically active agent, medicament, active and drug which down-regulates the
level of pre-core protein/HBeAg or other pathogen-specific effector molecule or which
down-regulates a TLR. An "agonist" or "potentiator" up-regulates the levels of pre-core
protein/HBeAg or a TLR, such as TLR-2 or TLR-4.

The present invention extends to a vaccine and to combinbations of compounds or agents
such as an agonist or antagonists of TLR-2 and/or 4 and a nucleoside analog or anti-pre-
core/HBeAg antibody, or antiviral cytokines ( eg., IFN-cc., IFN-y, IL-2, TNF-c) or other

immunomodulatory agents.
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signaling pathway via other cellular receptors or by
the agents antagoni zing inhibitors of TLR signaling

wae@eowpondmd s. Undesirable effects, e.g. side efP@AB2005000716

are sonetinmes mani fested along with the desired

t herapeutic effect; hence, a practitioner balances the
potential benefits against the potential risks in
determ ning what is an appropjpate”effective amount”.
The exact amount required will vary from subject to
subj ect, depending on the species, age and genera
condition of the subject, node of adm nistration and

the like, Thus, it may not be possible to specify, an,
ThearesentinveRtiqn, eonigraRiAtes,, thetsiosseomponndg,Riesyrin apedulating levels of
" ) H n I I ) 1 K _ . e
RSB RIRARL o LIS BOF i TRTRY Pt genel o
spedific rIdLR isignabngeThereompoumls. haBg dmphktectaore neducalg yr preventing or

accept gbl e" c (er, excipient or diluent is,nea a .
(AL arreROn EH, T YrprareBtEn prhealiveate soriiog ThF Prlgreq eells which
cﬁﬂ? the ARG ©abd YndAtlRIdNRIWAS Qiven deisd. 12ler céll rclid®§ a hepatocyte.
material may be admnistered to a subject along with,

Referened elot ed ‘Gomppundigefiactivet agent” c aipbrmepcalogicatly a active  agent”,
Subst ant j»al. advyerse.reacti on,. rrier Y..j.ncl .
BEARs PR oY CrRE, ERGInR Don ODBIBUG TR o MO sctives such as
MehithgRINtSof PEI-Edrk NGroRYFHBSAgWST aptidstobr @dtdnsintoyi GSTOTLR or TLR
agents, pH buffering agents, preservatives, and the

sgnebing A pirambiradion’ élto weliges MulRareychag ¢ peo-part pharmaceutical
Cgo %éigi?? Q\/h‘\!?antglg %F{}gsr ?ﬂ%ﬂrgﬁg%ﬁ% a?etlﬂ( glg} gigfn]?of’ 8spdri€d separately or

ion. nMaco y
adedeql aptthér pairto depdmsatiorermi de, prodrug or derivative

of a conpound as provided herein is a salt, ester,

am de, prodrug or derivative that this not

Rjrobegigal !alymﬁfti-?alr’f‘%\ﬁ&ﬁ&euﬁ@?%d'cﬁb}nﬁy R hemBBulator of pre-core
"treating" and "treatnent" as used herein refer to
pretdindtiBoAgion asELR rantlyongrad/merefandicuisnadyaladr anfinyirad mgews. The terms
dnfection or disease, el mnati Rt 8 10178 and/ or .
R o s deBT RN Be B PO Al 2op RIE "B Red 1o describe

Y BPEOWR-ré@fultidnect i on and/ or their underlying cause
and i nprovenent or renedi ati on of damage. Col | ater al
damage, for exanple, following viral infection may be

tﬁée\r/tgf%%ﬁgﬁgﬁvf E@%P@i ea?xh RO t MiyERRLOE %E)Hllltarof an agent as used
herein mean a sufficient amount of the agent to provide the desired therapeutic or
physiological effect. Furthermore, an “effective HBeAg-modulating or TLR-modulating
amount” of an agent is a sufficient amount of the agent to directly or indirectly up- or
down-regulate the function of pre-core protein/HBeAg or up- or down-regulate a specific
TLR such a TLR-2 or TLR-4 or to potentiate TLR signaling. This may be accomplished,
for example, by the agents acting as an antagonist of pre-core protein/HBeAg or an agonist
(i.e. a potentiator) of the TLR or its signaling components such as agents which are or
mimic components of the TLR signaling pathway, by agents which induce the TLR
signaling pathway via other cellular receptors or by the agents antagonizing inhibitors of
TLR signaling components. Undesirable effects, e.g. side effects, are sometimes

manifested along with the desired therapeutic effect; hence, a practitioner balances the

potential benefits against the potential risks in determining what is an appropriate



10

15

20

25

30

"Treating" a patient may involve prevention of
i nfection or other disease condition or adverse

webpsiioliggi cal event in a susceptibl e indivi dugdT/aB82005/000716

well as treatnent of a clinically synptomatic

i ndi vidual by inhibiting an infection or other disease
condi tion or downstream condition such as liver damage
or cancer. Cenerally, such a ?@ndltlon or disorder is
an infection, nore particular a viral infection
and, even nore particularly, |nfection by HBV. Thus,

for exanple, the subject nmethod of "treating” a
gblent with an infection or with enS|t¥1for one

ﬁé‘@e?@ﬁ“’éﬁwcd‘?ﬁ?a@?@é PR FeaiEssh .waﬁ gyt ffem subject to subject,
dep&ﬁﬁﬁ &?tﬂ%rsp%lgse Qhr?c?gech%ra@ ng‘falﬁbrPQf e sﬁ%%t fvde of administration
eating the'in tion or other di sease candition once
apd tilablikes Adds, iRabenerteepcssibleHBypecaly antexagtiileffectareramount”. However,

Hepatitis vi.rus" ingl.udes all i ants incl
apaPRr s SOREH amoyb it g v RL e ey BX iridhed by one of
ordinRryaskilNiACthe e udipg R BEBnOExpefTena@tiogi cal agents.
Particularly inmportant variants are pre-core and/or
BCP nutants of HBV. "Patient" as used herein refers to

N | . a f r .
T N N R —
\fehfclﬁlb@hj)tdﬁctﬂ dndmartiabthat &f ndtiwolpglesldsﬂbr bﬂmmtse @Adesirable, i.e. the

There is no limtation on the type of | that

ety BanoFiadnypisieradnie @.se@%ﬂml?ﬂwéf@r eglected aetive agent without
o‘aﬂﬁﬁ ? W 1al C%ub aﬂtrl d%lls Réacabs E&RERARA 'ﬁlo(ﬂﬁfe' éiaplents and other
rega ess ) unan or non- human ani na

doditive$ enaheab dleeaEs dctengadus,chjonéahg agamby, eGttingaon mulslfymgtagents, pH

reci pient. The comp hods f .the present
R 1B ey Eo A P AP NG TR A TEHSIGH Al sampBifion My also be
dé@érﬁfeki%ﬁé’ndﬁﬁé%rﬁh@%ﬁﬁﬂ%rﬂ as&svalcange&ﬁ?@dmorﬁorrest ic or
wi | d ani mal husbandry. The conpounds of the present
|nvent|on may be large or small nolecules, nucleic

S S r ns o

11%1 wﬁgcélbggélﬂﬂé%?@t%@% i ?agse§tg? erﬁ@{:, rr?grugror derivative of a
d@ytﬂfoudd m@lpe@sdﬂas herdmhlsas sdR)NAkter, imigde Fib&édﬁxgn@i éordative that this not
(|nclud|ng Rl SC co b%; and Di cer conpl exes),
Hiolggiepie or fhemps, %”a e conpounds may need to be
nodi fied so

The terms “treating” and “treatment” as used herein refer to reduction in severity and/or
frequency of symptoms of infection or disease, elimination of symptoms and/or underlying
cause, prevention of the occurrence of symptoms of infection and/or their underlying cause
and improvement or remediation of damage. Collateral damage, for example, following
viral infection may be liver damage such as cirrhosis or hepatocellular carcinoma of the

liver.

“Treating” a patient may involve prevention of infection or other disease condition or
adverse physiological event in a susceptible individual as well as treatment of a clinically
symptomatic individual by inhibiting an infection or other disease condition or
downstream condition such as liver damage or cancer. Generally, such a condition or

disorder is an infection, more particularly, a viral infection and, even more particularly,
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as to facilitate entry into a cell. This is not a
requi renent if the conpound interacts with an

wexosaciadd ul ar receptor. Exanpl es of agents i nedTaB2005/000716

chem cal agents and anti bodies which interact with
pre-core protein/HBeAg or the TLR or genetic nol ecul es
whi ch nodul ates pre-core expression. As indicated
above, the preferred ani mals_agfe hunmans. Exanpl es of

| aboratory test animals (including animal nodeling)
include mce, rats, rabbits, guinea pigs and hansters.
Rabbits and rodent animals, such as rats and m ce,

provi de a_conveni ent test stem or an

del .
1p_fe9té@pf by BV ‘Feuss forexamaple. § ject g;,%hod[)ra %‘g?eoagg &t & patient with an

I C
B RT3 5, AU AR oo of e
iffeotidru dr r@ghdraatisedse) adaditiamchs Dwvels @p trdating phe i infectiore lor agher disease

Dr os.ophi | a aster are also contenplated. The
CBP&@@EPH??I ? %fprOV|des therefore, agents which

nodul ate (e.g agonl ze or ant agoni Ze) pre-core
pr ot ei n/ HBeA nodul ate (i. potentiate or activate
ReferaneeatgotiilB omltssﬁslh@nn epanausz Bawigus3rintiugest all pagants including

B rl?r?tgﬂ%ﬁ%is gen{o p@o cu?aremjeraag ?ﬁc a&:ﬁ%dsﬁua{ Scrn%%{%omge analogs or

nmprising COI’]t acC

igandiolticl dgdids. Wattoupir- 1ﬁ@bﬁa1ﬁ1ﬁ@h@htﬁ/aHBpp69:o@¢’ aIiRi/EﬁLIECP mutants of
such as TLR- 2 or TLR-4 or a part thereof. The

¥.core protei n/ HBeAg or TLR nolecule is referred to
herein as a "target" or "target nol ecule". The
screeni ng procedure includes assaying (i) for the
‘Pataehae uséd hembnmlfm thehvenenalf peefeinbly andntrid andrigete, preferably

i S GrasBl Bt te DA ireL R iBE SAsdiags of the present

iRberion ayhér@iéqiovlﬁﬁnﬁmm the typ% PRl %a@%&ﬂ}dfbenéﬂi fﬁﬂ:@the presently
conpetitive bind |gg assays, the target is typicall

y
deatsdied chhapnacgutieal nnulgtlg@pmdatr@dwfds ofh m’eyﬂnbm%fdl%se of whether a
g{)gé)l: oerxnso% d tal'}leanellrrrrlg ¥1a¥ {)f‘érr d as ?n lfﬁi“f\g&?al U ge)ct animal, host or

st |ng o) e agent  berng

rkﬁﬁieﬁﬁ T E@Iﬁﬁ@ind@DdrﬁlCﬂﬂeﬂ}on’dﬁ theyprédedo nlﬂ%ﬁﬁblﬂi Ehailé'letpphcatlons in
anount of  bound, rather than free, target. is. also
hyergsi miedicing, ValsEnanyhedisisotinwel aashisy gﬁmﬁ @ﬁ@eﬁtsfr getwild animal

}ﬂlgglm;dpy.rreasure t he amount of

The compounds of the present invention may be large or small molecules, nucleic acid
molecules (including antisense or sense molecules), peptides, polypeptides or proteins or
hybrid molecules such as RNAi- or siRNA-complexes (including RISC complexes and
Dicer complexes), ribozymes or DNAzymes. The compounds may need to be modified so
as to facilitate entry into a cell. This is not a requirement if the compound interacts with an
extracellular receptor. Examples of agents include chemical agents and antibodies which
interact with pre-core protein/HBeAg or the TLR or genetic molecules which modulates

pre-core expression.

As indicated above, the preferred animals are humans.
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conmpound binding to target in the presence and in the
absence of the drug being tested. Such conpounds nay

WO pdushitioe he target which is useful, for exanpP@r/AUzN05/000716

findi ng nodul ators of pre-core protein/ HBeAg or

nodul ators of a TLR required for the treatnent or
prophyl axis of HBV infection. Another technique for
drug screening provides high_throughput screening for
conmpounds having suitable binding affinity to a target
and is described in detail in Geysen (Internationa

Pat ent Publication No. WO 84/03564). Briefly stated,

| arge nunpbers ofdifferent sma|l  peptide test corrpounds
Easaginlgpnoh dahosateryo tesh agimmaly (nGpingapimal jepdelingpindyde mice, rats,

RIS [un%ﬁ’ gﬁ%\ﬁo E%F hambtedsd ‘?&bbl-g' fnd ?(Eﬁ(flng %nfln}ﬁa% s%emg UAdSand mice,

are f acte a target washe tar get
provide alcenvenidnh east siateac beahimpl medélobesetk akinalmnintinde Sleep, cows,
nmet hod da ted.for .sc

Iﬁéﬁg _gﬁgtg,lt ﬁcaées %ﬂe‘}ﬂr}% b @all%p@ isre)en a% alfwoarn species (such as

&d@ﬁi}efz%ﬁﬁsfﬁxérﬁﬂq&ahﬁ (ﬁl@ﬂf@iﬂ@aézﬁfe' RadH PR @Bﬁ)%h?l@ species such as
screening for target nodul ators of precore

l@rrocwdula/mﬂem@agterete aioReontamated TLR-2 or TLR- 4.
Purified target can be coated directly onto plates for
use in the aforenentioned drug screening techni ques.

THR\VRYSREnt RORnAeMgravided, ntherifidrepagdets whichhmodalage (e gBYgonize or
al so be used to immphilize the target on the solid

WélzeWr%&‘dpf@?l%@&ﬁA@i @ mesfulye 6% BPEnHpts1aRY YR pfyantagonize)
Qlcﬁ% gﬁ uﬁgﬂ{gr flﬁRILphl bitors of pre-core
ls-| ng.

pro%eln e present invention also contenplates
the use of conpetitive drug screening assays in which

eutralizing.anti bodi es capab) e .of s ecifica . .
CRIFSRG HETHGH ReToblafs (ORIt i EUPE B a0 e s Fomprising, for
QaRd) dorttfetidpe daniRigte Rig Mtﬁ%@&% préieinAIBeA S Br E LR such as TLR-

manner, the anti bodi es can be used to detect
ZboeﬁbRefbom path jhepenst T@pm%pm@%&omﬂm%mule is referred to

%Eet:éln %g?'{‘e‘%ﬁe oot ?ﬁgeﬂélegtrxleg% F§%¥e%§‘n§ éﬁg %ﬂg«gh}gés assaying (i) for

tHO PRese AdabS abbh@ll@chbmac km&ugaﬁﬂl ﬂh@dm%ﬁt ajr(ii) an alteration in the
preferred. Antibodies may be epared by any of a
HPRSSIPT Vol fsnUckeis Acie AN girogngp @iges One form of assay

RLALE! bR OBinding LRsay3N T4 REA ESmBtiltive bmdlng assays, the target is

typically labeled. Free target is separated from any putative complex and the amount of
free (i.e. uncomplexed) label is a measure of the binding of the agent being tested to target
molecule. One may also measure the amount of bound, rather than free, target. It is also
possible to label the compound rather than the target and to measure the amount of
compound binding to target in the presence and in the absence of the drug being tested.
Such compounds may inhibit the target which is useful, for example, in finding modulators
of pre-core protein/HBeAg or modulators of a TLR required for the treatment or

prophylaxis of HBV infection.

Another technique for drug screening provides high throughput screening for compounds
having suitable binding affinity to a target and is described in detail in Geysen

(International Patent Publication No. WO 84/03564). Briefly stated, large numbers of
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general ly but not necessarily derived from non-hunman
animal s such as prinmates, livestock animals (e.g.

waheepiiigows, pigs, goats, horses), |aborator yPaBsU2005/000716

animals (e.g. mce, rats, guinea pigs, rabbits) and

conpani on animals (e.g. dogs, cats). Generally,

anti body based assays are conducted in vitro on cel

or tissue biopsies. However, Eg an antibody is

sui tably dei muni zed or, in the case of human use,

humani zed, then the antibody can be | abeled wth, for

exanple a nuclear tag, admnistered to a subject and
e site of nuclear |abel accumyl ation de“g;m ned

44 BB weplcraptide ssshrepreundy Al SYRREHZEEORBR 8P WhSB@AgS%h as plastic
%ﬁ?ﬁxa%ﬂ]p%‘?%r's%rfa@@ am%ese taP qgsﬁ;%@ utﬁﬁseérepﬁ‘:ta&@@ &It a target and

er targeting agent. Accor , present
Warshedlthmddxmndmletculecﬁe|thﬁmdntz®@ﬂ bpmmshafs wélkknown in the art. This

h.% o egﬁgﬁgmaﬁ fr 89T ?rtgxgg grm;l}ﬁx% ggﬁb‘fed é:E%tﬁ}CBgantltles This aspect,
tﬁé&éfo‘i‘@ rexRRIIO cHiAbinkRdSaDPRERNELDH frectiid RP Aar@st fn@dulators of pre-

pre core protein/ HBeAg or a TLR, the nolecule’is
Ageoref TLRssuch 45 TR 2 B13Rdi cal sanpl e

mhether this be fromani mal including human tissue or

fromcell culture if produced by reconbi nant neans.

Ieeifedafatget ca@ecydagal direbtlyep@b oslytee fonhse dn th\aﬁﬁélﬁaﬁtloned drug
source. The pre-core protein/ HBeAg gor TLR can
sg@samatt@équusmvasmoa@emh@w@owséwlestaxaehmaé also be used

"ﬁﬂﬁlobﬁf% %}%anfgll ethéegaﬁcﬁt %r e o nl}t&@h%g asﬂ%éﬁg_arg%; pre-core

any one or pre-core

protsmeBeAg mtv@rra(lm lmru‘spﬁtl bs mdjbiered, prefeosi fryteindiiBeAgi cal
activity and its affinity for another entity (e.qg.

anot her protein or chem cal conpound to which it binds

Ble REL2E MB8LAS 8RE IcBhRMblatcsiHe usé OF cBHPBIIR: drug screening assays in
separation of pre-core protein/HBeAg or TLR fromthe

wohioh oejitedizingantibedietegaphile o€ W@MIIM%IW badarget qommste with a test
Blpriguhd SRS oL B0 o bABEERENRNAS FIATRAARL ARDNovibodies can
béh nwdatwgeaphyi)a pﬁisaﬁ‘kr@ﬁ)h@y q&pﬁde( évigch phhrgacmyl @d’fhdﬁ‘e antigenic
el ectrophoresis, isoelectric focussing), size

?ﬁﬁ'ﬂf&w ﬁtagget gel filtration, ultra-filtration)
and affinity-medi ated separation (e.g. imunoaffinity
separation including, but not limted to, magnetic
Avetitbdis par ptd-aome sproteirdd B gatre adTLRr adgnba kpplyclonal or monoclonal

aﬁtﬁmﬁﬁé}gt | Ogeliom t%l%g%;:g rgrat ol%&a egyAntlbodles may be prepared by any of a
number of means. For the detection of pre-core protein/HBeAg or a TLR, antibodies are
generally but not necessarily derived from non-human animals such as primates, livestock
animals (e.g. sheep, cows, pigs, goats, horses), laboratory test animals (e.g. mice, rats,
guinea pigs, rabbits) and companion animals (e.g. dogs, cats). Generally, antibody based
assays are conducted in vitro on cell or tissue biopsies. However, if an antibody is suitably
deimmunized or, in the case of human use, humanized, then the antibody can be labeled
with, for example, a nuclear tag, administered to a subject and the site of nuclear label
accumulation determined by radiological techniques. The pre-core protein/HBeAg or TLR
antibody is regarded, therefore, as a pathogenic marker targeting agent. Accordingly, the

present invention extends to deimmunized forms of the antibodies for use in pathogenic
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Choi ce of the separation technique(s) enployed nay
depend on the biological activity or physical

w@empaitipes of the pre-core protein/HBeAg or peeT/AT2008000716

TLR sought or fromwhich tissues it is obtained.
Preferably, the separation of pre-core protein/HBeAg
or the TLR fromthe biological fluid preserves
conformational epitopes presenl._on the kinase and,
thus, suitably avoids techni ques that cause
denaturation of the nolecule. Persons of skill in the
art wll recognize t he inportance of naintaining or

m m ckin cl ose  as 033|ble L i cal

RIgRMas iR oy hpman Seest 733‘1‘3% AF3gBEAg et heow.

TLR (e.g. the bi ol ogi cal sanple fromwhich it is

obtai ned) to ensure that the antigenic determ nants or
Fmtthwgemratécfrs oﬁantﬁbceliqsrfeom@om pmé&im’lmona TR, the molecule is

ane exnp t o t,he _animl t rall . . .
Pl B SRERETR o tigoBs  Patnid PhiefieL 1k B 3ot apimal including
Hulfan @bsleN@r Offord PEYIP Rl tadee ifaptdduoet ey Iréb(ﬁﬁlﬁnaﬂﬁWMBariseCGenerally,
ani mal that woul d recogni ze the native

meAasyigs and hapaipoyies a5n a£aEVanians seirent Lsrrengets piRtesyHBeAg or TLR
g?rb%cg %gﬁltedaﬁ%hlbﬁ‘lsl Bidlo ?cgl Qﬁnﬁ‘grﬁg) glgfsgﬁ'ft bie 'nﬂegn?(o]iﬁreerxample, the

andai prot oco exa ¢ribed 1
sapatathdr siagitake d‘clahmta@ onzﬁﬁf ork9F-M&8, of IRF-borembiearHBRAg's or TLR’s

M| st E 5 519,. 19/6), .
SBE)‘JF‘??“QC}W@ pr§1r>ert1$8s et r e Scittiy %}ﬁoqféaiw foy gffther entity
(}Nl%b %Hotﬁersﬁl'?ﬁem | R ChemicaP @oﬁkﬁ&?n)d RNGhitAYiR Bt orPbtherwise associates).

nocl onal Anti body, Experinent Mnual" , publishe
BWSK&iaﬂWISCSGQthIOm of Me8dre ngﬂﬁBalAlgyor dh.Rafiiomathe biological

R I S i R
chcEfn&tM gRpR (g, dmm‘-ht HRHsngde ChRiTRAbEapIR tca@@dyxdha@gwamgato graphy),

cells, particularly antibody-producing somatic cel
e(l@tr@phg%lyn&gacp@le@c)rylam@s eget etrlP@rO@aﬁreﬁlﬁenSQféecrr@me@tfsmg) size

é)rgEl&pe(e. , Ql' %ﬁgati%ﬂ' a-H)t mntdala IIRleatwe afdtion (e.g.
P agnent &mg al—igeA { g

re-core pro used
igﬂmﬁfoaffm@rﬁepmm)remcludﬁng;mw ﬁrﬂddnﬂtezﬂ n‘oL rrm_gneh& bead separation such as

associated with a carrjer rier" i g meant any

Binsbeahc Cradmaly; EPUET gHRRATCE OB, - CBMRp Pecipitation)
(?%Ji&néf @e seaa%thaﬁ {BRH BRI NirkplSPRISHAN AEpdr: ¢h tHR HIGBERAY activity or
physical properties of the pre-core protein/HBeAg or particular TLR sought or from which

tissues it is obtained.

Preferably, the separation of pre-core protein/HBeAg or the TLR from the biological fluid
preserves conformational epitopes present on the kinase and, thus, suitably avoids
techniques that cause denaturation of the molecule. Persons of skill in the art will
recognize the importance of maintaining or mimicking as close as possible physiological
conditions peculiar to pre-core protein/HBeAg or the TLR (e.g. the biological sample from
which it is obtained) to ensure that the antigenic determinants or active site/s on the pre-
core protein/HBeAg or TLR, which are exposed to the animal, are structurally identical to
that of the native molecule. This ensures the raising of appropriate antibodies in the

immunized animal that would recognize the native molecule.
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naturally or artificially linked to enhance its
i mmunogenicity. Imortalization of antibody-produci ng

wa@edosa1may be carried out using nmethods whi ch BEBAU2005/000716

wel | -known in the art. For exanple, the
immortalization may be achieved by the transformation
nmet hod using Epstein-Barr virus (EBV) (Kozbor et al,
Met hods in Enzynol ogy. 121: 140. 1986). In a preferred
enbodi nment, anti body-producing cells are imortalized
using the cell fusion nethod (described in Coligan et
al ., 1991-1997, supra), which is wdely enpl oyed for
the production of nonoclonal antibodies. In this

nmet hod, somatic anti body-producing cells with the

Iﬁﬁﬁtﬁpidu%h 4 ﬁfb@%ﬁ gfgdhm 88 mdMREloh&lUARIHoYieB G&! BeS carried out

are fused wt ma cel |l i ne. These somati cC
usigigl starrdayd bwtatels aetbrfaxempiendestybgshimnBdklsr ang MidsteinaNdiure. 256:

R B e el MR Rl P 2P 3P0y AT Botgan er

(paweﬁupzaﬂ&ablmzawuno!dgywmhdvbey &O&ﬁisplne 1l99we1997) andOToyama et
use rat, rabbit, sheep or or cells

@t Méqnoalﬂnﬁbﬂn@M4 Bxperipgne ”5%@: pa'P ished) bwdéﬁﬁlacsémntlﬁc 1987.
éés&ﬁﬁall? ;;ba glnis AGHS %é%g Qi hra(ﬁ?r!e-\ég}%::bgc e%g‘gﬂg&g%@?{ or a sample

useée I'n oma- producrng fusion p
cﬁ’l’rd)rerigshlﬁal pre-cdf7 proteinfiiBe A gShorl arefLRt byal stanatdumeeth@id6to produce

70, 1978; Ik et.a 220- 227,
g%f f?ﬂa‘gegc@rcl S,| .megf«‘%kye %@ﬂgﬁavéﬁ%%gd sppjatigy cells (e.g. B
gﬁ?ﬁ6cytt£5 CEhERLAZENS -cafNfheh! bSTrehDvE® fr&G! kile @ﬁlﬁldnhz%d animal for

ectioh of fused hybridomas from unfused and
iginmartadizatyon. ndef i nitely sel f - propagati ng myel oma cel | s.
Usual Iy, this is acconplished by using nyel omas with
enzyme deficiencies that render themincapable of

When o Yga dnikn€ 6f pralddreSHlotsit/HBR AFRATAR Ralse$tepRakiatd ifibodies, it may
grow h of hybridomas. The second reason arises from

nend to fiFse beapsogisiad wifth efcararpBy Cyarrier tigmaantany substgnee of typically

BRSO L 2T, LIRS By g v

nmehldmar ardfitially tieked tocahaik éts dxhnmnoghmmtyg endogenous
i ght or heavy inmmunogl obulin chains are used. Athird
reason for selection of these cell lines is for their

m&&é@azhﬂl&yofamlb%wp%&eﬁlg de§ nfayHeOhrriddpOY (S ﬁ%l?ﬁ\ods which are
l'ines may be used for the production of fused
\&@l knctwlbrlndg),e amc |F9d|qxgmple the 1mm_ortahzat10n may be achieved by the
transformation method using Epstein-Barr virus (EBV) (Kozbor et al., Methods in
Enzymology. 121: 140, 1986). In a preferred embodiment, antibody-producing cells are
immortalized using the cell fusion method (described in Coligan et al., 1991-1997, supra),
which is widely employed for the production of monoclonal antibodies. In this method,
somatic antibody-producing cells with the potential to produce antibodies, particularly B
cells, are fused with a myeloma cell line. These somatic cells may be derived from the
lymph nodes, spleens and peripheral blood of primed animals, preferably rodent animals

such as mice and rats. Mice spleen cells are particularly useful. It would be possible,

however, to use rat, rabbit, sheep or goat cells, or cells from other animal species instead.
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e.g. P3X63-Ag8, P3X63-AGS.653, P3/NS|-Ag4-1 (NS-1),
Sp2/ 0-Agl 4 and S194/5. XXO Bu.|. The P3X63-Ag8 and NS- |

waazlob/111ises have been descri bed by Kohl er and M1/8UHi0§000716

(1976, supra). Shulman et al. (1978, supra) devel oped

the Sp2/0-Agl4 nyeloma line. The S194/5. XXO. Bu.l line

was reported by Trowbridge (J. Exp. Med. 148(1):

313-323, 1978). Methods for g?@er ating hybrids of

ant i body- produci ng spl een or |[ynph node cells and

nmyel oma cells usually involve mxing somatic cells

with nyeloma cells in a 10:1 proportion (although the
roportjon may vary from abou 0:1.to apout 1:1), )

fpéglﬁﬁéﬁ pyplgma gsllilies ﬁa&b%éfe&ﬁ opgfl gr@%@rraﬁﬁwa&éhwors for use in
yBRETHE Produl] s (&oh1dr R WEISBRE 9976 NEpra; Shul

% : ?{0 gGIr{gaf#g%%r&b@e‘auésc(ﬁ s b’e%ﬁm’ Shulman ez

si on anes. Fusi on nmet hods have
ae ewirecd7q: KON 210, ABE8; W blktegiah, J1Birsl, 42(pr 320-RRT EA82). These cell

l&?g g%{l,el li%eg iéigﬁqlééegl?fo&gt;%s?%%;etgieornéﬁ hei%fg%fé(%g ! iilﬁ?t_%%%%election of

L5t 18/Brid b AED FroMGurFERAtahd YaRTarBYinH RS R1Y eI Biops@HtAE Snyeloma cells.

wer e Sendai virus and pol yet hyl ene gl ycol o

Usmlly, béc isuzrsomplished Bt vuiagl myedomasowith engymp|defipigheiegl ghat render
ver w for . .spl ] e

By b, FARAE ety MIERPPL SRS A 4S8, 55 s of

Hybridomug Mthy sescdidytedssi aflbesspdrr elie mberes?) ability of $ymphocytic tumor cells

preferabl e to have ﬁ

> /e a means, of selecting.the fused cell .
tRyEPqUss thelh AVR REtPRHeES: HiongininptgSag Praduption a%mcmeﬁrwbodles by

thggllyUﬁa&ﬁ@sd. RIREReE Gnks 'indr%eé)[%@gfg rﬁf)d&?ﬁge Eﬁdd%%ré rLt%elight or heavy

red anti body- produci ng s anong ot
imeswioglabglifi ubaos grelusedybthidseamndbsselevtior of drege cell lines is for their

Gener.al ly, the selection of fused cell hybrids is
S&Hg@hﬁq%ﬁéﬁmwyctlﬂff‘mqnng the cells in nedia that
support the growth of hybridomas but prevent the

grow h of the unfused nyel ona cells, which normally _
Meuy thyglomsrcedli lidedimiy bersed ifer the pyoduthien gbfased eelt Bybrids, including,
used pi e of USy mai ' ng- t i abjd it

5% irf;b’&ﬁ%%cggéuls#%?%ﬂgn ' Sghceﬁ%/gsﬂb'*@ f)gse&\gg%}\job?g%b'p\(gm and

S 1941 NEXeXBON| FheP3Kies- Arseah NS Nelhlines) havey Bdedndescréhddsby Kohler
oxant hi nesghosphori bos transfgra
A

| acki h I
SEAPRTSIRI A1 e e o S oflediY th sgindeelansdahe Sp210-Agld
r‘éf_ﬂ#@a 'nlélgmg $ DAV RYGBLI BR W r}gp%r?erd' W t’['}b{ﬁbﬁ&é'be (J. Exp. Med.

um a mediumin
148(1): 313-323, 1978).

Methods for generating hybrids of antibody-producing spleen or lymph node cells and
myeloma cells usually involve mixing somatic cells with myeloma cells in a 10:1
proportion (although the proportion may vary from about 20:1 to about 1:1), respectively,
in the presence of an agent or agents (chemical, viral or electrical) that promotes the fusion
of cell membranes. Fusion methods have been described (Kohler and Milstein, 1975,
supra, Kohler and Milstein, 1976, supra; Gefter et al., Somatic Cell Genet. 3: 231-236,
1977; Volk et al., 1982, supra). The fusion-promoting agents used by those investigators
were Sendai virus and polyethylene glycol (PEG).
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whi ch the fused cell hybrids survive due to the
HPRT- posi ti ve genotype of the spleen cells. The use of

wonp@somazel |s with different genetic defici ene@BaU2005/000716

(drug sensitivities, etc.) that can be sel ected

agai nst in nmedia supporting the growh of

genotypi cally conpetent hybrids is al so possible.
Several weeks are required to,selectively culture the
fused cell hybrids. Early in ?his time period, it is
necessary to identify those hybrids which produce the
desired anti body, so that they nay subsequently be

cl oned and propagated. Generally, around 10% of the

Brgarsed skt Brosednrpy oedvee tvirble dabridy ahrvenb ey, frequency (e.g. when
f £rom. t t . 309%:1

o8 FE005,OLof LRAFOON: oyt e BOOU O B Konany ver

A0’ fisteemcdelle) étds piefanble ankavefa meansodkela¢tanpdhe fisad selyhybrids from

pet hods, inc¢luding enzyne-|inked, i nqQassay, and )
the FRRATRRE N8§§§‘i§el?5e ERCHAEX t%@%%&eﬁ%ﬁ S5y dsmeptsenf detecting
t}llﬁ gﬁﬁggaeﬁnt%g@ﬁéc\),vc{u%ﬁx:%g@b?ﬂ@haﬂﬁoagddtﬁeqr ﬁ@lﬂtin% fused cell hybrids is

onas: nsion i n Biological Analyses, pp
Bsooneg8sharyPIGenenal 1Py the s¢ledton of dnsed cetidgpridnds dpgomplished by culturing

nal ysi s illy et al, Bioteghni.ques. . .25: 824-830
GOS8 me e ber of bl FaPBRAYER nE Rt yietowh of the
wFhRdtRgkland cell@nadch AbAndIRdvshldu®) ol dividiag in@efkdsi Mhe somatic
cell lines, each cell line may be propagated in either
asils poed intthnBgiomdeynet meingiadengstesn aabitityan iy pitiogogre and hence do

I a I njected | ] ' j . el .
U35 AT G0 L SRS FRLR cos i
Ipok&itkint phosgiecibdsyt transfecdse (BIPRARhégaticy) wereduseddSelgction against

he fused cell hybrid,, K The body .f] uids. of anj.mal , .
eereells 1S BRdeit ywnm/wam,gﬂre)mns m@éb‘%@@ gdium, & medium in

iy | ) ) . ; i
FRLY ek SE4AEA, Sk AR hodene AL g sl ol
Preopmgatreyeloma celly withdifferont genetiy defidienpies (desgsednsitivities, etc.) that

Gt e e e RN Rl R B, BBl ePugetent ybrias
Bylsdgesumbiat i on, filtration or centrifugation, and

subsequently purified. The cell lines are tested for
their specificity to detect pre-core protein/HBeAg or

éh‘%gﬁal—%ﬁg{ axjé::(}g(ﬁ%ire?fto (k:%lle?ﬁ%l}?] gll.lslhgg Iﬁl?abfeulm Qapﬁﬁﬁ'ﬁfs! Bty in this time
period, it is necessary to identify those hybrids which produce the desired antibody, so that
they may subsequently be cloned and propagated. Generally, around 10% of the hybrids
obtained produce the desired antibody, although a range of from about 1 to about 30% is
not uncommon. The detection of antibody-producing hybrids can be achieved by any one
of several standard assay methods, including enzyme-linked immunoassay and
radioimmunoassay techniques as, for example, described in Kennet et al. (Monoclonal
Antibodies and Hybridomas: A New Dimension in Biological Analyses, pp 376-384,
Plenum Press, New York, 1980) and by FACS analysis (O’Reilly et al., Biotechniques. 25:

824-830, 1998).

Once the desired fused cell hybrids have been selected and cloned into individual

antibody-producing cell lines, each cell line may be propagated in either of two standard



10

15

20

25

30

aliquoted into a nunber of wells and incubated and the
supernatant fromeach well is analyzed by

we@ewgireribd nked | mmunosor bent assay (ELI SA), i nBCT/aUt2005/000716

fluorescent anti body techni que, or the |ike. The cel
i ne(s) producing a nonocl onal antibody capabl e of
recogni zing the target pre-core protein/HBeAg or TLR
but whi ch does not recogni ze_pgntarget epitopes are
identified and then directly cultured in vitro or
injected into a histoconpatible animal to formtunors
and to produce, collect and purify the required

anti bodi es. These antijbodies are pre

C . . .
WSt &isusnapsing-of dhe hytmidopacgefls gan b iyl o ¢ fhigtoqopmpatible animal.
t t :
TR 200U Sl ifl PR Y5l 1 Hh s AL TR e Pl iRl anibody
prbodueed bpalmb ﬁ;sattelhhylﬁrat The Hodss flniy of ehevaemialysueti ahegrum or ascites
ss-re

v O e s BB o) BZPOER T By onechdton. drmaiively,

: tfl@ﬁndiﬁ@uﬁsc@l & ARG Wel ﬁrogﬁg%'&td SMGHroa Ia%ofd%}brbélﬂture vessels. The

pre-core protein/ HBeAg, it will need to
cdhummndlwdcmtalmng dugle conqentratméls tod gt sipgle spedifie mnquoclonal antibody

3P i)g ggrsveﬁgé [)¥ ggcga%g%% ,Ogl‘trg? %n cen I'lf%lg%ll(g)rnh%l(#%né%%}lﬁ purlﬁed

the preparation of chineric antl bodi es V\,hl ch have the

same_or simlar speC|f|cuwg as the nonoc
Hherqeldines srepieatisd ferdtheis sprcifidily thiechréPﬁr‘é% ﬁfotem/HBeAg or the TLR

4fmﬁﬁé?é§t hﬁg 9 AhhRREteESo aaf! FQP@'xﬁﬁ J gél? lines can be

eavy c ai n genes ave een construbte ,
ahxqpotedllhty) oywumgbaedf evellmginddecibagd dndothei supemmegholieln mach well is

N O I L R Ty ——
tEEHRRRAL o'rWlﬂ@r“HeorTheOE’él? hﬂedﬁ)/k]b"récﬂﬁf@ RraensdIoHAl tahbbody capable of
desi red rmonocl onal antibody is obtai ned, t echni ques

raugmm@theaal}gpbm@@rq protei Az @ Hdhbm whigh does not recognize non-
t?r§e ng!?l?e]eé dg\r%e{ np ﬁ?]o ﬁpg thldl n(grecﬁgl Ul of ?ihnewzs 5 e(g:rl ﬁlzected into a

ng re e antl

Hétoeorppdiible SHERI € féi turkérsaind Brireduddaicbllechaad. putigy the required
USA. 84: 3439-3443, 1987). For exanple, conplenentary
apEibedigs. ni ng regions (CDRs) froma non-hunan (e.g.

murine) nonocl onal anti body can be grafted onto a

human anti body, thereby "humani zi ng" the nurine

‘Hese lamdpodies are pre-core protein/HBeAg- or TLR-specific. This means that the

antibodies are capable of distinguishing a particular pre-core protein/HBeAg or TLR from
other molecules. More broad spectrum antibodies may be used provided that they do not

cross-react with molecules in a normal cell.

Where the monoclonal antibody is destined for use as a therapeutic agent such as to inhibit
pre-core protein/HBeAg, then, it will need to be deimmunized with respect to the host into
which it will be introduced (e.g. a human). The deimmunization process may take any of a
number of forms including the preparation of chimeric antibodies which have the same or
similar specificity as the monoclonal antibodies prepared according to the present
invention. Chimeric antibodies are antibodies whose light and heavy chain genes have

been constructed, typically by genetic engineering, from immunoglobulin variable and
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(Eur opean Patent No. 0 239 400; Jones et al, Nature.
321: 522-525, 1986; Verhoeyen et al., Science. 239:

wasRs4aA1686, 1988; Richmann et al., Nature. 332PCT/AU2005/000716

323-327, 1988). In this case, the dei muni zi ng process

is specific for humans. More particularly, the CDRs

can be grafted onto a human antibody variable region

with or without human constanbgregi ons. The non-human

anti body providing the CDRs is typically referred to

as the "donor" and the human anti body prOV|d|ng t he
framework is typically referred to as the "acceptor".

Const ant_ regi ons need not be present, but if they are,
EREgNFagion gEnesisenging @) 4l§feliea€$ﬁep’@a| Thus, maegprdance with 'the present

gg&%lg gbg&u% 1yb %ﬁl‘ag@&’o{iﬁ@% Me ’deélre% holl6RH rﬁﬁg% is obtained,

Yo pre erapl % or nore | entlcm
tecthcpmstase oﬁedatohpmémezmobrmetlﬂoadynooéomé Riti ki Whgreinhthe binding

CDRs, care suhstanti ntic 0 correspondin
RO Of GRE RFIFL SRR WD AoRHroBEN P TOEGE GRS any,of another
ecibd (BRY ztealz apd DAY Ac%da@aarrmoow $43YPY443] NYSA. For example,

umani zed |ight chain and a humani zed heavy chain

qomnlm@twmetmmw xgbomse(GDRsd dipri & ngmh@lrrtag (bg. murine) monoclona

d" rocess..o ni on.
%“Hﬁ n?%%"\ﬁ‘le‘te %ﬂf?f’é%? Bad AP l%odaryﬁwp% pec{’%‘émtgo kabe it antibody
(EQrdpegn P@t@fﬁt laat 0 9391 4@@ Idnes eomQINatintel bpﬂysmms 1986 Verhoeyen et
provi des t erence herein to "huma

dlnéFigtiess 238? b5r3én1c5é6t b98§m Réghmangcry aéeNﬁWﬂﬁlﬁé’d 32%3&7 1988). In this
B2 N AP b 0TS PO e L s can e

gadfied otoad hwoans entitaidy wariablie regiaa i witls ob stithbut hanan whastdnt regions.
ave substantjally nq effec anti, bi_ndi n .

Dheraar eI e togPreY s s sailt e ALY Y FERoBr 48t y donor” and

tﬁé‘ %Haﬁ UinkiBHSy Hﬁ%lcﬁﬁg Wﬁaﬁ@%fl{disn@pfcgllg abkefed tcT ABlke *acceptor”.

Exenpl ary nmet’hods which be enpl g to produce
Quristamtiregred naert nasdgipeesentc butrlzﬂithvg arg theyempstde snbstantially identical to

S5 58 B TR B SR By w95
drah &8 tiddNeical o HORE, 9 partdbofn hidAirERdd MMoibody, b&Oep3 POssibly the CDRs, are
Patent No. 6,180, 377.

substantially identical to corresponding parts of natural human immunoglobulin sequences.
Thus, a “humanized antibody” is an antibody comprising a humanized light chain and a
humanized heavy chain immunoglobulin. A donor antibody is said to be “humanized”, by
the process of “humanization”, because the resultant humanized antibody is expected to
bind to the same antigen as the donor antibody that provides the CDRs. Reference herein
to “humanized” includes reference to an antibody deimmunized to a particular host, in this

case, a human host.

It will be understood that the deimmunized antibodies may have additional conservative
amino acid substitutions which have substantially no effect on antigen binding or other
immunoglobulin functions. Exemplary conservative substitutions may be made according

to Table 1.
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Thus, in one enbodi nent, the present invention

contenpl ates a dei mmuni zed anti body nol ecul e havi ng
wapesifiigd ty for an epitope recogni zed by a nororAorak/000716

anti body to precore protein/HBeAg wherein at |east one

of the CDRs of the variable domain of said dei mmunized

anti body is derived fromthe said nonocl onal anti body

to said pre-core proteln/HBeA and the remaining

i mmunogl obul i n-derived parts o? t he dei mmuni zed

anti body nol ecul e are derived from an i nmunogl obulin

or an anal og thereof fromthe host for which the

antibody is to be dei mmuni zed. This aspect of the

present invention invol ves TBLBUW ation of the

framewor k regi on of a non-human anti body. The present
i nvention extends to nutants and derivatives of the
SUbJ ectommmmmsn}mm ch stl | |Exe1vm1rA1WesIm$T:11m10Ns

“h ant" or

derlvatlves A$hcludes one or |ore anino aci der
substTtot orl1sS, dditTons and/ o getretions. A Sed
herein, the term"CDR' includes CDR structufﬁl | oops -
whi ch covers tasnthe three light chain and t&m, His ee
heavy chain re_g_;_g_n_s__l_n_t_h_e_v_a_.q_abj_%pnrfl on—of—an
antlbody franéﬁ@rk reglon whi ch brldge b stréﬂ&s on
the— by pgE o of —tie mohecuter These | S have
charact eri stic canoni cal struclures (Chothia et ah, J.
Mol . Biol. 1965In901, 1987; Chothia et al, J. Adal.
Biol . 227; 700 _1992). By "framework region"—fs—hmeant— ———
reglon of an ﬁ%ﬁunoglobulln light or heavy cHYPn
variapte Teyi g, Wi T TS fntefrupted oy thT
hypervari abl e rgglons al so cal | ed CDRs. The extent of
the franemork Hsglon and CDRs have been preﬁmséﬂy

Prote{ns of Inﬂﬁnologlcal Interest U S. deﬁhﬁ@ﬁent
of —Heat th—amd Hgmam—Sciences, 1366) re SeqUeE(gES of
t he framework F%blons of dlfferent i ght orq%eagv

chains are reH@&lver conserved within a #pedslasGluAs

regi on t hat |§W§Ubstant|alI;n:aegfgegr (eioifaé@gfgfrk
Phe Met, Leu, Tyr
Ser Thr
Thr Ser
Trp Tyr
Tyr Trp, Phe
Val Ile, Leu

Exemplary methods which may be employed to produce deimmunized antibodies
according to the present invention are described, for example, in Richmann ef al., 1988,
supra;, European Patent No. 0 239 400; U.S. Patent No. 6,056,957, U.S. Patent No.
6,180,370, U.S. Patent No. 6,180,377.

Thus, in one embodiment, the present invention contemplates a deimmunized antibody

molecule having specificity for an epitope recognized by a monoclonal antibody to pre-
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nore, usually 90-95% or nore) to the framework region
of a naturally occurring human i munogl obul in. The

wo easgyask regi on of an anti body, that is the pormavzedo000716

framewor kregi ons of the constituent |ight and heavy
chains, serves to position and align the CDRs. The
CDRs are primarily responsible for binding to an
epi tope of the HBeAg. As usedsherein, the term "heavy
chain vari abl e regi on" neans a pol ypeptide which is
fromabout 110 to 125 ami no acid residues in |ength,
the am no aci d sequence of which corresponds to that
of a heavy chain of a nonoclonal_ antibody of the ) ]
qom,@mtq:lgﬂ—YB%%mhef@n fat dgast pBe Atk thg}snpt\{l the variable domain of said
L 0 [ %

Cff%gl\%hfs%&]ad Eb EE d%ﬂegh{rgéhgﬁgﬁsa\f}fa P?Jﬁgflgﬁ?eyntfb%aﬂf Mo sald pre-core
moteol/HBeApi atel wm ndmalmng rmnmwtmglnbuﬁﬁ-dbnvdds(paﬂsnorﬁahaodednmumzed
resi dues in | engt e anmi no aci equence i C

P EURIRaleE® HateddTorm of PERERGHAPITCHT &8 apaipacheRg) from the host
BPwhRAANe Atitold§ id RVRMelPRunisédr ting from the
N-term nal amino acid residue of the |ight chain.
Ful I -1 engt h i munogl obulin "light chains" (about 25 Kd

: i i d
iS4 P B EE b PERET PR 0 gk eon o
dénqiurﬂlarp@m@b@y]t regi on gene at the COOHterm nus.

Ful I -1 ength inmunogl obulin "heavy chains" (about 50 Kd
or 446 am no acids), are simlarly encoded by a

U bR ihGohiBR SKEAES (8 3AAnd hd AEHIRIAS! d15the 38BN ntibodies but

er arorenenti oned constant reglion genes,

whigh still (etaio apéoificiiionpre3de protaiHBEAGs) . The term
"1 nmmunogl obul i n" or "antibody" is used herein to refer
to a protein consisting of one or nore pol ypeptides

B ARt HRkthyt €8IC OdieH aliVest NAINAS 8R4Il dr nm@?en ﬁﬁ'xmoﬂaﬁd substitutions,
recogni zed i nmunogl obul i n genes include the K |, g

gddytens andjopdelety®s, | g4), d. e and m constant reglon
genes, as well as the nyriad i munogl obulin vari abl e
regi on genes. One form of i mmunogl obulin constitutes

Ad@sdaasiréin Sthe Yerlir@DRUMhdudds GIDR atthiétaed YoopEhitic 06verd - the three
a tetranmer and consists of two identjcal pairs of

1 anshiithen tepfaingayy ebaim TpgipRs vheyarile Inogien ghgn antibody
f? evl?(?rﬂv%gl%ﬁ%lﬂch loHd BI'EUQ sr on %}E:ebluil g F})é)glgcqbPfaﬁlp/molecule These

ai n var l'e reg |o S are

lbblmnm ch@radterisid ¢@emcalasndcmm (Chotiiaertall goMohBislr €96: 901, 1987;

responsi ble faor_the
Chothia et al., J Mol. Bzol 227 799, 1992).

By “framework region” is meant region of an immunoglobulin light or heavy chain
variable region, which is interrupted by three hypervariable regions, also called CDRs. The
extent of the framework region and CDRs have been precisely defined (see, for example,
Kabat et al., “Sequences of Proteins of Immunological Interest”, U.S. Department of
Health and Human Sciences, 1983). The sequences of the framework regions of different
light or heavy chains are relatively conserved within a species. As used herein, a “human
framework region” is a framework region that is substantially identical (about 85% or
more, usually 90-95% or more) to the framework region of a naturally occurring human

immunoglobulin, The framework region of an antibody, that is the combined framework
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anti body effector functions. In addition to
ant i bodi es, i nmunogl obulins nay exist in a variety of

w@edenifior ms i ncl udi ng, for exanple, Fv, Fab, PebAU2008000716

(Fab') 2. The present invention also contenplates the

use and generation of fragnments of nonocl ona

anti bodi es produced by the nethod of the present

i nvention including, forexanphe, Fv, Fab, Fab' and

F(ab') 2 fragnents. Such fragnents may be prepared by
standard net hods as for exanple described by Coligan

et al (1991-1997, supra). The present invention al so
cqntenPIates synthetic or reconbi nant anti gen- bi ndi hg

ragipae Of B8 spnstituenidighhgrd deawyi Ghaingr sespsclornasitiop ang aliga the CDRs.

ROk AR pefy SR Sl B Blope o s b,

synthetic stabilized Fv fragnent. Exenplary fragnents

of this type include single chain Fv, fragments (sFv, ..

A% %ﬁﬁﬂ@ﬁfq@_tbee%@dﬂgw\f)ha}nnva\mf;@ﬁe%t% e‘ﬂi‘leflgsea PolRegtide hich i from
45360 110 BT 123598mbe adt RELEAUS Wngth, t1RE S RAd Redllehce of which
domain with the C term nus or N-term nus,

qomssrends vethat offa heavy dbaaiofi.a Bemclonat kntghddycafnibe amention, starting

art.s of. whol e i bodi es and are nof able to acti.vate .
St Oinfh B RioED R FifapRhe P R AR REheE Gowise e
el “MgBtosmRim Saddte ké96€ Waaha ablypeptideewlicand ffonl about 95 to 130
domains to fold into a single polypeptide chain havin

aaping aeidgesidussriailengthi the agginthadd sefusaceipihwhishgegiesponds T that of a
. L t. ‘Nt i i i i . .
ot AP 501k B! 080 oo MO, A5AE 08} 08 K1 vl aming

IR

atéd tegide of theKighs chani dl-lehgthdmmunedlopulip &li ghitehaimsy/ (abeut 25 Kd or
obt ai ned by the nethod disclqgsed.in U S. Pa t  No.

2 Aoping pg1ds) @rrespspded by a yapalls Lesion, gf‘?%%e‘ie ﬁ*@qﬁawgaﬁw (about 110
a%%ﬁgsa TRy A8 PreERRMedondta I%gi%ﬁpéé?le iihgRceoRRGRiMst Full-length
nmet hods outlined 1 n Krebber & af J . | mmunol.

vt iogiobuBN 1hdavy cBainS (abb8O70 KAl drefdbamiue hyids), beeysimiygrly encoded

15 DO RIS FeE G OPL bif SRS G4 Sne Ghdhg oL afawementioned
hite6i nBodi . : 1991 d
‘&“ﬂ%ﬁiﬁg‘%n?gg"’asp%ﬁ geln@oc% %}%Ewu? 33@ARino%eiis). ) an

An ody engi neering: A practical
approach, 203-252, 1996). Alternatively, the synthetic

RGN LS T S—
SRt dr @bt BelypBhiRIct BEbstantally Yhoode® BRiMMmubb@BbilAgene The recognized
immunoglobulin genes include the k. A, a. v (IgGi, 1gG,, 1gG3, 1gGs), 8. € and p constant
region genes, as well as the myriad immunoglobulin variable region genes. One form of
immunoglobulin constitutes the basic structural unit of an antibody. This form is a tetramer
and consists of two identical pairs of immunoglobulin chains, each pair having one light
and one heavy chain. In each pair, the light and heavy chain variable regions are together
responsible for binding to an antigen, and the constant regions are responsible for the
antibody effector functions. In addition to antibodies, immunoglobulins may exist in a

variety of other forms including, for example, Fv, Fab, Fab’ and (Fab’),.

The present invention also contemplates the use and generation of fragments of

monoclonal antibodies produced by the method of the present invention including, for
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the fully folded Fv nolecule the two residues wll
form a disul phide bond there between. Suitable nethods

wo@boopnodexi ng dsFv are descri bed, for exanpl e, PETIAU2005/000716

(d ockshuber et al, Biochem 29: 1363-1367, 1990;
Reiter et al, J. Biol. Chem 269: 18327-18331, 1994;
Reiter et al, Biochem 33: 5451-5459, 1994; Reiter et
al, Cancer Res. 54: 2714-2718331994; Webber et al, Ml
| mmunol 32: 249-258, 1995). Al so contenpl ated as
synthetic or reconbi nant anti gen-binding nol ecul es are
single variable region donmains (terned dAbs) as, for

exanpl | sclosed in (Ward et ah, tuyre. 341:

WP 43?%%%9;1’%@@#515(@531 dritnent: 35313 Tragimgnts, magabe prepared by
5 e R SR L e

reconbi nant anti gen-bi ndi ng nol ecul e may conprise a

tmoni body"”. In this regard, mnibqgdi.es are snal | . .
T, JIBREY GVSRIOR olainc vl lle’® \ARiSE D dEoqmbinan; apgsn-binding
BbRtled RatLSIRERihal orebitiiRPtspedificity Woothe @BhdIGMAY - antibodies of the
Suitably, the mnibody is conprised of the V and V/, .
igweraions Astigen-biadinganelpeulesoefythis iy peimay copwrisg agenthetg sabilized Fv

in- ' . bul i .

e GFBR, oghf STRCRAD e B TR Py i
faéciu_emhﬁtdgr_negtwﬂ\i')rﬁﬁlrﬁ'hicllﬁ hepepiidd hiekdrds ased ecbriddenthntN terminus or C
ant i gen_bi ndj ng, nol ecu may CONnpri se . ) )
BRI AL SgI9BHA Wit dh 5&?%595055}1-66%%%?%@6&@ a V. domain.

%@W@&l@all LEARIR PaRs BRWhBR AIREEdiECarkdUte §100ab1(t8 ack¥RE complement.
tl. Acad. ScL USA. 92: 6552-6556, 1995) which

Siisbleompsida lifbers forabinngthedy e awt ¥ giomainstase thaseovitigsalow the Vy
BB SarnalBs ORGSR S PRl bymeif, S VDR o B0 2 1AM site with

4 @R MRANbNARIrb&8FR- dhi16H 18 GhATRIf @t drigBRBindthg site of a whole antibody
nmul tivalent (i.e. having nore than one antigen binding

fgomeyhicutbe Fvufregroent dntdentec chinkess hayingeths sesired prapgyties may be
e . Y '

8000 ¥ 8L SR W BB NI S A A By some cases

linkag iedbkent SeFoN layebeqyrepared) Yor examiph, it mgoptaptd @ith asethods outlined

for exanple disclosed by (Ad et _abh, cer Res. 53:

ingssbherd, al1 dolmmehetieds: 401 (4 55 3T Altegpatnsly. they may be
prepared by methods described in U.S. Patent No 5,091,513, European Patent No 239,400
or the articles by Winter and Milstein (Nature. 349: 293, 1991) and Pliickthun ef al. (In

Antibody engineering: A practical approach, 203-252, 1996).

Alternatively, the synthetic stabilized Fv fragment comprises a disulphide stabilized Fv
(dsFv) in which cysteine residues are introduced into the V4 and V; domains such that in
the fully folded Fv molecule the two residues will form a disulphide bond there between.
Suitable methods of producing dsFv are described, for example, in (Glockshuber et al.,
Biochem. 29: 1363-1367, 1990; Reiter et al., J Biol. Chem. 269: 18327-18331, 1994,
Reiter ef al., Biochem. 33: 5451-5459, 1994; Reiter et al., Cancer Res. 54: 2714-2718,
1994; Webber et al., Mol. Immunol. 32: 249-258, 1995).
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126, 1992). Alternatively, dinerization may be
facilitated by fusion of the antibody fragnents to

wampbiiph9d i ¢ helices that naturally dimerize PCT/AU2005/000716

(Plunckt hun, Biochem 31: 1579- 1584, 1992) or by use
of domains (such as |eucine zippers jun and fos) that
preferentially heterodinerize (Kostelny et ah, J.
I mmunol . 148: 1547-1553, 1992p4 -Mul tival ent anti bodies
are useful, for exanple, in detecting different forns
of TLRs such as TLR-2 and TLR-4. Yet another useful
source of conpounds useful in nodulating pre-core
rot ei n/ HBeAg or Ract|V|t or | evel s a .
A& AR IRt St Wé@qtlpg%rnaeca bytaat @BP%e“pt"Bf"é‘ign}’“ﬂk?é}Alﬁs are single
\%Flal‘élg @e&éﬁdoﬁﬁm@%hﬁé@aAbgoﬂ}wa @Qﬁnﬁl@%@ﬁo%' iRQWeAd er al, Nature.

Ihterrupt or antagonri ze or agoni ze
j4dt éﬁﬁéﬂﬁow&%&MS §aﬁemmneetmlot1‘éitweHBél\g4‘bﬁnﬁ48a IPOR Davies and

RRpe EpBal - Daaky 230 ROFER) “cont enpl at 6d her i n

i nclude but are not limted to nodification to side
chai ns, incorporating of unnatural am no acids and/or
Alﬁén%twaér |tb@tswté1§u@l9r|rﬁgorp@p@ntd@tlgswbyw@pﬂ mydecyfe may comprise a

fb%ﬁﬁef[%ln%ﬂe§ c(ﬁ qgmﬁﬂ})%lelésﬁe cEfrna‘flr 9§i§10h]5' lf)‘?r@hcﬁg damtlbodles which

I'pose confornmational constral
emﬁodehlﬁ apimdle b]matm dreussenihbdehentoof 4 vbiote amidbdyg §u1tably, the minibody

.Exanpl es of s de in modifications
if ﬁ@mawgéﬁtth? EWW% %a’ef%neg?%oﬁ’gpi §Fnhﬁée region and
@1[19 H%aﬁ%h@ﬁmlﬁﬁncf%?%{ﬁh'Iﬂﬁe@ﬂl&@ o SAnpe, H%@Fbtséd)fﬁ U.S. Patent No

h an al dehyde fol | oned by rediuction wth
538137d821at| on with nethylacetimdate; acyl ati on WI t h
acetic anhydride; carbanoyl ation of am no groups with
cyanate; trinitrobenzylation of am no groups wth 2,

I, anBalteindié tm®bEINZRANahs Yymhar 6r &@bnﬁb(nlﬁ@ﬁ)tﬁeﬂﬁ)ﬂcﬁﬁg fidlecule may
of am no groups wth succinic anhydride an

qomprish R opmuBasiobulim Hevede erotein dtasyeatks foaexemplss reference may
llre\é 'aH rgkl& ?chéklg@%uﬁm h%?ﬁ%ﬁ&e séiolUsoies - s so. 6556, 1995) which

uani di ne group “of “arg
dlﬁﬂéséuanonﬁhelbebﬂmﬂe fpr(ﬁeinmytdcheorﬁ@bﬁﬁl ihamngftwo loops randomlzed to

het er clic cond nsat roducts. W th reagents such
eat ch) utVBifb Y eenpqﬁ 8 igen binding.

The synthetic or recombinant antigen-binding molecule may be multivalent (i.e. having
more than one antigen binding site). Such multivalent molecules may be specific for one or
more antigens. Multivalent molecules of this type may be prepared by dimerization of two
antibody fragments through a cysteinyl-containing peptide as, for example disclosed by
(Adams et al., Cancer Res. 53: 4026-4034, 1993; Cumber et al., J. Immunol. 149: 120-
126, 1992). Alternatively, dimerization may be facilitated by fusion of the antibody
fragments to amphiphilic helices that naturally dimerize (Pliinckthun, Biochem 31: 1579-
1584, 1992) or by use of domains (such as leucine zippers jun and fos) that preferentially
heterodimerize (Kostelny et al, J Immunol. 148: 1547-1553, 1992). Muitivalent
antibodies are useful, for example, in detecting different forms of TLRs such as TLR-2 and
TLR-4.
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and gl yoxal . The carboxyl group may be nodified by
carbodiimde activation via O acylisourea formation

wo edosovEe by subsequent derivitization, for exEmpAB2006000716

a correspondi ng am de. Sul phydryl groups may be
nodi fi ed by nmethods such as carboxynethylation with

i odoacetic acid or iodoacetam de; performc acid
oxidation to cysteic acid;, foggation of am xed

di sul phides with other thiol conmpounds; reaction with
mal ei m de, mal ei ¢ anhydri de or other substituted
mal ei m de; formation of nercurial derivatives using
4- chl groner.cur i benzoat e,

Yt aRpFbhasfel son sy romprpRisisefuh &b grodplaing prRsprg Rjotein/HBeAg or
B QEﬂl\ggﬂ orleG Bl Q¢ Q%Flﬁﬂ:ﬁll %daﬁﬁécpﬁé;a%ﬁcﬂf ;ﬁ’@ ‘éo k&%{eme/HBeAg or the

mercurial s; carbamyl at |o W th cyanat

AR. Trypt ophan resi dues may be nodified by, for
exanpl e, oxidation wi th Nbronosuccini m de or

al kyl ation of the indole ring with

13- AW YeoRrmpBLAIOBAN BY | seRERAT WEicR lin®Huph 8 Vihtal F@ﬁlhéi%? agonize the
Tyrosine residues on the other hand, nmay be altered

inferaction befwgen pre-eare ariteingHReAzand 2 BlRor m a
3-nitrotyrosine derivative. Mdification of the
i mdazole ring of a histidine residue may be

Asterndil ploathde¥odl Myleatiles (e. g Iﬁganklgdﬁ@e@tdue moteth/HBeAg or a TLR)
derivatives or N—carbethoxylat|

capisens s s bekc o SmileHcdh pBpdiicfipn to side chains
f}ﬂ?ﬁlﬁﬁﬁ% f"{rﬁzjﬁﬁgglcd S0 38 dfd/by ﬁ&ir)ﬂt@g{\ézﬁ%ﬂs ngégf g(%ﬂtfél%, polypeptlde

ut are not lim ,
aroptoteici syathedisaanch ahdutsy r ofc casslihkers- and rmh@- methods which impose

e T

sar cosi ne, 4-am no- 3- hydroxy-6-net hyl hept anoi ¢ aci d,
2-thienyl alanine and/or D-isoners of ami no acids. A
Examplest ofisivlet chean raedifientions Fonseplaterh bat B¢ prepait inyention include

AR o8 R, VIR, ot B, deeRENe HRVERN Hilfesction with an

Vent T onat n-co
Adhede followed by reduction with NaBHs; amidination with methylacetimidate;

acylation with acetic anhydride; carbamoylation of amino groups with cyanate;
trinitrobenzylation of amino groups with 2, 4, 6-trinitrobenzene sulphonic acid (TNBS);
acylation of amino groups with succinic anhydride and tetrahydrophthalic anhydride; and
pyridoxylation of lysine with pyridoxal-5-phosphate followed by reduction with NaBH,.

The guanidine group of arginine residues may be modified by the formation of
heterocyclic condensation products with reagents such as 2,3-butanedione, phenylglyoxal

and glyoxal.

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

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

Sulphydryl groups may be modified by methods such as carboxymethylation with

iodoacetic acid or iodoacetamide; performic acid oxidation to cysteic acid; formation of a
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amno acid am no acid a-am nobutyric acid Abu
L- N- et hyl al ani ne Nmal a a- am no- a- net hyl but yrate Mjabu

wa 20d5retiby | ar gi ni ne Nmarg am nocycl opr opane- QpECDAU2005/000716

L- N- et hyl aspar agi ne Nmasn car boxyl ate

L- N-nmet hyl aspartic acid Nrasp am noi sobutyric acid Al b
L- N- met hyl cyst ei ne Nntys am nonor bornyl - Norb

L- N- et hyl gl utam ne Nngl n carhgxyl ate

L- N- et hyl gl utam ¢ aci d Nngl u cycl ohexyl al ani ne Chexa
L- Nret hyl hi sti di ne Nmhi s cycl opentyl al ani ne Cpen

L- N- et hyl i sol | euci ne Nm | e D-al ani ne Dal

IEIX% ﬁgﬂl% e;g’?lhg&hgg%golf BoDxégrlg}d{;: %gggandvqgégﬁlelmlde maleic anhydride
dr me%f h%hﬂﬁft gni B8le 1 %r‘iﬁﬁ%%ﬁ' N&f D?ﬂe?cunal derivatives  using

N- et hyl nor [ euci ne rmI e D-glutam ne
{clNormtanrﬂJ@nxmlta mcmrm@hmﬁmlmm dmmgphﬁnylmercury chloride,

j‘: %mi‘t h%ga%@;&;}l@gﬂ:\l nD ?fg In%t.r(lftgiﬁ‘reu%wﬁl?téon with cyanate at

dkmepthy! proline Nnmpro D-leucine D eu
L- N-net hyl serine Nmser D-1ysine Dys
L- N- et hyl t hr eoni ne Nnt hr D- net hi oni ne Drmret

- y 0 n Nt rpit hiene oy . i
tryktoﬁgénﬁ Hs@rﬁggsl ﬁ{e;l n@ yr{n?}d egny Yal g(%I néé}a[’}g’r‘% oxidation with N
Broﬁioﬁiﬁfchlyﬁmm| drretkyNanicl ofhprinddleein@pwich 2-hydroxy-5-nitrobenzyl bromide

t hyl gl yci ne Nmet
or sulphenyl)ixaleldesy Tgro)gme residues o% the other hand, may be altered by nitration with

tetranitromethane to form a 3-nitrotyrosine derivative.

Modification of the imidazole ring of a histidine residue may be accomplished by
alkylation  with  iodoacetic —acid derivatives or N-carbethoxylation with

diethylpyrocarbonate.

Examples of incorporating unnatural amino acids and derivatives during peptide synthesis
include, but are not limited to, use of norleucine, 4-amino butyric acid, 4-amino-3-
hydroxy-5-phenylpentanoic acid, 6-aminohexanoic acid, t-butylglycine, norvaline,
phenylglycine, ornithine, sarcosine, 4-amino-3-hydroxy-6-methylheptanoic acid, 2-thienyl
alanine and/or D-isomers of amino acids. A list of unnatural amino acid, contemplated

herein is shown in Table 2.



D-serine Dser L-N-nethyl-t-butylglycine

Nt bugNon- convent i onal Code Non-conventional Code
w@eiosa1ded d ami no acid D-threoni ne Dthr L-nor|BODALZ05/000716

Nle D-tryptophan Dif L-norvaline Nva D-tyrosine Diyr

a- met hyl - am noi sobutyrate Mai b D-valine Dval

a- net hyl - g- am nobut yrat e Mgabu D- a- net hyl al ani ne Dmal a

a- met hyl cycl ohexyl al ani ne Mchgxa D-a-net hyl ar gi ni ne

Dmar g a- met hyl cyl copentyl al anine Mcpen

D- a- et hyl aspar agi ne Dmasn a- net hyl - a- napt hyl al ani ne

Manap D a- net hyl aspartate Dmasp a- net hyl peni ci |l | am ne

Mpen D- a-net hyl cystei ne Drcys N-(4-am nobutyl)glycine

Ngl u D-a-net hyl gl ut am ne DnpABLE-£ 2- am noet hyl ) gl yci ne

Naeg D- a-net hyl hi stidi ne Dnhis

N- ( 3- ani nopr opy| YgHgscfoneohispnvdbtignakamipoiasidseuci ne

Dm | e N-am no- a- et hyl but yrat e Nmaabu

D- a- et hyl | euci ne Dml eu a- napt hyl al ani ne Anap

D-a-methyl Tysrne Dnlys N-Dbenzyl gl yci ne Nphe _
A PCIRERIPL N Oni ng-JTet N \gntdhbaishat NY!) ol yei ne code
a@ 0.5 a- met hyl or ni thine Dor Qoo acid

Pcar ganyl met hyl ) gl yci ne Nasn B Het hyl phenyl al ani ne

dapiobdtyticackioxy met by gl yci ne-NasghPahnitet hyl seri ne  Nmala
Dnmser N-cycl obutyl gl yci ne Ncbut_ D-a-net hyl t hreoni ne
OAniRo-(E1eStBY ISR BALY | éﬁg&h’-‘ne Nc hel-msthylagedHys t r ypt ophan Nmarg

h I glci h q [
ERDYSUpbEn Y Pt e IR 511 N

carboxylate L-N-methylaspartic acid Nmasp
aminoisobutyric acid Aib L-N-methylcysteine Nmcys
aminonorbornyl- Norb L-N-methylglutamine " Nmgln
carboxylate L-N-methylglutamic acid Nmglu
cyclohexylalanine Chexa L-Nmethylhistidine Nmbhis
cyclopentylalanine Cpen L-N-methylisolleucine Nmile
D-alanine Dal L-N-methylleucine Nmleu
D-arginine Darg L-N-methyllysine Nmlys
D-aspartic acid Dasp L-N-methylmethionine Nmmet
D-cysteine Dcys L-N-methylnorleucine Nmnle
D-glutamine Dgin L-N-methylnorvaline Nmnva
D-glutamic acid Dglu L-N-methylornithine Nmorn
D-histidine Dhis L-N-methylphenylalanine Nmphe
D-isoleucine Dile L-N-methylproline Nmpro
D-leucine Dleu L-N-méthylserine Nmser
D-lysine Dlys L-N-methylthreonine Nmthr
D-methionine Dmet L-N-methyltryptophan Nmtrp
D-ornithine Dorn L-N-methyltyrosine Nmtyr
D-phenylalanine Dphe L-N-methylvaline Nmval
D-proline Dpro L-N-methylethylglycine Nmetg

D-serine Dser L-N-methyl-t-butylglycine Nmtbug
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D a- net hyl val i ne Dmval N-cyl cododecyl gl yci ne Ncdod
D- N- et hyl al ani ne Dnmal a N-cycl ooctyl gl yci ne Ncoct

waedes/metidy | ar gi ni ne Dnmarg N-cycl opr opyl gl yci neC™Mapz005/000716

D- N- net hyl aspar agi ne Dnmasn N-cycl oundecyl gl yci ne
NcundNon- conventi onal Code Non-conventional Code am no
acid ami no acid D-N-nethyl aspartate Dnnasp

N- (2, 2-di phenyl et hyl ) gl yci ne_Rbhhm D- N- met hyl cyst ei ne
Dnntys N- (3, 3-di phenyl propyl ) gl yci ne Nbhe

D- N- et hyl gl utam ne Dnngln N-(3

- guani di nopropyl ) gl yci ne Narg D- N net hyl gl ut amat e
Dnnglu N-( 1-hydroxyethyl)glycine Nthr

DN et h\/l histidine Dnmhis N ( h\/rir oxyet hvl ) ) ol \]/r-ing

Nser D- N- met hyl i sol euci ne Dnm I e

Nern¢eonveatiasiay| et hyl ) Ggkdgci ne Nhios-conwentiendly| | euci ne Code
abrind ecidN- ( 3-i ndol yl yet hyl ) gl yeinme® adid r p

D-N-net hyl | ysine Dnmys N-nethyl- g-ami nobutyrate

abu N-met hyl cycl Xyl aI ani ne Nnthexa
@%Wﬂ%yl met hi oni n %1 REKEEEF or ni t hi ne Dnnor e

ﬁ_ﬁ%ﬁ&&yd opent yl gigni ne N”E%ﬁ‘vafﬁdéet hyl gl yci ne Nal anva
met hyl phenyl al ani ne Dnnphe

Détyresing | am noi sobut Ytat e Nnai b-methy haninpisobetyiate Maib

N- (1 t hyl ) gl
[g”?iﬂirlf?gt hyl( ser |m§e )[/)nﬁivgfyl\z ?Zyﬁ‘\s‘gg@“ﬁf BINAPYEE ne N e MDY

RemeBE gy eoni ne gayra hr D- - prebubu@zywmﬂe Dt r Pvichexa
N-(1 -rfrethylethyl)glycine Nval D N nethyl tyrosi ne

DortgthyNrgipiney | a- na@rtngrgal ani aempligileajsopentylalanine Mcpen

| val Dn N- met hy| N N
QoA SHREYAEE aci o DAY N (p YRSk THERD I GNYer e Manap
L Methytdspdttie/ | 91 Y CiDigaspbU Nu(-h@ﬂh?l’ﬁéﬁf@ma}lﬁhé’c' ne NCySMpen

D-o-methylcysteine Dmcys N-(4-aminobutyl)glycine Nglu
D-a-methylglutamine Dmgln N-(2-aminoethyl)glycine Naeg
D-a-methylhistidine Dmbhis N-(3-aminopropyl)glycine Norn
D-a-methylisoleucine Dmile N-amino-a-methylbutyrate Nmaabu
D-a-methylleucine Dmleu o-napthylalanine Anap
D-a-methyllysine Dmlys N-benzylglycine Nphe
D-a-methylmethionine Dmmet N-(2-carbamylethyl)glycine Ngln
D-a-methylornithine Dmorn N-(carbamylmethyl)glycine Nasn
D-a-methylphenylalanine  Dmphe N-(2-carboxyethyl)glycine Nglu
D-a-methylproline Dmpro N-(carboxymethyl)glycine Nasp
D-a-methylserine Dmser N-cyclobutylglycine Ncbut
D-a-methylthreonine Dmthr N-cycloheptylglycine Nchep
D-a-methyltryptophan Dmtrp N-cyclohexylglycine Nchex
D-a-methyltyrosine Dmty N-cyclodecylglycine Ncdec
D-a-methylvaline Dmval N-cylcododecylglycine Ncdod
D-N-methylalanine Dnmala N-cyclooctylglycine . Ncoct
D-N-methylarginine Dnmarg N-cyclopropylglycine Ncpro

D-N-methylasparagine Dnmasn N-cycloundecylglycine Ncund




L-et hyl gl ycine Etg penicillam ne Pen

L- honophenyl al ani ne Hphe L-a-nethyl al ani ne Ml a
wa2@stretiby | ar gi ni ne Marg L-a- net hyl aspar agi ne MEBAU2005/000716

L- a- met hyl aspartate Masp L-a-nethyl- t-butylglycine

M bug L-a-nethyl cystei ne Mys L-nethyl et hyl gl yci ne

Metg L-a-nethyl glutam ne Myl n L-a-nethyl glutamate Myl u

L-a- et hyl hi stidine Mis L-a-mgthyl honophenyl al ani ne

Mhphe L-a-nethylisoleucine Mle

N- (2- met hyl t hi oet hyl ) gl yci ne Nmet Non- conventi onal Code

Non- conventi onal Code am no acid am no acid

L-a-nethyll eucine Meu L-a-nmethyllysine Mys

L- a- net hyl met hi oni ne_. Met L-a- et hyl norl euci ne Ml e

NorcoryenGonsbr val i ne dad¢a L- a- NONHEANBPHIONAl ne Mor n Code

amigo geithy | phenyl al ani ne Mphe Bmanaweidy| prol i ne Moro

L-a-nethyl serine Mser L-a-nethylthreonine Mhr

~a-net hyl t rypt oph M L- as | ' )
SRR e AR, et T HOSBTRBAOP et oo
Dirhateehyiysi¥ide?, 2- di ghgnggset hy N—(Mﬂhﬁbﬁ*&l&ﬂf@@glycine Nbhe
, 3-di pheny | propyl) Nnbhe carbanyl met hyl ) gl yci ne
RA¥-pethplgletaming gl ycilanglncar b&cagua(nzc!lgomppﬂmiwne NrbcNarg

t\hyl am no) cycl opr opan osshi pker d, for
s R o T 32 ont o PR SREMRRIIRT TO" Na
bomphiyimstidianal cr aughhipker s NodsAragethlyd)didisnct i onal Nser
i mdo esters having (CH2)n spacer groups wth n=l to )
P meghylisalensisehy de Dmpilg dr ox Ps(isudazolleibyldglysing and Nhis

O RRERE e ror ety BTN s RERPBATUNAHS 4o °" N

D-N-methyllysine Dnmlys N-methyl-y-aminobutyrate Nmgabu
N-methylcyclohexylalanine Nmchexa D-N-methylmethionine Dnmmet
D-N-methylornithine Dnmorn N-methylcyclopentylalanine Nmcpen
N-methylglycine Nala D-N-methylphenylalanine Dnmphe
N-methylaminoisobutyrate Nmaib D-N-methylproline Dnmpro
N-(1-methylpropyl)glycine Nile D-N-methylserine Dnmser
N-(2-methylpropyl)glycine Nleu D-N-methylthreonine Dnmthr
D-N-methyltryptophan Dnmtrp N-(1-methylethyl)glycine Nval
D-N-methyltyrosine Dnmtyr N-methyla-napthylalanine Nmanap
D-N-methylvaline Dnmval N-methylpenicillamine Nmpen
y-aminobutyric acid Gabu N-(p-hydroxyphenyl)glycine Nhtyr
L-t-butylglycine Thug N-(thiomethyl)glycine Ncys
L-ethylglycine Etg penicillamine Pen
L-homophenylalanine Hphe L-a-methylalanine Mala
L-o-methylarginine Marg L-a-methylasparagine Masn
L-o-methylaspartate Masp L-a-methyl-¢-butylglycine Mtbug
L-a-methylcysteine Mcys L-methylethylglycine Metg
L-a-methylglutamine Mgln L-a-methylglutamate Mglu
L-o-methylhistidine Mhis L-a-methylhomophenylalanine Mhphe

L-a-methylisoleucine Mile N-(2-methylthioethyl)glycine Nmet
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and anot her group specific-reactive noiety such as
mal eimdo or dithio noiety (SH) or carbodiimde

w@ @0SH) 1199 n addi ti on, peptides can be conf or nep¢DAERIF/000716

constrai ned by, for exanple, incorporation of Ca and N
a-met hyl am no aci ds, introduction of double bonds
between Ca and Cb atons of am no acids and the
formation of cyclic peptides _gg.anal ogs by introducing
coval ent bonds such as form ng an am de bond between
the Nand Ctermni, between two side chains or

bet ween a side chain and the N or C term nus.

Accordi ngly, one aspect of the present invention

~1a alanala ala AL a a a¥fa 0 a ala A -

interacté Qﬁth pré-céfé brotefn/ﬁBeAg ér é TLR, such
Men-rorReptignal TLR- 4, dfodg conpomiitcogvertiongR si gnal i ng Code
geinpweld resul ting in nodul at i emied acid

pre-coreprotei n/ HBeAg or TLR | evel s or activity.

ot her ..useful grou f conpouynds | m metic. The

'&'Wg&yﬂ‘élbct"?ede m net Eﬁu, "t ar é’ré?"’?ﬁ‘ﬁ%l?%s&’e or "mimetic"Mlys
BloEmbihyfREBdniR I ef alinfep @ subs&anaBymbilGltifas some  Mnle
chemcal simlarity to the target but which
ot-mgthyloeealioe  agoniMew or i M-ggnethgormithiet . The Mo

arget in this case be a ligan f pre-core :
et e Rertor NRE TR A faptrderdifet o may be Mo
E-oRgRitytierig®nt ai ni naviggyl ecul e [LQahethyIfrEsnife ements of Mthr
protein secondary structure (Johnson et al. , "Peptide
IFor-metytteiptendtani n BiMtrechnol odyoanethyhaesiaey, Pezzut o Mtyr

t al ds., Chapmgn ,and Hal.l.. Ne ork,, 19 .. _The
Gty Al ot i onal StBEn na ¢ freNREuHOSpbfm A hind "® Nmhphe
NI(I(E?',Z:&iph@n}tl&ﬁ?l)t henispd | de DagvionedighenHROMINS Nnbhe
exists chiefly to orient amno acid side chains in

culamdmethyglycing faci | it at e nshdemykmethplgyeioei ons

uch as.thas f antibody and antigen, enzyne and
E’ﬁﬁr P’f’%ill'éggfaqglgeaw’?olw&% proteins. A peptide mnetic
dthyldRHiaRIbPrepaper Mt nol ecul ar interactions simlar
to the natural nol ecul e. Peptide or nonpeptide
munetics may be useful, for exanple, to conpetitively
inhibit or otherwi se bind to pre-core protein/ HBeAg or
to activate a TLR or, TLR pat hway. Preferred TLRs in
Erpsslinkses; gt deapsedirifer zxaaﬂ@ew fRsipbiligea s cenfgrmations, using homo-
GaIRALR %rc%glﬁm% fch %t? fe HiftBMraP tnidB¥sRR BRIRCICEE).{ Dacer groups

Interact wth a targe
with n=1 to n=6, glutaraldehyde, N-hydroxysuccinimide esters and hetero-bifunctional

reagents which usually contain an amino-reactive moiety such as N-hydroxysuccinimide
and another group specific-reactive moiety such as maleimido or dithio moiety (SH) or
carbodiimide (COOH). In addition, peptides can be conformationally constrained by, for
example, incorporation of C, and N ,-methylamino acids, introduction of double bonds
between C, and Cy atoms of amino acids and the formation of cyclic peptides or analogs
by introducing covalent bonds such as forming an amide bond between the N and C

termini, between two side chains or between a side chain and the N or C terminus.

Accordingly, one aspect of the present invention contemplates any compound which binds
or otherwise interacts with pre-core protein/HBeAg or a TLR, such as TLR-2 or TLR-4, or

a component of a TLR signaling pathway resulting in modulation of pre-core
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al one or single or nmultiple conpounds nmay be used to
affect nultiple targets. For exanple, multiple targets

waorenositnabade an pre-core protei n/f HBeAg and t her@eEAlzmen00716

itself. For exanple, one useful therapeutic

conbi nati on woul d be an antgoni st of pre-core

prot ei n/ HBeAg and a nucl eosi de anal og and/ or antiviral
cytokine The target or fragneny enployed in screening

assays nmay either be free in solution, affixed to a

solid support, or borne on a cell surface. One nethod

of drug screening utilizes eukaryotic or prokaryotic

host cells which are stably transformed with

rretesuiIBragor bhRyIavRls e0aGtYEE. expressing the pre-core
protein/HBeAg or TLR or fragnent, preferably in

conpetitive binding assays. Such cells, either in

Anathéreuseful fgrowgdof compounds ibe migedicf dhe sdramsdpeptides mdknenic”, “target
assays. Qne. may neasure, for exanple, the far. i on of .
BERarSs TR frea PR By 175, 6t SHYBEAG VI h g spe chemical
ShilhifI0RRY taf0d bR hRASRAEagbRIzEdort HNBAs 0P MY the tdr A&, The target
degreé to which the formation of a conplex between an

iprthis caseempy be eiliganBefApreenoreaprptaR/biBefygaermdrihe Ah&. A peptide mimetic

ligand is.aided.or interfer wi th e nt i

e CBLA oL Eaifhe R Rl el (or ARl 80 My strutare
(atir36h ef HNCPepAdOTuBEMEMESS? Vit Bjoréthyiology and PhtikAgeypPezzuto et al.,
non- pepti de in nature. Non-peptide "small|l no]ecul es”

Bdto ‘Ghanmangidl Billaliow o¥orkah§d D To¢ vedgsharitionaleehind the use of
355 AR B T e Bl s SO 6o amin
qeidside ochiains dal suos e waheas de sfaghiatg noflecularehiecatibos auch as those of

harmaceutically active ¢ ound i .known .appy oach e e
Ang b SR S S rang PGS 8t Pealiolig BREIB, A, beptide mimetic is
désfg‘ﬂgd 1§ perRRURGlectRl thidfa&iBns REn s tBOh&uM &ldtedulte Peptide or non-
actl1ve conmpound is difficult or expensive to

poptitlh ggmeticsonaybe neefuly farexamplei taadsinepetigivels ipibit or athgrwise bind to

met hod of .ad ni stratiqn,.e,. ept, s are. upsui tab . .
e o RuRPB M O R p Wil SR IE Bes BRRAG RERs in s

Bstandd afc TERLRGRITDR-Qr ot eases in the alinentary canal.
M netic design, synthesis and testing is generally
used to avoid randomy screening | arge nunbers of

Hgéiﬁ,cwe%nfp%ﬁn@s 52fhd %eé@ﬂpﬁ%ﬁt)/on may be selected to interact with a target

alone or single or multiple compounds may be used to affect multiple targets. For example,

multiple targets may include an pre-core protein/HBeAg and the pathogen itself. For
example, one useful therapeutic combination would be an antgonist of pre-core

protein/HBeAg and a nucleoside analog and/or antiviral cytokine

The target or fragment employed in screening assays may either be free in solution, affixed
to a solid support, or borne on a cell surface. One method of drug screening utilizes
eukaryotic or prokaryotic host cells which are stably transformed with recombinant
polynucleotides expressing the pre-core protein/HBeAg or TLR or fragment, preferably in
competitive binding assays. Such cells, either in viable or fixed form, can be used for
standard binding assays. One may measure, for example, the formation of complexes

between an pre-core protein/HBeAg or a TLR or fragment and the agent being tested, or
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There are several steps comonly taken in the design
of a mnetic froma conpound having a given target

w@empaItly? First, the particular parts of the pONaU2NNE000716

that are critical and/or inportant in determ ning the
target property are determned. In the case of a
peptide, this can be done by systematically varying
the am no acid residues in thg,peptide, e.g. by
substituting each residue in turn. Al anine scans of
pepti des are commonly used to refine such peptide
nmotifs. These parts or residues constituting the
active region of the conpound are kpown as its

expwmlefopm eg" to Onbisht e SeraRaR oph ot CORplex, iehveen an pre-core
Jrﬁt;éSI HB g op a"ME Yf ﬁa%ﬁeﬁ{%ﬁ la8fka ﬁ?soélgécpgr ﬂmgarfefrecd w1th by the agent

roperti es, ster em stry, bonding
wimpetestedl/ or charge, using data fron1a range of
sources, e.g. spectroscopic techniques, x-ray
diffraction data and NVR Conput ati onal anal ysis,

&'sﬂwtﬁfcé lid/enﬂﬁg@ L9 n{odN AL dMEELEfbEotbRsER RAGMPMay be a peptide
vol ume of a pharnacophore,rather than the bondin

dygtonersptiae maturaanwootmph@ il m@&frub at@eofltﬁgleme?emred for many in

vtzwegtewg%eugl %Exgsr Og,ﬁ aclordé?gq& \hﬁ?rrélle O{'E)r msc 515th3%865 5}1 ¢e ' (particularly

ipa pEgide) HReAg desighedfoRpRatthatdigichl dlslegands ar e rmdel ed.
This can be especially useful where the pre-core

protein/HBeAg or TLR and/or their ligands change

| o
RS bt O} BlyrBL R LI SRESInd Bt BEfm approach (o
thadevwedopmad of phayenecwicelsibakidoirt o' adthcanpaunt eTlais mightt be desirable
t he I|near sequence. at..a three-di.nensional . o .
RATF 15, ALY SPPOUCEI S EEEL i PERETIFNE 1Q Y128 oF et is unsuitable
1995 QaMelah nféhﬁﬂ' df %hm%@tkﬁ%nv\@g T}%;bpﬁtlég &re WRSuitable active agents for oral
phar macophore can be grafted tenpl ate nol ecul e

composiions e thayatend te bp sTuggkdy degradedt by iproteasas in the alimentary canal.
nveni ent | d so th C
%S/cn?eﬁggli’ gyénl?ﬁesm ktgﬁmgtls ane%l#a?srereﬁig% qu{)]]idc g{lcfoﬁ?ss&eemng large

rﬁﬁﬂ%@i@hﬁ@l@cﬁé@fo@@@ﬁgﬂqirom@r ade in vivo, while
retaining the biological activity of the |ead
conpound. Alternatively, where the mnetic is

%.apeesmﬁﬁ%te gw'ohgx?gnlfttﬁghl il the GREG gheofaa.c ligugd ﬁE)Yn a compound
cyclizing t eptide, 1ncreasing 1ts rigidity. The

naviret 4 given target property. First, the particular parts of the compound that are critical
and/or important in determining the target property are determined. In the case of a
peptide, this can be done by systematically varying the amino acid residues in the peptide,
e.g. by substituting each residue in turn. Alanine scans of peptides are commonly used to
refine such peptide motifs. These parts or residues constituting the active region of the

compound are known as its “pharmacophore”.

Once the pharmacophore has been found, its structure is modeled according to its physical
properties, e.g. stereochemistry, bonding, size and/or charge, using data from a range of
sources, €.g. spectroscopic techniques, x-ray diffraction data and NMR. Computational

analysis, similarity mapping (which models the charge and/or volume of a pharmacophore,

\
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m metics found by this approach can then be screened
to see whether they have the target property, or to

wobas/1enbpent they exhibit it. Further optinm zap@DAUZNV5/000716

nodi fication can then be carried out to arrive at one
or nore final mnetics for in vivo or clinica
testing. The goal of rational drug design is to
produce structural anal ogs of 4hi.ol ogically active

pol ypepti des of interest or of small nolecules with
whi ch they interact (e.g. agonists, antagonists,

i nhi bitors or enhancers) in order to fashion drugs
which are, for exanple, nore aciive or stable forns

5 Of :
refher than fhisebAnding beswesinitems) andyotherdrchniques can fe upgdgpdhis modeling
ﬁ%g s.the function of a polypeptide in vivo. See, e.g.

Hodgson (Bi o/ Technol ogy. 9: 19-21, 1991). In one

approach, one first determ nes the three-dinmensiona

struct ur f an pre-core pr.otei.n/ HBeAg or TLR | i gand.

TR POt bl epaion gy e hee di PR Al CRP SRS An PG s pEaE n/HBeAe
drYPTER 2l thdiy 1igarfR R Mdtéled THis 3@PHO @?ﬂ@@ﬁlly séflilvhere the pre-core
information regarding the structure of an pre-core

mptsindiIBe ABond Ldy angd/an their ligands changeatopiprpatign op dindigg, allowing the
IHB)&J ?ltb qgkéa %(?]C%an 0f ttlﬂ? iI? Lhd ﬁgé‘i%r? o?ghé1 Weﬂgpwﬁldeli can be used to
Drot erns., exanpl'e” of ratronal drug design 1s the
dgtavateopiiEbitet Wwhi¢hpiméreets evithnhiebilinedrs s¢duehe@k s@na ethreatdimensional
Science. 249: 527-533, 1990). In addition, target

Gopfigeialies may be anal yzed by an al ani ne scan (Vells,

Met hods Enzynol . 202: 2699-2705, 1991). In this

technique, an anmino acid residue is replaced by Ala
Andmiplate efdleate on théne sglegied datos whith ¢hempicals groups which mimic the

eterm ned. Each o am no acidq resid of th
BERRRE ol SRt SR N RES 4By B heifoeroups grafed
P RIchABSnVeB RN Be 9fledtb®sdBRt the Snimetic isSead) SPsyRBTSizB) i€ likely to be
to isolate an pre-core protein/HBeAg-specific or

pharmaqodegically aspentaideland sieennetslegiade i viver while asaipingisbelbiological
aacpl.(\)/%{e.)of mdle%g g@mggurﬁio lA\fﬁrﬂa'iié lgr YREA! e rn{lHl%{lE i€ geﬂtf?le-based, further
printiple, I'STapproach yiel'ds a phar macophore “upon

wbikly cuheegtrred Oy ugclidsg dr ppridbenbessnk ith rigidity. The mimetic or
possi bl e to bypass protein crystal

h |t t
B é?‘ﬁldl P inPreas GEY pid WF%BE‘?Q&F%@& ggf)yhlfea:y e the target
%opérfg? bt '@hat e?th‘;’if {nﬁR? QkRi8it GRFLh@TptikfizAhidP %Bﬂiﬁe%]ﬁoﬁ‘ can then be

| mage o ror image, the binding site o

tainechonitite amtiyewwb ahalotreorexpat medetics fheinanvagrallipisablesting:
original receptor. The anti-id could then be used to
identify and isol ate peptides from banks

The goal of rational drug design is to produce structural analogs of biologically active
polypeptides of interest or of small molecules with which they interact (e.g. agonists,
antagonists, inhibitors or enhancers) in order to fashion drugs which are, for example,
more active or stable forms of the polypepfide, or which, e.g. enhance or interfere with the
function of a polypeptide in vivo. See, e.g. Hodgson (Bio/Technology. 9: 19-21, 1991). In
one approach, one first determines the three-dimensional structure of an pre-core
protein/HBeAg or a TLR ligand by x-ray crystallography, by computer modeling or most
typically, by a combination of approaches. Useful information regarding the structure of an
pre-core protein/HBeAg or a TLR ligand may also be gained by modeling based on the

structure of homologous proteins. An example of rational drug design is the development
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of chem cally or biologically produced banks of
pepti des. Sel ected peptides would then act as the

w@basmeaephor e. The present invention extends POI/AU2005/000716

genetic approach to up-regulating or down-regul ating
expr.essi on of a gene encoding a pre-core protein/HBeAg
or a TLR, such as TLR-2 or TLR-4. GCenerally, it is
more conveni ent to use geneti_ggmeans to induce gene
silencing such as pre- or post-transcriptional gene
silencing and hence it is nore appropriate or
convenient to silence the pre-core gene of HBV or its

eg[g]l val ent i n anot her pathoge p However, the ?gne al
Q h%.paqfé%seclahlbyerm@éwkﬁ@ abak-eShiencee 28%pr £33 Hnl W hin addition,

%fﬁ}dl&%@gﬁw%egﬁﬁ@zﬁﬁ’ | onﬁﬁgﬁé Qbn %Wﬁnuyeg}izégﬂ Enzymol. 202:

tors gene expres e ter
2ﬁ9’9d§'05 199Ut |1e diis tehnigne] ahmnhgm o ecsidudas repheckd be ARNAnd its effect

ot reBieS st lemied, Pata o Aapn g faeddudk BF e pepride is
AARZEE A this Rinnkt RCNLETHGA th¥ imPBenk k?‘i’orﬁrof@l?é/ pepBiak.ai n

non-natural or derivatized nucl eoti bases, as w ||
be readlly appreC|ated by those skilled in the art.

lﬁgﬁc %If;]l <f”§? 51ble fagﬁf %nnﬁrleuc%?e Plfo?l 'Hr)goﬁjecf b(?l'lsLR-spemﬁc antibody

Ion Oor one or re o

(@adhﬁséﬂﬁ thte ﬁ&m@bﬁfdeﬁmﬁedab@\iﬂ) iaflé thewitd bbl&ﬂltﬁﬁ@b’@gstﬁ&uﬁb In principle,
as the nprpholine ring),internucleotide nodifications
@wmpwcla M@Hﬁrf’g@tﬁmﬁ @sup(oe whichgithsgquephéyigispign san be based. It

9 h OQSQiIB §§s p CRQHS m) 2]th tf?&rfﬁ;, eg%neﬁ'ﬁﬁg) anti-idiotypic

char ge I ges osphor 6t hi o S,

mini;beqiihmfangnﬂ?l to atf?actlm?b p)lampxenkd)grc'allymctdetei aﬁib()éy.g%sl a mirror image
ept.i des ntercal a ne or al en

<§f° s amae, by bincBefe BF e b pectibfoued BghEat Ralog of he

rfzifhl r@ceﬁfb? Bl aﬁltlfikl(‘cbﬁld%éﬁ?béjﬁsed% me}mfyAJnaqsdme lgtefs from banks
are synthetic nolecules that mnic polynucleotides in

th:éﬁmlcaldy lor biplagicabiyrmtodused baesi of paptedes stajemted pepsidas would then act
ﬁ 01%1 n 96 nd|r ng and other chem cal interactions. Such
SRS aﬁhg %nown in the art and include, for
exanpl e, those in which peptide |inkages substitute
for phosphate |inkages in the backbone of the
Hes presang Inveption exisBAH 9! 3 BERILE APPIASCR &Q)ypHemdatingger down-regulating

%%Eploﬁ rofd geﬂésgﬁc%hlrfg a %H-@&g'ﬂ?&efn/ﬁﬁé&é'o?tasTEk 58 as TLR-2 or

TLR-4. Generally, it is more convenient to use genetic means to induce gene silencing
such as pre- or post-transcriptional gene silencing and hence it is more appropriate or
convenient to silence the pre-core gene of HBV or its equivalent in another pathogen.
However, the general techniques can be used to up-regulate expression such as by

increasing gene copy numbers or antagonizing inhibitors of gene expression.

The terms “nucleic acids™, “nucleotide” and “polynucleotide” include RNA, cDNA,
genomic DNA, synthetic forms and mixed polymers, both sense and antisense strands, and
may be chemically or biochemically, modified or may contain non-natural or derivatized
nucleotide bases, as will be readily appreciated by those skilled in the art. Such
modifications include, for example, labels, methylation, substitution of one or more of the

naturally occurring nucleotides with an analog (such as the morpholine ring),
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pre-core protein/ HBeAg-encodi ng pre-core gene.
Expressi on of such an antisense construct within a

w@edos/1imberferes with pre-core protei n/ HBeAg gBOIEAU2005/000716

transcription and/or translation. Furthernore,

co- suppressi on and nmechani sns to i nduce RNAI such as

using short interfering RNA (si RNA) or ONA-derived

RNAi (ddRNAi ) may al so be enplygyed. Hence, antisense

or sense nol ecules may be directly admnistered. In

this latter enbodi ment, the antisense or sense

nol ecul es may al so be fornulated in a conposition and

then adm ni stered by any nunber of ans to target

iptgrugegtide dRpdifisations sug aaSaHné?Eﬁ’aés iiges dAg Mogthyl phosphonates,
Liak.k n ' 2 d | egudles J ve

e R P el oo inkages (e2

mhosplesatioafes myhpbphoratithinatdse odté.gle pdedant amioietiss afeck. polypeptides),

BREERGRAs O & TR nsast ety ShR T R s g Hodi €Y linkages (c.g.
BNGhORTBREleic ‘aciliS/ e&I°. AKS ifkudsiClie ggﬁiﬂ%ﬁ@dﬁloi?ercﬁles that mimic

Injected into enbryos ‘and the effect terference
puilyrtucleRtiidesiis tidis abilityoto Hind tone desigrattidnsegugnce vér Jpydesgemt binding and

SRR AL iR SR RGSE bR B8 S RaTRRARES oy exemle,

- tRbseCif whith Pbptiecliiagesidtifimed ﬁﬁ%h@g;ptﬁtecnnl@geg P8R backbone of the
g, |

encodi ng a pre-core protein/HBe .e. the

mblegideruc] eot i des i nduce pretranscriptional or
post-transcriptional gene silencing. This is

acconpl i shed by providi ngol i gonucl eoti des which

Ameehde sy hueldoyibe sejuereds pfor ekarhple care asgfubimesilencigg Wahderipts of the
a nucleic acid nol ecul e encodi ng the _pre-cgore )
6P rPF%Q@ﬁéBe%'én‘&dil%rmEﬁ%t 298 FpresEon, of isyely an antisense
b Witi? aaceﬁeiln{erfé‘fesg@ﬁﬁ ?ﬁé-@&'e rbR{MIBB& ¢ GRhE trafiSeription and/or
used hereln, the terns "target nudcleic a0|5" and
ttanglatien.cFathiednom| ecsigpressvndindgmachanismsaioenduce RNAI such as using

tei n/ HB . i pt" h i f
Bofisrente R LEn R InRerEL iR R NRFEmag aiso be employed
REREE iRl 5B8A dor S ( indtdculds nﬂlafr Be ndRPOtIRNEdMIRNGered. In this latter

portions thereof) transcribed fromsuch DNA and al so .
enmpgdliment; thecpntisense ucAnRNROlerwes mayralsn baferalaied in a composition

a%%n{ﬁgﬁl rlﬂm%lattefé? g‘)g%léf galtufd)p@}r/ g)?é#e%g(sj% gtg}ggtt Selfs®59%dministered via an

nucleér c aci
expression construct.

A variation on antisense and sense molecules involves the use of morpholinos, which are
oligonucleotides composed of morpholine nucleotide derivatives and phosphorodiamidate
linkages (for example, Summerton and Weller, Antisense and Nucleic Acid Drug
Development. 7: 187-195, 1997). Such compounds are injected into embryos and the effect

of interference with mRNA is observed.

In one embodiment, the present invention employs compounds such as oligonucleotides
and similar species for use in modulating the function or effect of nucleic acid molecules
such as those encoding a pre-core protein/HBeAg, i.e. the oligonucleotides induce pre-

transcriptional or post-transcriptional gene silencing. This is accomplished by providing
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"anti sense" or may be part of a conplex with dicer
such as a RISC. In the context of this invention,

wOo bybnidpzat i on" means the pairing of conpl enertBAY2005/000716

strands of oligonmeric conpounds. In the present

i nvention, the preferred nechani smof pairing involves
hydr ogen bondi ng, which nmay be Watson-Crick, Hoogsteen
or reversed Hoogsteen hydrogegghondi ng, between

conpl ement ary nucl eosi de or nucl eoti de bases

(nucl eobases) of the strands of oligoneric conmpounds.
For exanpl e, adenine and thym ne are conpl enentary
nuclggbases whi ch pair_ through the formation of

algapeslRaR gt hich FRSiically Ay Podioe 46 QTCBAYE SHRIFmeaing Wh @ nucleic
&eld lﬁ'{ce?l%%dl@?itg gé%? 5te%e§gn@k‘nﬁhéo?lucleotldeé may be

specific bl e en bl ndin e co
mmldtlbdtreutkyetb enclfdl ei gerecdtell vithir therceB. Af tused hareimp theaterms “target
ctlo »0 he target nucl ei.c ac to cause a
£k, e %ﬂﬁ% PHEfis 7dd malgeyle cﬁf@ﬂ{ﬁnae@ rRECfe protciifBeag gene
t%ami;ﬁmm@bb&y ub& B0l AvaaBnRPRCEddompRESTIINY eBodiRE the pre-core
anti sense co ound to non- target nucl ei ¢ aci d

pselqindriBed suRNér (inelndingipsersBIN vemdcmRbb*e@r Ppuions aiireaf) transcribed
ﬁ'O%nd%%#l rIle'A and aldl %Nthgrlh\%doﬂ'l &asuc ! ea‘l% ? lllyrl])rifc]i&%tion of a

N Vivo assays or et apeut I ¢
donpeund of) et subjest ilfVeﬂJ’kbrﬁhflthS&amgeahﬁclaerafcﬁr magianemny lreferred to as
case of in vitro assays " Ienent as used
RBisenpE” 9T SRy ke RAGE Q r?e""&!sl%edtﬁ"’tt dicsF syg @é.a&l fai ring
bet ween two nucl eobases of an oligonmeric conpound. For
exanple, if a nucleobase at a certain position of an
Iol thg aonteke of i this i@aentiwlni, g‘byfmidizatiooﬁpnmd)the ipirogpablcemplementary
ogen bondi nucl eopbase at certai
roudy PE ARG ottty dncine HesRat T gndpn, dp Bleeel meghanism of
ik PObRYs ﬁmﬁgemdl white a{uy%eewalts@a @Fi’dkeﬂﬂogsteen or reversed

then the position of ydrogen bondi ng bet ween th
Imgg@nmdilyémgedebcmdmgt fstwegngeammieinertpy Bedlepside or nucleotide bases

80513%3%3%5 %h% d%%g%s d&?ﬂgé ?I{E?]?tc%%ﬁﬁ&%l ERg\Qxa(r)r-}rﬁg, adenine and thymine

¢ lcgﬂlrpwiﬁ@wry deicleabsses! [ véhiel aiz oipdughetht aoynatibneaf Rydrogen bonds.
ot her when a sufficient nunber of conplenentary

Hyjgidizatiqe C%O%Hngﬁsw&«ya%mw%?@&%. ed by nucl eobases

whi ch can hydrogen bond with each other. Thus,

"specifically hybridizable" and "conplenentary" are
Awramtisense cor BMNAiusempowund is specifically hybridizable when binding of the

compound to the target nucleic acid interferes with the normal function of the target
nucleic acid to cause a loss of activity, and there is a sufficient degree of complementarity
to avoid non-specific binding of the antisense compound to non-target nucleic acid
sequences under conditions in which specific binding is desired, i.e. under physiological
conditions in the case of in vivo assays or therapeutic treatment, and under conditions in

which assays are performed in the case of in vitro assays.

“Complementary” as used herein, refers to the capacity for precise pairing between two
nucleobases of an oligomeric compound. For example, if a nucleobase at a certain position
of an oligonucleotide (an oligomeric compound), is capable of hydrogen bonding with a

nucleobase at a certain position of a target nucleic acid, said target nucleic acid being a
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indicate a sufficient degree of precise pairing or
conpl enentarity over a sufficient nunber of

womsaotases such that stable and specific bi nBCTIgU2005/000716

occurs between the oligonucl eotide and a target
nucleic acid. In the context of the subject invention,
the term "oligoneric conpound" refers to a polyner or
ol i gomer conprising a pluraliyy_of nmononeric units. In
the context of this invention, the term
"ol i gonucl eotide" refers to an oligoner or polyner of
ribonucleic acid (RNA) or deoxyribonucleic acid (DNA)
m netics, chinmeras, anal ogs and honol ogs t hereof.

HMASRNA: rﬁfl%lcgp@éi?é@t’é‘mn@;@ﬁ%fF bt e Positiep ¢S bydiggen bonding between
tﬁé‘to%f Breo?*a% d&r{ gﬁc{}g% %}q}afe%ce%mdsiégédﬁld%ﬁ% gog%@'a?%mplementary

nUC eosli nkages as we
misitigandte @dl_gmdﬁedmdv and thedfarthatDINA| RNAQ ©¢ blipomgleotide molecule are

portions which function sim | ch dlfled or
OMPAMENATY o FacH MRS | Wty gyt fg‘\“‘é%d?‘t’g’ﬁ I of srawlpergary positions in
éaeﬁ 'nYcﬁecfu‘Per iR Q&ﬁgfﬁgg)apﬁuéﬂ?fda%@b\lvﬁcﬁ @R HylitRen Sdé‘ﬁb vith each other.

for exanpl e, ul ar uptake, énhanced
‘Bifusj h‘speylffcaﬂy dl}tbaldgzablemmideI @mérderdany” i arerieesedvhich are used to
Stability.i.n the presence of. nuc . ile .
gL dBeeR FEBEUEF aPedl or P s Y it number
S nuchioBade ¥ 8EH HRAN stableCardlr gfeeﬂﬁb Bifdigg ocoiits GRtieanBa @sigonucleotide
ot her fam |ies of conpounds as well, including but not

4nidre targgt Ruslade pgjdnucl eot i de anal ogs and ninmetics such

as those herein described. The open readi ng frane

(ORF) or "coding region" which is known in the art to

Inefher canext e the giubjecb éiwsation,t the termriligbineric icontpoatd’drefers to a

codon and the trans|ation te tion codon, i % )
FnOinAl EHN G bR ISHE é&lweﬁ'iyy HORINEHC Ui i (fgntext of this

inOaERN! thefrerhh &I RE QR tiden YRES t@rbn R 8m'é{39f Blyhndr bPbonucleic acid
|ntragen|c regi on enconpassi ng t he ransl ati on

(RINA) at derxyoibotedlert reaid thAc)dmnnmﬁettcneclopl@raSr eardbgsgand homologs

ra F) of ,a tar s_i,ncl ude t
‘%efegﬁ Tﬁ‘%&%‘éﬂ’&ﬁ“‘}% é’?éﬂm{% °<§\%?e1 gf Wp‘ QY &Ff”‘f%}g Wcleobases,
Jugh8fand Govdléht PtEinueoSde @iﬁclﬂﬂﬂ@ linkabéeasBvelHhd @edonBéleotides having
fromthe translation initiation codon, and thus

nonchatere iy oaersTiag thogtians b\@hw\l@éwqﬂﬁ@ ssmilardy, Suchemaghiied (o substituted

SRR R Tl T T e operie s
asnforasxaindlee entianged dellular uptake, enhanced affinity for a target nucleic acid and

increased stability in the presence of nucleases.

While oligonucleotides are a preferred form of the compounds of this invention, the
present invention comprehends other families of compounds as well, including but not

limited to oligonucleotide analogs and mimetics such as those herein described.

The open reading frame (ORF) or “coding region” which is known in the art to refer to the
region between the translation initiation codon and the translation termination codon, is a
region which may be effectively targeted. Within the context of the present invention, one
region is the intragenic region encompassing the translation initiation or termination codon

of the open reading frame (ORF) of a gene.
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(3" UTR), known in the art to refer to the portion of
an MRNA in the 3' direction fromthe transl ati on

WwWa BRinaesd on codon, and thus includi ng nucl eotP@E802005/000716

between the translation term nation codon and 3" end

of an nMRNA (or correspondi ng nucl eoti des on the gene).

The 5' cap site of an nNRNA conprises an N7-net hyl at ed
guanosi ne residue joined to Lq?_S'-nDst resi due of the

NMRNA via a 5 -5" triphosphate |inkage. The 5 cap

region of an nRNA is considered to include the 5 cap
structure itself as well as the first 50 nucl eoti des

adjacent to the cap site. It is also preferred to
target the 5 cap region. As is known in the art, a

. N - S . ) .

G B aionk Aol ooy A Beal REKip O 0 UTRS, PR fn the at 0 refr
tbabe poifioe dfvam mMBMNA dotheps’ diteasiordront theutrinskéioerinitigidbn codon, and

ases are th ri.nes an he pyrim.di nes. Nucl eaqtides
Brempingauefebisvecirting: captaifeadt e Eisba raOgH B gpdon of an
AR §bi |c}errE§rE)65§iﬂ t RudlERidSH IR tHROTEh)N aB8 thBe3° untranslated region
nucl eosi de. For tﬁose nucl eosi des that include a

(BEATRY, knawo sy thesartyter refer ite thetrestioraeargmBINA dmthep® direction from the
|inked to either 2! 't oar 9t hydr Al Le 0 .
iRl E R, Aot 2o, B s Bl Y e BBl ranstaion
teineidsorc odahediidl 3 drdndf &0mROEA (0N U6r&pdIag nlicleotides on the gene).
anot her to forma |inear polyneric conmpound. . In turn,

Theed'reapsite of o MiRd4 omarisesan Nigasthygledraanesinaiepidymgpined to the

ﬁ‘-?iﬂosqu‘esfiﬁ’lfet Sethel ARRAA 10 fSQ'Sn}rg)h%gﬁlﬁH ﬁﬁka%g."’@ﬁé‘ @d’cal? region of an
owever, 11 near conpounds are denerally preferred. 1n

mBNA isaonsillérae ar inclmdp thent capatrudtancatselitae medlas the first 50 nucleotides

nucl eobase conpl enent ari nd may, therefore, fold in
R AP o Db st I et i A Fapion
doubl e- stranded conpound. Wthin oligonucleotides, the
phosphate groups are commonly referred to as formng

Ahs knovar inubt etst duclpesidebis riebase-sugas combiyation] Bl bage portion of the

h ; ' ' '
BB Lo HROF B Mo By of v

lidt@beyclie hagddt irs @RS pufiiesRINAI the pypiatidigles. 0sefddtided atchimleosides that
i nvention include oligonucleotides containing nodified

fyetbrmiapiade a Phaghatsarovmeovatandy dinkediosthg spgaiipgtian ofghe nucleoside.
A5 BECRhEE BRSTAE S ATMEE Gsal dihy cn o
lixtked pd oithes thad 2137 or 6 hbydraxc booietyanfdhd¢ bugse InHatmidg otigonucleotides,
tlﬂg \{oﬁosaphate groups covalently link adjacent nucleosides to one another to form a linear
polymeric compound. In turn, the respective ends of this linear polymeric compound can
be further joined to form a circular compound, however, linear compounds are generally
preferred. In addition, linear compounds may have internal nucleobase complementarity
and may, therefore, fold in a manner as to produce a fully or partially double-stranded
compound. Within oligonucleotides, the phosphate groups are commonly referred to as

forming the internucleoside backbone of the oligonucleotide. The normal linkage or
backbone of RNA and DNA is a 3’ to 5° phosphodiester linkage.

Specific examples of preferred antisense or RNAi compounds useful in this invention

include oligonucleotides containing modified backbones or non-natural internucleoside
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phosphorus atomin the backbone. For the purposes of
this specification, and as sonetines referenced in the

wa@edos/1maek fi ed ol i gonucl eoti des that do not hareT/av2005/000716

phosphorus atomin their internucl eoside backbone can
al so be considered to be oligonucl eosides. Preferred
nodi fi ed ol i gonucl eoti de backbones containing a
phosphorus atom therein includeg,. for exanple,
phosphor ot hi oat es, chiral phosphor ot hi oat es,
phosphor odi t hi oat es, phosphotriesters,
aninoalkylphosphotriesters nmet hyl and ot her al kyl

phosphonat es i ncl ng 3. alkylene hos nat es,
linkaggs v} Seh%ts rﬁﬂo@p siesHication. }gogp ggﬁﬁgﬁgmtge@odlﬁed backbones

19519&9 RHolaups retﬁﬂ%@{b@ﬁ]@ﬂﬂlg %Fnsln' the |bHQ{H&Qe 3nd @WsB®hat do not have a
phosphoram date an noal kyl phosphor am dat es,
nHmspinxnmmglpho thnbatibers, Fohthe pugioksd qihbsppcmﬁcaé@n, and as sometimes

i ono osp ster . eI no ho hat es, an . .
BBr RGN Ack EEoHsy ChaomsTsseReck RIS EanPhorgs atom in hei
ihteplRIE081A8 bagHoRE cAlESEbe cdidideltdse b @Mg&i]lclda)‘dﬁéi ed
polarity wherein one or nore internucleotide |inkages
isad to3, 5 toh or 2" to 2" linkage. Preferred

Igijcfegrlgﬁ u%,oglt ehdgﬁ’gotﬁﬁg e&gdééﬁx%éﬁ% fEQﬁtglnﬁﬁ%t e?ﬂ&%}j a’cgom therein

1\&/1\;1:&1&9%}; |exg€p§b§§r?he{d;l§mﬁtﬁi lemgméxlgg gtle??bﬁt?lgms d}blﬁ)sphorodlthloates
Oﬁwﬁ% 1S, @aqulwléb%e@tflﬁ?réofryethx}aralneugt@% yp rﬁwsphonates
S8R, 9L O RALE T I0EnE AoRRRD S0 P
ihpsphiyatenny griiospiorameidass | ndhakatling by’ amied at pbmphbxauadate and
e R BERREPRILRLeS noi QPP e ARISRNbs  ar BAtoHkyiposphonates,

tﬁ%@ﬁlﬁ&l@h@iﬂ%ﬁ%@&ﬁs Q&lefsPROEPhatie 1288 WomopRosphMes having normal 3°-5’
Fol lowing i dentification of an agent which interacts

likagesp R&: pbnbedpfrr@!cas f iBspcandr thesschavingeia verterl poleity Twirrein one or
Bé}eh%é&{luéléoti@yliﬁl&g@@%‘f agtyped ang/og ysed §n almk%ge. Preferred
preparation, 1.e. ,71n 1 O

he manutf act ure” or fornul at
aligoauclosrues htiviag iswectod @slaatwadnwmshnglp BartorAtknktage at the 3’-most

conp ition or drug ese na admnistered to
leptide ém?%gealrﬁetam wnvterts%m@ﬁ?sug regidyp ey may b abasic (the
ﬁlféféb%h&rls iy Hetds el royD §YouBY pRRe GOV AR salts, mixed salts

and free acid forms are also included.

The antisense or RNAi oligonucleotides may be administered by any convenient means

including by inhalation, local or systemic means.

In an alternative embodiment, genetic constructs including DNA vaccines are used to

generate antisense or ddRNA1 molecules in vivo.

Following identification of an agent which interacts with pre-core protein/HBeAg or
modulates a TLR or TLR pathway, it may be manufactured and/or used in a preparation,
i.e. ,in the manufacture or formulation or a composition such as a medicament,

pharmaceutical composition or drug. These may be administered to individuals in a
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into a patch or slow rel ease capsule or inplant. Thus,
the present invention extends, therefore, to a

w@b@smeaeut i cal conposition, nedi canent, drug BCT/AUR®E/000716

conposition including a patch or slow rel ease
formul ati on conprising a nodul ator of pre-core
protein/HBeAg or TLR activity or gene expression or
the activity or gene expressigg_of a conponent of the
TLR signal i ng pat hway. Another aspect of the present

i nvention contenpl ates a nethod conpri sing

adm ni stration of such a conposition to a subject such

as for treatnment or prophylaxis of an infection or
methed ofifrsatinsat oppERhy NS Eunesonmdrliematinelyp they dngy be incorporated

1@‘@% Sk s@&ﬂ#&@&%k% or T @i‘a‘ﬁ? of making a

ceutica conp onprising adni xing a
corrpound of the inst ant | nventl on with a

harmaceutically acceptable e i en vehi cl e or.
FTBE CBishi ofve B 15 Bhe SrHORo a1 A Phagiiegtical composition,

erﬁlEdrﬁ)éxﬁ Gﬁ@p&sbﬂﬂep%mﬁﬁﬁtl&{ 16lBAg at ﬁzﬁéh %H%'Ibw release formulation
conposi tions may be gi ven si nul t aneous

@gqlmmgu aamloslula@e qfiere-¢ak peteinfiBemeor Bhﬁu awivum @5 gene expression or
rati Wi t hi n. -nanosecon
e FabBenbhsBubrARORRERAT OF meS 0 Jisharil P,

is within seconds or m nutes. I\/UItl-part |ncI ud| ng
two-art pharmaceutical conpositions or packs are al so

pepthermspest O theoprssens igntien W%%Plé@ﬁﬁdﬁ@h?‘é cQpHsipg administration
t
S S04 5 Sl e RO TR BuRR'S RUBRAS o ap et o

Othdz- @isense 'IE:IoRdmohoﬁ etthamord; uht heeseaninvepoh egetempiptest 8 method of
#ﬁk.aJso be i ncluded such as nucl eosi de.anal ogs. S CQ .
ipg Ap BB Al R HOT RIS BUEIRE poAORpoRRg Of the instant

iR oA \K/‘ltlﬂj hfﬁhﬁﬁﬁz{b%uﬁ‘&ﬂs}ta%céﬁtak% ekApicRf, vBIBRL & carrier, and optionally
separately. These are éither di spensed separately or

athieri ingrgdignisoWheee boltiple elimprsitingd arcAerouiddd.rigery suchrrontpesitions may

aspect .of . the present nt
RORT T P bEARR S 5P s e sfR Qministacion
WithiamaBdTEAER, €obtls! ndfutés) haurs bPHeG! Preferablyedghettial administration
conprising adn1n|ster|ng to said subject an effective
ig o thin sespngs ramBEieRd as

Multi-part including two-art pharmaceutical compositions or'packs are also contemplated
comprising multiple components such as those which interact with pre-core
protein/HBeAg activity or levels and which modulates a TLR such as TLR-2 or TLR-4
together. Further anti-pathogen agents may also be included such as nucleoside analogs.
Such multi-part pharmaceutical compositions or packs may maintain different agents or
groups of agents separately. These are either dispensed separately or admixed prior to

being dispensed.

Accordingly, another aspect of the present invention contemplates a method for the
treatment or prophylaxis of an infection or other disease condition in a subject, said
method comprising administering to said subject an effective amount of a compound as

described herein or a composition comprising same.
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descri bed herein or a conposition conprising
sane. Preferably, the subject is a mammal such as a

whvaniaed an ani mal nodel system such as a NMDUBET/AUAL05/000716

rabbit, guinea pig, hanster, zebrafish or anphibian or
avi an speci es such as a duck. This nethod al so
i ncludes providing a wild-type or nutant target gene
function to a cell. This is p@gt|cularly usef ul when
generating an animal nodel. Aternatively, it may be
part of a gene therapy approach. A target gene or a
part of the gene may be introduced into the cell in a
vector such that the gene renmins extrachronosomal. In
such a situation, the gene will be expressed by the
Isi‘gilek&tb]:l;r i Mﬂ)ﬁ c‘texs 1%%131 S’c%n%l 1111.819 t(!)r% anlnil 11%8&&% stem such as a
portion 1s 1 r OduCe expresse carrylng
rouse] Antrablir, @ﬁtnealﬁlgllamstdn eze@mfehmrammrblahmui\daxesmﬂ:e such as a
ikgart of the target protein. Vectors for introduction
genes both for reconbination and for
extrachronosonmal mai ntenance are known in the art and
any suitable vector may be used. Methods for
Thi$ methedi ahg) Mdbmpmvﬁbhg 8 valdetypaor elwatt tanget ganiedunction to a cell.

ﬁ}%l%%;%%n% tlﬁ presglla h%%%%{%rr]n mo&egé%te&atla’]elyf ffgnay be part
Btthdrzm&ezﬁ{pk&rdh EXttipeiSgen® of apattlof¢hegdiliredly B E@AYGuced into the
Gene

ransfer systens known in the art may be
qﬁﬂen @lveptor surdl thatathe Bere lsmaipsrestrpeiromasqeual ok syeh a1sné§@n the gene

ﬁlci)éjgg%rgésreﬁlbyatﬂg c%ﬁnfrcyrh é e%ré?&ﬁ‘(g r aﬁ 2(?&?1% 14 répgg portion is

&h 1ad gene vectors
iagoduved aas espressed i @ Rall Icmgylgg raanﬁuaﬁtmaf@t aNee,tthe gene portion should
i ncl udi ng papovavi r uses SV40, Madzak et a
Rl R Bt ohhe 1 gagst 1pegtein 1@’@25“8 daensbredusdioppef k&?é‘PS “bothfor

| ;
rch ?112%}9:211: Jgﬁ %1% ?g@éc é]rlﬂg%?ﬁe}%l 6m§1§%garrgbggﬁéll§w in the art and any

$Bitelle giecioramehyKapei kisedh, Methods r &ir. nﬁﬁ)duM@?DMAthd_ o&dls such as

antin .et ql, Proc., Natl Acad, .ScL USA 89: 2581- 2584
e%ér@porﬂgg% Salsiup Bleosgpate ég-lprecggtatlfgfgn ggal t_rlzg)@ ction are kriown in the
afl. }Tiﬁisrh%?ébt oF thd é)re%Hﬁ'n%rﬁmﬁ“ek%dﬁﬁﬁoon&@uct@&ﬁﬁh%ﬁé’&ie ddR_NAl

1992; Stiratfor Perri caudet et al Hum Gene Ther
241- 256, 1990; Schneider et al, Nature CGenetics 18:

(%;nge; ér% Frlg? ﬁ%r]tjl% d 9\,{15@‘? tﬁ% ragg n‘e!yb 88 useHlli " IRP practice of genetic

manipulation. These 1nc1ude viral and non-viral transfer methods. A number of viruses
have been used as gene transfer vectors or as the basis for preparing gene transfer vectors,
including papovaviruses (e.g. SV40, Madzak et al., J. Gen. Virol. 73: 1533-1536, 1992),
adenovirus (Berkner, Curr. Top. Microbiol. Immunol. 158: 39-66, 1992; Berkner et al.,
BioTechniques 6; 616-629, 1988; Gorziglia and Kapikian, J. Virol. 66: 4407-4412, 1992;
Quantin et al., Proc. Natl. Acad. Sci. USA 89: 2581-2584, 1992; Rosenfeld et al., Cell 68:
143-155, 1992; Wilkinson et al., Nucleic Acids Res. 20: 2233-2239, 1992; Stratford-
Perricaudet et al., Hum. Gene Ther. 1: 241-256, 1990; Schneider et al., Nature Genetics
18: 180-183, 1998), vaccinia virus (Moss, Curr. Top. Microbiol. Immunol. 158: 25-38,
1992; Moss, Proc. Natl. Acad. Sci. USA 93: 11341-11348, 1996), adeno-associated virus
(Muzyczka, Curr. Top. Microbiol. Immunol. 158: 97-129, 1992; Ohi et al., Gene 89: 279-
282, 1990; Russell and Hirata, Nature Genetics 18: 323-328, 1998), herpesviruses
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1992; Moss, Proc. Natl. Acad. Sci. USA 93: 11341-1
1348, 1996), adeno-associated virus (Mizyczka, Curr.

waoews/iMiey obi ol . | nrrunol 158: 97-129, 1992; OChpCEAUA105/000716

CGene 89: 279- 282, 1990; Russell and Hirata, Nature
Genetics 18: 323-328, 1998), herpesvirusesincl uding
HSV and EBV (Margol skee, Curr. Top., Mcrobiol.

| mmunol . 158: 67-95, 1992; Jqhkpson et al, J. Virol.
66: 2952-2965, 1992; Fink et al, Hum Gene Ther. 3:
11-19, 1992; Breakefield and Geller, M. Neurobiol.
1: 339-371, 1987: Freese et al, Biochem Pharnaco
40: 2189-2199, 1990; Fink et aI Ann. Rev. Neuro

inoludingdI$¥ and EBIG(Margalskes, Ciged opi\lgf(hgmkzole{mrgynol Sfis: 67- 95, 1992;
IBBhSA of (2 Vz(%g3662§652 599919951 1R 7 f}ﬁ«ogy e her. 3: 1119, 1992;

orest vitus ["0nd “et’al’, "Bi ot ec
Brk6kdizn] ah@9G§:11e1ncMmletNmolnaBeB 839-av1,ah987; Freese et al., Biochem.

ﬁ%%%%y%p ?ﬂ“éﬁ%ﬁ@&% E%gb-”n i Arige Restiair %7?9 1585287, 1996),
l@gt%}useﬂl%ldﬁgb LIMZ :\/{S@fegcr%'?f §|63—Ql|\6/g M%P @hﬁ’%lg lahdlrg_b‘l'ﬁﬁkr Forest virus

Beglusy et193$5 B&&c@eolggy all: |\2;1|6 Bh, | l@iﬂ apd retroviruses of avian

@gg ’ ]pﬁﬁ‘n)(agr %ﬁ"re dJyBF‘\gfezz 6423742\39§%1°L%3 %quggg,?éoez il J. Viol

toirR91{33b7 rrm!;a] Q’huﬁiﬂlc [Mlller qurl?r, ToMVMIsrobidB Immﬁal- 31(9871 24, 1992;
1991; Hel seth et rol. 64: 2416-2420,

Méléeéeégl EMOI §'ell\,1|?1|96|5 4@h~43§2179(§55§qrge eq_@lgg\lol Celll Bzol 4:1730-1737,
DSENBaRRorBNY FRNISR BRN407 - 19%5 ) Rliller8 a1 2 I3 ¥irol ¥3: 4337-4345,
82

origin. Non-viral gene transfer net {Kods ar e
1988ivand huthe [Shimadaiehals/. Cteniloabt. B8c o LES, il B21; Udelsgh ef al., J.

Beh i b 2R B BB e et Biral B Fof0 bty icBuchschacher and

mghﬁaaﬁr@dmbﬁ%tzmsim 1/9@] biipgsones and direct DNA
uptake and recept or - nedi at ed transfer

Viral -nedi ated gene transfer can be conbined with

Sph S s 4 e AR RDRE ndlSh T8 b PR U I8 INE cechmiques

all ow n rec € Viralvectors tO particu

ideluldihg AblcRiaghosphdte ddIBreCPithtdon, rﬁiecNﬁﬁdaDrteﬁlﬁrﬁqi&BSerfor example,
cell line can be |n ected into particular tis
Inireisiecben. sReIphIaEk %wnc@mhgte%wmafef n@dlw@vpﬁ@ldadlrect DNA uptake

Fitt ferafiSRT OFirRah 8 ¢ Baffer PR bined with
e B R IR (R L Bt Do e AR R R bined wi
diedch odwyo pérestrandfer using liposome delivery, allowing one to direct the viralvectors
to particular cells. Alternatively, the retroviral vector producer cell line can be injected into
particular tissue. Injection of producer cells would then provide a continuous source of

vector particles.

In an approach which combines biological and physical gene transfer methods, plasmid
DNA of any size is combined with a polylysine-conjugated antibody specific to the
adenovirus hexon protein and the resulting complex is bound to an adenovirus vector. The
trimolecular complex is then used to infect cells. The adenovirus vector permits efficient
binding, internalization and degradation of the endosome before the coupled DNA is
damaged. For other techniques for the delivery of adenovirus based vectors, see U.S.
Patent No. 5,691,198.
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DNA of any size is conbined with a
pol yl ysi ne- conj ugat ed anti body specific to the

w@ad®soviipus hexon protein and the resulting cop@l/ak2G05/000716

bound to an adenovirus vector. The trinol ecul ar

conplex is then used to infect cells. The adenovirus

vector permts efficient binding, internalization and
degradati on of the endosone bg?gre the coupled DNA is
damaged. For ot her techniques for the delivery of

adenovi rus based vectors, see U S. Patent No.

5,691, 198. Li posone/ DNA conpl exes have been shown to be

capabl e of nediating direct in vivo gene transfer.

While in standard |iposome preparations the gene

LIB@SQ) e%N cQ) Sxels HalPBEeRRAGVA kEbe &%ﬁ@ll ??%fédﬁa'ﬁng'd‘i’rgct in vivo gene

e an ression have been reporte

tehepfesi While fmstamaﬁlrhbcespnfequépmmtwgs ther gt tiansfst pmvcess is non-specific,
adqj éstratlon [ f the eot i de nc?des

Igralized frowke BPBks g ipe ‘Paé‘%"r SR

f@ﬁ@\ﬂ/ﬁfg%n‘é@t whsic a@mRduteRiohhe sense or ant i sense
pol ynucl eotide or ribozyme or DNAzyne. Thus, in this

context expressi on does not require that a protein

g b{nélg e%gget I%sgl odes e} rﬁ:rﬂse earét;(s%ﬁsees ( nS(\;/lgot de or tahribozyme or

IYNNZ%C g0 seidA tvail INFrodudethEeérse ot laﬁﬁtielnsmpélymﬁbleotlde or ribozyme or
eukaryotlc cells. The cl oned ,pol ynucl eoti de sequence

DN Azyaer Thesmtn Shis sPnieRt sxpression dpes npli fegprre thal I@aPSQE?t“P @roduct be

%B&EBE&{. In h@&lh{)‘ﬁﬁ) ﬁlggﬁgfnqgﬁ{;ﬁdﬁbﬁgnéﬂbiﬂi’oethe Ba ession yector, the vector
Xpression vector may al so 1 nc e sequences, such as

#A=l eohtablsea nEohetes Amdtiatahen smummeselttes”ﬂta folohed polynucleotide

herein., Cells whi arry mytant .t es (e.q. .

HARCH L uaﬁledtchHPfe%ﬁ@S BOmqIEs: &?ﬁ%geﬁkaf?/%nm&%ot?fée‘aclude those
&%cr’f@:@eelbo%’STSéTExﬁr@ss%rfJd%térhﬁa?fais%cﬁléluqé sk\feRBds, QictPhs selectable
ot her di sease condition. The conpounds, agents,

makersand other Smch@asclemlbdd herebcul es and ot her target

ant agoni sts or agonists of the present invention can

be formul ated in pharmaceutical conpositions which are
O¢1RP@hICH cagg (ﬁﬁdarﬂgarfget g:@ey € | preabrepfrateireEBeigod TLR-2 or TLR-4)
conmpoundi ng technlq ee, for exanple, Rem ngton's

qaR e msedkan nedgl s%;@ﬁ%udyltgt: gifeess of T@@@on Rk ether disease condition.
Publ i shi ng, Conpany, Easton, PA, U S. A). The

conposition may contain the active agent or

The compounds, agents, medicaments, nucleic acid molecules and other target antagonists

@1% ‘la'or example,

or agonists of the present invention can be formulated in pharmaceutical compositions
which are prepared according to conventional pharmaceutical compounding techniques.
See, for example, Remington’s Pharmaceutical Sciences, 18" Ed. (1990, Mack Publishing,
Company, Easton, PA, U.S.A.). The composition may contain the active agent or
pharmaceutically acceptable salts of the active agent. These compositions may comprise,
in addition to one of the active substances, a pharmaceutically acceptable excipient, carrier,
buffer, stabilizer or other materials well known in the art. Such materials should be non-
toxic and should not interfere with the efficacy of the active ingredient. The carrier may
take a wide variety of forms depending on the form of preparation desired for

administration, e.g. topical, intravenous, oral, intrathecal, epineural or parenteral.
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pharmaceutically acceptable salts of the active agent.
These conpositions nmay conprise, in addition to one of

WO bwsactipvye subst ances, a pharmaceutical | y acce@t/abbms/000716

exci pient, carrier, buffer, stabilizer or other
materials well known in the art. Such materials should
be non toxic and should not interfere with the
efficacy of the active ingredisgnt. The carrier may
take a wide variety of forns depending on the form of
preparation desired for admnistration, e.g. topical,
i ntravenous, oral, intrathecal, epineural or
arenteral.For oral adm nistration, the conpQunds can .
oF Y iRAMIRIsERN AN ths comimorndsycan;bg fPEmypte iRaEPBR T Sgwh preparations
Q5h G8PHLRS, pils | thiStets! ﬁ)%l?gte?,rpdv%?sr,‘g nONIST &nulsions. In preparing
suspensi ons ‘or "emnul si ons. preparing the
thorpmpbsitions i prabrdnsagtofaye ahy rof theympualf phaeacesiticd] media may be

har maceut | cal di a be employed, such.as,,fo .
nilhustle, Suihr a5, 1o GEamE. orHe epEdhorods, kbl lpvoring agens,
FRERM %ived) [RRRINGAdeMBS suspOhdihg BEen?d) ANk The $ikE REMKYE Bibe of oral liquid

agents, and the Itke in the case of oral I|iquid )

merasetions i(Bieh assinslexamplef espensians! elixis andesotytions); or carriers such as
| 1xi.r d | ut i e Of FIR=Y: u : ,

T S L e M [

the Nideirsthedasd ot gl allidgem@aivhs (aioH at,fer bxdoeple npdwiters, capsules and
case of oral soljid preparations (such as, for exanple,
tabkakse rBecapsenaf thels eapgyin agnipisiptiondablgseands cappgpy repsgsent the most

Jd@aﬂggggg SJrElatdi)&ge o]Irnzﬁb kﬁg@ Adhich péa?l: &1l ie;ﬂ{a gutitCcarriers are

nost ant ageou age unit form I ch case

ahoiiowdlypdnaplpak Uf desakd,cableisenay be sugabeomed by etend-oyatel! by standard

| f. desired, tablets may be sugar-.coated .or

terfrigies CRaciye Bt ca bs SoAR RIS A dRake fh abetp passage through the

%%Qﬁ&’hte%ﬁﬁhl RaceRhAR Y iRt ehd ﬁmaedn@wi% sdrafakigk AcRABS SRTBlood brain
hrough the gastrointestinal tract ile at the sanme

harmer. S¢d Onexamples Infraratiogel Ratens Eyblicasion Noo &V @ 9414 698.
barrier. See for exanple, |International Patent
Publ i cati on No. WD 96/1 1698. For parenteral

Fulpardntdrilaidinfistrition, ¢erpaipodndiiy dissslotd ada piarmaceutical carrier and
phar maceutical carri.er ﬁnd adm_ni stered as either a,
adgnipstesid areithes g splutan gha syspprien- dHpsptive of ghitalls qrriers are water,

%ﬂﬁé,i &hdrodd SoNBbAY, - frddde NIt ! Eﬂ’iﬁﬁol,s Qf lbtiliso&lsanimal, vegetative or

ruct ose solutions, ethanol, or oils of aninm
syatietiabrigin. The sarrichmby elso comfhin. otidréngradientsy fomayanaple,greservatives,

SEE5BHE ey SIS QBT TG Gunte By MBS tah§ompounds are
by AdnkiRistofbemuatiRcABTRRYMSES Adckbe dissolved in cerebrospinal fluid.

The active agent is preferably administered in a therapeutically effective amount. The
actual amount administered and the rate and time-course of administration will depend on
the nature and severity of the condition being treated. Prescription of treatment, e.g.
decisions on dosage, timing, etc. is within the responsibility of general practitioners or
specialists and typically takes account of the disorder to be treated, the condition of the
individual patient, the site of delivery, the method of administration and other factors
known to practitioners. Examples of techniques and protocols can be found in Remington’s

Pharmaceutical Sciences, supra.
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bei ng adm nistered intrathecally, they may al so be
di ssolved in cerebrospinal fluid. The active agent is

w@e@Sardald y adm ni stered in a therapeutical ly edf/avioseoo7ie

anount. The actual anmpunt adm nistered and the rate
and tinme-course of admnistration will depend on the
nature and severity of the condition being treated.
Prescription of treatnment, e.gs_decisions on dosage,
timng, etc. is wthin the responsibility of general
practitioners or specialists and typically takes
account of the disorder to be treated, the condition
of the individual patient, the site of delivery, the
nmet hod of admi nistration and other factors known to

i . fi .t .
B RS HEPLeE o BRI RSy RIS hERR nore specificaly
tougertain Ay pasnaftdelleby thet we gttargetinghestepisesichray abébadesdortasll specific

deli,ver the.active agent fically to.certain <
i Shepeians Rufgi fras letales, TRGele gty ls oiureBle foryvariety of
REonb Ay 86 tHRr aget s ﬁﬁ@d‘dpfdbfy ide:aéldlff iowoslaesthdrivise require too high a
nucl ei c_aci d nol ecul es. Tar eting may be desirable for

dosoge 9rdf i vestuld eeisuhpswise by ablefto epier Bigdanrget eells.
unacceptably toxic or if it would otherw se require
too high a dosage or if it would not otherw se be able

ltnﬁte@dlbﬁ ﬁdmhﬁstgra’(g}&ie?& eg¢dnts dikersly e @y ajoukidbe pfcﬁlhee‘d mgthe target cell,
these agents direct coul d be 0
¢-&riget Vied| Yectog sych ?%X%SCVB?%P bayecrgp asfféhg ed dielgzé?rwgatem such as

%w&dO{n Urs. q)é%&lth@a§ €§o 6% 'aH@rI}{tgﬁ}é%ﬁzH‘ BHER Bsblication Nos. WO

scribed in
QMt%k%aNf@r%V%FS@BeWO Fﬂjﬂllaﬁa,t WD OIS 45NONEP P6H2086, WO 96/02646,

90 G930 9 Beinaang W B2 R8s g e DK Polpasted toth trge

aélme mc:éeqarba@éwhaldeﬁy Hateaetsefbsipfed EbS MigIRtte® B A Patichf’® body at the

based delivery systemis designed to be inplanted
dqsuad pragdteite and sonipinata eatingisegueet fonthretargsat agenindlternatively, the

ﬁ%{l{ aéu'?? be é”:?&%l re%elglﬁeﬁgglgéﬁ' dfobgq'o} @5%} ?cmhe actlve form by an

erna € agen adm ni s ered

JUtiQGtiNES agent Qﬁmu‘cedl 6,000/ esrrgetah td,otht hellaidd |b¢etréawdn83y, for example,
activating agent prqduced or targeted to,

Bwppeaniigs Applisation Os&e425f7<§r1Ae%Pgdﬁ$e a“EBi‘l&’ﬁé% Ppaleféﬂpn No. WO
é@@?gﬁatl on No. 0 425 73 I A and International Patent

Publicati on No. WO 90/ 07936.

The present invention further contemplates diagnostic protocols such as to determine the
presence or absence of infection or other disease condition, whether an infection has
become chronic, the susceptibility of a subject to infection and/or the efficacy of a

therapeutic protocol.

Immunological based pre-core protein/HBeAg or TLR detection protocols may take a
variety of forms. For example, a plurality of antibodies may be immobilized in an array
each with different specificities to particular pre-core protein/HBeAg or TLRs or
monocytes or hepatocytes comprising pre-core protein/HBeAg or TLRs. Cells from a
biopsy are then brought into contact with the antibody array and a diagnosis may be made

as to the level and type of pre-core protein/HBeAg or TLRs elevated or down-regulated on
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The present invention further contenpl ates di agnostic
protocols such as to determ ne the presence or absence

w@boosnibet i on or ot her di sease condition, whetP@ET/AE05/000716

i nfection has becone chronic, the susceptibility of a
subject to infection and/or the efficacy of a
t herapeutic protocol. |nmunol ogi cal based pre-core
protei n/ HBeAg or TLR detecti gggprotocols nay take a
variety of forms. For exanple, a plurality of
anti bodies may be imobilized in an array each wth
different specificities to particular pre-core
p[otein{HBeAg or TLRs or nonocytes or hepatocytes
EoMBEicEiing pre-core protein/HBeAg or TLRs. Cells from
a biopsy are then brought into contact with the
anti body array and a diagnosis nay be nmade as to the
Othereinosmebnvypteonal agsays moy alsprist @indneisd suchoas Ty BEISA, Western blot
elfvated or down-re ulabgd onor iH the cell. O her hemist
HBYESc UAERRT ‘Hg‘itat‘éi’gs"év SHayM AR E SR LRI JTpupgchemistry
Ayl bPRACHESLBSR. bl ot anal ysis, i munoprecipitation
anal ysi s, imunofl uorescence anal ysis, inmunochem stry
anal ysi s.or FACS anal ysis. The present invention

oVi . .ef o . f d i i . .
I PEET iDARUEH hyiRe (IO o T RLBRY 10 Weling in a pre-core
matein/MBeAp ag AR orwatlicamiprising damt vafrageinthearant or derivative thereof
conprijsing contacting the sanple with_an anti body or
COPEBTRCOBICHRS TF-MALE MbADGIMIBARY OB FBEME T VPRV fhereof and

. t 1 0) .

ok P IS SO0 (OTPHAEEFLRPIRF hIopEIBIALEr TLR or
feapmeat,edriagt arclenmativeahencof eompmeedionaimabeadralewbersinpfltered levels
t re-core prptein/H .ar JJLR is..indicative of the.. .
e Bl POl Bl AT el STy ieSiek £5 aftentd St infection
Stk iseske cBhakishabl y, the TLR is TLR-2 and/or TLR-4.
As di scussed above, any suitable technique for
determ ning formation of the conplex may be used. For
AP AL (PR, 0G0RALAD 1o the | nventi on,
having’a reporter nolecul e asSoci ated therewith, my
be utilized in i munoassays. Such inmunoassays i nclude

Asl,J Eiiscussed above, any suitable technique for determining formation of the complex may
be used. For example, an antibody according to the invention, having a reporter molecule
associated therewith, may be utilized in immunoassays. Such immunoassays include but
are not limited to radioimmunoassays (RIAs), enzyme-linked immunosorbent assays
(ELISAs) and immunochromatographic techniques (ICTs), Western blotting which are
well known to those of skill in the art. For example, reference may be made to Coligan et
al., 1991-1997, supra which discloses a variety of immunoassays which may be used in
accordance with the present invention. Immunoassays may include competitive assays. It
will be understood that the present invention encompasses qualitative and quantitative

immunoassays.

Suitable immunoassay techniques are described, for example, in U.S. Patent Nos.
4,016,043, 4,424,279 and 4,018,653. These include both single-site and two-site assays of

the non-competitive types, as well as the traditional competitive binding assays. These
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are not limted to radi oi nmunoassays (Rl As),
enzyne-| i nked i nmunosor bent assays (ELI SAs) and

WO pomnoaby onat ogr aphi ¢ techni ques (1 CTs), WestBCTIAU2005/000716

blotting which are well known to those of skill in the
art. For exanple, reference may be made to Col i gan et
ah, 1991-1997, supra which discloses a variety of

i munoassays which may be used-in accordance with the
present invention. |nmunoassays may i nclude
conpetitive assays. It will be understood that the
present invention enconpasses qualitative and
quantjtative i munoassays. Suitable |imunoassay

apgayp Alsq ircduder diregbbinding o a labsledapiigpn-binding IPPISCUIPéﬁ dfrget antigen.
'@%ﬁaﬁmg ,%]qhg%g%e 4 it gﬁrﬁ %9% ﬁ{&gm‘elnt%gregiw These incl ude

assays of the
non- conpetitive types, as vvel | as the traditional

conmpetitive bindin f ;heseass s al so.include
&%“5é A

Tave-eids aﬁpmpqqua@rpc t UEfeH! nHF?‘Fﬁ‘t Apieation- ¢A number of
\Iaﬂaﬁoﬁs%'fgﬁése %@ak éﬂh Sf @chh QRNinkdhdbMSHEARBmpasst@By the present
ragrre t er eof Two-site assays are
1pmntnouulBacﬂly54 1 a\lmicdcfof\mrd assayi an vilebghedeardigen-binding molecule such
|nven unber tlons f t hese ays
hacgiia Ry B intbeb e 83008 St MRS EE Kipls, o be tested

Hrb@gh@ 1§56 @BhtabWRR theOBounBm&tivle. Aflerda §1Mﬁbré61$erﬂcoardf/aﬁd1batlon for a
assay, an unl abel ed antl% n- blndlng nol ecul e such as
p

mwodmfabﬁpeﬂlffé&ﬂGth@d§JIQ% HRAsioN| ofz 8y apHbedysetiggn complex, another

a‘?l'd? gtq'ﬁgleglhg, sﬁﬁﬂﬂ&r 9 s%c%nﬁecln{lgg‘c#fsg)egﬁg Y8 h{eaaglpg&, labeled with a

bou ecule a sul
ercBrtemdn«ﬂEculm chfdld ofprotlocing apdﬁtecme(bleaﬁlghhln’ls therf Addeidenid incubated,

to allqw fo tiqn of an anti ant i

aélﬁ&t%wmaﬁtlff%m Sorihe AYMAGPR O |aggth§ru¢qn§r§m Ognﬁ@@ﬁﬁ gntigen-labeled
ARbbBWn P l%feaéﬂe& &&eﬁ@ema@aglﬁerbwdﬁ% b g&éséhc@ of the antigen is
reporter ‘nol ecul e capabl e of producing a detectab

detgymanedity eliservatioidefia sigdali prodilyad &g, thcardpovwmgotepnie The results may

suf.ficient for,the forpmati n of. .anot onpl ex .

b G o h S PBrAon RO U VY b e be quantitated by
doRiRFih@hvithSa Yl darApie XoRtathidd BndWie 8RB GiRs oF aﬁﬂﬂg%n Variations on the
antlgen I's determ ned by observation of a sig

forward eesay hycledren simpbancons aspsdumbichhash pampie lan }?&9166 antibody are
a%d%]% mtﬂ%%&sﬁ; Jtovfffe t@ﬁng aﬁﬁix? rYo % %tc‘%l%auc%f ark I'1’9611 known to those
e tita onpari ng

I Si b e Si
slmltdd ia t}mmt ﬁndlucﬁag‘rmluﬁ)rwanatmm iangvik bemd&ympmtrmtof

anti gen. Vari ations on the

In the typical forward assay, a first antibody having specificity for the antigen or antigenic
parts thereof is either covalently or passively bound to a solid surface. The solid surface is
typically glass or a polymer, the most commonly used polymers being cellulose,
polyacrylamide, nylon, polystyrene, polyvinyl chloride or polypropylene. The solid
supports may be in the form of tubes, beads, discs of microplates, or any other surface
suitable for conducting an immunoassay. The binding processes are well known in the art
and generally consist of cross-linking covalently binding or physically adsorbing, the
polymer-antibody complex is washed in preparation for the test sample. An aliquot of the
sample to be tested is then added to the solid phase complex and incubated for a period of

time sufficient and under suitable conditions to allow binding of any antigen present to the
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forward assay include a sinultaneous assay, in which
both sanple and | abel ed anti body are added

wa@eomiitameously to the bound anti body. These teChAU2p98800716

are well known to those skilled in the art, including
m nor variations as will be readily apparent. In the
typical forward assay, a first antibody havi ng
specificity for the antigen gigantigenic parts thereof
is either covalently or passively bound to a solid-
surface. The solid surface is typically glass or a

pol ymer, the npst conmonly used pol ymers being

cel l ul gse, pol ¥acr yl am de, % gol yst rene,

355Pgd- Fpllowsing theiscehatign pgP pngé‘ﬁ gerrpttbody camplex is washed and
GHRPHA HcliBted Svitha s fdoe{rmbg{i Qﬁﬁgﬁpla{ SF $hPhntigen. The
m cropl ates, or any o er sur SUIta

semnﬂjmttlhogydmsigmemﬂysasmporta'mmotncnkh z{sgoqaatedeheremthrthat is used to

known in t art [ 1 con st of
ig 18§t§ the lmgflwé of E]Q,ea jeson %pt)ggﬁ& F()ngl g¥t1 8 gmoym of labeled antibody
AR agdet&laﬁnapﬂ)m% ras@etatéaqéfxoree@ ml@dﬁlé $s PRy ?Bﬁfénhlr’co the amount
preparation for the test sanple al i quot” o
afantigen baynddo thesimmepbikized st fmﬁb@fb’ to the solid phase
conpl ex and incubated for a period of time sufficient
and under suitable conditions to allow binding of any
Antiganivermedod itvolved @amobiliethg. thé-ahtigniin thd lbieloglcal sample and then
i ncubat i on perlod t.he antlggn ant i body conpl ex

exReriag thedmnenbiliesd antieemio pedi B ani%iYéh§é%%’n‘%f THAY n%dwabeled with
aﬁ:ﬁ%ggﬂ d@oLeQ{lleaD% 5r{c1 1?%; oRfthd Qxﬁoﬁﬁtdfgt lllikg &eﬁ&ﬂgth of the reporter

as gen a reporter assoc
mblecdwisignal, adiound ansguh rhwy ba d'etcembletliyedltﬂcn thbnkj;mgfwﬁlhﬂle antibody.

BB hskeond aheledarihd e SRecife T A HE® aBlinpdiofibosed to the

thRRALIER  anfBbe d)¢ Léloﬁrpléxs td rf@r%’ rat 'taﬁ%@ll-ﬁrtsto aﬁthl%d@fgéb'(md Qﬁtlbody tertiary
anti gen boun he i mmobilized first antib

dy.
a@impex dihe vemm@txn@ detsmd.abwd@ signabernitiedibyghe m@oammglewle
in the biological sanple and then exposing the
i mmobi li zed antigen to specific antibody that nay or
Frajh m@tfo&goh@bﬁl \eﬂil wé hfprecisted thidt ehe repoaetindlecRPBB6Liatgd with the
on, t he amount of get and the strength of the
angigen-pdingomalegple n%ﬁ}’gﬁ%lpde thefollavdngnt i gen may be
detectable by direct labelling with the anti body.
Al ternatively, a second | abel ed anti body, specific to
@ahe fidiskct ardchineotyofitse mpperanolecult etht angleddyf i r st
anti body conplex to forma target-first
anti body-second anti body tertiary

(b) indirect attachment of the reporter molecule to the antibodys; i.e., attachment of the
reporter molecule to another assay reagent which subsequently binds to the

antibody; and
(c) attachment to a subsequent reaction product of the antibody.

The reporter molecule may be selected from a group including a chromogen, a catalyst, an
enzyme, a fluorochrome, a chemiluminescent molecule, a paramagnetic ion, a lanthanide
ion such as Europium (Eu*"), a radioisotope including other nuclear tags and a direct visual

label.
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conpl ex. The conplex is detected by the signal emtted
by the reporter nolecule. Fromthe foregoing, it wll

wheooappriexi at ed that the reporter nol ecul e asspCT/aUz®5/000716

with the antigen-binding nol ecule may include the

following:- (a) direct attachment of the reporter

nol ecul e to the anti body; (b) indirect attachnent of

the reporter nolecule to the _agtibody; i.e.,

attachnment of the reporter nolecule to another assay

reagent whi ch subsequently binds to the antibody; and

(c) attachnent to a subsequent reaction product of the

anti body. The reporter nolecule my be selected froma

group including a chroanen a catal yst, an enzyne, a

Tl tHOERE0F Q %cﬂlm? [%b ﬂ‘h@ﬁﬁg 58 madl beg l&)ﬁmd@ metalllc or non-metallic
par amagneti c 1 on, ant e ion such as Europ

fatidd)a dge paticlei anteapené or b sdbstgtey taherganic Ipekymdr,ag:kitex particle, a
and a direct visual |abel.ln the ase OB a dir

Kpaserme- qrofher vesicle cREGIIRE Hraigeal prodiiciis Bt tERge e

or non-netallic particle, a dye particle, an enzyme or

a substrate, an organic polyner, a latex particle, a
Allprgscrmbeorofmnhﬂnewemtableefqrom: aaSrrﬁp@rt@ mplgares is disclosed in U.S.

%ﬁ %({65‘?@0%36&{?0(# e;%? tUD$ SRPaaty ggéf“tf‘léle enzymes useful

1@' the g@é%@ﬁi 1|nﬂeri¢io§ intlatleatkalles phddphatask, Bofserdish péréxidase, luciferase,
000, and U.S. 4,849, 338. Suitable enzynes usef ul

@ﬁa]@ﬁé51§$5@s @hltcorswpe&mans@nlysmmmemdawad@hvércm@aeq@ham%é@ like. The
0Py B8 B B SB35 b L P38 PGB RS A sotuion

the |like. The enzynes nay be used alone or in
conbi nation with a second enzgne that is in salut
Sitaplepileorpehipngs Hichides bitrse pelelimyed tcarfbl%@selmlﬁﬁtb@ayanate (FITC),

&g??gﬁggﬁ%ﬁﬁh@ 1§oﬁﬁ$@aﬁ§t¥a(q‘ﬁtﬁc% gﬁ%’ﬁ%mlgl? (RPE), and Texas Red.

dam ne ot hi ocyana
@thehy excarplargr |ﬂuo(cRﬂaE)mesandcli¢e< aﬂloReddismsmir ey elmdraational  Patent

| yor ochr.ones, | I t e di scussed I nt.er nat,i onal
BTRRESTOG b MEVORS1 RerGarcsatiss ek aide @ 15 Rdgrochromes
RRcriiBdeint 0. <t Pateht %@095'75’9@@ af@3Ckped. A'l‘teHaﬁvel?aFe?&Ence may be
Nos. 5,573,909 and 5, 326, 692. Al'ternati vel , erence
mage t@ethe fluorochromes described in U.S. Patent Nos. 5,227,487, 5,274,113, 5,405,975,
5,433,896, 5,442,045, 5,451,663, 5,453,517, 5,459,276, 5,516,864, 5,648,270 and

5,723,218.

In the case of an enzyme immunoassay, an enzyme is conjugated to the second antibody,
generally by means of glutaraldehyde or periodate. As will be readily recognized, however,
a wide variety of different conjugation techniques exist which are readily available to the
skilled artisan. The substrates to be used with the specific enzymes are generally chosen
for the production of, ubon hydrolysis by the corresponding enzyme, a detectable colour
change. Examples of suitable enzymes include those described supra. It is also possible to
employ fluorogenic substrates, which yield a fluorescent product rather than the
chromogenic substrates noted above. In all cases, the enzyme-labeled antibody is added to
the first antibody-antigen complex, allowed to bind, and then the excess reagent washed

away. A solution containing the appropriate substrate is then added to the complex of
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made to the fluorochrones described in U S. Patent
Nos. 5,227,487, 5,274,1 13, 5, 405,975, 5, 433, 896,

w®m200821104b, 5, 451, 663, 5,453,517, 5,459,276, SPCLAUBOHN00716

5,648,270 and 5, 723,218. In the case of an enzyne

i mmunoassay, an enzyne is conjugated to the second

anti body, generally by neans of gl utaral dehyde or

periodate. As will be readilygpecognized, however, a

wi de variety of different conjugation techniques exi st

which are readily available to the skilled artisan.

The substrates to be used with the specific enzynes

are generally chosen for the production of, upon

am{ibedI-ydigenpptibery. dbe subyydirdvHhrespz Y thecrrymeckinksddo the second

; | e5,.9f S t hocl :

FRLRY. (EOREE oA, Gl gl BALR BOF R B lfiftated, usually

sbeatmphgenietricalipstor give an indicationydfehelamobhtudransigemivhich was present

.groduct rather than the chronogeni c substrates noted

BRREMIlG al | cases, the enzyme-|abel ed antibody is

added to the first anti body-antigen conpl ex, all owed

to bind, and then the excess reagent washed away. A

Altgroatelyn fluoresesinh icompotradsa pynhoasr flaerescsith shedaneing sind Hbe lanthanide,

S B i B ) 4 BB 99 BfBE Sl i inaing

c\%ﬁ@@@d Whén hetdyatedibyi fifndingtionl Wit liyket vf sUhrtish@hakavelength, the
ich may be further quantitated, usually . o

fiypseahrerperdabslegtantibedy gdsorbs the lightzgnergye Pr@\éﬂrkgrfi Phtettp gxcitability in

n NaNas S t : .
e, FIMA0 oY St D UES SRR ol g, MarSABRR: colour visually
detacabés with i, lighih adenoscope aTiik flherescant-labeled entiledyapiallowed to bind to

EV)) , e chem cal upl ed.to i bodi e i t hout ..
i £t B eS8 KOPRIS*c A JEEP ey NGRS BT yR et the remaining
t%ﬁﬁiéi%&ﬁﬁlb? s Weh rblxbbélltitto AghBoPak bpsrdbidte W@a\(/@ieﬁgﬁﬁg E%le fluorescence

uor ochrone- | abel ed anti body ‘adsorbs the _
aevgy indipatesc tegpresencatad tho assigen abiinterept. i Immynwfluorometric assays

lecul e al d. by .emssion of t.h I ghts. @&
TR E el R eBtTRa Y BT Ad Srecrri ity ENppfter b prgpipt method
MbWERSCORRer TBpFortdr Uaicieamdt - hathel 8d radibisbe@y, | hemiluminescent or
allowed to bind to the first antibody-antigen conpl ex.
biplugyinesaet mpdecaias mayaalsmbiotipioyehgent , the remai ni ng
tertiary conplex is then exposed to |ight of an
appropriate wavel ength. The fl uorescence
Monoclonal antibodies to a pre-core protein/HBeAg or TLR may also be used in ELISA-

mediated detection of the TLR. This may be undertaken in any number of ways such as
immobilizing anti-pre-core protein/HBeAg or anti-TLR antibodies to a solid support and
contacting these with liver cells. Labeled anti-pre-core protein/HBeAg or anti-TLR
antibodies are then used to detect immobilized pre-core protein/HBeAg or TLR.
Alternatively, antibodies to other liver cell surface markers are used. This assay may be
varied in any number of ways and all variations are encompassed by the present invention.
This approach enables rapid detection and quantitation of pre-core protein/HBeAg or TLR

levels.

The subject antibodies are also useful in in situ hybridization analysis such as of biopsy

material. Such analysis enables the rapid diagnosis of levels of pre-core protein/HBeAg or
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observed indicates the presence of the antigen of
interest. | mmunofluoronetric assays (I FMA) are wel |

weswamiiighed in the art and are particul arly usef/at2008000716

t he present nethod. However, other reporter nol ecul es,

such as radi oi sotope, chem | um nescent or

bi ol um nescent nol ecul es may al so be enpl oyed.

Monocl onal antibodies to a prgjcore protein/HBeAg or

TLR may al so be used in ELI SAnedi ated detection of the

TLR. This may be undertaken in any nunber of ways such

as immobilizing anti-pre-core protein/HBeAg or

anti-TLR anti bodies to a solid support and contacting
Tiesvichias ALR-Yapd TERt4. Label ed anti-pre-core

protein/HBeAg or anti-TLR anti bodies are then used to

detect immobilized pre-core protein/ HBeAg or TLR

Pakfeeabig tthe/dibgnosdntisshpdl sed on BARSrorlal Westemailot mocddace

mar kers are used. This assay nay be varied in any

nunber of ways and all variations are enconpassed by
IhN8nAR&S BRbodiMERNT theNmetdol SIRPIIOAOA EHAPIRS A&RItHg the level of
detection and quantitation of pre-core protein/HBeAg

exprepsipn |invietddl ofTheodymvcksotiden prdodingi @ praeeregiretsinddBedE or a TLR.

tbrspiohor S paftafer @R E 2 BrBEE s e Gy SHEEY ogpiaue. For
dxaitples 20fabple@ podmaciebide biifoliBRAY ped-ddrRpro®iHBSAELIR BLR may be
and TLR-4. Preferably, the_ diagnostic assay is based

wiizegdhassa grobg ipa Nasthgmhblet Ofkﬁl’o@gétﬁxér.ac"l ebtaipes fram the cell. Preferably,

ag g:{l)&gl: el ?ﬁ%@f Ot t'ﬂg gn{rﬁ)&fl i GHEL At chOdP Wiﬁ\’lgfli gé)nucleotide primers

ecting evel expression in a cell
qoateypundirpabiscieseand adtisegseasegnencenofa polphwleotidBeAcpding the kinase, or

et RUEP<GR igecin & Buria 4 GERINERER Forioiaipias RT PCR. A

AriefPst ffRALY Qélﬁif_ﬁl%é d6teOPEE R s REEaISO hfpropriate. For example, a
prot'ei n/ HBeAg or R may be utilized as a probe in a

Vaoy tlargensdaleotimofobilize@\priast preys OBLEIRSe dtra kMeare used for the
| I.. Pr.eferabl a nucleic,acld extha ro , )
ioean T EFltelan By RACE RN S rleh o ook Pt Rgence. 251 767-
TI7, MeD$) efd KRSPoNdENYNuQrs MiEhcing d2.ans3-389)SB%BRUENaBsve genetic
of a pol ynucl eoti de encodi ng the kinase, or flanking
tgehpigues ag Welbkeyn tq perspng skilled i hepe- anpl i fi cati on
reacti on such as RT PCR A
For example, for a pre-core protein/HBeAg or TLR encoding RNA transcript, RNA is
isolated from a cellular sample suspected of containing pre-core protein/HBeAg or TLR
RNA. RNA can be isolated by methods known in the art, e.g. using TRIZOL (trademark)
reagent (GIBCO-BRL/Life Technologies, Gaithersburg, Md.). Oligo-dT, or random-
sequence oligonucleotides, as well as seugence-specific oligonucleotides can be employed
as a primer in a reverse transcriptase reaction to prepare first-strand cDNAs from the

isolated RNA. Resultant first-strand ¢cDNAs are then amplified with sequence-specific

oligonucleotides in PCR reactions to yield an amplified product.

“Polymerase chain reaction” or “PCR” refers to a procedure or technique in which
amounts of a preselected fragment of nucleic acid, RNA and/or DNA, are amplified as
described in U.S. Patent No. 4,683,195. Reference to "PCR" includes multiplexing PCR.
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vari ety of automated solid-phase detection techni ques
are al so appropriate. For exanple, a very large scale

wo mowshitipzed priner arrays (VLSIPS (trademar k) PCEAE2005/000716

used for the detection of nucleic acids as, for

exanpl e, described by Fodor et al. {Science. 251: 767-

777, 1991) and Kazal et al. {Nature Medicine. 2:

753-759, 1996). The above gengbi.c techni ques are well

known to persons skilled in the art. For exanple, for

a pre-core protein/HBeAg or TLR encodi ng RNA

transcript, RNA is isolated froma cellular sanple

suspected of containing pre-core protein/HBeAg. or TLR i
(ﬁ@{l&.ra“%\b&e%’é’ﬁc%é‘lﬁo%‘lita?cneﬁ%‘yth?eﬁirﬁlégéf ﬁo%lopnfﬁtg Hyergstior beyond is

e i L i M

sequiohoense opEnsite shndyarfuld eotplade g basmphfied. R can be used to amplify

seuqe -specific oli ucl eotid can b I

SOBRF VA, Raterg ard BN eBrbraet duel PERmONRA. Fee generally
MR %l.f(Quwfzr. gisrangd. sENASRH T PMchh&ds, TR RehAIMEy, Stockton Press,
Resul tant first-strand cDNAs are then anplified With

N¥que8e Thps cimplificetion of speatie inuelsici sriberiucasrst b RER eelies upon
%@hﬁﬁlgﬂiﬁgg clnzl E%Egie?sr”o %Q%Bgoc&%lem " A5G il ?eeacuﬁrrlﬁeaugvherein the

ef ers a procedure or

donsomit L fequeidestase dédired Tamehigimehts bagsiaed gefic DHPt®éia sequences,

acid, RNA and/or DNA, are anplified as described in . .

Q.-S3 PaYsE qnpanises i 1mammalipn (it ezenes-  ERexample.  fegs primer is

QTE%&M) g}ﬁi(&hnig tpEe(cB:tgf ﬂ?ﬁrﬂle%lyto thE AhGddhiske étﬂafng rB L Ohef p@tikr prepared
ends of e region of interest or beyond is

whiph dyyerddictedde shopal of thgcenselseend dia pPNAemsleciilserlach encodes a pre-

rimers will be identical or simlar in sequence to
‘g’ﬁ?JB@itetl eﬁ%ﬂshcd)lf the template to be anplified. PCR
can be used to anplify specific RNA sequences and cDNA

transcribed fromtotal cellular RNA See generally
Tudetess the amplifipeaduct, Bieoteact®n: mxgge i3 oPicallEsubjeeied to agarose gel

ds. .. PCR Technol o .Stockton P 89).
Sishiopoiete S AUF SPenisth ST ey g 12 elmivf pHience of the
PeRofeprotsn/HIBRA g0odri TIOR Yt et helpBfied DNoX idelected. I@véxagple, pre-core
conserved nucl eoti de_sequences  wherein the _conser

mretfindHBed er d Lietinelalied PR ey Brreietied sying Sputhem léggfeizaﬁon with
AL S RRIANG oy AP R- o GERE sl vt DY
standards of known molecular weight. Isolation, purification and characterization of the
amplified pre-core protein/HBeAg or TLR DNA may be accomplished by excising or
eluting the fragment from the gel (for example, see references Lawn ef al., Nucleic Acids
Res. 2: 6103, 1981; Goeddel ef al., Nucleic cids Res. 8: 4057-1980), cloning the amplified
product into a cloning site of a suitable vector, such as the pCRII vector (Invitrogen),
sequencing the cloned insert and comparing the DNA sequence to the known sequence of
pre-core protein/HBeAg or TLR. The relative amounts of pre-core protein/HBeAg or TLR

mRNA and ¢cDNA can then be determined.

Real-time PCR is particularly useful in determining transcriptional levels of PCR genes.
Determination of transcriptional activity also includes a measure of potential translational

activity based on available mRNA transcripts. Real-time PCR as well as other PCR



prepared which is predicted to anneal to the antisense
strand and anot her primnmer prepared which is predicted
wo oooannasd to the sense strand of a cDNA nol ecedBAWAG06/00716
encodes a precore protein/ HBeAg or TLR. To detect the
anplified product, the reaction m xture is typically
subj ected to agarose gel el ectrophoresis or other
conveni ent separation technigge_and the relative
presence of the pre-core protein/HBeAg or TLR specific
anplified DNA detected. For exanple, pre-core
protei n/HBeAg or TLR anplified DNA may be detected
usi ng Sout hern hybridizatiq

Posddedwist BscpBBRe 9L shemisiics éwpagf SeHgn Pngﬁ&rﬁ?% ipsituding the binding

OF%NA bindi$ hflor r%% GRdsr Qrgioﬂ cléReMY %h?ﬁﬁ@r%ﬁd"fﬁirﬂﬁtohgoprobes
solation,” puri i'on~an aracteglzatlon of

aadphé fse:lé{ﬂlupreeemg) ram;ﬂnmﬁse |Trh/e$dBdi&gllstrle§l' Rl Dbod-tineey PEB in general are

st Kol A ralf QHAE ot RECOUED: 1252Ts05, 2002

\NH&E#'JCBA%Q’% Bes. To%tcoﬁ%g3l5(3 81@1 16900, 1R%idks al, J. Pathol. 195:
Nucl éi ¢ ci ds Res. 40 1980), cloning the arrpllfled

Gor0ld2601.i nto a cloning site of a suitable vector, such

as the pCRII vector (Ilnvitrogen), sequencing the

cloned insert and conparing the DNA sequence to the

MOMSéﬂ%ﬂemfbnoﬁr@kﬁ-Iﬁ@flﬁespg@ieeanﬂd}lﬂBﬂAgoroIgeﬂ'eLléhlpﬂwld/or RNAse

relati ve amounts of pre-core protei Ag or . TL

RFECGTNA SN AT B T SoDre BUALOTRR RN afserbs i aspect of the
1 {Heftifyth Jo%ﬁﬁ%h R¥Hi@D&kult in the down-

‘f%&reh &%I?Hﬁyd&%ﬁrcmar Iyrtl)lestggl? rﬁn{ naftwilfg gt transcr |lpt [ onalln

HHBaAg yrammskaptsion edguihtion af TeRsgene tnaﬁscmtse ntial

transl ational activity based on avail abl e nRNA

transcripts. Real-tinme PCR as well as other

IE%FHH@RQQW@&MJ@ eexﬁa&‘l'ﬁﬁbe@ ley@kineh prodatéd @Sblbéied as a direct or indirect
etection of PCR product including the binding of

DNA
tebuitl |oﬁgTIfR wigrepingr sy beheacrsenedndExamplease, su@pleceyipkines includes

A AL R PP SR, W R 9808 s,

YEANE bRodMiSnddrSihG Ry TuRl. FVeATBNeds ofl dxtrivbel it otintddcellular HBeAg
Nucl el ¢ Aci ds Res. 30(6) 1292- 1305, 2002; Wal ker, J.

Bapbhmensukd. Toxi col ogy. 15(3): 121-127, 2001; LeW|s
et al, J. Pathol. 195: 66-71, 2001.

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



10

15

20

25

30

The present invention further provides gene arrays
and/ or gene chi ps and/ or RNAse protection to screen

wo e0ostiig9up- or down-regul ati on of NMRNA transcPCpPAB2005/000716

This aspect of the present invention is particularly
useful in identifying conditions which result in the
downof HBeAg transcripts or regulation of TLR gene

"transcripts. In an additional ggethod, extracellular

cyt oki nes produced or blocked as a direct or indirect
result of TLR signalling may be screened. Exanpl es of
sui tabl e cytokines includes TNF-a, IFN-a, IFN-b and
| FN-g. Conveniently, three cyt oki hes are screened in
serum whol e bl ood, urindE¥AMBEE body fluid. Even

| evel s of extracg] !l ul ar or cel HBeAg may be
measured. The pr éﬁ‘freﬂf\%ﬁ ﬁr dfﬁ"ﬁﬁéf gcri)k;ed
by the followi ng non-limting Exanpl es. EXAMPLE 1
Measurenment of TLR2 and TLR4 | evel s Met hods HBV
Methadsvi rus | nfected Hep& Hep& cells were infected
wth HBV 1:3 wildtype, HBV 1:3 Precore nutant or nock
bacul ovirus infected and grown for 7 days prior to

HBV\BaSﬁlioﬁigusaIﬂzﬁ%cﬁddaildﬁGw for fl ow cytonetry. Sone cells
were reserved, for tot [

h
oG Gl MFrekinosted RHBTOV ol # oNLGIGPE HAB Mok BiEFaTe dpgiant or mock

| t
l%ggl%gg?? géthggé anfl %W@fo?@tdr IE?%S% 'It'éL %@\I@:e?flf_ C§ a8l nétilgmg for flow

@/Bim%tqi Sooe) cedln dveTct.F%e@Ed (fofmakd RNA Ep(trlsmoamse)g thedRNeasy mini kit
ti pr elso econtrosvvere used.
gg]q%@%%“b%f‘ta&%‘gfﬁs% USRSt hei r scatter

prof| | e. Experiemmts were carried out on a FACSCal i bur

flow cytoneter (BD). A total of 10000 cells were
Heguiedettor each sanple. Data was anal ysed using

DY BB, SRRl L S, g
dB16sci@eBEtlanl CTORAPE (HTA125; eBioscience) antibodies. Appropriate isotype
controls were used. Dead cells were gated out based on their scatter profile. Experiemnts
were carried out on a FACSCalibur flow cytometer (BD). A total of 10000 cells were
acquired for each sample. Data was analysed using FlowJo software (Tree Star Inc.).
Relative fluorescence intensity was determined by subtracting the geometric mean

fluorescence intensity of the mock infected cells from the wildtype or precore mutant

infected cells.

QPCR

Total RNA was reversed transcribed using random hexamers prior to real time PCR
analysis of the cDNA. PCR was performed in triplicate using TagMan Universal PCR
Master Mix and Assays-On-Demand Gene Expression Assay probes and primers (Applied
Biosystems) in a final 10pl volume. Signal detection was via ABI Prism 7700 sequence
detection system programmed to 50°C, 2 min; 95°C 10 min; 40 cycles of 95°C, 15 sec;
60°C, 1 min. The threshold cycle (Cr), values of each gene were compared with the Cr
value of 18S (ACr ) and relative expression units (REU) calculated for each sample.

Hence, REU= 2"Ct(gene of interest)-Cr(18S)= 2"ACr



fluorescence intensity of the nock infected cells from
the wildtype or precore nutant infected cells. QPCR
waoetali1iRMA was reversed transcri bed using randpom/AU2005/000716
hexanmers prior to real tinme PCR analysis of the cDNA
PCR was perfornmed in triplicate using TagMan Uni ver sal
PCR Master M x and Assays- On- Demand Gene Expression
Assay probes and prinmers (Applgsed Bi osystens) in a
final I Om volune. Signal detection was via ABI Prism
7700 sequence detection system programmed to 500C, 2
mn; 95C 10 mn; 40 cycles of 950C, 15 sec; 6Q0C, 1
mn. The threshold cycle (Cx), values of each gene
were conpared with the CT value of 18S (AC ) and
R&uptive expression units (REU) calculated for each
sanple. Hence, REU= 2L (gene of interest)-CI( | 8S)=
/ZLDCTResul ts The results are shown Figures 1 and 2 and

n T 3., L . f . TL . T j
iRl ppavy digye: ol A8 i it Lt IR BT and TLR4 are
5 clpased iNABYE wAIA0pOHra@Qste Toian e BY TRl cdRONE AN

Fl uor esence Geonean Fl uorescence uninfect 8.83 -1.08
9.79 1.84 uninfectic 9.91 7.95 nockMJ10O 8.64 -0.12 O

9.49 2.25 0 nockMJ 1 G c 8.7p é%rmckl\/ﬂl(l) 8.69 0.14
08.71 1.4 0 nockMJ | GG ¢ 8.% .31 WMD109.85 -1.15
- 1.30A411004 TBR216 1.21 WMO 1 G C 11 6. 9UR4

Sample Geomean Fluoresence Geomean Fluorescence

uninfect 8.83 -1.08 9.79 1.84

uninfectic 9.91 7.95

mockMOI10 8.64 -0.12 ' 0 9.49 2.25 0
mockMOI10ic 8.76 7.24

mockMOI100 8.69 0.14 0 8.71 1.4 0
mockMOI100ic 8.55 7.31

wtMOI10 9.85 -1.15 -1.03 10.4 3.46 1.21
wtMOI10ic 11 6.94

wtMOI100 10.3 0 -0.14 10.5 1.69 0.29
wtMOI100ic 10.3 8.81

pcMOI10 8.81 -0.69 -0.57 8.23 -0.03 -2.28
pcMOI10ic 9.5 8.26

pcMOI100 10.3 0.2 0.06 11.5 3 1.6

pcMOI100ic 10.1 8.5
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WMJIOO 10.3 O-0.14 10.5 1.69 0.29 WMJ | OO C 10.3
8.81 pcMJ10 8.81 -0.69 -0.57 8.23 -0.03 -2.28

w@edBhii@e 9.5 8.26 pcMI |1 00 10.3 0.2 0.06 11.BCBAL205/000716

pcMJ I OGO ¢ 10.1 8. 5EXAMPLE 2 | npaired TLR expression
in chronic HBV infection Patients Liver biopsy Single
pass liver biopsies were perforned on 5 patients with
CHB. These were clinically stagle patients attending a
specialist liver outpatient clinic of a university.
teachi ng hospital. They had normal or mldly el evated
transam nases (average ALT 87.8 UL (N<45); average
AST 32.2 UL (N<45). Ishak nodified histol ogical
activity index scores varife¥AMHIden 1/18- 7/18, with

di sease st agﬁﬁy_@%d"’?ﬁ@ plessioi 13Fﬁg§jm@f}l]§0§nfekt\‘§n

patients were eAg positive an ongoi ng Vi ral
replication (HBV DNA 200-1.1 x| G8 copi es/m nedi an
500 copl es/m). Biopsies were placed in RPM -1 640
‘% HeBtso- BRL) for transport to the laboratory where
single cell suspensions were perforned. Half of the
bi opsy (1.5x8nmm was subjected to either a wire nesh
Igverdliesy honogensi zer with a | oose pistol in order to

S;igéi? é)%gs[\b@e?%lﬂigps?es welrg err}g%%écgry %étl%é%%h\ét{{% gﬂmgﬁrwere clinically

agenase or

JetdE patientsratRhdiap atspedialeyy Hngr dlmﬁﬁtcﬁ‘hnﬁiﬁdﬂf&gmwélfhﬂt}steachmg hospital.
singl e cell suspension was then stained with
r bt ngimeal aon Mally edevated ﬁ%ﬁ@%&%&a@ra@w AL ofbd YL (N<45);

%\V/E%gf g@f% &Pﬂfd ?lgkg): tlsgnrz%/ 'h Céélﬁrl Th Fs?tﬂé%lgﬁ%tlbﬁy YhdekOscores varied

between 1/18- 7/18, with disease stages between 1/6-3/6. Four of the five patients were
HBeAg positive and had ongoing viral replication (HBV DNA 200-1.1 x10® copies/ml
median 1500 copies/ml). Biopsies were placed in RPMI-1640 (Gibco-BRL) for transport
to the laboratory where single cell suspensions were performed. Half of the biopsy
(1.5x8mm) was subjected to either a wire mesh or glass homogensizer with a loose pistol
in order to separate about 6 x 10* hepatocytes mixed with other cells. No collagenase or
DNAse was used in this process in order to prevent receptor damage. This single cell
suspension was then stained with appropriate antibodies and analysed by flow cytometry

(see below).
Hepatitis B Virus Reagents and In Vitro Model Cell Culture Systems

Cell cultures

The human hepatoblastoma cell line HepG2 was maintained in Minimum Essential
Medium, (MEM; Invitrogen/Gibco) supplemented with penicillin and streptomycin, L-
Glutamine and 10% v/v heat inactivated foetal calf serum (FCS) (Invitrogen). All cell
lines were passaged weekly, and maintained at 37°C in 5% v/v CO,, with media changed

every three days.
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The human hepat obl astoma cell |ine Hep& was
mai ntai ned in M ni num Essential Medium (MEM

wo ewstitagen/ G bco) suppl enented with penicil | i ICEAT2005/000716

streptomycin, LA utanm ne and 10% v/v heat inactivated

foetal calf serum (FCS) (lnvitrogen). Al cell lines

wer e passaged weekly, and nmaintained at 37Cin 5%v/v

C®2, with media changed every t7hree days. Human

hepat oma (Huh-7) cells were maintained in Dul becco's

nodi fi ed Eagl e medi um (G bco-BRL, G and Island, NY)

suppl emented with 10% heat -i nact i vated FCS, 100 U m

penicillin G and 100 W m streptonmycin (G bco-BRL)

Hyraam heratone pelilorfh celdy were; memn@dmﬁi)slbﬁ@l%wdpﬁwgp@agle medium
0 r

(achRLEPFAR 134T R FLREL AR RARNLAILE FCS, 100 Urmi

feAlcéllia @ end €00 &l/m] Sreptdmydile (Gibc&BRIJ) : 973- 974, 1978).

These cells are grown and maintained in MEMw th

109%-CS and do not produce HBV. The cell |ine was
AR lﬁinﬁh?phép%ﬁ%oée?lsm ﬁL@@)RFf/s AT 4sB ?{Eﬂ?g’ein%@ fIMPSf 22 nm particles
Cul ture Collection (ATCC. CTL -80 cul ture

megemninanthnwith ooeasfein@l fRFEStsdrtol the wdls cybir¢ ewresmhtant cﬂéystander et al,

B T TRV e N G v
ABICS akBBOhG R6dRS HB! The &l 1GRIOas! dﬂcalnecrmﬁddptasﬁla&ee) from the

Vi ruspr oduction by Transient transfection Reconbin

weagl Genrefulteg GollackHamdndEG: gl Hege2he &lellsculiure svmmatant from

AT RIS b OGRS SR o 0cns o

amg/mn) ta@ rdetrionstratey dHyt hreynel mnmmﬂdamy @Mper Abban Laberatories, North

harvesﬁi The supernatant containing secreted virus
GhisagodLect ed, pooled and centrifuged to pellet cell

debris. HBV was then concentrated by

ultracentrifugati on of the supernatant using the SW8

Hqtabiris Mcmyuatmndwdﬁrawi@@mdcwm cushi on (20%vv/v

TA, 3
Rt HBYGE einard oy strestBig HapGr i Her fifpdbus cDNA
dldSheI HEHBH hseﬁ{lg \ﬁ@kea‘ teabent ARG, TR (OWGE erQdl, Hepatology 27(1):27-35,

200%25: igcti ra%tel? %ve day\sN?}?e cell culture supernatant was harvested. The supernatant
containing secreted virus was collected, pooled and centrifuged to pellet cell debris. HBV
was then concentrated by ultracentrifugation of the supernatant using the SW28 rotor
(Beckman) through a 20% sucrose cushion (20% w/v sucrose, ImM EDTA, 30mM Tris

pH7.4, 150mM NacCl) for 16 hours at 25,000 rpm, at 12°C.

To quantitate the virus in the pelleted material, a 20ul aliquot of concentrated HBV was
extracted for DNA using the MagNA Pure (Trade Mark) extraction system according to
the manufacturer’s instructions. HBV DNA was then quantitated in the Light-Cycler
(Roche) using the ARTUS real time PCR kit with the titre expressed in viral genome
copies/ml according to manufacturer’s specifications. The sample was also tested for
HBsAg and HBeAg by standard enzyme immunoassays (IMX: Abbott Laboratories, North
Chicago, ILL).
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extracted for DNA using the MagNA Pure (Trade Mark)
extraction system according to the manufacturer's

wo ewsnuabd ons. HBV DNA was then quantitated i nP¢au2005/000716

Li ght-Cycl er (Roche) using the ARTUS real tinme PCR kit
with the titre expressed in viral genonme copies/n
according to manufacturer's specifications. The sanple
was al so tested for HBsAg and ggBeAg by standard enzyne
i mmunoassays (I MX: Abbott Laboratories, North Chicago,
I LL) . HBVprecore and core protein producing cell |ines
Huh-7 cells with tight inducible expression of the HBV
recore and core protein were roduced by cloning the
X pEesiose grd ¢re Sonleingeadsing i l§8sot ype D cDNA (Chen
r - bnk <O e [
AT <2tP At WERCihiBL R RRYSY TRk TARPIREUf and gre protein were
ﬁbéucedtbakdldnﬁhgrﬁretHBWdcow ar petaci geats fmmcgenbtyps@ tBN&e(Chen 2003
.Precore. producin

] PC47 4B
SPEAEIDTR G velpeREsrBHR PRHR P Rap TRESZGloptech, Palo Alto,

@AP' TR @Gtablshitfindiand (dHagRIMsBMiore bf dheseJthidel BelVilings -PC47 (Precore
13-21, 2005). Cell culture supernatant was

proiimceng)e 4B (Gare dagducingpfand (Harent dcomiral h?@llplms% dag deen published in
AP KERABPRE PR, P BT, SRS 2RAE Sl RAFE ot s

dnllette @ itteudayt oS cilRedinchk |p$esEi@c§bO@iléprmt‘ld pHdRin expression) or absence

bacul ovirus constructs were generated by site-directed
‘E@%B@@P%eHﬁE“HHDPFEW@$%%¥$on using a 1.3 genone

l'ength wildtype (W) HBV tenplate (genotype D, subtype

ayw) (lnvitrogen, Stratagene, CA), as previously

ﬂ@xm@wﬁmdﬂ@@ﬁmmu@@@ﬁsSu@nh¢a1ﬁ%b€2 cells were then

R e PR B coBEs s Eneipiedby et Bfof el pfagenesis and
&- trhr{ife%ﬁbh Oﬁ‘su( 1)3 Encifle ﬂ’én%@’dl vifdeypei (WTy HEV‘ tétﬁﬁ@e (genotype D,
&

per cuturema a was C

fwévswe 1ay“8 (Ilanmognpé‘ﬁmagm&lﬁ)s 28 mrm@lst:seriqrsgrlh@c? 6@@1@%003 Supra).
5t %eﬁs ere nr ?Elrllgsv ugéci ni]i”p% all%p with Fot oq, %ﬂ gnd precore mutant
NS éi I ole

res Un re mcrol'rtres o
ﬂeb&hbMHﬁtW&B&’r batullviras ava snudiiplidig o finidation MIOIRBMSEO plaque forming

units (PFU) per cell (22, 23). Cell culture media was changed on days 1, 3, and 5 post-

transduction and cells harvested on day 7.

In Vitro HBYV stimulation of whole blood cultures

Five hundred microlitres of whole lithium-heparin blood was diluted with 500ul RPMI-
1640 supplemented with antibiotics and 5% v/v heat-inactivated fetal bovine serum and
incubated at 37°C with gentle rotation in tightly capped Sml polystyrene tubes (Becton
Dickinson, San Jose, CA). Cells were stimulated with HBV wildtype 1.5 (Genotype A) at
concentrations of 1, 10 and 50x10° viral genome copies per ml, 1pg/ml lamivudine, cell
supernatant from PLC/PRF/S cells (HBsAg) or supernatant from HBV precore (pC47:
HBeAg-positive) or core protein (C4B) producing cell lines as well as appropriate control
cell lines. After 20 hours, culture supernatants were collected and stored at -20°C until

cytokine analysis. The remaining cells were stained for flow cytometry.
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1640 suppl enented with antibiotics and 5% v/v
heat-i nactivated fetal bovine serum and incubated at
W@2Z@5mitibo gentl e rotation in tightly capped 5nmPCT/AU2005/000716
pol ystyrene tubes (Becton D ckinson, San Jose, CA).
Cells were stinulated with HBV wildtype 1.5 (CGenotype
A) at concentrations of 1, 10 and 50xI1 G6 viral genone
copies per m, | mg/nl |am vugyne, cell supernatant
fromPLC PRF/5 cells (HBsAg) or supernatant from HBV
precore (pC4A7: HBeAg-positive) or core protein (C4B)
producing cell lines as well as appropriate control
cell lines. After 20 hours, culture supernatants were
15 oedeh/84s and stored at -20C until cytokine anal ysis.

05 PR Byl SO LIEE ohiiel pBsgon Ripkipron, San Jose,
(.,E‘Lk; oHBhG thPhfahdYas@ter (B ?%lﬁ&t%@ I ensieifity Sﬂfhe\EIﬁSA was 8pg/ml.

CA) according to the manufacturer's specifications.
Sensitivity of the ELISA was 8pg/m . Flow Cytonetry

suspensi on Cell surface staining was
’?é’”’feé t&%gfryn liver cell suspensions derived fromthe

patients' s liver biopsy using CDl4-PerCP (M P9;
Bect on Di cki nson, San Jose, CA), TLR2-FITC (TL2.1;
Idpsrsetisuimessiosan’ bi ego, CA) and TLR4- PE ( HTAL25:

& 9&?:10@ REEhinoWas ?eﬁgﬁ’medQﬁ) livaAPRIIOREp @S Rnb I8LVREfrom the patients’s
control s were use I's were gated according to the

laweo bidipsp fusitigldD $4HPE (e (M)¢B9EBsctom DlC'JEimSIOIhngh Jose, GAY, TLR2-FITC

3 B A S T PP S s i,
%‘f‘g%p@éﬁd*‘?@ﬁ"@c L doht)s Rl Ssed. @ﬂfsf\%re “gﬁieh%):corﬁ’ﬁ‘fg't@ e amount of

sur e staining was performed on fresh
CD1 hisurfadeepepressiont dJall 41 bighgorCOM4PemcCH l(lmmc;lasécwrih their scatter

rggﬂé' @ﬁgﬁ@ég g}% ?ffjpg@g@e&\yerg ﬁbuc!ln-ll_ﬁg£ TL2 mﬁr&ﬁ@pular than CD14 low

@H: pRepfeReels)San Di ego, CA) as described previously
(Riordan et al, Hepatology 57. 1154-64, 2003)

Appropri ate |sotype control s were used.
Patient blood

Cell surface staining was performed on fresh lithium-heparin blood using CD14-PerCP
(Mo¢P9; Becton Dickinson, San Jose, CA), TLR2-FITC (TL2.1; eBioscience, San Diego,
CA) and TLR4-PE (HTAI12S5; eBioscience, San Diego, CA) as described previously
(Riordan et al., Hepatology 37:1154-64, 2003) Appropriate isotype controls were used.
Based on their scatter profile, monocytes were gated picking up the lymphocyte tail on a
FACSCalibur flow cytometer (Becton Dickinson, San Jose, CA). A total of 8000 CD14+
monocytes were acquired for each sample. Data was analysed using FlowJo software (Tree
Star Inc., Ashland, OR). Relative fluorescence intensity was determined as a ratio of the
geometric mean fluorescence intensity of the sample over its isotype matched control.

Results expressed as % change of TLR.

Whole Blood Cultures
Cell surface staining was performed on whole blood cultures using CD14-PerCP (M¢P9;
Becton Dickinson, San Jose, CA), TLR2-FITC (TL2.1; eBioscience, San Diego, CA) and
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Based on their scatter profile, nonocytes were gated
pi cking up the | ynphocyte tail on a FACSCalibur flow

wa@ydosiretiey (Becton Di cki nson, San Jose, CA). Ar¢DAER006M00716

8000 CD14+ nonocytes were acquired for each sanple.
Dat a was anal ysed using FlowJo software (Tree Star
Inc., Ashland, OR). Relative fluorescence intensity
was deternmined as a ratio of _tjge geonetric nean
fluorescence intensity of the sanple over its isotype
mat ched control. Results expressed as % change of TLR
Whol e Bl ood Cultures Cell surface staining was

erfaorned on whal e bl ood _cul tures_usi ng CDl4- Per CP
fWLgﬁnﬁé%W;m%Ri%%%ﬁ, S%Pls%eqxbﬁ@,gp@m@t@ ppqtgpe controls were
: i ' ' TL-Rd- ( .
it S G 89 0 ST 4T o i
avathAlSCalidue flove dytoBate dBocton HaickinsgwtSaorJope,of A).eA total of 8000

cytes re gated .pickin p.the | hocyte tail on
CBIREGSReRE SRyt ol Batbls, R e omabg, wihe Flowso
sb@SAre @ee Str 1Y, BAsMnd3 R0, REMdve MOMRSAhES int&isRy was determined as
acquired for each sanple. Data were anal ysed using

At D6 thecdepmetric MysreBuaessengeriatensins el thgampiRpover its isotype matched
c%%trgf 'r(\!l?ti{&%quo{hgsiﬁlgi flatedt oq'rﬁ;fr%ﬁf S%ﬁll?ﬁgé %rmorlleﬂes%?ts %x?ressed in %
ratro o € geonetric mean uorescence intensity o
dhasgesialMilRs.over its isotype matched control, relative

to the unstinmulated or Parent stinulated control.

Resul ts expressed in %change in TLRs. Human hepat oma

A&hbn héﬁb?ér?%—?el!’ﬁ%é'sm ze cell condition and receptor

integrity subsequent flow cytonetry, all the human
To wptimizel delll ¢anditipnnaidargeepgomimtagrityn Stresibsenueinfow cytometry, all the

bal anced salt sol ution (cal ci . esi f 5, .. .
PR P e PR v asBrS hETRE T SE s Bt Blion (calcium,
WhdheERTAE8YES Rime8 dbdforelinbhalfingian Kterfak 30RA@nYBI02% w/v EDTA.4Na
solution) to detach the cell nonolayer. Serumfree MEM

mixedt hbrwiths Banko batakeed salf sefitiont &0 detaels teneslbmonplayer: Serum-free

I Qi fo . '
DIERA R oo ¥ R 3Rl oot S bioHE ol lhnflelof Al pyiomerry
Je¢IR4werARen(stiiAek2with FBRASKITENGE.2. 1SeBidsciegee, SeA\Diego, CA) and TLR4-
imedi ately after cell harvest at .roo
}\PC (I—IITA12 . eBioscience, San iggo, Cg) immegjlately after cell harvest at room
temperature. Cells were fixed with PBS plus 1% v/v formalin and run immediately after

staining.

Quantitative PCR

RNA was isolated from cell lines using the RNeasy MiniKit (Qiagen) according to the
manufacturers specifications. RNA was eluted from the column into 50ul of nuclease free
water and stored at -70°C. The concentration of RNA was estimated

spectrophotometrically at OD 260nm.

c¢DNA was synthesized from lug of RNA using random hexamers. The cDNA samples

were stored at —70°C.
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tenperature. Cells were fixed with PBS plus 1% v/v
formalin and run i medi ately after staining.

waxantiitiad i ve PCR RNA was isolated fromcell |PeBEAU2005/000716

using the RNeasy MniKit (Q agen) according to the
manuf acturers specifications. RNA was eluted fromthe
colum into 50ul of nuclease free water and stored at
-70C. The concentration of RN? was esti nated
spectrophotonetrically at OD éOnm cDNA was

synt hesi zed from|lug of RNA using random hexaners. The
cDNA sanples were stored at -70C TagMan Real ti me PCR
QPCR) _was perforrred in 384-well plates using

R tinpge Rd(Q?éH@ wapPEumse 1@#8&13@615131@%&%&116 Assays-On-
@yyﬂé&é@ﬁ?})ﬁ H Pich 35 '(?Bblﬁg %&Hf%ﬁ& aRekB‘ftPfrﬁﬂl 7900HT

stem | osys reP At ve amun
Wemnedﬂcteﬂmme&st&ﬁe(Apmddelmoaﬁtmgs)t he calatpaer ahows &f PCR product

met hod, where. the anount .of tar I d
V5 LB iR DRRATARANFe £ P, SIFiRe BB BVELR{areet DNA was
I((%mq}ﬁetdqg g %5 ﬁgs)omal Ras! EﬁdSreFanvb RO Bedhodk! C‘DNIA$ ltadeltaCT,

Hepatic cells show simlar downregul ati on o/
Peri pheral bl ood and hepatocytes were exani ned from
%_{vgrs bi opsies from four patients with HBeAg-positive
, three patients with HBeAg-negative CH B and five
steatosis controls. The hepatocytes fromthese |iver
bi opsi es were separated into single cell suspenS|ons

Bainfesd iagsopndspetic welinsay sésder davraegiletiey odddiat e
fp%e?ﬁf bRARUA R f1 9% s Gfrd %ééﬁﬁ n%d Qﬁﬁﬁqlvgy bfolpgl\é’s from four patients
. I'n these two

ry as see I gure
wn]m lHEEdAgapm,ltl\(eoﬁH B\A‘thnde paapmtese'tht HBeAgpapaiowet @d-Baand five steatosis

Q?ggli?rgY\sﬂe uilggatc?%?%hfggl Aheg E\se% etlnlcfﬁ gogl_f?ez ‘,;I%quateh into single cell

drb&slad apaesleﬁséd RGHe R@etl?d&ﬁ s%fo%%‘ﬁﬁﬁwo'séﬁarﬁt@@l@-fve populatlons of
expression was downregul ated on hepat ocytes from HBeAg

gmﬂs i wérg ga@ﬂiaayaﬁowoqmnetw 29 s¢4BeingFigurgal .| MetheyeBtvem gopulations, (one
& 1cﬁtrgpsrif:ssen%%t hepa ocytg e v?/l)uch -rrerfalrgsegt% up@t%lr @et:ﬂs?,nl'LR2 and TLR4
were measured (Figures 4 and 5). TLR2 was also detected on hepatocytes and moreover,
its level of expression was downregulated on hepatocytes from HBeAg positive CHB as
compared to HBeAg negative CHB and steatosis patients (Figure 5). This downregulation
of TLR2 confirms the previous demonstration in peripheral blood was also apparent on
both hepatocytes and Kupffer cells of HBV infected patients (Figure 5) (Visvanathan ef al,
GUT 52:130, 2003). The level of TLR4 expression did not differ significantly between the

three groups.

Baculovirus Constructs in HepG2 cells

In order to investigate further the interaction of the precore protein and the TLR pathway
observed clinically we used the recombinant HBV baculovirus transduction system of
HepG2 cells was used in vitro. HepG2 cells were transduced in parallel with control, wild
type or precore mutant recombinant HBV baculovirus and after 7 days were processed and
stained for expression of TLR2 and TLR4 by flow cytometry as outlined previously
(Figure 4).



10

15

20

25

30

of TLR2 confirns the previous denonstration in
peri pheral bl ood was al so apparent on both hepatocytes

waeasKupdd er cells of HBV infected patients (FPQUAB2®5/000716

(Vi svanathan et al, GJT 52:130, 2003). The |evel of

TLR4 expression did not differ significantly between

the three groups. Bacul ovirus Constructs in Hep&

cells In order to investigate-hurther the interaction

of the precore protein and the TLR pat hway observed
clinically we used the reconbi nant HBV bacul ovi rus
transduction system of Hep& cells was used in vitro.

Hep&2 cells were transduced |n araIIeI with contro

Thel t@qsg%d&ellb WeERls0 pracssied fee epgmctlp.[mp order to quantltated by

BEHERCRUACTY SR U AR PSR i o) TLRS

alt ONPta Y Fagured)) ihe dgdonestiio usday ﬂEdngSUeﬁceﬂf)afThER2 and TLR4 was
transduced cells were al so processed for RNA
ee@fers%s@tqs(ﬁﬁamt%thateqf theisgiyancontea! aatibasly andghe datapreasented as percent
41?1 g of NMRNA of TLR2, TLR3, TLR4 (two transcript
var ants) TLR9 and TNF-a (Figure 6). The geonetric
mean fl uorescence of TLR2 and TLR4 was expressed as a
t|o tot f the isotype.control and t he .
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These results were confirnmed on repeated
experinmentation. The relative anounts of PCR product
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striking feature is the upregulation of TLR2 mRNA with the precore mutant (HBeAg-
negative) transduced cells compared to the profound downregulation of the transcript in
the wild-type HBeAg-positive transduced cells, both with respect to the control cells.
Recombinant HBV baculovirus transduced cells also resulted in a downregulation of
TLR3, TLR4 and TLRY irrespective of HBeAg status (Figure 6). Most importantly the
corresponding diminished production of TNF-a at both the message (Figure 6) and

protein levels is a functional correlate of the reduction in TLR2.

Stimulation of whole blood with HBV and its components.

We next examined the in vitro stimulation of whole blood with varying dilutions of HBV
and its individual antigenic components. After 20 hours of incubation the blood was
analysed for expression of TLR2 and TLR4 on CDI4 positive monocytes by flow
cytometry (Figure 5). In addition the supernatants were harvested from these stimulations

and TNF-a was measured by ELISA (Figure 6). Exposure of CD14+ cells to HBV
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form 4. The nethod of CQaim1l1 or 2 or 3 wherein the
TLR is TLR-2 or a honolog thereof. 5. The nethod of
w@k@smonr 4 wherein the | evel of TLR signal | PEAUS005/000716
determined by the level of TLR or TLR-2 which in turn
Is determ ned by the amount of nMRNA encodi ng sane. 6.
The nethod of Caim4 wherein the |evel of
intracel lular or extracel |l ul apgpre-core expression
product or TLR is determ ned at the protein |evel. 7.
A nethod for nonitoring a response to a therapeutic
pr ot ocol directed against i nfection by HBV or
devel oppent _ of i sease caondition said nethod
VehnMathods @@Y@?Wﬂ?r’?& PrRd0P\Al or activity of a
HBV- speci fi ed effector nol ecul e which nodul ates TLR
Willinabt ei. , Wveled AcidhBesp2@s2238€223P, Hi¥8ence of the
effector nolecule or an el evated or reduced | evel of
WhieterTdnid Milstaine Nopwe S 293, 1Dl t he TLRsignal |1 ng
pathway is indicative of infection by HBV or the
presence of an associ ated di sease condition or
predi sposition thereto. 8. The nethod of Claim?7
wherein the HBV is a pre-core and/or BCP nutant. 9.
The nethod of C aim8 wherein the HBV-specified
effector nolecule is an intracellular or extracellul ar
pre-core expression product. 10. The nethod of Claim?7
wherein the TLRis TLR-2 or a honolog thereof. 11. The
method of Caim7 or 10 wherein the |level of TLR
signalling is determ ned by the |level of TLR or TLR-2
which in turn is determ ned by the amobunt of nRNA
encodi ng sanme. 12. The nethod of C aim 10 wherein the
| evel of intracellular or extracellular pre-core
expressi on product or TLR or honvol og thereof is
determ ned at the protein level. 13. A nethod of
treating a subject infected with HBV or having a
di sease condition or having a predisposition thereto,
sai d nethod conprising adm nistering to said



subj ect an effective anbunt of an agent including a
vacci ne whi ch down-regul ates the | evel of

WO pdosacabd ul ar or extracel |l ul ar pre-core expr eBSI/AN2005/000716
product or up- or down-regul ates the level of a TLR
14. The method of Caim 13 wherein the HBV is a
pre-core and/or BCP nutant. 15. The nethod of Caim 13
wherein the HBV-specified effggtor nolecule is an
intracel lular or extracellular pre-core expression
product. 16. The nethod of Caim 13 wherein the TLR is
TLR-2 or a honol og thereof.17. The nethod of C aim 13
or 16 wherein the |level of intracellular or
EpAIMSe| | ul ar pre-core expression product or TLRis
determ ned by the anmount of nMRNA encodi ng sane. 18.
The nethod of Caim13 or 16 wherein the | evel of
li. nt r ak eldthddafor deteeting the prdsehaarofpnfecttar by MW essidizaase condition or

A o BECLsRePbar BERSoSHY SO YAORRTIGE Fejerigyng ine resence or

t r eatdpishck R &R HIPV-sBYciliVe@ctd Hbreas Sviiefiotiiaiks e Rvel of TLR
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nmodul ségratlingf whereingtbe pregénee asrabssuce ot ghel effegtorpneleewde er an elevated
expression _phrod a L onal | t : .
o e AL S SO AL S By i
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or predisposition thereto.

2. The method of Claim 1 wherein pre-core expression product is an intracellular
form.

3. The method of Claim 1 wherein the pre-core expression product is an extracellular
form.

4. The method of Claim 1 or 2 or 3 wherein the TLR is TLR-2 or a homolog thereof.

5. The method of Claim 1 or 4 wherein the level of TLR signalling is determined by
the level of TLR or TLR-2 which in turn is determined by the amount of mRNA

encoding same.

6. The method of Claim 4 wherein the level of intracellular or extracellular pre-core

expression product or TLR is determined at the protein level.

7. A method for monitoring a response to a therapeutic protocol directed against
infection by HBV or development of a disease condition said method comprising
determining the level or activity of a HBV-specified effector molecule which
modulates TLR signalling wherein the presence or absence of the effector molecule

or an elevated or reduced level of the TLR or a component within the TLR
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signalling pathway is indicative of infection by HBV or the presence of an

associated disease condition or predisposition thereto.
The method of Claim 7 wherein the HBV is a pre-core and/or BCP mutant.

The method of Claim 8 wherein the HBV-specified effector molecule is an

intracellular or extracellular pre-core expression product.
The method of Claim 7 wherein the TLR is TLR-2 or a homolog thereof.

The method of Claim 7 or 10 wherein the level of TLR signalling is determined by
the level of TLR or TLR-2 which in turn is determined by the amount of mRNA

encoding same.

The method of Claim 10 wherein the level of intracellular or extracellular pre-core

expression product or TLR or homolog thereof is determined at the protein level.

A method of treating a subject infected with HBV or having a disease condition or
having a predisposition thereto, said method comprising administering to said
subject an effective amount of an agent including a vaccine which down-regulates
the level of intracellular or extracellular pre-core expression product or up- or

down-regulates the level of a TLR.
The method of Claim 13 wherein the HBV is a pre-core and/or BCP mutant.

The method of Claim 13 wherein the HBV-specified effector molecule is an

intracellular or extracellular pre-core expression product.

The method of Claim 13 wherein the TLR is TLR-2 or a homolog thereof.
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The method of Claim 13 or 16 wherein the level of intracellular or extracellular
pre-core expression product or TLR is determined by the amount of mRNA

encoding same.

The method of Claim 13 or 16 wherein the level of intracellular or extracellular

pre-core expression product or TLR is determined at the protein level.

A pharmaceutical composition or vaccine for use in treating infection by HBV or a
disease condition or a predisposition thereto, said composition comprising an
modulator of intracellular or extracellular pre-core expression product and
optionally a modulator of a TLR or a homolog thereof and one or more

pharmaceutically acceptable carriers and/or diluents.



