10

15

20

25

30

WD 2005/ 059138 PCT/ SG2004/ 000368 METHODS AND COMPOUNDS
FOR ALTERI NG THE LOAD OF HEPATITIS VIRUS 5 [0001] The
w@r@serii13g nvention relates to a nmethod for alteeT/RG200800368

| oad of a Hepatitis virus present in a host organi sm

h [ S, | C ' i.ru hi t.hod .,
Mo i ANRL R OENHSF Ot SE B RING FE 19AR QF
het er ogeneous nucl HEPATITEESIVIRdAPSot ei n (hnRNP) K or
a functional fragnment thereof with a regulatory region
on the Hepatitis virus genone. Additionally, the
invention relates to nethods of 10 identifying
col@peLrths pNa@ntameermbnereta@sn@dmIra@én0§aﬁ0d aéf@rtpg dhe load of a

sent . V ntl rel t
Hepa i SBin A eTlat 2 dpe prisre o anrBE B ' Bl Bhis method
compTited) tAS mEMGARINC 0B ahél dFRIpR&KU E@ﬁlatidﬁn”bﬁ(lgnﬁtwd)gdﬁ%us nuclear
antagoni sts _and agoni sts of cell surface _receptor

riborggleppraiedns (k¥ P)nis @UM@@WH@ fwgg}eé@ thgreqfiisish ﬁd?@latpmwgwn

on f HAEVE. Sy ROSLDS RIS, 99, RRBRAIEERED, gtons o

1denlﬁﬂyﬁtgedompouﬁdmﬂmlat yre dbleetoi muduiate aaid ed)mpkex foondthom. The poésent

. such compounds for the_diagn |s of

invetigmaiio BUCY ORBPOHBAL 16 MBIesgiisye, JChanedubptiags such as

nucléé edcfdwﬁl {cuR8Y SRAntAONBLink YR8 eorkisRPAld bbsnifts & c&l st¥face
E, G TT Viruses) that together accolnt for th

receptmjso rcbmpomfds thas eBOCbtlat&nth@IdempablftplE)SPMEbtlotl i &f hnRNP K

y inf ect Rt Cyv

protejs. g T TR RE: AL P Dt e HERs  Oe At ot e K
prot&GRTPRAILY, e Giviefiién felitdshe (st @f sﬁ&d@d&nﬁ)d‘dﬂ’dg féhae dghosis of

m | 1ion people worldwi de are chronically infected by
Hepatitis infepffot i tis B Virus (HBV), nore than 170 nillion

peopl e by the Hepatitis C virus (HCV) (for respective

I EH0OTSHESLiticTB rt@ldLFcIepﬁhtls?ﬂC ,V1rL1§er$C ete 862 (0D4RIgn kAOWB,viruses

2089-2094; Poynard, , Lancet 362(9401 2003,
(Hepatios A2 By @3 DA G @rzs'n%‘émrg@ﬁs) thah éogﬁﬁhﬁearccwntzfsr oty of
cased B{ g‘rfr%l?{g CPVXP{IE] Iﬁéi%gﬁs h@?@ 92 qﬁfgﬁﬂ}%ﬁ Qéétlﬂ_g%ga?}tés% \4% sd Virus is a
majcasemtivade Healtht lisrohlenu zmdsorxemfpthe nmsm cosngucinfesiond invthe world

failure;

t]t ' .0
todag, Masp han \ﬂl%ph Pv 5 pi‘:ﬁsolr S ?a%‘? : Cg‘goqlfﬂl \'llgh 'ftg‘ésl?y the
Hepmtﬁ@‘\’ﬂgs (BB [ RSre tﬁthdlﬂexﬁﬂﬁ&Pﬁédplé BY tl’i‘eaHGﬂ)z{ﬂm virus (HCV)

chronic Hepatltls with high virema at risk

(for trcspnamet teivrevsHegsa Chings L etusl;, bdreanhi I024R4941. 3@@3 v d89-2094;

ro 5 SRS O RSP A SROZAL ol U e o

peopiSAnfetied abith llﬁlnﬁndiﬁﬁﬁuﬂwbﬁﬁam@evﬁhs OfHIV) dllsS&saﬁﬁied to be 60
however evi dence suggests that acute  Hepatitis A

milliggehiopisdepatibnisapsosiaed With eriogs semplicrligns seeh s liver féﬂure

r |
B BB oA, R PR 4t it e
vari@@DBlecGhg- as2@s, a'ﬁﬂdlephipedl]ularsca&mbmlas chonan Hepaispiveh ehigh

virus that has HBV infection as
virem%a at risk for transnﬁttmg ﬂepatms vIrus; c%romc Hepatitis with extrahepatic

complications. Hepatitis C is the major cause of liver transplantation in Europe and the
USA. Hepatitis A does not cause chronic disease, however evidence suggests that acute
Hepatitis A superimposed on chronic liver disease can result in a more severe disease
and higher fatality rate (Cooksley G, J Gastroenterol Hepatol. 19 (Suppl 1), 2004, S17-

20). The Hepatitis D virus is an incomplete virus that has HBV infection as a
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WD 2005/ 059138 PCT/ SG2004/ 000368 prerequisite.
Superinfection with Hepatitis ii often causes
w@r@gneass on fromacute Hepatitis to |iver ciPehe62094/000368
(Bean P, Amdin Lab. 21 (5), 2002, 25-27). Wile the
Hepatitis E virus can cause an acute, self-limted,
icteric hepatitis (Wang L, Zhuang H, World J
prefEqibifed SUpBfiftectickD witho Hep# @4 o ke - &ﬁ%)%oﬁﬁgﬁbhtfr&n@cute

virus infection has not 5 been found e associ at ed
Hepatiti$ tcaﬂnyeknlonhnswll(Beas@ drai(din( Belap?le{n 2002, Zedv) While the
003 4
Hergllie b i den Pt aher e peraraiat it fumltt bl 1y fappne 1.
Wofld J Gasviobsroand (1{5; rzomusgﬁ§m162§ H%p’ atiepid ylrumﬁﬂédt@hmas not
(Hno S, Rev Med rol. 12 02, 151-158
beep dogm] toAet %&ngﬁed Wet&t amnkrpwrbélsmv sige (§eapletem JT, Semin Liver

f. £
YRR, 15T AR s oA ALl 3R QEPLh s
ThepﬁtphetrtthF T vihe orcltikf'ﬁi’ﬂdideysed éscurahile ndpotait (Mino (S, ®at Ml Virol.
or HQV today is therefore [imted to the
12 @é\?@p%ﬂl%ﬁt%bf i mmunogl obulins, i.e. antibodies, or
smal | nol ecul es, and a stable suppression of virus
r edd0e@ytAldoup ‘de&hn&lrﬁs deaHBM er m‘écairaheailahlet mone has so far

I Sgappear ance of Intra atj c necyosjs_and
resulieg 1A Bl CaATISHEAR i RIS CHTICRIB glgied patients. The

conﬁﬁ&}ﬂf QS réndﬂ(ﬁnt[ S0P &t de I@Grd%@écv %(ﬁ%\/& N li¥erefore limited to
available for  the treatnent of \V and ,
the idmmmmrm of annmmkgiowimsol @@ngbodlasnloe Stn@H mﬂeculcse andr@rﬂtable
bot h,vi. ruses, I % ?n a ecy 1§ 5 ¢
S“PB%S(I‘BR: 8 ViFys Feplicatoy to H VG f% ?ést"é’r?fe i s léae"@r"‘%‘fi%%" 0
intrhiEphRSRRARE dnd inf¥dnit&@sn ﬂﬁldsl&{'ihgrdow\dﬂ@lefm)r@ﬁ§ Pfc’fgressmn
I nt erferon a has suboptl mal phar macoki netics eadi ng

fluctuation I vel
o PO4T o Gty Bt RABehE By REyHEEREef Y an e,
inteffyd o &/ RnowdHio lﬁesfu@tﬁlglle £5% theittdatrderftlof Boffl dfifses. Iftetfédon o is a

2003, 610- 615), which resulted in the application of
moleaaavhaétlwmdmeérWembIﬁ of tb@h iramupe systamtibds spgreted imatghpange to

vine R by B R s Ineoibts] o aBond o pggdinetics

lea(ﬁﬁ§ &y gﬁ&féﬁhtyﬂ@é(@dtioﬁbhﬁ blgyd feieRt(Reddy 'R bIBMI, Advanced Drug
Lam vudi ne and Adefovir; both of them are nucl eosi d

Delgysrn Beyierss, 5484).sUW0R, 5?1hé§ﬁ Bleerawei P o1 § iGliz Praebp PV (V5 39%&10-
h I
o151l RLILL, bGP RSB MEL PRI HEOCE et by
attadminpg @ol’y@thfytbﬁe lely¢er makdulk astich @s amrgkg sraichéd) 0k poigmat.
overvi ew see Roche B, Samuel D, Liver Transpl. 10

SR80 sy R S ey B85 5l o

e occurrence o
Lammiesdist and Adafovanbsih afﬁfthdrIB‘drechdlensrde ngalagmast Alsisaoh,ithey block
nucl lgplde rey rse transcrl t ase. oth drugs are 30

Vlraé@ 3 iPnuléye Ibr‘I g Mg HE €870 PHC £95iqsy ke¥ LS transcriptase. As
31de( J:\@é'c@se 'tﬂeg Raf’ czﬁfse 3rious I}iaﬁ_ﬁgé tolth@/@ﬁi'elsﬁﬁ:] laétﬂe@ado%f&‘for a general
her conpounds based on a simlar
ovema@w aed Bm:lwa aﬁatml@hDhéiVer Tryosp!. 110 Soppih 2¢a SE4R remal fixdc side
effezcts have also been reported. A major drawback is the occurrence of resistant variants
of HBV containing a mutation in nucleoside reverse transcriptase. Both drugs are
generally used in combination with interferon (Marcellin P et al., N Engl J Med 351
(12), 2004, 1206-1217). Other compounds based on a similar mechanism of action have

gone through phase 2 trials.
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WD 2005/ 059138 PCT/ S&2004/ 000368 [0006] For treatnent

of HCV there is currently only one drug, called
weRdawssBs, in addition to interferon a avail abtESG20$/000368

bei ng a nucl eosi de anal ogue. It is generally wused in

conmbination with interferon as well. The precise

mechani sm of its therapeutic action is still not

fu I[(WDGL Heereatment. of IHCVsthfge mevwtenily ontueste: dig, ¢abled Ribavirin,

o o AR BB LS SR
usedbi)ﬁ co‘n{UPIﬁal@l'oh'Mgl ﬁxt&?e%@hg‘w@ﬂ Z'Yﬁ@eR%reEitsé n?efcf&%m‘lﬁ ﬂ's'cﬁferapeunc

p ication 1's however snal i chard
actld_naln sell ngEiully 20883t00d. 998, geaeraBY YhouEhtr llohehlmirvex;al RNA synthesis

o BERHBY o208, T SERAB PRSI o G0

1nh11ﬁf1ﬁ§§b§rtz{u@8 Xq]rl% Its Xﬁé&%&ﬁC?%oplgaﬁyﬁls@ldmfévéﬂ\@ﬂall ®eichard O
Suppl 2004, S 17 217) 007] Wile a therapy

et aluéﬂﬁ@et §SL~ 61096h4PP% 8308 )e&urﬁtermgred qpdolegiscbnermalitigs such as

anae Qenglit&%%{l Veanh nthtrgrﬁbég &gmlte n%rg 1’5'?16 a?fd@%ff&&s (q,ngr JP,

supra),
Youhlﬁﬁdl 48 &évemmsﬁmbdaxidsmpmatodaesﬂm)s have so far not
even convi nci ngly been shown (Ching LL et al.

SRS S DSRRE e M, FEBHSHAL RS BheoSh v

mor®Peffectvk .in tlmlpa’aﬁnerﬂ?&ﬁ&l(h@ﬂﬁiﬁacmdi @oybar®Vét atladpiry;aRdicisard O et

SJ, i h Th 2004, 25-37
al, Swraﬁ'g%ﬁgtl egg{ala”? @H&%r@al ‘%eﬁ ts ila ¢ 59 fe a0t %V§339ﬁ§@§cmgly
beerd Shdwi @HigY Ef_‘, dtaf aEdFH)t FRh& 0P ﬂfjaﬁ}nopﬂkyabgge tﬁ&gwf&%’fnost

patients wth fection (Reichard 0 et , supra
patichitede figirashiche langitsrma rmenises (Mlarqelim Ee‘aalcl’supm Papatheodoridis

ov. @uifin S5 B RubstLkroRo 1. g8t ST, R et

studits @Bbvdd Bt HiRAGTArBGbEY t@ﬁntéﬂir&on 2atnbink GrePfcRE in only 10—
function of the correspondlaaqu~| viruses. Wiile for HBV

20 % ehpatigatsayithedCVi infestpm{Raghash Oreh al, st rkhsrafprgeherg iy need
for tpé‘Eea?&%f en?afmﬂ ttz&gétg Bhd &%Lﬂofi? %ﬁ‘ﬁ%&%? iffs mgﬁk‘bhe 'S

exa nown VI rus

of the hepadnaw rus fam |l éhb which replicates via an
RNAOQOS] Spcheai ssrush iyruelgehbirbassf quepaetailed wmderstapgings of the

bull(:l3 ﬁt anld] fuﬂbl"ﬁ?xo of the %ﬁés’ggﬁﬁlhé idudesd qgg €15t Ea gsgongl\@étalled

arnin ur over pi ng~ genes, t hree pr
mfoamhcm\m thdﬂ hlame&is underlyons the Fdohtlmﬂrofmfs replgcatiomis available, little is

o S P SRR LR e BRSSP 58
whléﬂaielphca@é‘sa&ﬁ%h RISA ﬁ%rﬁlzalatel 98 gegcﬁlqcs bf'— m%)ltltli BOORs HGV3.2

is a RNA virus of the flavivirus fam|
kilolgdsp (itsulat paridéy cmbld@tta@d@ds SNy m@n@mn@tfaumqula@pn@ genes,

oSSR S LY PR b SO SRRREy Wo

enhan&éﬂsai &bl@a@@@lﬁanbe ab@fityneftal Dihré Srofi@heds $8€BENCR JKJtProc Natl
a popul ation of variant sequences closely

Acaql@Flaltr@d g%@éai‘cgﬁzoﬂﬁ)@r 12)hi s diversity corresponds to

genetically distinct groups or genotypes (Martell et
al [0009NEI\eiic aARNAS vias earthd fl3Rivirhd famAPORks sinddOptranded 10

kllol-)rar;g rg%ngrilg cgrrl]tgin%az} Is1(r)1glse éerl]l%t Fergl?ersmvestlgatlons of this genome have
been hampered by the fact that HCV from a single isolate cannot be defined by a single
sequence but rather by a population of variant sequences closely related to éach other.
This diversity corresponds to genetically distinct groups or genotypes (Martell et al.,

Nucleic Acids Research 32 (11), 2004, 3 90). There are indications that the 3'



10

15

20

25

30

3 WO 2005/ 059138 PCT/ SG2004/ 000368 nontransl at ed
regi on contains both signals that are essential for
wo e@biosaBs on as well as regul atory regi ons (YPCIBG2004/000368
Leron SM J Virol. 77 (6), 2003, 3557-3568). [0010]
The Hepatitis D virus is an inconplete virus (Bean,
supra), and the Hepatitis E virus (BEV) is an
uncl assi fied, snal L si.ngl e-stranded n envel oped RNA
noniagslaied regiqmcoptaing %M%@éésem@teﬁr&rﬁés?wﬁgorgzez e?éwa as well as

reg@?t?f}ﬁl)egloﬁg %ﬂ'ﬁpﬁ&h&ﬁ %Nﬁ,@%f&i‘ S77 %%O niyﬁl

ing tot l'avivir

y (H?:\I asz R

cand J. . Infect D s. 572-580Q)
B e et o5 S ity ywﬂ@Pﬁﬁteo yaHe 8 dBeih b, and the
He;faﬁﬂ§ Estﬁf(W\@' i99h SnSheHIe St F Gk dgtﬁ)ﬁ%%loﬁég RNA
are not haracterized’ (H no, ~supra). 10 [0011]
vird§ivetlea Aavalobesergeatme (YWasg &)Zhawgnuqir@) dhadiapatiid €vidueds an

envifofit] ANA FireS PERPFoacs oF ERYRaAe) Briisbiiliock s afoscand 1
InfeEPDzseB@r(Qb ezddS BP084M 14899 Hirlses HewvaySirenti hét@ro%éhef)ﬁsf and

| argel y unclear which cellular proteins o ost
congipieotzghiingle strandgd ciaeudarANNAsgenome shw aps nelepelt Pharasterized (Hino,
su v& ruses. It has been suggested that norphine is able
{3- affect the replication of Hepatitis C virus 15 (Li
Y, et al., AmJ Pathol 163 (3), 2003, 1167-75), the
exd8P1 Heblieanihaye beer ﬁﬁeramm ionuses nuglatenamil. mei@ﬁtées binding to

g P ITEATHAR, LR PG B [ Ry DE

(sed fre exainplel U 2003/0048085eA1). IHovegenrit df sdiif llafgelyvuﬂidlm which

their exact rqle, if_ any, renai however tq_be
cellpBE R T8t thechostage ablecp reeiuip K@ SyDihesis (Oé)HepzfetefsVlmseS It

has‘beda ) 88 gedld [tlgagll?d MAEN Qﬁl@% Xffeéttthé Sepfiita it Sfﬁeﬁtltfsl@wrus
presen Thvention to offer an alterdative nethod
(Li étl teeali, mgn HRathad 463 ¢F), PeGFatlile7-45 ) itheusxachmachrmssm of 1ts actlon is

o oS e i Bcop? TR SO g1 e i Gl

havk be&PldépEidy oMbl iReteisdahd Sty dFenBhndel meg@mk BV in
among ot hers by the methods as described in th

vztrontchelp enyéreledf anysemaigs hoyawy torhe idsntEed (Caind ﬁt plorCeliRes.
13 %@L@ (_j@on the finding that a heterogeneous
ar ribonucl eoprotein (hnRNP) K or a functional
fragnent thereof is able to forma conplex with a
r eg@pb%]of?*‘}cof@gglﬁn itos tae oljeeta of gibip opRSSCIt o IYSItiomjte; offer an
r‘ . ). Sl
el BRCH drayBAtg 8 W o SHRIL VB Bl D L A balifon an
actinndlféxma;ﬁmndtheftmé-lazﬁmicldosﬂe @nalogues or giteaféranl y to 30
many ot her cellul ar conponents (Hsieh TY et al., J

3, log s Sl Sk, bt 165 Bty 14 s oot

amdipeothets by the methods as described in the 1ndependent claims.

[0014] The present invention is thus based on the finding that a heterogeneous
nuclear ribonucleoprotein (hnRNP) K or a functional fragment thereof is able to form a

complex with a regulatory region on the viral genome.

[0015] This finding is in particular surprising since hnRNP K has so far been
discovered to bind to a component of the nucleocapsid of Hepatitis C virus, similarly to
many other cellular components (Hsieh TY et al., J Biol Chem. 273 (28), 1998, 17651-

17659; Lai MM, Ware CF, Curr Top Microbiol Immunol 242, 2000, 117-134). The
4
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WD 2005/ 059138 PCT/ SG2004/ 000368 consequences of this

bi ndi ng have been specul ated to affect the known
waeddsobass functions of hnRNP K in cells of theCheGE04/000368

body and thus to be responsible for sone of the

condi tions caused by Hepatitis infection (Lai MV Ware

CF et al., supra). [0016] HnRNP K is known to exist in

formof djfferent. va |an s, whic ri se
consPquERFEst Pl éLé ppindingg ‘tVBef’eé’&aPEFCRP ﬁb 4 tfwo knoysp pgellular
fun%g&ls(&)hnRNQ’% in géirsﬁ)th&ﬂﬁla'ﬁ%d? and 'tﬁﬁ% rt§ Ee ?e%go&flble for some of

functions. It acts as a shuttling protein, binds
thevcanditioss euesddityakleffatitis mfection §hal MM, Wars GF ¢traé,nsupm)ot i on
factor (Bonmsztyk K, Denisenko 0, Ostrowski J,

Bi Offb38) BnRNP K 8§ knAPth exBE i 838 of N8R £iand Whlc@eirise by
Res, 13 (6), 2003, 451-458). HnRNP K has nultiple

altmaimeaaphdmgs(m;gasmﬁ dsilt ﬁeMIQl &b 23 y(1),KkP4d8Befidhend has a

at. 10 al.l it ta interact t th
iR SE G oons; 8 Abisgiarnuliing by, Podh B bariiug tpfter tactors,
and®hddeladWtrdch }&M factot @diﬁ’é% KNAD @S € OstoMski I, @%e@&zfs 26
donmai n raddock DT et al., EMBO J 2

(O 25 606I5! Bmen MBS eSS 46, 005, Ai45S). HIRNP K has

mu%%es %@9;11919 %rg_all%kg hqsytﬁ gﬂéﬁ)’% %mflo am%%r%l RGG boxes that

allévorited ligteracf withebath rENAXaIﬂf RE AN gfon éﬁ)epfaﬂy &Ieﬁpo@ﬁlb& for
functional fragnent thereof with a regulatory re
bingngg ta, Singfe- sgr@ﬁg% L o cbega eidemtified af companibecKhs dgmain 3

(BRMIGRYDIeBaht. t ERBO 1Us1 VSO%OP'E@OQS 39763489 BAGUMSPH & 8., Acta

mouse Hepatitis virus, dchuck "Hepatitis virus,

Crptadlogd DsBpal €ryestalldgpad (Ht|4$, 2DALEB4-W Dt i ¢ ground
squirrel Hepatitis B virus, human Hepatitis B virus

( HBYbo17f tI!‘ﬁé‘ nfdBRAL dtthSchuPatin F' the! ?omﬁ%ﬂ B &Pk 162 oBa hnRNP K

virus, sheld goose Hepati virus, snow goose
pratiEip ar atfum:tlan@lcfragmays theRo$ gflthgaomgelam]o aegion en vana]r gmq,ome can

S rus Lly nmonk at it
be 54, for 5RaNN SnRell iy, MG R RaSBRE g i Jipuses are
mduePBEpd:itis vizuy,iwdeschddeepattis wﬁﬁfsf efoufd sQiiReIdHeR tis Ofrus arctic
the invention conprises the use of_a hepadnaV|rus

grqyad tseiseh FlepaiifisnB epia: human HepatitissB yine (8B Vi duck Hepatltls
Vlr\f,i\/l?, fﬂg g%!u'ﬁg ﬁ@g@s‘ Ishiig \Shge Uﬁ?@{»{m% vituy, %F@fné%o% Hepatitis B

or a "Knowr I'S virus
virag Ross tgooxre Hdpatitie Braiths astork rHepamims‘ Brvirus,ovaoily rholeey depatitis B

nucleic acjd that. differs in its nucleotide sequen
virg gfa F@laa 0gVigusy £33 é@%ﬁ%. HghURam P%%%é %éu @ﬁ%V) A
pre@ér?éde ERB6&ineRAn JOfhe] ﬁﬁEﬁfbﬁec&ﬁ A48 1he AsePBF ymepmnﬁmus in
nmut ati ons of single nucleoti des substitutions,

pardihlet humnan Hepatitis & virusns (of conti nuous stretches), N-
and/or C-termnal additions introduced into the

nat yyeai) $86 'éSﬁQs%one'ﬁQg ?&t%ls wird¥ ﬂnay bY at VRiabN &N wiid type or a

protein may be a varrant of a wild type or a known
knowiRbEepRtitpy wires. dn tiis econegchipnt Whe teamt “varienidristers tq g form of a

nugl %na%f:dt tlhgtndltff%r aiﬂ%%ffr%rcp]oﬁdem%gﬁgnc%t gv'h t&'&?gargd té % %rre%)ondmg

known sequence. The difference can for instance be due to a polymorphlsm, mutations
of single nucleotides, substitutions, deletions or insertions (of continuous stretches), N-

and/or C-terminal additions introduced into the natural sequence.

[0019] Similarly the hnRNP K protein may be a variant of a wild type or a
known hnRNP K protein. The term “variant” refers in this connection to any form of a

protein that differs in its amino acid sequence, when compared to a known
5
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WO 2005/ 059138 PCT/ SG2004/ 000368 correspondi ng
sequence. The difference can for instance be due to a
w@odognsriphi sm changes or nodifications of sipPgl/eG2004/000368
nucl eoti des, substitutions, deletions or insertions
(of continuous stretches), N and/or C-termnal
additions introduced into the natural sequence of the
corre§ionempodedidiee emﬁ@diﬂh@ex{w WaRif6r Afstahcs BYURRCH, a polymorphism,
al'ternative splici ngl posttransl ational
changegiof imaskifieationsef siagle naele@bhp ughstittiens; deletiepernrdnsertions (of
u t e ndi n 2 I
conRL S5 h8380, 0 sy 30N PRERY' FaghBZ e, B s
seqt@ﬁatdftths c‘qﬁtréspﬁ)ndmg encedlhgl RiElete @dﬁ@tsequibncb Salreeadiivet licing,
i nclude such varjants. [0021] The term "regul atory
positiagslationat apedilicatigng gy Wrdk as Gpnjugrtions fgt erepwc g‘a?ﬂsﬁ%les P the
§.to stimulate or reduce the expression or
Cor&%hd?%ﬁpl on of the Hepatitis virus. Exanples of
uchgé(ﬁgéons are silencers, enhancers or pronpters

06 dori yso e oL HOTEPRG et e £G4 RPBFRUSHIIS” or
lﬁh@qﬁﬁgﬁ%t@ﬁlﬁ’ﬁyméﬁﬁ't@ﬁxcluﬁfEJEH% v%gaﬁ@per Il region of a

epadnavirus, in particular th man Hepatitis B
vir nti oned ab ve the neth al.so
n@ﬁwép }t%‘éhﬂséﬁg&} 10y regioy u‘ﬁ $ bhany P%réaﬁgﬁtrﬁ%‘fﬂ“&s genome
thatrlﬁ‘ %M‘:’ t sRfnBlaf & re@%nh@e)gg@%iﬁﬁt@er rahg)lﬁcﬁ’t%ry FERt Tﬁ%aﬁﬁwlms

shal be defined by thr . Firstly, it
Exaa‘qﬂ@ vh shé¢indegionsaad filbmpers, edwapdeex oni prhmaters. elglubatt qm};sently

eqgi,on, of,. a ttsw that is stab ough,.to .
prefsipl 8RR iaRpL R B el ob e FoanlonusBeBn &Y L8 o APGLEr eion of
ah @ﬁa@i@blmpmﬂ‘cﬁm@tﬂemmanff{ep&mvﬁe@t ains a K honol ogy

onaein, in particular KH domal n 3. Secondl y, such a

ment | e e nod
U Aal ALABRED S 3 Sl PSP db2Le0 20 B e o o
fun@hdﬁ@f fr@%ﬁelﬂfof a Hiepa Kt pr‘étem/ ISbls aiffagafehe it £polygdptidedtiat shall
such a fragment may have at | east 60 % sequence

be ﬂﬁewﬂﬂtYythrw e Fiedyr #dp ablgi agPiadith gnadean Seepmpler with a
r 0]

reafofe PR 3 LB 6 AL R IR e 40 pnfonion of

this!| apatiti8@ Oirs4. mesﬂablgraemﬁctainhlyfr@meﬂt ealstam% Khemqglogyp clemain, in

W th_t C res on no aci.d nce
partEaH AT o 31 SHORGY IR RCHOPRL R A1 Al 08 Modulated
by 4 Q&BE)MM in' RERhSy yothﬁﬂ"'ﬁs & @i‘f(ﬁfﬁﬁtl@ﬁ wAf 4 VAR of a Hepatitis
i cal residues obtained after a honol og% al i gnment

Vlrusfls aliﬁfeetndnfﬁhlaﬂydsmomﬁa@eermfrn@ haveoairiedsh RAPISequgricaridentity

iR PR 5 37 BHERES 4RoMUERAL Py P et Miger
In préRrc@REDOIRRentd) @ reypRciHeiRMERS hat QORI S0N%! erodt prRdiasly at

of the invention is used as an jn vitro nethod, 1t may
leas §5 o s qecanp ideatin Wih (aecsresprrdifg: tRBRaACid BesyRRgR ofot kaown
VariHﬁp@{ﬂIh# THE tergxms&?lle'ﬁﬁéqd@ﬁtﬁ b re Fs% the r@en lo?'pﬁlr-wwe
ethat fornms part eres ctiv
1de1Hmahtelsidluss vbtamsd aftér £bBomology alngnm:emt € ph anmaso fad sequence of a

knofg&%)g ﬁt iﬁﬁ@a E{'crlrg rtrg‘gh%ogn gmpnr(])Rygd Kse%{lgr}cgl 1% alrllc?sltllcmd(\evfherem the

percentage figure refers to the number of residues in the longer of the two sequences.

[0023] Where a method of the invention is used as an in vitro method, it may
also comprise the use of a functional fragment of a Hepatitis virus. This term shall refer
to a nucleic acid molecule that forms part of the respective Hepatitis virus. Three similar

criteria as for a functional fragment of a hnRNP K protein shall define such nucleic acid
6
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WD 2005/ 059138 PCT/ S&004/ 000368 nol ecul e fragnent.

Firstly, it is able to bind to and forma conplex with
w@200ehR3K protein that is stable enough to bBCT/SG2004/000368

detectabl e by at | east one suitabl e nethod. In t he

of a adnavi nctiopal fra
molGaRy Ry Rl fo AblA o Db i Torm, L GER vethy b hERP K
protéih @bt & dihtle Eh&fgﬁlto Bé e&eaame 'ba aflRh§ dnf sbﬁaurpﬂféh@tieﬂ, tRY case
a conmpound in Such 5 way t Its conplex formation
of avhelphdlwvwras |aaﬁmet®¢nahf11agmhﬁt p&eﬁmdﬂgmntasnsafhﬁe@ﬂlemer IT region.

secobfly, Sebte AREfiovE sebPESY kT vk Hufied 672 enParid ingugh =

way SIRA S REMp p:& famﬁha{roﬁ kradhl dyv2@%hSéf MR Kastbtedd isaffected. Thirdly,
respectlve Fbﬁatltls virus. In preferred_ enbodi nents,

suchsy dtpement aepyehaveraideant 60e%s seqrendy, idepkty Withfibe Avrpspending
nucanl(é%I% %ae/ﬁcg ogglurgdglﬁg esL g}?@ﬁﬂg(yar%{ gg %1 I}«gslg)t%&'i\;eeﬁ%%gﬂk Qus. In

preférésinggbddi@erie Bath 4 fragnientas afllosst 78 V) mese grefarably at least 90 %
identity" refers to the percentage of pair- w se

sequepgsdeRiyy wiksthg Gergespprding arcleic sgq%% 06 §\FaV P JATiatof

C u n .
resp?cggge I?i \}lgé f_}ggsa*tl“?% I&grﬂwg gnCBQtiﬁIﬁltg’ %‘S%} ‘é(?%ﬂe?gi}cgﬁ{agéof pair
wisesideptinat eesidues oteised aiter alvenabgy tlignnpart of atnag]eiq‘ aoghsequence

refers to nunber. resi dues | t he
of ay Govisbionnt & o HPEOULHEPTE LR LB RAMHIERGGI Seauence in
quesPoH 2RhSBINRY pAGerdips fERECHESs id1Bk nudibePSf re@ﬂh@sﬂf&ﬂ thé 10.‘{1ger of
i nfected by a Hepatitis virus. Wiere a nethod of the
the twip\sequdnges.i s used as a screening method for the
purpose of identifying or selecting conpounds that are

abligo24p Th@&ﬂfc@ﬁ@dh@e h6Q MplgBisinO Fiagt b@ra egp@eﬁ@ tBat can be

hnRNP K protein and Hepatitis virus, pot enti al

potegfiallyhmferdest b p Jlenpiéin ‘aqubBVmge o mredaadeef Myn‘{fr@tla% B esgdds a
scre?x}i m%ﬁle&o%ffo?gg 'ﬁ%p%@@l)f %‘ga@?ggi&%g% Icom%oundi\thﬁxt a1ie able to

nosuppressant’s or
modﬁtmﬂle&mlw foemationrtetvadenea eRNP mpmmmmmpmm virus, the

nvertebrate specie Exanpl es of rrarr | s that y b,e
poteniiglend; B hayrginysa of beif H&Ecteimgwfap vedby Bt raddigional
meaﬂ@@l%%%mﬁf&sﬂg}%&nﬂl G trarRge MO Rchiq H&m”AeHost Brganism may for

chi npanzee, mari n sagU|nus oedlpus) a mar noset
instapice &e Homaa ma4nfodEh OAlmtthkmatef pecias. tEemmp@esmf endnyaals diat anay
atitis virus in an in d _host ni.sm
be iERGHAT Bt brpbn RS Simr e rRodhRont Pladtatyp. o
wooll§ ni§ike Qf M@ fimbihzed, AlthAikSn (@Y RinusLdiEya),| aymbdidiet or a human.
m)dul ation can occur on the | evel of transcrl ptl on or

&{)@%& fﬁt %ﬂe fd 0 lb ég%r?rﬁ hﬁbﬂﬁﬂghﬁn%e t1 is %1%5 t11'1 YRt Lﬂl | % FIIIOSt

orga@l[l;ni be rﬁcﬁl\/lﬁitlngf[hetfbﬁﬂﬁﬁfnl crﬂatf@remahﬁcﬁfea cbh@leﬁdﬁhﬂrﬁe pefformed in
hnRNP K present in cells of the host or gfanl sm and
varigyf aysy Genepilthisgrodwiationsip regurog thalev el phfanpcription or on the

funéff%ﬂﬁc}%eﬂ %l}fs&aféélﬁgflﬁsactllfﬁlc}nmtﬁe ©f meeféﬁpégglv%c' ﬁgﬁi\ﬁi 2 Protein. A

not e timal |eve
moduﬁmﬂcrtnl the léveRbPrdaspripitoni aiteeths tamoliot o BiclRNR O pretemd fin aells

0 ofaHeattlswr t results.in a ma .
of th s aridal P e aprPler FstheBpdoridt Frgatis
virubdsOTh t fhisS coﬂ%@;&' fiméhoﬂllﬁvﬁé nbﬂ:dbﬂiaht hied1BF aAN6ptineEvel of the

amounts wi Il usually result in a lower
respective hnRNP K protein exists for cach amount of a load of a Hepatitis virus that

results in a maximal stimulation of Hepatitis virus replication. Deviating from this

optimal level to both higher and lower amounts will usually result in a lower
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7 WO 2005/ 059138 PCT/ SG2004/ 000368 enhancenent of

viral replication. An exanple of this tendency can be
wo onsasees f i gure 12, These observati ons may bBCT/SG2004/000368

especi ally of rel evance when conbi ni ng both

nodul ations. at .the expression d the functional e
enhgngyBPAt Of HGUAPLE G- o eENde, Pl his (Rirsy FBrteakomBe i figure
12. thRsé Wikivaidls E@aﬁrelbecéﬁ)egigﬂprbﬁ GelBdrRE alvhOR SchbihB® both

conponents 5 of the conplex or a direct interferenc
modpjations e thoexpiession ohd tthe fonatisinelx level. ph ehedyleigon of the said

e iment fo chi evi uch and .ot her nodul.ations
com{EO Dl grclie T @en 0 B SRerf A EoniRE .01 Ths Flfpepens
of tIOFIMPISEsr AdifbdtiifleHticAe: With ARl 80&8]cofdifex. A preferred

conpound used to nodul ate the said conplex formation
embegimeans fosf achigningnaich rad other mgdufasions wathagomseqyent efficts ew the

- of ' [ . - hi [ urce or 10
soid R B B o Ol RS B S BalE 0% B anpl e
for such conpounds are, without being limted to,

s P26} Hrenpamneaspd ek wpdpisabe rajé cppplerdpsmatinncerndy of
" o S, -

oy BOSHESERLRR oy 8 oL RSO o TR L0l o
chemicaljp ntibioechhalegicallgngrodunded dE xermpleOfor Suchcampamde ared without
i PR 5 R BB B e
for BRhRGESIIRI{JzlobhBnd §E6iRlinBSHotk fhs WO R bulid- e ShRctions,
RNA (m RNA) "nol ecule or a'small interfering RNA
or oligénuRiialidespOae einbodifreoPdt suth e compowfd is galukleiavtcid foetdcnlg, in

R h ec a tool to "kpock down" specificg, .
partiifte et KA RE PR el yieroL i enbrilly onifiie. o Spicgelmer®
(desSHRRI BSWICP 010065390 nED RNAL @hiRN ANGB1CEA)a stMl Gllerfering

occurs at the posttranscriptional I evel and involves
RNARRIPH) melgeulgat i on. RNA interference represents a

cellul ar nechanismthat protects the genone. SiRNA

noI[6627] ahe B8 oAMal Mel@iaRRIASAAs BEcdniteh ool to “knock down”
conpl ementary RNA by association of the siRNAwith a

Specii¢ teFpase lemakae uso S| sonet Bleneingn whganei $ippesssien thipagh RNA
oSO8, SR AFY ROV BB 1) 3R otves mira

degradativine NENAa intelRAn @ P 6pirasntdha cdellukr tihethatiseavied. profics the
Ieagssi to thﬁ 25 Iosdg of expressjon of the respective

gengas Yl s B Sare degredation of NBtiR saEPigstentasy ANA by
asso%ééon %f@% siRNR with LhfiEE ey APedhiBOto s Walk f@vcia%lﬁc(i) the

si RNA for the current 1'nvention conprises an In

RNAymduced isdeting Conplex RISCD The SIRNAIbeemtesdpat of RISC and is
r ef er.abl 5 tao 25 cleotides., Such siR l.ecul.e
rareBp 8 oIt RIS e S g By Pea leghes bR s p the
loss|EREPRSsidO of BHeSBspR iR g&iat?(@or%n&&@ﬁe&/ Is€e ST tenfinods Mol

resEonse 30 which in turn would result in a gl obal

Biol; Raghi20Pbnl8). Arpmiarrednembedimgnt phisych ac i Adgipr thasurrent
o S50 ARG B DL BRI Thafof b AL R ppr
preféably 1§S0e15 @lcleotitied. Bueh BRN A& efvieduleg are bngEnod@0d cdubdgene
suppression but not so long as to cause a sequence-nonspecific interferon response
which in turn would result in a global inhibition of mRNA translation. This technology
has been applied for therapeutical uses involving viruses, such as the inhibition of
expression of the HIV-1 DNA (Lee NS et al., Nature Biotechnology 20 (5) 2002, 500-

505). In an embodiment of the present invention siRNA molecules are used to induce a
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505). In an enbodi nent of the present invention siRNA
nol ecul es are used to induce a 8 W) 2005/059138
wEOsB88A694/ 000368 degradati on of MRNA nol ecuP@BSG2004/000368
encodi ng hnRNP K proteins. The use of siRNAis also a
presently preferred enbodi nent for a nodul ati on of the
degradaioe ©§ htRN@ﬁndimﬁNﬁ elﬁcodi{lg)ﬁml}ﬂ’&]motﬁéns é“)halllpxi ef ORNA is also

a prqsgnr{gro % n%gg% bpﬁg}enf gor A0 aglo?}%gﬂ& smn og ﬁnlgﬁi’ "

phosphoryl ation status of cellular 5 conmponents, in
pa[ﬁllZSlJAaothplr exapils . of Ex aoppewsndo iisedotwpooedulatet that sadd eomplex
kpown to gff t he hosphoryl.ati.on st uso
torm§ER B handlbeiE ingh € apRUE AR HECURpRiRlgp Slatus of cellular
comﬁ&{eh&efntﬂ'ﬁftﬁﬁlﬂ‘dr'ﬂﬁoteiﬁb n@;ﬁﬁlﬁlé&mf%ﬁ@bﬁndsttﬁit%é Rowh RAFEeCt the
i nhi bi tors, tyrosine phosphorylation stinulators or
PhOSPWU@itlﬁe Sﬁ@h}é@é pEateige aferbhoasi-speetsum [1<0@2®]nh1blbxrs;fsemneét@reonlne

LAY, o BREDS0IOR, B Bk AR o o

tyrogmdpﬁoa dtasefintibigorslegr ee of tyrosine phosphoryl ation

of cellular proteins. This selection is based on the

n | e hange

i BB PP ekl oF FyRRERAN, P o ple o plpnee e
phosphbiyldiies sewusedff @iltla® I'Ctompdil&:n%f 1Ts iaCiheddytop bf tHeedepadEpdfetyrosine

formatjion_of hnRNP K prateins with a reg}l atory rg}gl on
phosghorylatiep of peljudarpretgigs. Trlﬂ$ geleqfing dt bavgy op Ehedgrentiye Bdmeahat
o e o R Y0 & 8Pt 3o She R 1B Y pRShBifect on
the dfficiencyedf] the aomplq:adntmaty)nm‘f HnRRNPKKprpteatseitls a ra'gléatugeregion

t ch th .
of a Jerf S EFite Tt PAFAGHCR L BobPih S Pt o ope php Sigfition
statu@ GYOF SRR re@fdu@s e RN K Ig?ét&lﬁﬁ, iand 4 RBakRNBF e intracellular

formati on between a hnRNP K protein and a regul atory

quantigy)pbimnRWP Kipretepspdhe vsepi qouwog@thawéctwgwé‘m phedphorylation
aria hnR

san Ot PP e e B AR Pl Plne B Sk uftoen ol D BiDlg  of

alter{fpOtip Sodplex ifo:aipton tetpey raohanlle Bl protedl addl repsdtdodynreion on

ﬁr esent .invention may be selected fromtyrosine kinase
the Hepatiis (véms genome by enransind rmedulsiinecthe fpe! i alvagjant of

hnRﬁY’Q{h?tlHF‘éeliSUCh as tyrphostins, quinazolines,
qui noxal i nes, qui nolines, 2- phenyl am nopyri m di nes,

flavaonoids, benzo 25 qu i ds, amnosallcylates or
f‘?“ﬁ@ﬁ@f thin e ‘P]Vear“éefg‘@ | BPONRd cSTGUPSAH FEABIG g Comppund
1den9ﬁ9&3 %ﬁ@ hisédGn 1iRE %‘h%@ﬁte svehid i pda B sBectt @ frdth t??&%fﬂal Einase
of their experinmental identification see e.qg.
lnhllatOTsﬂ.Oa. B8 nurahempf whichf art:woghwmahs aa(aéabb@m; ast\@zrgbostms

879, .AG AG. 1517, AG...204 .
QR SR S B RS 2t ARy SR afpgpapids, benzo-

qumﬁldls Nadbialieflatts Or sAlbehdy arBldéSe3ha in 2. W6 638738, WO
%@Itlnlb or 30 | apatini umoxallnes are for
03030z hpied PEESICSS @ dz@@&g o s gapmpler of their experimental

1dengf)"(lgeir?r%}1 e o.g.sgé 26[}?4@@65).5&1@5{1&%' Rifrpoliik A R¥3138AG300, AG
879, AG 1295, AG 1478, AG 1517, AGL 2043, tyrphostin 46 and methyl 2,5-
dihydroxycinnamate. Quinazolines are for instance PD153035, PD 156273, gefitinib or
lapatinib; quinoxalines are for example PD153035 or ZD1839. An example for a
quinoline is  5-methyl-5H-indolo[2,3-B]quinoline, an example for a 2-
phenylaminopyrimidine is imatinib, examples for flavonoids are genistein or quercetin,
an example for a benzoquinoid is herbimycin A, an example for an aminosalicylate is

9
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phenyl am nopyrimdine is imatinib, exanples for
flavonoi ds are genistein or quercetin, an exanple for
wa@24dsnzageii noid is herbinycin A an exanpl e f oOPCBRG2004/000368
am nosalicylate is 9 WO 2005/059138 PCT/ S&004/ 000368
| avendustin A, and an exanple for a stilbene is
lavemlustimtﬁamnd lan eumple foua stlbers sonpatandsl. Othgr sudatde icompaunds

r ecept or si.ne kinase i.nhjhitor su
may (GRS P LR P s s 1aaee TBBpROT Sk %, ihe Ferphiiig,crbstatin, an

EGFRYdpRSifiR @e&pw%ﬁoglﬂ@mﬁe%hfb%hs@ﬁ aYWWHEPG7 OF therphostin AG
tyrphostin AG 2, a tyrosine phosphorylation

592, Slttb'msin&tphpsmcyiatam sziumtulaiOt suqbains laosiy tiicarbasiydic aeidepr a tyrosine

h di .
phospli % fiuitaP R R SIS e sl el a0y iosn
further exanple of such a conpound nodul ating the
tyt@SitheA funbeplesuyplat 06 reuch meNFPOKn@rmpéulaBng dhertyrosine

phospﬁ%‘rtyiaﬁlona(gI @nﬂ{bzlgq{r: é)roteélfn? ﬁ% ap & oPlgf oL ﬁm%lgm&lstt bog ceﬁ% surface

moldcultasieat Ok ablE 0B iklucP s pbatlasd oExanptosmeokingsec Br a9tdsine
surface nol ecul es are receptor tyrosine kinases, 10
phosphaBsea Fxamples piforush e rsusiast s10kacalest aFe desapiorkyrosiye kinases,

menﬁ)?éd f%éé;%tm%'\glﬂ?agi?%ﬁédnpg&’s‘ﬁ@ Rflasd GGRRLORd (%]tf)g(gtélkl\?\glsléled

transduction I nterconnected wt
receptocp et digig] trhpsdastioneotkwhiab ese mttdcthe@:prh atithgeshwaye eegulating

e.g,. Pyne NJ et al. i oche n 2003,
tyw%@ezbm%ésmd Fpaﬁahe@ﬁegr(gfgﬁ Pt @WZ@% ey l?é@@p@f Trans. 31 (6),
2003, yi% T 5Ki Mag&Sarlyh &fifh fi‘éé‘ard 'thfCG%tbPrﬂ%oEﬁ@t kihf\eY (B are

affect both the blndlng to nucleic acid

indigatibes thatthey Magradfectizotie prisding nf bERNRRNR udlds neidwedecules

and s Erplsion OF TP R QiR 1 54 Broeandl; 455 ey §¥4s (16),

20020024-9069 MMM ethud. RNBZM Chesn. D76 (mrme 96993%04 .GnlB&NP K
phosphorylated in vivo (Dejgaard K et a

is fughggmore kgowx 19 be plypsphory 1 vivey(Alejgaard Kt a}i F élé@lpﬁml 236
(1), ?l%ﬁ?ﬁ%&i?ﬁ‘zﬂﬁpqeﬁo? aareéf,g)‘rf@rptgﬁ{smfe er%llréitd %L:cee%tor 461 4 Y)Fagelet

a recep r er Ietln,
derNeel@ptvﬂr fatior, atracaptorrfecergthrepdicint o Ireceﬁﬁ)r éorrt&meph@:lrodi@factor

| eukaem a_i nhj or ctor a receptor . for. an
a re?eﬁf%r@éﬂ%#aefﬁlar@hlg?ﬁgﬁr aCior, 4 FFEpior gg T an interdepRra FeSEPIQH for

insulifl Sé‘ |récré8{dr k®r gﬁ Qiéullinf1AG! SowtiR G R RbefftF f@ n interleukin, a
interle receptor for a fibroblast growth

receptac farrg fﬂamb@etawwth fagtoraa pcepion fmyt&amﬂ@w@@mg@phmm@ony

|nrul factor. a rec nsformn
stmgl R R ol Cort Lorrs SR b Bl phaTebsboor for an
epideiin@iM growatfaefor (EGE). SRIC Peoeﬁz@fspm@rﬁmam tk powdass the ability to

possess the ability to 25 osphoryl ate tyrosine

phospherydaie svr@ﬂnwmﬂa@ﬁsofryraa@@s mgteamnfl do e themisglyes shle togispilate
furtﬂe? &Sy ln?stlc?e thra lz':l::lti fﬁ%{t PB?S%ES% §1rﬂ1ﬂi§ 'eﬂgg (géae & ‘émt’aw ?f] Williams
ect

§sess a simlar see e.
LT, [Z’iFendI le mil@chlemzcﬁl Scihedes A4l (16); |1992,$741377 & T6x) the Hﬂ?receptor see

74-378 h ~J ML 3
e.g. %%%L lraéﬂf%@g@ﬁ 05%25@? S38 55880 eatEfiﬁ%S “agonist”

and t‘aﬁ{t%nls?gﬁﬂhﬁtconteﬁﬂ"t@lere?d?& ?éf@ﬂ"tbstﬁe alill’ityt &Y he E&l";‘nﬁ"f%e molecule
therefore refer to the ability of the cell surface

to prodhescanick effg3@s oyl ihe oehdubation of this tﬁnhtvs and the
nodul ation of this ability.

[0032] A preferred embodiment of such an agonist or antagonist is a
proteinaceous molecule that binds to a molecule on the cell surface, which is able to

induce the regulation of a tyrosine kinase or tyrosine phosphatase. Examples of such

10



10

15

20

25

30

[0032] A preferred enbodi nent of such an agoni st or
antagoni st is a proteinaceous nolecule that binds to
w@2008l060188 e on the cell surface, which is abl eP¢DSG2004/000368
i nduce the regulation of a tyrosine kinase or tyrosine
phosphat ase. Exanpl es of such 10 WO 2005/ 059138
proté(ke SE004ingGOdEBlespre hninnamgolmﬂms ion diapments taedfesr mueins

basef) ARG b0 OB Tt el W DGOZPR. PRE ) Sadtsoe Nl

Acao@%@??ﬁﬁz Besber g @03?_ ﬁ&ﬁlmi\l%h!:h as i€ ¥flin §I?1ng%em the
6, 1999, 189821903 i pocal i ns, such as the brl

humbm ndcpmg)ppﬂo@lammaaekassocmnwhnllmhn,oFihmﬂan Apohpoproteln D or

syl BOGRS bR FhauiuB 38 i ieqaeiet ARyttt o
seledttBsm@RNprORinRedibhse Qnéi@n tab ﬂ{aptel'ﬂ@y Eﬁz!uﬁﬁei Q}f cﬁﬁéreﬁﬁoﬁﬁ'naceous
pr oteln regl ons known as St ens.

blﬂdﬁlﬁfléilaleﬁﬂ@% e hecwotpdled glubadiag (s9p VE &ﬁé?é%Sa?)eptom:ms basgd on the
ankcy s%ﬁffbl‘ac{n}%r Qﬁlﬂ:’% ?g;#&%g }\Eﬁt n/ %sdmﬁ% gizg %%Po% &az?(? %002,

2398149) of @hystal s tscafiudn (WEY t @iK04144, 498 1@90&688?3&(121419) profeins
ry |.line scaffold (V\D 01({] 04144, DE 199 32688) and
descit r it MAORASSER, Beddith 1GKdSTa, 3. Mol
Recognit. 13, 2000, 167-187. [0033] I mrunogl obulins or
fr mhIMBglebﬁhmra fmgmemtstthmef lmom instabe known to be

ot P CHE LY v e b PR AL 2NOT S O ot 5
93 (?"72@@ 4 e PERE DEbdRs Rl et JmeJuﬁH}”i@k ((:9h)1§50(£9¢)950%@9 for two

4956 for two exanples), as whi t hey have al so
exarhples), 8% adhi¢hn thelidrasp plspsieen elsgd iCohrerpySee€.galCohed SA et al,

rod R 0 S, T, B8 B b et

agaih®CeRt BGH @btk (Gbeell Bl -et AYPKid)a). EB)@lﬂ{ﬂl&S 0®f (recomblnant)
(reconmbi nant) i mmunogl obulin fragments are Fa

immpupeg) plaf insfragmerty &TQrFtaht @gm;é;ninge fr@@amﬁsmngle-sgm Atysfragments
. di ' Hol J

TGP0 ) St b

484 95 fll%P whid %’g well ?Wg té %etp%?stoﬁesiisll%ﬁ 111 atrthgt[shogltdq)e noted

shou be no I'S regar

in thl@fdgaml fhat N it kellaithin tye ilityhef e pedn skilled edl theart B obtain
art to obtain inmunogl obulins that act as, an

imaﬁ%l@'almr@t that aghyehiady antﬁgﬂm%t hPls apesiodier thisaRepess, classical

L R

as welladsutviobrimnyrymeethods swhcds Fmgp rdaﬁq;@yd(]ifrpiﬂayOHBiLekét eGAHCurr

Opin e mazhl, 3551 G0N P oo R famra i Rlin Goprinis o Ba pcd.

For sone enbodi nents of the invention, conpounds may
be [68 Fon somorambwidimerts lof ahe invextion| c@snpmﬁmésj ofay be used in

I I t of var mal.| an
forny 5 . Btaiiee af Flttcleis i s R oRS e va b Saith greanic
moléBhld@U@héihféal@y?ls?ntﬁ@élﬁaubﬁﬁlodepaéﬁp&iﬂag 8r hadleR AddhRblecules
ence variants. [0035] A corrpound t hat nodul at es

contglatmg ql@rgﬂ rayntfes phepgpenceyafae admi ni st er ed

[0035] A compound that modulates said complex formation can be administered
by any suitable means. If the host organism is a mammal, the compound may be
administered parenterally or non-parenterally (enterally). In a preferred embodiment for

administering to a mammal, the application ensures a delivery to blood and liver, for
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30 by any suitable neans. If the host organismis a
mamal , the conpound nay be adm nistered parenterally
worosomipar enteral ly (enterally). In a preferredr/SG2004/000368

enbodi nent for admnistering to a mamal, the
application ensures a delivery to blood and liver, for
instafhde V‘@aﬂﬁﬁﬁb@ﬁﬁg%pﬂéﬁﬂ' bﬁ@ﬁﬂﬁeO@ﬁﬁiﬁﬁndimmﬁnﬂRa\&ymusly or by

IR T IR S e

solutﬁ{fr%f)@f(ﬁﬁﬂ)leﬁ%xf 9fep§ﬁt19ﬁsakorq{%9£‘}e‘i@ﬁé Q@mﬂﬁﬁrattl%% &keS injection or
pills or drinking solutions, exanples

infUS{NIemiumllSoW@mqus cpfmrq:pw@nguﬁ)radmlmstgatmthyanhalam(m are aerosol
‘ti njection g[rt E on. sol utions exanlc)ﬁr les of
mixtyB 55 S5 1S e, Post QBT TG e St sy gramples o
admA@HRAE6h afe 1Kk ihjeE@Rsh & aRIRIoAYST-thd ok &damtth@ EAVARI SR8k Bf the
a reconbi nant ‘mi croorgani sm exanpl es
micraengamp@t ARtcRem ohithe pHEOIERRET | heingop sareﬁ!ﬁ celbntheflaiigreform of
Lr n
oam ESERRYP A0 dRSORIE ! SOTRLASh LA OBUPR" Al i
modif&%ttﬁé thivroorginisadiSuoh 9t teahnique My p@ﬁpmébl ¥lebt@oporation or a
formed in conbination with a technique that
Pem}?ﬁ@lhﬁ?té%l qfﬁléei;ﬁl:‘i“é%‘g@éﬁ-i sm Such a techni que nay
conprise el ectroporation or a 10 perneabilisation of
t hf0036] Themmthadef thedB¥Eitiobhfer riteling tiaf loal eofi m%pzﬁtittsnvirus

for. altering the | oad, of a atitis virus res
preseptigst RSk QRseayhEe Jsed Ff'ergwav‘aw BURORHr &3@@? Such
purpb¥R MRk Qﬁerﬁéeuﬁ@cﬁlagﬁ&‘h@% 9Sst PufpdsBETAREH bE a @é@ﬁg@@ Hme

or test purpeses. In case of a test purpose so .
methoes moayscomeyise dhp ap;de:atlcbtem@) pbmpeuridothaioliaszalcadyp beandidentified

o5 DERAT d° RRS O RGCoPBI ol ORI oL RERSE KEQIegh (it the

enhatcdrnIIt Rgulatstharefin bh th€ PRt @n¥nicE GVHIR Oihet MEti#AY may be
genonme, while other nethods may be directed at the

dlreqt@fb 8t ithy identifpatism ef) éw:hceﬂfmwﬁd% Iny thet lattey gmpediments of the
mveﬁt%)rp meggxg I%éi refeli]ﬁ)ly cﬁ ﬁ%érsrbq{e}eésng gg%é;?lﬁir{xpéreéf ?%Ei\t}/‘us virus
partlphsﬁnthleGh.‘asﬂdigiﬂlﬁnb@SﬁapHﬁgdl@lfsmeover a period of tine.

20 [0037] The nmeasurenment of the nunmber of Hepatitis

Vi [ d..of

¢ JORTRISE Bl IR Shys L OROLELMED ArRRE ot
organisas wvenentperiag o tiner foan nied patfonn@d dry seweedlaimednsreSuch a

oints after t infection with. t atiti.s.virus,
meal e Bt SREr R A SR, L OGYEStl R BointaAet e daiepigp With the

Hepﬁt'ﬁfs Sirgahe GABGRA R¥iHbDSniERhplise al | dmptificAiG] o?sth@ signal
pol ymerase chain reaction ((PCR) or the use of 25 th

causpd by ithe Blepajisawiiugi wqhysta ymmseeclanpteectmn P& cm‘tha use of
Q atiLon,.to a n The asur ene
the S ERRGnO sl T T ARR o) ol o R SRR TR an
imm@ﬁo?ﬁblllﬁﬂ ITHR Chedbaic@tdnt @fayi iSlyt i a BRSULE AR Ridi@kt detection. An
cellular effects, such as the nmeasurenent of cell

exanyplg if| gng yldaﬁctc@qtpqﬂoarls rtbpmeasemant ohcdlulgrmitects; sach as the
mea%érﬁgﬁt O?E%gfj ity 'of &J‘l‘ﬁlaﬁ’sﬁggfez?t%[ 'nKHU Q%Il}ﬁ? uJ)f T direct

conjugated to a
measurement is the use of an immunoglobulin, which may be conjugated to a label. In

case of the host organism being a microorganism, an intracellular immunoglobulin may
be used (Visintin M et al., J Immunol Methods 290 (1-2), 2004, 135-153). It should

however be noted that the measurement of the amount of virus particles formed in a
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30 case of the host organi smbeing a m croorgani sm an
intracel |l ul ar i nmmunogl obulin may be used (Visintin M
we00a/059138) | nmunol Met hods 290 (1-2), 2004, 13BE1/5G)004/000368

It should however be noted that the neasurenent of

the anmount of virus particles forned in a 12 WO
micr@@@sniemod:38beETHiSEA0 nHAOBELR thai anmot gdniismelaascleinto the

achj eved. b uring. the appunt of virus rel eased
SUITQUAEHEGHEIIO Fﬁ“éﬁ 1B rent  of such

m croorgani sm [0038] Methods of direct detection,

al B938) Mrtlaots @f diceindetectia, lajsoawainleair ef ckiintrsrcia’dwavaﬂable

A
by stBpEbehicl@e abidxthafdnl A T of Qa%a‘ﬂ[s dﬁhis%@lﬁu E shél 8 nested
techni que such as nested PCR in the case of

PCRt e RIGECR i theicdse dfethaguriuic a@dmb@ngAsSelpssqmy steps may

et 1B S5kt ARPET BPA R BS Gl Sy AT it s vro
77 (95@2&739)97(ﬁ9199r €156 RBERCE WoFEladbh aﬁﬁﬁé YOgWRRY¥r OH et al.,
er OH et Di gestion 61 00, 84- 891 or

ngeaﬂ%él {Ped09%b ﬁﬁw&% of ﬁ@l@éhf!eécfﬁﬂn qt se I&Chliﬂﬁﬁﬁs A¢figl pigy may
be rétﬂm%ﬁi ;E&#PE@E : fof %Q%}c%' IP}Q) 1d%t1{)jrp% aNEBHYP ﬁﬂtgﬂngl?‘f) o%g and

intern pro e and exposure t
expostreviosaldilms at visnalaton) ad qidntit@hiian bja wtadhiag nndgomparison to

arison to standard sanples of oW ) . .
Stan%aﬂg DY forovgy C?stn%@ﬂof)r éhep}l%z%ﬂﬁer&?%qel?%ﬁﬁcmeec acid

bios@fsbf (ZIJORENSO! J&%Qﬁoﬁ@hﬂmﬁkeutzcz;PHﬁcf]Btor@Jdical Analysis 27 (1),
Phar maceuti cal "and Bi onedi cal Anal ysis 27 (1), 5002,

20023434848)). Some or al Iofofthctshestepstmpss baypdse qfaran ofitopmated

o B ot S BB B0L LSRN Mo LSBT e

platfatth®) k@ Aatyd Kahl ﬂwrél@ |a@1d31§d)ldtld)rﬁ plaﬁbhﬂm (P, a@fmms BlaRgbot)
Q AGEN Bi oRobot) Br oduct anal yzer Roche

PCR@@A@W@}MW (aﬁdRP@m CoBae HegMen)iavd rggflstﬂrééu%ete@t@ngsystems
(e.g.% BelsHM7 7P Be %otﬁ‘-}%ﬁ{r ; g‘,ﬁp&é CRHN:S ﬁ@{ avé%l;ig?rg%gﬁﬁor).

icor nmonito conmer ci al
Currsiitg cadnnaenqhll§ | availabde sigrel cmt;ﬂﬁicam asd aygedtionl amdeys?@nclude

AMRRC PR Moptit RSt raichiPs) AT O dgfnSeMoRdy, Test (ot

23
RooE RGP RS IOEYST IR 208 @A ighiashe -

Diagnog88) ot/Pigese Hyérlﬂrﬂap@lde BHBY ONATesit(Dogenepr al t eri ng
the load of a Hepatitis virus present in a host

or gnm? Whete WREfhettdd d\ifle fi@entibe f&uam%%g t8€ load of a Hepatitis
identifying 25 conpounds that are able"to nodul ate

virug tpeeseaipih ex hoshr ergansm e tused AnivHRNEOK then gu@y  odnidentifying

com B BRERE B bl Be shitox Rt PRt FRRQP, f and

HBV,haf eadxfanmgeow eﬁibb&lnﬁ.‘@llﬂt 60 lthigemsthioe mesrhSrisds 08dHifioratlg h the
a cont roI measur enent pay conprise any condition that
compaiisop ST optagied resaltpHiith th%‘&é’lﬁ PBHEHIOTe COBfrpl mppsareaponts. y
it may conprise conditions of the nethod
[0040] Such a control measurement may comprise any condition that varies

from the main measurement itself. Preferably it may comprise conditions of the method
under which for example no viral amplification occurs or under which a complex
formation between any or a certain hnRNP K protein and any or a certain Hepatitis
virus cannot occur or cannot be modulated. In particular it may comprise the use of a
compound that does not modulate the complex formation of a hnRNP K protein or a
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30 under which for exanple no viral anplification

occurs or under which a conplex formation between any
worooa/osHEss ai n hnRNP K protein and any or a cerP@i/fRG2004/000368

Hepatitis virus cannot occur or cannot be nodul at ed.

In particular it may conprise the use of a conpound
fundtibatl Slggsem chernufdwaithttiee tltencaniplregulitorymegionnoofheaepatitis B
. hnRNP K protein or a 13 WD 2005/059138
VIUpHEEsE 004/ 000368 functional fragment thereof with

t he enhancer Il regulatory region on the Hepatitis B

vi 10@41g dnopaticilaly refenrepaembadibmnisy a pccsft@it rmelasurement will

enbodi rrent a cont a rerrent Wil |

compEise (e USC 957 VAN gF oS ToR comtip gy ol pasifie 1752

of thévirk &Qﬁéﬁc\eoﬁ“hﬂﬂéﬁbocﬁnﬁﬁt {1 8adeldr 415 tIREIUPAGAe ﬂﬁul§g that a
enbodi nent is based on the surprising findingthat

corrcl@hme Iewtsmt\@s@nshlgh kvelsedrsehing BB N A infn defeciad HBV and the

fiect ed_host sence
presplis obpf s P EEE b RSt ar 6 1B i ey et of tow
leve(sabf isefusn HBVOPNA @i&ioﬁmﬁzﬁntg’e hevd HBMiENe (@ )edademadt hiy this
have a ?uanl ne (G nucleotide at this gosml on.

positippy Pigpilagly, HBRV fagemepistcontagingiapiadgning abpRsiiiofe 1432 showed a
signfizhlty el Vp B AR, P LRSI KC SR thll A with 2 DMine,
wh@lfans;umh fragvﬁemtsecohtaimﬁgltﬁynﬁnﬁgmymdmneamnompmmnhhtym caild be
or .cytosine._no conp]ex faqrmatio u e detected.
detegied I RIT IS RS e s oS S’ £ B0
figures 5 and 18. [00421 I n other enbodi nents of the
i N\j@0d2ldn oter hasbodimgani ofn ths ventiar abe ghost songafismh is a

a m croor m pr ef er,abl rises.a single cell. An
micoTEt s, SR BT i B S ol PR e SR e Ced eample
of alsBRMIDnNaRdorddaRat dprssdd 4 fé%oﬁﬂﬁlaﬁt H@;?ﬁ’t‘f@ 188 hnd' A R ntbinant

or a functional fragment thereof. A preferred
hnR&h &di msrat fusictigued hirzgment cthewsofani preféreedaembedimeat of such a
ned wit
mlc%ogﬁ%arnllsgll 1S ﬁOSt C?lf;ﬁlit g%s envt\%aélgfoﬁgg& \gﬁg S}é)%% \é@C]f_(?é.ﬁ,C%l’HgIlSlng
nuclaldWEkRNHniﬂeVlﬂEf& afidodifl RGB! all b SHERNP K aadaitdusit baalslished
Such transformati on nmet hods may conprise one or nore

stand@nd] meghagsdiSEFl diaosiorpaliomiteiibads B1x heogaprisgaone or more cell

oS5 Rt LLAPSE Rl RSO Sy (0N
(Plapk €T @rat.eBiod Ghenti 3RANES), 03 LULIY-A A cr oorgani smis a cell
derived from |liver tissue, for exanple, but not

: : nr[gﬁﬁéxA ref@rr&reﬁﬁﬁ&ﬁﬁeﬁﬂ%faﬁrucﬂﬁ Iﬁicfb%g%tnﬁm fsd é’dlﬁdééﬁJeh from

for such S are not limt
liveHE'}SIGE fdﬂeyxﬁﬁpld—l@(ﬂ\mot%nm&%@amﬁkud}mpeﬂa hGrudt8astoma cell

r HuH- 7. h the res 1. syi tabl cel |
tine; Hampfds R e, Sl et b poraepiten P, HEp G, Biefifs HgoMm,
PLC/RRELS, I9kSHY éb nusﬁslszaﬂdﬂ 6 P HIH-GUNGEEL tHeNBsgeei™Na suitable cell
Heatltls VI I us, have been found to be less cell

line|i ﬁi@uhh‘éﬁ rqjed thas nudieie ecidveoleelesofAqpatitsyireses. anddn particular
the %vg}'ﬁ?r?%epm% 8 v‘i'&h',aﬂaW bE&P Bt d(tg%lé le%s u zﬁne ant] syégles Selective

than a person skilled in the art would usually expect (Zhu Q et al., J Virol. 77 (17),
2003, 9204-9210; acknowledged and confirmed in Bartenschlager R, Hepatology 39
(3), 2004, 835-838). It has been observed that these viruses are able to adapt to a

particular host cell environment, an effect that was speculated to be facilitated by the
existence of swarms of sequence variants due to the high error rate of the viral replicase
(Zhu et al., supra).
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2003, 9204-9210; acknow edged and confirmed in
Bartenschl ager R, Hepatol ogy 39 30 (3), 2004,

w@3®s®3838 |t has been observed that these virPSESG20&000368
able to adapt to a particular host cell environnent,
an effect that was speculated to be facilitated by the
ex[(lﬂ@léhAefuttherse/mbmmeﬁt afeqmethod fontheddd¢mifidatéornt of 4 bempound

that e 5 o 8 b ol o5t et B BORNB A b@n P ajeuleory
reglcfnucfnt DEEpAIR Q}‘i’t‘uﬁ‘%@ﬁmﬁé C(gg]?@s%g‘ egpdspls thb %oﬁlg&%tsf dfctﬁfs I Bfplex

a conpound t to alter the conple
to eaﬁ:b othet irovitrpeThweermporenRNR. i InRNR Krpratedh or & @gqillmab frpgment

on.a atitis vi.rus enone ri ses exposi ng.
thercof gn oy Bl € B el Mt Rt R P8 Haftional
fragrﬁéﬁtrtﬁerea_h Qnééioﬁ@(ﬁmhﬁany siftabR fORBNExKmple9tagd theOlisedf one or
functional fragnent 5 thereof and for exanple the

moreggel] bisates OF @X@@% Sartaining a AnRAFa Knpapieiny o1 @riugctional fragment
heresog I%fl&/'o? 'i—ﬂ%V ofrr a@i%ﬂgﬁlzh q?aig?n%ﬁl ﬂ@%osfg %tl#é% %‘igﬂnglregwn% ‘rthee use of
enriched,| purifiait @SisolateeX hi RSP K @osttiak rir fgnétidnaRNReite s clieeedt and
'é% a fun%{lonal fragﬁﬁ t hereof and/or HBV. or a
enrighgdhc prighed of r igghaisd r Bctions] huperasiishaeotape Rugleic acid
molééﬁﬁs Abrivithbe et mpi'@dl{alf;)l%% o8 u?l'bﬁ dTl?:ntg?E “Kyriched” means

proteins or functional fra rrentst ereo
that hmRNBHéprot@us pf fungtional ifsginabisdhéiBM, cdnghitmte :Dsughlflcantly higher

t hereof or  nucl ei aci nol ecul es, deri yed
fractQreifidbe [l PR R TS et e ccobgiofat S tee e o g Letts or
solufi@ o &elicHBARGs fakad. hﬂ%ﬂﬁclﬁnl@ﬁphﬁi nﬁromstfah&ctmﬁpﬁée the

fragments thereof constitute a Slg |cantly hi gher

isolatipp & j onuddgar tirpstipn tiegm @r@lle@Xrﬁrasfr majy rbet plaiged by sggndard

techr? alléét gv\,gﬂ %Eer{tﬁ%\;\%ﬁ ? akenﬁl‘i}}ﬂs] 0% olﬁl %?éah? of gnncﬁﬁxeﬂ{ érg "itration

enri C

or diahgisamactc oaprios énstdiee b digoledtdtahe @ém(&/amlmﬂnﬁﬂécules below a
fraction froma cell extract. This may be obtai ned by
certadp gpelgFtar Metghbi 6T s PEGIHAUD usier Plfg@gl&t ?%antwarﬁwagmum

sulp%’art?le Ioé 1f{5§£(|51§ ﬁ-ﬁ%’aﬁp fﬂés‘r?il?ﬁ;&? 1@6 fal él%?l‘rﬁéﬂggﬁghfertecthmque for
exampdergvlaﬂlltraﬁonmbleexnlmngdaehromamgraphy; :efﬁmtyrpheﬁcﬂtlan hydrophobic
iteri oo oBrBRE s P AEDPY AT SReRAgH Flspropiet iy ghnother

exan®S&Béd aS?ur?ﬁé‘aﬁbﬁ’ P4 ereé‘@(ﬁihﬁrett@qg@}inﬁi—iﬁ; sﬁc‘ﬁras eaxaive| Bpillary
gel filtration, ion exchange chromatography, affinity

electhHhOfQS@aAmowlatwun@qo perBprEse thyewnbistlioolsmiranehedihy

or hydrophobi c charge i nduction chronmat ography.

ANQi0as] ThiSXeaiFddeméfrofahiakEdtichatb@prisifig @k exposure of a hnRNP
el ectrophoretic techni que, such as preparative

K pretept pndhg ;ﬂep@ltesc\flwmi@rfelgﬁ:@nahﬁagrg@ltéhfrré@f ey, wmsed get rely
on atn n%ngﬁﬁng%f?ﬁ ofgaQFlhse s gérle%tef%h ?efelrgcp % oa-ﬂlﬁe%t the method

Ion rising e exposur e
compfises ahmBiNRrenzmt I6f plicobidioleentir diddimaitbdlf. Sueh measwemants may

functional fragnent thereof, may, but need nqot rely )
for JstaRrearEiin(OTof SIRERRIPPIs BAOLORICHUsLr AMSIPmAlTc., tuctometric

radiflbSEA 5%111%&@ B HEBAbd¥ MG C R B or 68 EANIIASSHeBis, An example for
measur ement of the bionol ecular binding itself. Such

a spesmscopeerdeicstionamethod is fluorescence correlation spectroscopy (Thompson
NL et al, Curr Opin Struct Biol. 12 (5), 2002, 634-641). A photochemical method is for
instance photochemical cross-linking (Steen H, Jensen ON, Mass Spectrom Rev. 21 (3),
2002, 163-182). The use of photoactive, fluorescent, radioactive or enzymatic labels

respectively (for an overview see: Rippe RA et al., Methods Mol Biol. 160, 2001, 459-
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for instance rely on spectroscopic, photochem cal,
photonetric, fluoronetric, radiological, enzymatic or
wo b@sosdyham ¢ neans, or on cellular effects. POT/SG2004/000368
exanple for 30 a spectroscopic detection nethod is
fluorescence correlation spectroscopy (Thonpson NL et
479)ah1;e @ample@]:fbnpﬁjtnmetnoBiﬂmbroxﬂeché TpdioRQfK2] ah®@4ntia)ic dBtection
t ochem c thod is for, instance photochem ca
metﬁ? s\ F’fﬁ?ilfﬁ@ ?%@etgﬁﬂwdm%e Aetesionyee 0§p’éc‘§‘i’tg] b itration
calogl%leﬁ;})(lTC 2f3P2n 017@1%1610@ $de: VE SH&EC%FWQI &aﬁt W¥Bhods Mol Biol.
l'uorescent, radioactive or enzymatic [abel$
261r A¥Peds-Hé¢p IAH ¢xfaoplaof owethpdewingaellulR; pifectiRA the mahsurement of

Met.hod B 160,. 2001,. 459- 005/ 059138
cell SRR a0 B Gt iAo B GPPISRDP iRy of these
metﬁé&%?‘ﬁﬂu’d@ addlasmqls@@raﬁin taaqm@ra:é Y08 ACel SQEPRSELHN or HPLC.

nmet ho An exanp for a thernodynam c detection
In degaih caramples sfot Hbfr mta¢ of ja takre} epmprsg @r¢qiﬁmqlly1d(aST1CprCfb@r or an

imof B BEBLY 913285, P54, SRR, S g AR v

deteamblgsigel.| At exangflt e€ b sndtkod itng1® aslivaetientabel and L@baration by
viability including its enzymatic detection or
elecrigphqrpsis ISra@leC&raPh%vﬁtlc @@hﬁﬂbﬁ HIR6%Y- et hods may
i ncl ude additional separation techni ques such as
el 40046} Bwedoh sheofindiR Ghat thepebstrae|of s@xakpinesndioty at Ppesition
se f | abel conprise a conmpqund as a probe or_an
1753 i g‘i%ﬁusreﬂHethﬁ Qrrekiqd ih srsenlEyHg, O Yrau d4BY | BNA, the
preset fi‘llvé’lftﬁﬂ 4% ﬁé’férﬁﬁ) h eRod Rr ?n él%%hﬁ% ttl?ebir § 191{‘ éud%bmplex
exanpl e of a net using a | oactive
for diegrnstic boevaiatios Pugioset cvfd;ktpatles meqtlsman
el ectrophoretic nobility shift assay. [0046] Based on
t hegoha7 dmagmb&ﬁiont ReARiRE slcEralld By R %&uc%ng%g%&eé &ld non
position of the HBV sequence i's correl to
limltlagsmmﬂ)lewel s of serum HBV DNA, the present invention
also refers to a nmethod for nodul ating the formation
of said conplex for diagnostic or evaluation purposes
BRIEF BESTRIFHON OICTHEDRASWING47] The invention is
further illustrated by the follow ng figures and non
limtin exa | es. BRI EF DESCRI PTI ON OF THE DRAW NGS
20 [pmgilgmi' pehematicplbiviltusisaies hei lorationy oft the enlracer IT region
egion on-the He
on t\i}(? I uéﬁtjﬁf}s v1ru£] {ursg g%%%? etix% (éorr pﬁor%%{ é[t 15 TRl a(f,ee galls(g) igure
6) hé§b@nasﬂ15®nft¢ gwxﬁolx@}d ﬂﬂaﬁaltreplicaﬁh@vm to be involved in
viral replication. [0049] Flgure 2 illustrates the

cl O[Bb %?lae fué@étﬁgﬂgt l['her %ﬁ)gi.?%g 'focrl] fﬂﬁ\{)en tgnf ylgz&lon HBV

An avarla one (upp

conftaeRIAs htalable AOCQ cl@ie ﬁmBRsﬂr (upperd comtains dmﬂogke gitd & both
ngglfy two fragnents: 1-1900 and 1600- 3215.
ends; HEBEIeWEre fesianed noudPREy: e ifementsl 1eE0R) arsdi {€00-3215. A

0] (0] |
sub ﬁé%h@a%ﬁgqirég%d {HeO Tk d AMOHSORY §1ﬁ:| gl %ﬁ’?al nfi’%ﬂ{l%ntmuous viral

rames Icative clone t
Opepr]&mdn@ Friain®6.0Fle0@P)icative clone thus contained the promoter (1600-1900)

at its 5’ end and the termination region (1600-1900) at its 3’ end. The construct was
cloned into the Nrul site of pcDNA3.1. Viral transcription is under its own promoter, as

Nrul is located outside the pCMV promoter.

[0050] Figure 3 depicts schematically the coexpression of hnRNP K and HBV
in a microorganism: a 1.4 kb RT-PCR fragment coding for the full-length hnRNP K

gene of either variant 2 or variant 3 was cloned into the mammalian expression vector
16
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at its 5 end and the term nation region (1600-1900)

at its 3' end. The construct was cloned into the Nrul
wa2a0s/08413pcDNA3. 1. Viral transcription i s undePCi/B6200Wwn00368

pronmoter, as 30 Nrul is |ocated outside the pCW

pronoter. [0050] Figure 3 depicts schematically the
pcDbided ir(@sairogen)f ClonBNSY KnRN#KHBYianisr?2 andrB dyad deganbiained drom

1.4 kb RT-PCR fr coding.for the full-length
totaly K Rr i BOBT LEPETL £ i B SPTEE G s Cenebank
acceS4iON SelmbREO NN € 3TBEAT B IdAR M (B 865 QA HBRECD and 6 Wabectively,
2005/ 059138 PCT/ SG2004/ 000368 pcDNA 3.1 (1nvitrogeny.
except thae theaforted RiipICnves Gomtaineda thydhie inatdad ebm cyibsiaé nemicleotide

1. t.Qt al tracted f HepG 2 cells. .Thei
posii8 Bt o T E KRG oR oS Geb8ssfion MG Hrer2 celt
togeti¥r Q3th26£:11-RASHNMHIRAEZS Sloh® bf HBV BNdderfind the 2 ffect of hnRNPK

respectively, except that the cloned sequences
on theoispHeatve ehiiciprayi A éhg HBMVeeppsrcta cyt osi ne at
nucl eotide 5 position 501. The hnRNP K expression
CONed1Y Figues Shosdy 4 standhee) efedt B AnRINPAR o&ahd Smplification of
together with a full-length replicative clone of HBV
HBY dn detcspmpinant pucrapiagismoffigismRipenss? eolls weisl frangfecipgd with
e . _ . Fi
foll gt PR ol T ot PR NEL IS r? Sl Rsted
at 48f p.tHBMldweda by eganohiic) dDN Amegtraxiog amids HEV | DNre vahl load was
Hep&2 cells were transfected with 10 full-length
measedettodldr ept] dadifaies Heve ARRNPHZaAE HhesoNdatranstaciad) PNA
resp\é@t!v%l arvested at 48 p.t. followed by genom c DNA
extraction and HBV DNA viral |oad was neasured. "+"
and "++" indicates 3 g and 6 dug of plasmd i
t r 490524 dtigwrepRaillusigaipe thaty disiinct] srgozption dgivgeey high and low
N . - di i t i . hi
R T R S
the clvemspaslizg DINA kepenas froas htdlestide 71520 tdaT6P ofthe HBY DNA titer

or respondi nag. S ences .from nucl eotide 1720 t
tevels) g DR Erey BOSBHEE (AGIAT OF (oPeBR B, enaiedagnd BNA was
isol%l:l\l(hA aohd @r£dnd Ambpatisd with (34 Rahdest FCN@P@R%%&L%&G\%@%riﬁed

was isolated fromsera and anplified with two
and seqnedecdodirgRdR to PaHinpy theudemtityuef ehepupducise Resalisof the sequences

wersel%n%ﬁ%%g Cdi rect ly to confirmthe identity of the
%? YCP8Y “RESH fis of the sequences 20 were aligned

and conpared. [0053] Figure 6 renders the sequence of
t hd0@s} drigare ¢ rendsg B SHUIRY. of Tthe enkanser Hongion afHdBY. The
' ' L.dent i f.i. bei t to
R R R B R
HBV®@INKAdD idfeetetdidonond iz srekednThe hiiningih aapenceatol iedhdnger activity

s B35 P e b B R o ol
e EBPEBLA 8 NPT B0 SRSt M
al., TiVipLL6% (8), WIBI39788969) Yuh 39, ThgdIR, J Virol. 64 (9), 1990, 4281—
4287). Variants of this enhancer have previously been linked with lower replication
rates of HBV in vivo (Uchida T et al., Microbiol Immunol 38, 1994, 281-285). Some of
the early publications do not refer to the sequence of the said NCBI accession No and

thus deviate slightly in nucleotide counting.

[0054] Figure 7 schematically illustrates the generation of three HBV constructs

bearing guanosine, thymidine and cytidine instead of adenine at position 1752. Site-
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4287). Variants of this enhancer have previously been
linked with ower replication rates of HBV in vivo
wQ tiokiosa3s et al., Mcrobiol |Inmmunol 38, 1994, PCT/SG2004/000368
281-285). Sone of the early publications do not refer
to the sequence of the said NCBI accession No and 30
directtédi snudegeinesie vedsi girtikd onh onumickotidel €l 762 uint the gnhf@BH54] region

(1752 LS RaT et wubamiil Eimtstie Hepmtrtn s of
the sqm ARt bR RehRfceALS NidHeraL mgfa&e; VQ@prl752. Site- 17
05/ 059138 PCT/ SGG2004/ 00036 di rected nut agenesi s

u e 1752 i n.t.he enhanc
390%% Fisgore Slepiths BeiesE ol aiision s DSnGe Lo Epptpnirol
meaglfré’iﬂ@iﬁﬁ‘ttﬁaﬁ"’%ﬁﬁrehﬁmveﬁ{arﬁﬁﬁt [neqf@ ents! BRredf Vifhtaining a base
promoter in an enhancerless |uciferase reporter

diffeyerd tfoym aonB6jat Rugaetidespasgipinct B2t apiessien devefs are reflected by
in.cells used for.contr

rcit EESE TRRRED "Ll SRkt o] Pl P e rctorie

posititiey 836 16 ABDRiofINUBRadt8sston NoNEr@Bo77y, aniananiie 48t (SV40)
nucl eoti de position 1752. Expression |levels are

promyqier, agd the Igiriferase igera @eeexaple, 2 bologh. Bhg cosrespondingsyalyes are
shov&?%grg ?ﬁeo{hilgoépfﬁl#nﬁ' fglgtggcgrg ar!:él I\é)QIR@ ggg §%I% e)&)gec‘éssfn' oxg%tors

comptisiug edﬁ)ar(ca\/I[O\)uth @u@mt ethymmecbrtdyeosh.necatf};msﬂﬁ)ﬁ 1§6n€“G”, “17,
. The c rres ondln lues are 1
and SRR MY B TR R0y e cP oS IRgA a0 B Bubmedy to

wealdy e‘ﬁﬁ!lﬂc% tB RSP hidh HEW R inke @ WPt 8 kﬂgeﬁlﬁ‘tﬂ@"ﬁq{)w&l levels of
W th guanlne thym ne or CytOS|ne at pOS|t|0n

1uc1f(:raSB expression andothgired tCanstharcescatidiomgdly SR8t Tbo rﬁlrﬁl golumn
ne.at position 1752 only .mnimally to weakly ..
repre AR RGeS0 48, BB B e Rl whe o e cpntaining
both I' @l SVi400pioindtevvand | @hehcr Gkqudndsd fdsa8RdEXENuBSH N pbimal
conpared to an enhancer containing 1752A. The first

lucifggsise erpressipe ffiess €atuang, (di). &l@s@caled coliump G ”)adepicts luciferase
aC'[IVIkl)g': (ﬁlf tpg lént%@%bh Fg/a?wg %Bﬁﬁ&l X‘(‘gear aoﬁ'mé%%ttf?é Vé:c%}t 1?sjeﬁf| d&gtalmng

onot er ah hancer sequenc
of onigeate SN@qurbmn@rﬂmmﬁpdse rgahe bllltumﬂﬁcmt ahfeelﬂmmeesmmum had been

donq( fﬁer 5 of!éllf C‘aJHle )ﬂﬁpéﬁ Fﬁéﬁ%f?%zf’??ﬂe"ﬁéé%ﬁﬁ \Pé’%g’a%fl}eoﬁlgurf:)

SKI—I’%) gr saee\cni M9 Rfivid erode §lifhn hbpRbéenaRR t@ldM s, Mere used.
'y the SVAD pronoter-|uciferase gene but wtholUt the

HC(EWfanddéIpC/@Mvﬁamntama@ coenoiXde dﬁcgateﬁ&LBchemm ewhile HepG2

Il I'ines P PRF/.5 evi.at ed
and SFerion-h g bEGERRAinR S pesiat Stk BRI G AR Y Ripelin and
HB W egaioafe lihtdrtios 21118 OWaS , trﬁﬁ%ﬁcﬁltlys @@nsfedtedCMyAN Gkhe respective
PLC/ PRF/ 5 cont ai ned copies of the integrated HBV

enhag@moﬁeclowm 0155%40@2Carﬂa5g12 -apdpl 726 la dsck irapgfeelioned ug of

DNA g, BB Bar et i Lol otEri raRiTiReY rctbfase DNA,
harvéét@&‘ ﬁf @@h Xt Vﬂntdhfoilb@reél 89 PRGHckALE adBviBNRRIER mbdsufddORERlative
(1 527G 1752T and 1752C). In each transfection,

hghtsulplth(RﬁU) cmzxnmgi withrasluginameten fetiesy ofihe fuciferpse hssay were

norn¥ %kl ?0 th/e 1879 TPhR 1néernall posmve Ceontiol (arbitrarily set at 100%).

[0056] Figure 9 depicts the amino acid sequences and the corresponding
encoding cDNA sequences of the known variants of hnRNP K (Genebank Accession
numbers for variants 1, 2 and 3 are NM_002140, NM_031262, and NM_031263

respectively). Variant 3 and variant 1 differ in their 5’untranslated regions (UTRs) and
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harvested at 48 h p.t., and followed by |uciferase
activity analysis neasured as relative |ight units
wQ Rwslpsdet ermi ned with a | um noneter. Results BET/BGE04/000368
| uci ferase assay were nornalized to the |level of the
internal positive control (arbitrarily set at 100%.
not iBOthEDER6PdikE gemiens) heeqr oilyg dnhexampleoisagiveh. S@giaen2 esntains a
cor respondi n encqdi ng cDNA se ence f e
deleﬁk?fb&ﬁ%@aqaﬁ%%i“s fenFl Mibe KOLBENEBRR K AL ?0 ﬂl?n‘bt flstwo
knovffﬂ’ (faﬂzﬁfté §8dudtink inZ ﬂ‘%e %hﬁf @o‘ﬂMcﬁ@gt%}AQs eﬂ%rﬁ)égézt@gmn@@ differs
1263 respectively). Varia and vari ant
fromdtlfef @uhell twa Iveiiants' Smtfmanslcamdratleglsmdses( MWI@sl)eeamﬂlbh&I&d on

/0591 CT/ S 004/ 000368 not in their
funcgﬁ%%%fiieée?cgaggtﬁv en ‘@ﬁ’lay one exanple is given.
Variant 2 contains a del etion of 60 bases at the end
of [Q05¢] FiglinaglOr Blysiwaies thecuatpally saisting Vlah@tlcms Harformef single

kno ariants L t.i n n
nucl G p i Bb R, (ERED cinrfle R K88 Al HoRP &5 ) deneth
cDN@} Fefm t WD nyahdlatélente&@ wag dshed Odfdak&fued:ds (TR RBleNEve all
been published on 5 functional differences between

identified ehpngonMNMsamples Srom Fibjented, 10 7ianduish tod8«lid pplecontain any

chanEUCFHe %Hn%a é{é ﬁ{)/ rtrlgs?% sh@& %e%ﬂlétggen(?ff l{qﬂﬂgz( Eﬂn\gﬁﬁn’c 3, compare

flgur'EhE alnd RNPthigrefore Inok hstgdi hA noBUSNE amt28 was [mhtlfled that involves
| unteers was cloned and sequenced. The table lists
a C%T [l changratstibiects § a0H 9wt IpeR-yRRPY BT Podsleling wes dbsegrved in

2 iffereh, S QAOITE £ And I 5P Uil B2 bup dERRIORRp Py jus

upstieam afnthe XHE domaire(ntfi03unent)22and ATE@ATTATECECBATG! SEQ ID
| isted. A novel SNP at nt252 was identified that
NO:ilvolves a G T change (subjects 9 and 10), but is
non- synonynmous. A deletion was observed in 2
di 10058¢ Kigweenplle ssufrsndnjizest shel 1S(B.I’If':h‘ 1#&jentifiedvhsioplea nbbleotide

polyBRaieT R0 i WIBH S 1N Ror B phiaed sty grown

in AeurbO101) sNPYORBI thE! BHR&PLIKS lggﬁmrwgﬁs dxfi8cte® {8 Ensembl
identified single nucleotide “polynorphisms (SNPs) in

(wwistrnshmBREK agd n@elenan datdllises. odanlyotwh & t‘é{'ﬁt‘i‘—etﬁppé frosn the
dbSl%P and ax%u ee V'z}lp ate(f1 Igurﬁlehn%’élpa Ku o ﬁPS in the
rac eél et &npr o r5

rom

untrﬁﬁla@élﬁﬁagﬁm O1TR) dn‘dﬁntSbiﬁS rd},ﬂ(bxfs arre &gbtt@di nf flﬁfpubhe dﬂ@bases, but
dbSNP and bot h have not been validated. Furthernore a
nongpaysdiecn alisited Gesulthgot shawphns| at ed regi on (UTR) and

intronic regions are reported in the public databases,
bul[0059®lﬁglheve2 béspricty add datmple( b uldose repemizosn)of the two
0059 Flgure 12 depi ¢ts, an exanpl e of a _dose

Coma R com qafefOE%tlortB@stﬁbm@nw £ RN Bpng HBV. With a
consftzﬁﬁ RRiduRP o PABVE B A/ ﬁ%édafbtr Straﬁféfe&mﬂ’\{‘ﬁe }ﬁmdm'éﬁ}{ter Wdrdhsés in a

constant anount o used for transtection
doset &@eﬂ&nt\ma@er tupt tor a |cmtauaa;gmg with anRNP K concentration, with no

significant functional difference between variants 2 and 3. As a control, the empty
expression vector pcDNA 3.1 does not have any effect on the HBV viral titer. HBV
variants, which contain a base different from adenine at nucleotide position 1752, have
68 to 80% reduced HBV DNA when compared to the 1752A variant (left), indicating a
lowered level of HBV replication. Nevertheless increasing dosage of hnRNP K is able
to augment the replication efficiency of the three other variants. HepG2 cells were co-

transfected with full-length replicative HBV clones, 1752A, 1752AG, 1752AT and
19 '
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dose dependent manner up to a certain point with hnRNP
K concentration, with no significant functional
walkdosesEBEe between variants 2 and 3. As a conPCDRG200N@00368
enpty expression vector pcDNA 3.1 does not have any
effect on the HBV viral titer. HBV variants, which
175260ntiah in@edsageddbid SOR50 ﬁﬂcbmminm)e)famRNR:Kemhhﬂez (v2) or
posi tion 1752, have 30 68 to 80%  reduced HBVY DNA
Varlaefo%ﬁé(éées dndicaed 1Gells v hagrestqd al 45 post fensteetiony f%llowed by
ver
genollngég;ﬁelggl éﬁiglxé éosrgé%ci IE é\f ﬁéh'\éq%taﬂ %hdbyugs ﬁlte%ﬁgéucgﬁ real- tlrr]ne PCR.
Transfeqlosavére pedbfmai inninplicites; kant i eeviatibvesrary strdvant S. :
Hep& cells were co- transfected with full-length

WaOUBRE IR I8 PR3 l Bbnisa e R e o mme K

hnRN & asadeing plosayeylabd, i2@0o é(méjghﬁﬁDang/ arl, )J. MolhBRNPZ% (1),

1994, 3504 e g o MRNER 16 shepRTRotn BREbtleqes San be

stimAfBPBL tl@%(ﬁﬁﬁ&?ﬁhbﬁ’ fof ?%%siﬂ%\ée%svgds%wlsﬁaﬂ eW@l, Proc Natl

neasured by real - ) ransfecti ons were
Acadp¥i flgrrdd 9816 @D&a?%l 9O Thred tyresinar¢sidiss awe of particular

h .5 00] Fi aur 13.A d al |
poteiyf §eydher 43 B leomipi Bt kAR KLY (ke 72 HED g rast)
as tHehosiehicutedt d thed RVihdmholdgg] dddfndis. hese \le%llb@é have been
Biol. 236 (1) 1994, 33-48). The binding of hnRNP K
identifipdesrheimgmvalved pake daterctipe oF BRIRNB &K profeins it auclpig acids.
t he phosphoryl ati on of tyrosine residues (Ostrowski J
et[0a61] Fifnre 138 lillustard siedirkbtéd MutfBnésisHon ty268de residues (Y
9044-9049) . Three tyrosi ne resi dues are of particul ar
to Fy.oTyeasann iredidyes| @y Xt ol 1andt K&l Goslpmatnst @Pnﬁ%m&rﬁ%tﬁﬁwd by
phenyﬁén%ﬁ@we@m 7c%nno¥%é@h§%ﬁm¥4§l§)i §w§ HeYcaf fe rl]&%ﬂgﬁsdof the
n the K’honol ogy mains ese regl ons have
Correbplmﬂllng cemnino fdcéd$, ahidteiarey bemgoéxohainged heo iM)t imr tet fespective
l\EriRNP K proteins with nucleic acids. [0061] Figure
mutaTES PNidtrates site-directed nutagenesis on tyrosine
residues (Y to F). Tyrosine residues in KH 1 and KH 3
dol9fi62d Faguarebdd rr@ppinbﬂoat maduéedonyy effd® hhie oy diaalabluieved by a

comiph ek tsalier et BE PR Tatmier trRE Koploln Toiged of

alterib Qh@ederggeeeéfflbﬁclf\!;gﬁ& (a‘ﬁohq)yF)nehﬂs bhe doappesd, |p‘lﬁ)sphory1at1on of
nmut ant s [y igure 14 depicts a

SPECHAS AYiT Qpilsr sﬁsréiwews pwaente hy Feutaidrg Bwedoiphenylaleping dsasdigure
hat_.al e qof P

13 ép)r d élgnvg(.%l néso?ge E) élge él?f?%? %%5%6%8151{&9 ﬂlal?w tl%ly inhibits

phosplﬂﬂﬁhimihyzitahe @nrrbspon&iag$1te§ ice. aedipas nt]2, Y449 and Y458 in KH
p haorylation of specific tyrosine residues wa

domﬁ??eifﬁﬂt letnd %H@E%?pﬁ@gceﬁﬁ SHere 60 H1aBHGted With #&B‘(’sre@watwe clone

1752 94 ethe]rg tive quctaﬁf@ ul_d 1ﬁ ichies RE rifjdngfecﬁd'he of'?t-ﬁT@freﬁ‘hcatlve
conpound at selectively I |b|ts phosphoryl ation” at

clong ﬂféSMrwmls plom elinpiy @ptfessxonlveetor rreDINAIBs], ¥#1@ingYds4 9 camfgol. The

HBY, §EE} ol dheretron oKy 7o kb othiged wih VLG 2 of

hnRNPK and by about twofold when cotransfected with variant 3. Several mutants of

variant 2 of hnRNPK containing a phenylalanine instead of a tyrosine at certain

positions (see figures 17 A and B) showed a reduced HBV viral titer. These data show

that residues Y449 and Y458 in KH 3 domain may be important in the regulation of

hnRNP K, a region previously identified as being responsible for binding to single-

stranded DNA (Braddock DT et al., EMBO J 21 (13), 2002, 3476-3485; Backe PH et
20
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25 1752A and the respective nutants. "-" indicates
co-transfection of HBV replicative clone 1752A with
WO b@35089188 expressi on vector pcDNA 3.1, servi NBCESG2004/000368
control. The HBV viral titer increases by about
2.5fold when cotransfected with variant 2 of hnRNPK
al., Aangl Qyyst@laputD Biof Chdtallben 6@ (QPIr angbestz=d-17) HThfﬂmiodthtlon of

3..S tants of vari 2..0of hnRNP cont
HBV, Vﬁﬁﬁ%ﬂia%ﬁﬂ?%nmﬁ%@% thiretgre %‘B%art‘?ﬁeqléf {f% ation
betw@@r? inhRAPSK(SREHBVIW S8eclell BY @i@aﬁﬁspﬁ&?fﬁgn%frm}e% These

viral titer. These data sho hat resi dues Y44
data may ayero@fleet deHia® diffemneesimyoimplexnfounatamt betwednheriants 2 and 3

ti f. hnRNP K, a region previously identified
thni{lg]gg?{ﬂﬁ?gi%onsi ble for binding to single- stranded
DNA (Braddock DT et al., EMBO J 21 (13). 2002,
34 {863} BigurBalik deffiEisetn emnM@ 1260151 ©estifd@tion of an anti-EGFR

PCT/ /000 ta Cr
immi QAR R s e <o bR BB s e ERV- A
paneDPf of HRU Al adtPBGFRY inlilﬁﬁ u'anb or(slgtgkner QSIIQBE Research
indicates that the conplex formation t ween hnRNP K

Diagp@sgfigsiyas §01é4*¢<bé1%<b@51|§9 omﬁwowﬁgr@nbhwraleﬂdme&meW«Hum

v ERER e AOABR ) G805 0 0 S e v
of pltfsmad DNABWas [t(RR6R el \@iHpeL ibofedeRhiat 2000, ExAPReE of @hti MGFR
identification of an anti-EGFR inmunogl obulin that

immygeripbulns Wfﬁ% adéefphle& hfmhﬁﬂmsfwt@@t apetbe folimNPE KoBgratrations:
Abl }(_e%.naSAec %6]%2? 15" GOt A%mzl arch MY ogstobuge{]% RDI-

pec ear ¢ |cs) SO6T

EGFRBHS o3t 5e!sd% Ab B \Reddhf hm ‘[bé/@ t HIDI-EGPREabHOP SR d
jHuh t ha;m%ad Cbeelngéorsz;nsf eact ed with t hebla mean

Ab 41(7$gﬂmr €pl # A201y e pg msd:crrdmg to snmuﬂfacgmmzs ﬁ:)commdngatmxfs Fresh

s..transfect ectamn
i3 o eroroel Rl Berracde it by BT RRECUR © Sfagd Hpcking
effec@s itdnes&aé haRedt&rid 49m titﬁﬁsffegdldrp\gbﬁtgn&%mwsaéxh@&% and
aSpec, Cat # 29615): 11 t 2 (Research

measgrgb Epj’sIﬂB sv1rz(1;glpad# (B of @@qugpglobghgs K@@Z) Vm;; @)le to reduce

HBV( R%%ﬁg&%% 19? b n%gltl l‘fregtby#m’&é% A an Exr%e " C dmr%catt that this
immiBeElbainuis b toﬁﬁﬁibi’ﬂ'@igl@&hhﬂi@cn&i 85the BGF Getep®s tigf leads to
| obul ins were added at 24 h post-tranfection to
thepéﬁﬁ%l%%a%‘l’fb'éﬂgmﬁ K piofedets. Cells were harvested at 48
h post-transfection, genom c DNA was extracted and

me §306de Higuore llﬂBIv!pic'tsf tht s¢loaibn dDseatifintelfering RNA (81RNA) for the
i mmno | obul i ns éﬂ"lﬂze was able to reduce HBV v
modylafigp & ﬂw JoFtiexformation, befween hpRWP i, apd Hﬁ\ééhgwa in ﬁlml@ 17.

siRNAD QI'ugl k@ssaéanﬁ hhRN® IEQVéI‘% o?ée?%&ﬂé Mhiled d?f*?ér@nttrﬁa%ufacturers

i nhibit signal transduct recept or
Dharheads (SmartPhel plsmsrpfhdf Y| @tagem ("meM@ B )paroit Biohigo ([@06et] C”).

the S Ao S SRRSO SSALRE Obe Bk T (SklB v
GCAI@UNUU@U G AR &V 0 RSEQNIR N : HEVT his Reyiencs v&fab @eh&atkd from
the target sequence AAGCAGTATTCTGGAAAGTTT (SEQ ID NO: 3) at nucleotide
positions 1366 to 1386 (designated “Target 2” in figure 16). The second sequence for
Source B was CGAUGAAACCUAUGAUUAU (SEQ ID NO: 4), which was generated
from target sequence TACGATGAAACCTATGATTAT (SEQ ID NO: 5) at nucleotide
positions 688 to 708 (“Target 1” in fig. 16). The first sequence of siRNA molecules of
Source C (Proligo) was CUUGGGACUCUGCAAUAGATT (SEQ ID NO: 6),
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si RNA dupl exes agai nst hnRNP K were purchased from
three different manufacturers, 25 Dharnacon
WO dansAeol , "source A'), Q agen ("source B") PROTISG2004/000368
Proligo ("source C'). The first sequence of siRNA
nol ecul es of Source B (Q agen) was
gene AGATCHADUGEsEASMEDCE) ASEQTGOMEC T GOAMAT ASHY (BEQADAVN®: 7).
enerated from t

This eSS ARG Fo (LBl IS RS T&s T2 (0c] Qi et 37 i
fig. mSTBé 8tond 866k T %&ﬁ@n&d MU@WAA&E@@EL%CG@TT {SEQID

fi'gure 16). The secohd sequence for 30 Source

NO: C&}Aw@sAg@@mm&tmwax(gSE@eqmmAA@AAMA"EﬁAMCTCTCTCCGT

O T MITL N U e e

sequéncEaAg@A@GUth:Achlﬁ)JUAmer f(SIE@tIES seTPewsy g&ieRNA from
nol ecul es of Sour ce C Pro
targeC SOBRBACISAGGAAA (ﬁ' N%j (§)‘EQ ID1N@p 11) at nucleotide

0 0368 generated fromtarget
POS“%"%‘q%%ﬁ%eﬁé’%%@%&% TAGA (SEQ ID NO 7). This

ngt sequence corresponds to nucl eotide positions

66 b Figwre 17 dypiciean gramphe of 3 grodulgyion i gheseaspniex formation

betwg%?‘ RN RAMERESY P ot GOEL e SRR wop)

HepB2G8NS AVETALSHRATIEICEER B7523ER11-on b replicaive rHBV e:t]?dnedﬁther
position 187 ("Target 1" in f| g, 20;S Fi nal ly,
with ©r widhs AaBNA psEXyn- tarmngiél)lowﬁ 5) and

tamif B8 MoF R T R ARr S8 égep@ﬁﬁww was

meas(uré'di?—lgelliouZé after §iRINA ]Iﬁ@nsfekﬁGﬁSThd:lfgslr ®val Colleimis Q’éﬁe@:ﬁht non-
xanpl e dul atioon of the conplex forpmati
transfieaicgb sAll ﬁpﬁnwﬁsaﬁan%cgwm% tgheeting RNy e Wit Wdumns
reprdRB} dofls Mansfekbedtvﬁm HE¥ Bﬁ@ 1561 |§/(W§ﬁ@l&°€5fu?rﬁl§foﬁ%§ Gight
with 1752A full-length replicative HBV clone either
repragenthcals on-trhdiecidth R KBV RNd HIRNP K séRNiAg (ke Dh@macon, B:

Qlaggf o BrfiEPL Wt S8 By ML o] Mty fab g PCR in

cellsnRasfierd «48n (HUTH, Bbiiéh) BAMNAAIC 8Rsit&edd Was mERRrdd frsrh real-
two col umms represent non 15 transfected cells and

time JBTHPER. rRatiop svare goupalized do 108 % don pep-yrpmadctedppslise The results
, l
reprﬁ%glﬁ]yt&yb%ngéyge% %ﬁesg%g?e% Ltﬁn&aqate ﬁ&s(gtet%l% qlq?a\eff Jrrgsm%/ s P K

hms" on t
mRNA-IbvaAnaf emﬁaad'e&\llbtyfqddlﬁtitaawd rhaiRNié h@x&rdﬁl\b@ar(sémptlon polymerase

Dhar macon ..Q.a C._ Prolig (I, mddle) HBV
chaisy Fg oK OBl PASR igRisHe pra% %creﬁwgaﬂaww Peromahgarpd cells,
non-tdrgdt ge“shﬁdAasaanleﬁﬁl)n A/ IsiRR@! thﬁmoisanH'B\N xqral load were

expression was neasured fromreal 20 tine RT-
correRpondisglyaieereasadriygl $Q Sol usiog SIRNAG from manufar:am@s Bcaneidc while

The .resul epre i ndependent sanpl es;
RN i B SR ARk hEBl £ 15 % it e K mRNA
| evel s as nmeasured by quantitative real-time reverse

t r 61 IFiigure nl& shame pasi@-vitro measurement of the complex formation

between fragments of HBV DNA and a hnRNP K protein in an Electrophoretic
Mobility Shift Assay (EMSA). 28-mer oligonucleotide probes were designed to contain
either the 1752A or 1752G nucleotide with control probes taken from the adjacent
upstream sequence. EMSA was performed using HepG?2 nuclear extracts with the four
respective probes. Probe 1 (SEQ ID NO: 12): Lanes 1 to 4; Probe 2 (SEQ ID NO: 13,
A'?): Lanes 5 to 8; Probe 3 (SEQ ID NO: 14): Lanes 9 to 12; Probe 4 (SEQ ID NO:
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chain reaction (RT-PCR) indicate a 30 % reduction
relative to the non-transfected cells, non-targeting
wa2dBsEsgl | amin A/ C si RNA control s. HBV viral P€D8G2004/000368
were 25 correspondingly decreased by 50 % using si RNAs
frommanufacturers B and C, while siRNAs from
15, GtEAufLactsut @ rtoA6aEhclemcbfq>r&15es%0nminﬂ:tncmasmg%ﬁﬁﬂntratlons (0 0
ue, & quure 8 shows an in-vitro neasurenent of the co

gt Shiegmnd b bhve) 'afgmme%ffc FaRpaties NG of ﬂﬁ’ﬁ I)Kpoly-

' h
GO Relgp Tl ERIOR PRGL |G inbBBbd (bYmilinte A" Bhding of
nonspeificaiprotdseid hisr latetedl phobas. 0 DNA GRGeinu (cbmptelxeke m\ngt‘dﬂe at a

aittegtpen 45N 2R NASTHPYIGT B B8 kg RO c HhheteBaF indicated by
a SIgI(?a?f foF aﬁ"feﬁm\ﬁ" &Bblglﬂﬁfr&ﬁl{ﬁe Iﬂﬁs D@?A BY&)ePWHﬁéatloﬁrcﬁ l?l'%é;resence of

;" Lanes r obe
hnRYA K'Saizs) t‘he sanewd Sompprfept B ﬂnbecoalf(ISEQﬂ @bMuenﬂ}) be Iparfeisnegl by

o ar5 SR g 1B 75 9 of G0 visegly LR 2 papope (Probe

2, larﬁz@tS t@fS% raroqige&uﬁg%@keﬁbamm&ﬂagm@@ﬁﬁﬁg&Heansgusprf)ge @Probe
10 g and 15 ri non- speci f

4, la@Qﬁn'é%ttPt]&) dﬂwsdpmpbm 9na(lm1§ b 9 ba(nds:)qldlf:@gcbéb@tu the| grotein
r

detec i ERBEL Wag kel 00 A 888 1 B UE] BF EHEE 4, sugesting

that the OTE2A proe-Hak athigher bindplgeattinityfgraRNBK. a 5 di fferent

speed than free DNA nol ecul es. Binding of hnRNP K is
h o indi . . 1

DROFENE ARG B oGl el o2 LhbFLEEolBRl bt cen

HBVofmd hrBNRaK pasteinh @096€ of ducleampivgdih exitadil @bcaquall BdmCHépGZ
subsequent I y be perforned by an analysis as shown in

cellsf wgtgr @llawed h HRNIINK QR %emgcpdaaler@ﬂﬁ% Mnd80, Ayeptagidiphiotin-

oeshIeREs T kol )y BAPrly BBty Bt o
poly ¥81-t0). T6ybodeh pidtcine twere vemshbg/suus bxﬁurtdhprolmamjsvere eluted and
a0 PSP b R RS e SRS KB F5: curi

out zﬁl&ﬁﬁ%t' \Flﬂtaéehéb ‘F/}‘%véﬂl%ﬁ Pfr&b@inﬁﬁéoﬁalhisgél%tng'fﬁéﬂsﬁ% was
hnRN 67]

finity for Fi gure 19 shows the
followdé neyi fseerd dhmﬁs1om1aé E@ﬁpalexepfamtm ioon SbStael (HBS%). The
el.lul ar. f nuc egr. protein
estini, RofeEing, gBlyS% B omed o Prtin PSRl PE 1) Slter spipine
(arroll) iin@idhted 2. mm@na&aeaﬁma e Hbleay) p@w earbd @t d folecular
onucl| eotides in the presence of 2:1 rati o of
Wﬂgmdﬁ%ﬁbﬁ%ﬁﬂﬁﬁﬂkéﬁﬁgﬂltor DNA poly (dI- dC) Unbound
proteins were washed out, bound proteins were el uted
anfdo6s]origadet 20 kBowsn the Hd&xttfﬁ:aﬂ;&n nsnthenegltuldrmpipdih.i Bpecific
drystrips. Rehydration was carried out at constant
protejn, pﬁ(ﬁ@ éve(es(po% ey eemtamq;q Acgordingdp IngRpgcturer’s instructions,

oIEVTR I U Shofied TR s i

trypsés t Amaiyptilc ndasc uhar weesi ghtaireid  blienspecidfi Mamiotesisted Laser

Desor&uon ogl%ggrtlegna@/ s%lelct\r/oes[mg}; a&I\EIAE%I). Sequence query of peptide

fragments was carried out in Proteomic Research Services, Inc by using LC/MS/MS
analysis (http://www.proteomicresearchservices.com/). Results of the 21 obtained and
sequenced peptides are illustrated. Sequence alignments of the 56 kDa protein revealed
high homology scores to hnRNP K proteins. Furthermore the molecular mass of the

analysed protein matched that of hnRNP K proteins.
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(arrow) is indicated.e. It also reveal ed that specific

protein spots appeared at a nol ecul ar wei ght of
wappsoziigat el y 56 kDa. [ 0068] Figure 20 shows POESG2004/000368

identification of the cellular protein. Specific 25

protein spots were cored out and destai ned according

t d00e9UFizorerdr depictssthe Lantinonacid sequdraad crfgthwhkm:iwn tha RNPK

. gel plu s al kyl ated with i odoacet am de di gest ed.
varialisy 56 PR BRE &) ey s Coopaed i Ot REGTBYIC bepides
(box&?@ﬁ?grﬁ:ﬁ APDIADLEE fidsdB8ing.Desor ption/ |1 oni zati on

nmass spectroscopy (MALDI). Sequence query of peptide

fragrrents was carried out in Proteom c Research

EXA?@#]}’ Inc by using LC M5/ M5 30 anal ysi s
E //vwvw pr ot eom cresearchservices.con’). Results
of the 21 obt aj ned and seuenced peptldes ar e

Rnbohﬁé’l@%%ﬁﬂemﬁhﬂ Iogy scores to hnRNP K pr ot el ns.

rmore the nol ecul ar mass of the anal ysed
protein matched that of hnRNP K proteins. 23 WO
2005/ 059138 PCT/ SG2004/ 000368@@[ 0069] Figure 21

del§P 2Ok Uplses siatef othpswise sestpbbished el eiiarg prliscomipmpnt genetic

methb @ et Regsee also figure 9) and the respective
reglons cover ed by tryptic peptides (boxes) assigned

by MALDI peptide mass mapping. 5 EXAMPLES Exanpl e 1:
valOPall Hape? qeHe Wsr%&tgwénmofzorap%ﬁ iDgiipecg’s modified Eagle’s

t
DB SESTRRD B ey LIS SRHPAE, LR ol o
37 °C ul hum@ifadds % €d0nbi nant genetic net hods were used.
[0071] Hep& cells were cultured in conplete

Dujoh QPRHSP@R%“I‘B&RQS Gegl &n%raté@gélﬁgtlgéerﬁiéj%ﬁfnﬁqg%ﬂ)ﬁéaﬁy PCR

supp enent ed th 10% foetal bovin
SystqnCyRoelyeyt BOR) praductg we@ purifindmiing ited Qs 00X CR pufificatin kit

(QiagAglnbi e[ﬁ%?g’g Lod gr%% f ertggégs ﬁé%alt)ﬁ]d SI n% é{wﬁgog\ﬁ g’gotoccgs were

perfo@ﬁhéd Eb&ﬂdllﬂglt@ ¢hah it chré§UinSikudieRs pur i f ication kit
(Q agen) i gati ons were done usi ng the T4 DNA Li gase

o7 HRLIRO AT BT ST B B R BRRANGS @ingem)

accold®fp &b e@pe ni:ANFddaRess WhdthchiBie BBRNWH(War{aﬁ} agemy “x%ﬁant 3”

according to the manufacturer's instruction. HnNRNP K

clones\¢tp sgomsipucteth By clefingthe abtaingd drekb Bel-BCRofagment cceding for
[ {
e R ENIRE Rep LA T b o PR LAOTRLL A fpn o
Gendbhk Gimt:ensmdnﬂ:ﬂnbﬂesNM) D 108 &30 miﬂdNMi ) 033262 kﬁm lvariants 2 and 3
acc Ssi on %rs NM 031262, and.NM 0%1263 for
respegHys gn@}g:egt fglﬁtdt g cloned sequences contained a thymine instead of a cytosine
at nucleotide position 501. The EcoR I- and Xho I-digested PCR fragments were cloned
into EcoR I- and Xho I-digested pcDNA 3.1 separately. Cloning primers for “variant 2”
were 5S’-TAAAAGGAATTCAATATGCAAACTGAACAG-3’ (SEQ ID NO: 16) and
5’-CTAGTCCTCGAGTTAGAAAAACTTTCCAGA-3’(SEQ ID NO: 17), and cloning
primers for “variant 3” were 5’~-TAAAAGGAATTCAATATGCAAACTGAACAG-3’
(SEQ ID NO: 18) and 5’-CTTGCACTCGAGTTAGAATCCTTCAACATC-3’(SEQ ID

NO: 19).

[0074] A full-length replicative clone of HBV 1752A was constructed using a
HBV genome-containing pBR325 plasmid (ATCC, USA) as a template. Primers were
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respectively, except that the cloned sequences
contained a thym ne instead of a cytosine 25 at
wo@sestiBgle position 501. The EcoR |- and Xho PCT/SG2004/000368
| -di gested PCR fragnments were cloned into EcoR I- and
Xho |-digested pcDNA 3.1 separately. Coning priners
des@neal t8 veampldn ttwd" fragmmerts: 1-1900 and 1600-3215. The region 1600-1900

ﬁAAAGGAATTC‘AA GCAAACTGAACAG- 3 SEQ | D .NO.
contepg s COTE PSR PACHRRAEFFREOREN %15%011 FseRg (Weiss

Let :317)%% ﬁ|60m9§A2%Qf[ :g T3 Cﬁrﬁﬁe C%ﬁfdr@(g% t8§ t\AS/&E%ra?mer’l\% using the

1nter1188)‘3caRd (mzmé@snea@@n@m@mmmﬁmmﬁamesm ¢Ibned into

4 fuI -1 engt h licative e of HBV.
the NS BN O e E S DR PR B Gof ) Rrgribtion
was RRIZ328 dWAsihidté dCthe 1URA sfS isRotSiaR 1R @M‘?ﬁErﬁibﬁlo’e@@ (€hen

24 WD 2005/ 059138 PCT/ SG2004/ 000368 desi gned 't

WN ainglh,i47y. £ Wnstroagteeots 95, 200090098 The 6062801 8752Mand 1752AC

foll 5G8h FERIRRRLY PRRS OTorp OB 4 AETORER OB B { (s hegfirst
fragrﬁént al600 V8218l WalY figsk GunphiIRE . frodd 4h? HRV- RBRB MBmid and cloned

ation of the two fragnments using t i nternal EcoR

into peBRgp 25} Ewe U0tk oKz AL LiSPE ot g s
sepa SﬁI ltﬁ@ %ﬁist {}%%Inrglétt p? C@F U(\#éw%l(g%hs ﬁg I%%t%fl ]tnutagenesw kit

(Stratagamgc ISleq)lianHﬁg was dmﬁe fori V&rifisaionr @ﬂmiee rcomrut:dse TNe Uselcond
ite i.s outside the CW._|E pronoter (Chen al

fragmept 3715 (alp MoBHiR o) — 50 Y@@Gheﬂl ebt@)nedﬁﬁ@nl%yp@m% and
clonet/RAME AN oé—tﬂ@%%gisfrg%én& ?E r§ plicative clones were

constructed e 1752A The fi rst

el R el v iﬁa“@?ro%{e%%%@% PR LG, Gl Pyl in

35-mhf WShe edifgd cf'ﬁl‘ijeslz&iz GraHUE&LH QPR Vﬁb@fe@ﬁﬁﬁné} 9@@(5 erﬁf?trogen)

separately in the first fragment by the Quick
accoslm&toohnalmfmldeﬁ@tlagma%s Haiafly, ang af @gasned DNA were used for

cxch GRUET G FRLS QBT kP abioshE SaB aReniGonsim tor e ot 37

°C, the cellsl@ef %&qﬁﬂﬁﬂy QRtvakREFofllowsd HR\ecRBME? DN @xtraction with
cl oned _downstream of the first fragment in pcDNA 3. 1.

the BNegsyoli] (Qiggsad- Eer ICQH'Wélr expsrigreats, Lellyrvere draagiected with the

empf§ EAPichoft becork ERIEfEN-SyBE NP afljcals; AR bbibifign o 48

h at 37 O, detl® gem)hamemmf ﬂillng/e‘d @y@nufn&mDNAe eXxt8action with the (]j)Neasy
tru Bri | asm_d were use

Kit ('ngséefrl)egwfm%% Yoads e weaaﬁag B de L, B s ing e Real Art

HBV Il@ eelR it ?&ftﬁg GRS a&dcgﬂhﬁgj o %aﬁf%tm%? s 1gstrlfc|ﬁ§ns in the

cells were bseq uent y harvested fol by genom c
nghmleeinstmnbﬁRwlbiDlanghes ONddby Ki t (Q agen) For
control experinents, cells were transfected with the

eNPOYCEXP SRS PR 1686d AT the FARRY | fefs§ﬁ%stfieﬁmn31dd t
dggplg]:tes After}g?lncu atel on ?oe?@48 ? ° C, cells} no

havegay effeal ethe dBVoviral iider \Mhergemofcptf;dmm éi&\f,amthmﬂlwt tesult
in anyhﬁBq\l%at%gtlon when coinfected with hnRNPK. HBV DNA viral loads were

significantly higher in cells that had been transfected with 6 pg of plasmid (++) than in
cells that had been transfected with 3 pg plasmid (+).

Example 2: Quantification of Expression Levels of HBV variants containing a Base

different from Adenine at Nucleotide Position 1752
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Kit (Qagen). HBV viral titer |oads were neasured by

real-tinme PCR using the Real Art HBV LC PCR Kit (Artus
w@iblpsassor di ng to manufacturer's instructi onBCT/ARGLU04/000368

25 LightCycler Instrunent (Roche Di agnostics GrbH).

[0076] As shown in figure 4, the enpty expression

vector pcDNA 3.1 did not have any effect on the HBV

Vi [0877] CE18Y oM hep@ibbliaSteiRCeel lides HRYG2) @LIOERE Bi SIQI—Iepl and
result in any HBV detection when coinfected with

HCChh rergo cultigd DRicompledp D‘db@i@ovﬁeﬁ@dlfkﬁdglﬁagi‘? & apgdiymilgHispgen)

and gk itk 103 P Bo B Ro R G lal et P2 £ G o e
5% @01.g plasmd (+). Exanple 2: Quantification of
Expression Levels of HBV variants containing a Base

wd WEREPbiAb LTI Gshin JHSUERN PRspIF P AHER, Fius 40

enhah&pahd) plasdterrand elGL3-Proasotdde pi2nhank i SREMbiferatdHelpdmiaingdith a

HCCM were cul tured in cqnplete Dul|becco' s nodified
simigh, §1rus S0 RrgmRiFy Pmtte@%gf@m the fgcUeissn @Rt Berewphipngdogom

t t
Pron&%ﬁt lg%i?‘r?ig\c?@ﬁ3 Wﬂ&@% (A%%?éél]?sh%?%)g r??daét:&g gngrlhc baSécl: fungtlonal

unit Lok i énbpecee Bl abyri 8CRI tusing spmmars Viucks (88Q elthaN€er 20, 5-

AR BIP R ERACCTASESY §f and B e DR 21 -

GCA@@GMJ&AMT@GC@A@A@@@M@ ¥&hSriek aiHed fﬁ@t@oude
Prom%%9 Pl asm d gGLS Prono / A was construct ed

positigns| §680 ita g SORstsaBgwre fdndhe dﬁé|meCBrﬁr4gr@ﬁnte¥ﬁsd\{éfet/ pig! 11-

e, PR SR LA G Tl L R oty T i mutan

consicts Were WE@HA%%'ETG&MM&& I8 QPO IMﬂltﬁ@neSIS
HBV nucl eoti de positiqons 1686 to 1801 (see figur
cgeé)étfigd)osmon

Systom dPromaess) ioperadp ey et BaEnigngey [ mpgtiopy at gy
17523%1% 1llh§ﬁ&&fj1ﬂ“ﬁtgﬂrcl\’7)u The/ £ii80 kndt:ﬁtldiil' 488 hRflating nucleotide A to G

Pronot er. “The ‘ot her nutant 15 constructs were
(pGIcﬁ?msmo U etheusconyl whewibmackgtiloA i T ¢pGLERomed T) and lastly

vitro ne tem 0 a) tointr cethe
with, AR AT TC BARGRE AiCmuTR Sedufabi of g kel gtant
oligdnaslebtided Sk ért 6¢GGGU@MG@AZGGTTtAe}Gﬂmt @Egntmmo 22),
nmut at i n% nucl eotide Ato EGLSPr ono

S-KgeGhd G\Iﬂ%ﬁﬁ@ﬂéﬁtﬁ@e A(BBQT (%_SMQ)Zm ?/3),T) angnd 5°-
GG(‘%@(%}&@GA&@II’H*A{I%@JF?W S n‘ﬁ%éﬁ tlﬁzlggg?ﬁf e 1<7c1 ) or-mleucts were

sequences of

sequidicd: fobve (€3 FAVIV &on{tﬁE@dl 1531 )bﬁmn&gé 1.4-kb RT-
AGTTTAGGT TAAA- 3 NO. ,.and_5' -

PR SRS TACHP RIS K (1ot ot A yiciod i dTep 3 cels

The ERDRUL 'zlﬁctl %MFI-& eSBAYRNE G ofht R 'cfldrféﬁt 1'nRﬁEcJﬂ@ RNEn K X70 1-

cl one was constructed by cloning a
digested pcDNA3.1. The cloning prlmers were 5—

TAAAAGGAATTCAATATGCAAACTGAACAG-3’ (SEQ ID NO: 25) and 5’-
CTAGTCCTCGAGTTAGAAAAACTTTCCAGA-3’ (SEQ ID NO: 26). The 1752G,
1752T and 1752C full-length replicative clones were constructed as described for the
1752A. The first fragment, 1600 — 3215 was first obtained from the HBV-pBR325
plasmid and cloned into pcDNA 3.1. The 1752G, 1752T and 1752C mutations were

each generated separately in the first fragment by the Quick-Change site-directed

mutagenesis kit (Stratagene). Sequencing was done for verification of the constructs.
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PCR fragnment coding for the hnRNP K fromtotal RNA
extracted from HepG 2 cells. 25 The EcoR |- and Xho
wo 2a598aB8ed PCR fragnment was cl oned i nto EcoR PET/aG2Zh04/000368
Xho |- digested pcDNA3.1. The cloning priners were 5'-
TAAAAGGAATTCAATATGCAAACTGAACAG 3" (SEQ I D NGO 25) and
The &condCTiAGHERTIAAGRIACHESHAAACTY FCONBAWAS tR&SEMPIXidNDfro26 HBV-
The 1752 1752T and 1752C full-]|en replicative
pBRQ%S&Héﬁ%% éowaﬂget%e’id@a fised Trpement perf I\EMﬁe 30 1752A.
The first fragnment, 1600 - 3215 was first obtained
f r[0079] Héor HBYSfpEIRAY &elmtmmnpldtedmﬂ anlavaﬁlge idabtypaiNA 10 cells

1752G, 752 t at h
per el Pl e Grgptseled wit iepe Por Phsfrng by &Ctoring to
the 'ufa%fug}asn @tr@:ﬁ(ﬁlsch@ﬁg e%ék% ﬁ%@?ﬁf’b’?\]& Iere diluted 1: } with

tratagene). Sequencin or verification o
serunh ffiee aad$im uad snixe@ @vmmaﬁm Bbﬂ@&ﬁ&@@hﬁ@&&ﬂ%ﬁﬁs&ﬁﬁdﬂuted
The second frag nt 3 ];bal so | tio

n i‘?ﬂ’ - 1900 was
11 ‘f”r‘i]énsegﬁ‘bl 3G Sy Ry a“%ff She @O firfepsalfr the
transf&t:tl&h?mgdu‘iétwafsr Q@J@%lmdr Ipélu&cgﬁ% thel cell Q048 FREre 60 — 90 %

transfection, pl ated at an average density
conﬂoént53 hou@@oeteﬁramfeq{o@n feshigrowthoaedisin wps addesl. dvftbr incubation

for 4B T H R AGHA A SvEMPhaRd GEPRbLRAT IBRRRR G Do greg baline
(137 lﬁimszmei Dilwacer, di 3 ging Nalibow dda ﬁ@mﬁﬁﬁwyeﬁﬂw%enomm

and m xed with Géne Porter reagent, which d al so
DNAbesgraction wtihothe D Neasyt kit {BiagenT, rIéBVmadal Uiter Japde wets mepgured

using M€ ¥RPHY §hotie TOABY BROCEE B igepRadeb il Rkt Shryfgeturers

instr@®ons. 90 % confluent. 3 hours post transf ect| on fresh
growt h medi um was added. After incubation 10 for 48 h
| s were harve

o OB s e 1Skt SR Bine s e 3L SRR RABNA 355 i Wiy 1 we of

contrdl) %’mﬁMtéN@@é‘P ke (ARGhid-BNANHERECH Jor cAER BAnBEMORI Rix a@%fter
action with the DNeasy Kit (Q agen), HBV viral

incuharame rfot 63 dsaivd’ € Crealsmesde hayiestgd theh IQ‘y:blr Cult@apitysise REdgent

(Promigh Pn o PSPty Tt M Thck P Aot HugagAdclogane-

N,N, Nf l\plté{%&&m% 1Y %%NAEIOW 1% ’ﬁﬂtoﬂfX 1000201 /oR LI Bfes were

| uci ferase pl asm d were used for each transfection
dispemsed Bt a dimeometerctubet wbich fip sulk8qhendly @dced, inte k| Burngr20/20

lumlgcgﬁq\%s&ﬁg@gm@;g;gel | Bé]tvsl;ars gn{fé%’ebipg-?—%gct?m& ru?n?q;ucxferase
Assag' lgeagérﬁ k%‘t%xt‘ﬁe Gabd\ Ll}lc{’fenag\g aEt@\;lf}a%@Iﬁé&@i‘fﬂeg as ¥Blative

% gl ycerol o Triton X-1 cell lysates
hght\mrt@(IQIaJ);l Rsbans dupiferdso aat1v1tn1waﬂ)¢m1r@sed abiold iniereake peer vector

| aced jnto a Turner unmi nonet er. .
witn G B Aok e RER 1) <Gor e VerBant o BleE g <Togener.
expetim@hts Liveief ?érﬂﬁ@nedA%ﬁ &Mpﬁ@ﬁ@e Ahd (Bpen@Pal ledd: Othkdee times. For

tube. Luciferase activity was nmeasured as relatijve
comparison results in figure 8 were normalized to the level of HepG2 cells that express
the HBV variant with adenine at nucleotide position 1752 (set at 100 % in top left, third
column, “A”). HBV variants with another nucleotide at position 1752 (“G”, “T”, and
“C” in figure 8) achieved a much lower enhancement of the SV 40 promoter as reflected
in the lower levels of luciferase activity. These data also illustrate that the point

mutation found in the enhancer II region by the current inventors (figure 5) has a

significant effect on the transcriptional efficiency of enhancer II.
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light units (RLU). Relative luciferase activity was
expressed as fold increase over vector wthout the
wandvansdEss el enent. To control for variations iPCT/SG2004/000368
transfection efficiency, 25 experinents were perforned
intriplicates and repeated at |east three tinmes. For
Exammlleﬁa iUse o HB&Swdrismts noﬁtw a@Bave rdéffesmmitrditdra ddleninet 4te
. t he HBV vari ant
gsitipn, | : MASREEmENtS \ 1752 (set at 100 %
in top I eft thi rd coI um, "A"). HBV variants with
anot her nucI eotide at position 1752 ("G', "T", and
" 0081 Hépgd eclB) wachcehadd anmtmlipléte\/\mlben&tﬂm aeedified Magle’s
the SV 40 promoter as reflected 30.in the | ower |evels
medigm @weﬁr?g@pgér@ %}@Phemeaved wHBd8%ytoetl QP‘é’é‘elSFll“E}é{QBéIP%’Stems) at
o t 6
57 Wb RS, 08 LUK o b SRRGIEED Lo ot e
well singB5-imm aiidsuefdutiote disltehe Qo-austaatiphi omthl aefdll demgtlby1752A

anc 27 WD .2005/ 059138 004/ 000368
repligafinf 100 5t HBYA(Ses CHapPle A0y dRSRECite L L2 Flong, ‘dsgpetive 1752T
c1onedlofrfaefen1{kup§é P13 @lﬁhee&s@et ex é@giemﬁem%l 3l @8 tV6FARNP K

for Co Measur enme & cells were
exprassion moe&irupis fob fysitienie 2D E)‘@@r@aﬂ@”rfw ¢Ragepledy vests performed as

.um Sy ement ed w th 10%foetal
cesoifSl P, FBOF By RRCorbfRBEU T Epl dabiaich BREasoma
3.1 vﬁ%sedﬂﬁ@tyadw #hoR Nt Elegiresdfonadoasiage. Arasintybaion fox4glRat 37

cells per well in 35-mmtissue_culture, dishes
°C, aels tW%%é‘P@@W%FPIWWH By reanemiceRhin extragiion wihthe RNspsy Kit

(Qla% 2 NERY vitl VitdSRBEIE mgg ?%ag'%ria d 1 By REPEHE MER ]1E5t%c9 nghtCycler

a respect lve or a respect
Instnixﬂ&ﬁ((Rchhm DidgnesticsXGuplE) Rjing dredRealtAheHBﬁ 1 @ ARUKit (Artus

RNP K. 10 expression constructs for "va t 2!
Gt e aringgi PeRUAGRET| SRR A Pistlifdcss dge 1BV Vil tie

1ncreg%‘}1ﬁ'ahfége ddpeRdAiRaBndr whf rhan\HDKtcroﬁEerﬁ?%\@i%ﬁ' WRAbo sighficant
ty expression vector pcDNA 3.1 was used instead of

functaomh Rﬁiféremce bpiness ivenanis r?smdjé (F lgAﬂE)a rTHergrupiaitexpression vector

2, oL RSP, 1y By v

variahi\eovitairdhe & bhRrdiffords fmﬂ{ @derﬁﬁaesatrr@ldldaﬁdé asitibh TBSPER 68 to
in the Li ht cler 15 Instrunent (Roche agnosti cs

80 %G?BPBGdJé]? éVfFQ@éPP@RaWIB\? el @pstmt,t laélcaf@ﬁawowered
levelag‘tc tg%I Eﬁho% ﬂ%thlr ﬁ%s%gase | ] a ) was able to

gmtmp dredepltcammmfﬁmemyt bf ﬁmFﬁhﬂ%e Konsincen Asatn dillrthannlol'e himseen in

flgurg ntéglé%%gjﬁepaigénctlg @! ?ﬁ%ﬁg&e?%ﬁ_} ween arl ant Sonztends

to redchla n¥X8RuASatRvE WHidP no fditHeri@ErehaY R ﬁﬁlricﬁfcfneé'fﬁcﬁﬂc} B be
HBV viral titer. HBV 20 variants contai ning a base

achiatieflf dheset ddta atroaponice tha dnﬂmltlefgthd@eq@gsﬁhtaﬁ dire imBRtonsdave

map]g%ntlgafia%{/ t%? E{ﬁg% gfe egn% 225 BSR R dtlﬂe Z]?) t}_@{}}‘lgoenenz ?hat are
needt@ R droRUHBV réﬂﬁcgnoan) al t hough hi gh dosage of hnRNP K

was able to ‘augment the replication efficiency of the

three constructs. As can furthernore be seen in
Example 4: Modulation of the Degree of Phosphorylation of hnRNP K Proteins

[0082] Five mutants of hnRNP K variants 2 and 3, differing at Y72, Y449 and
Y458, where generated by site-directed mutagenesis. Respective tyrosine residues were

exchanged to phenylalanine to mimic the effect of compounds that block phosphory-
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figure 12, the dose dependency of hnRNP K and HBV on
their conplex formation tends 25 to reach a nmaxi num
wab@3®sumbs ch no further increase in replicati oPCT/SG2004/000368
efficiency can be achieved. These data al so provide
the definitive evidence that the inventors have
lationmafpip RN Keymrioirisy Mitenty iconiginghgephemtylademningeinstead of Ingosine were
part ner host .conponent  that e needed to_ drive HBV
generagsd) ysing g @ul%%%wt@&re MRS ?Wéatﬁ%egl.eg'emag the
wild-ﬁj{})@%@@m’ ket j.98nPH" ARERNGaran? 30l GO RE as[ (O ?Qt@SF'S\éguencir% was
tants of hnRNP K variants 2 and 3, differing at Y72,
done Yid4 SeHfidation46B thevkenstrugsn dMistbiéeh Ipyingirs ersell vere ed follows: 1.

L AEREE0 Ne: JRERFR R PR Bt e S et R cac TTT
AATCQEDARTSG TN B Yot GH IDYNSS 28 RRe:UndddSfor Y72F 5'-

PCT/ SG2004/ 006368 | ation of hnRNP K proteins. Mitants
GACCBAAMACNYCEHetd AlldnAnes (IS d8d-3% 3t YMEFALSHE D NO: 29):

o RNEEr SUPP S SAQARE R R T T FRE B g ancss 4

YMuRR$EK IDVINOL 30): Reveasabrinda@r foaM448F56CAMRAGIS GTT CTG CAG
tenpl at es. Sequenci or verification o

ng _was done f f
CAA MBS TIGICRS 5. WIHHF? S RTRPs 36 Earvaiderasersy N438E (for

D A G PR R CICT A SR 278 Pl (i T wo:

32): RSEGe! Rl fo2 B S8IREver2)ES FTAEIAA XAXTIFT FCC S6A A34 CTG

i AT BT P R R A

GTGASGETACANT G6A SAT 61T GNA-B48( BMAFDSKD IBINO: 34); Reverse
Reverse primer for Y449F5' - CAC ACT GIT CTG CAG 10 'CAA

primggApr TFESHED 8),5 STAANGETTCSESO TN GG AAARSF @& I-3".
prinmer for Y458F (for v2) 5 -AGI GIG AAG CAG TTT TCT
$91G1dpG2 &lisOwer¥Matibfhsteole@ With NBV replicatiVieMens €752A and
primer for Y458F (for v2) 5'-TTA GAA CTT TCC AGA
the rpspactiyEGnuUiENts- 4 control yRapAFed SE(apsheeion aB3¥BVEssphigpiive clone

' f 458F ( y GIG AAG CAG TTT GCA
1752%rb\l @I i egf\)ﬁgﬁy?p?feggg%}%) C?%IE% I'D NO 34): Reverse 15
prinmer for YA458F 8for v3) 5 -GAA TCC TTC AAC ATC TGC
ANROSHIGTBY Tuir titgrdomis|wane preaswed by repdrtane BCRrusings the ReglArt
| Vo F: catd I 17 , - :
B PGP 05 SR O S SRS o
Light@yeler dastrvieent | @Ruehe IDiagdostics (GibH).efi ykite xputesisi ieagents and

vector pcDNA 3.1. [0 HBY viral titer | oads e
enzy FRss <o é@p@@@w o @83%@%% gt i HRE legperie i fot ppgallel.
detedtioR dfithe §REHHES) tiBf GRS HICRY £t PhetRBH AChHIafES Sheterologous
instructions in the LightCycler Instrunment (Roche

intermil agmios tforsleGafdedtion TH gokdible PR 'aihﬁig'tip@.g@ﬁ?v{t‘éraéﬂq@ds increased
l.i.fi cati f 120- [ f. t
by oBR FERitang AR Bih P uis it Porigen Bl or & of

hnRINPR IrédpbEitflelyoRed FigOieCIAT., HbwEFR W IR kEvardl oFARE BiuftPof variant 2

het er ol ogous Lo
of hnRNPK the increase of HBV load was lower. These data indicate that the complex

formation between hnRNP K and HBV is affected by the phosphorylation of hnRNP K,

especially by a phosphorylation in its KH 3 domain, where residues Y449 and Y458 are
located (see figure 14). These results therefore also suggest that residues Y449 and
Y458 in KH 3 domain may be important in the regulation of hnRNP K which then alters
the upregulation of HBV viral load.
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internal control for identification of possible PCR
inhibition. HBV viral |oads increased 25 by about
wQ28ko5d3and t wof ol d when cotransfected with wCTISG30#000368
variant 2 or 3 of hnRNPK respectively (see figure
14) . However, with several of the nutants of variant 2
Exampple 50 Ridekalatien ofitarRNE & by ahiBinti-E6iFRdmnhwaveiobulires e

data indicate that the conplex formation between
hnRNP K and HBV is affected by the phosphoryl ati on of

P el SR @i ntbiu bl IR BAR EsB g b Bl burec

in cofipite Diuthecen’ iﬁ)odlffddemld’ﬁﬁi&dmmt (reriebgdd aalsapsleggest with
that residues Y449 and Y458 in KH 3 domain may be

10% fopid bogime serym (iosygiemarat 8 & immmndifled e &Pz hen
alters the upregulation of HBV viral |oad. 29 WD
20[0686) X eIBBweXSTira(s24264/ GOR3 68 HBMNMISeAStephbatitleatdmuct as
of hnRNP K by an anti-EG-R | mmunogl obulin [0085] Cells

descriftedt ineEXagHHe lhépis @f‘rﬁlaé’@ldl DNﬁe\gawB@ie‘é% upjgp ALipglegtamine

ZOOOCREIEHBE%%OH r ogenfé S eﬂlgegl%g ﬁdzfn%}glgﬂ afntlteﬁGgggl%gg}ﬁloglobuhns

(see flglﬁb db) way addedsAbl r(‘Aﬁ@ﬁeO,SS(Sﬁ gowe) CaAl, UB/A Cat # 29615) is a rabbit
mdified 5% Cells were transfected with

anti-EﬁERr@boapmpscr IR w iryReRqglehuling raisgds agqipy @ sputhetic

i
o 5P ok o A 1 1067 09550 i
sequencpanalenofal dn fhfoasee nmd azmmlgiEGERI‘hermmmugd)glbbnhhms supph@i as an

epito%gg{gltgjﬁ)i@)am@?@% gbb‘ﬁﬂ&é@ﬁ& IFLJSC gtero %teered saline %%{7 4)

cont£1ﬁﬁg %Rﬁ%" PF(fChB &), 0%' %g%;) é ubdH R %gélppéi 5§§a% gl gﬁ&vn mn Fig.

agarnst a Synt etic e Correspondl ng t
15. Ab/fzqRiemmthm@hmtmk dﬂﬁﬁle&l INg, OfSALCL4 #)RD’IkEﬂﬁRﬂGﬁFi’s a sheep

o 5P B s o | SeSB R EOHE.(arl

cyto;%gnh@ Poradif & BGHY rlhélhs%‘;& r&b ki’éémx‘l 3 evafO 1@ éx@nzi)@ 13) The
hosphate buffered saline (pH7.4) containing O.

1mmlﬁrngdb|uhﬁ as su}@plizﬂ astZl\f;)D ]ug/\m} UigezD0f ot Tead¥Cic@lH 7 al&)myh 895%

in Fig (Resear ch Di algnostl CS
Sodu}m aﬁé%rosﬁ\ug/ulms u@étfoweaﬂuceﬁ@sﬁaa'bésb greaneh dfagnostics, Cat

# ROPRORIREIS) FrLROal ARidb BUb AR £ 080l Bk E SRR Hblide from
aminbntabikis ipositioh ne@e oto ﬂéBEvGﬁHQL@ -$kan-N-F-18Y-Q-ThB-F-F-P-K-E-
oIobullnjssu lied as 200.g9 1gGjn 200 tl .
pE 0 e et e any- ot dimdichds 5mise g gman,
moué@aﬁld%ﬁ@ﬁGFRr TRAGRIfeImiBRASHYsteid w?as (s?ﬁt%@ﬁﬁ&hto facilitate carrier
Di agnostics, Cat 20 # RDI - EGFRCabrX)"is a rabbit

Couphnmkwggmbgn pﬁEGERste thdsprandest ofitheyphokehdrglapiepstatie af tywesine
1173 }Qléea(‘f 1%1 %va%? ﬁé %%g%r@':} ;.L_e%%,B }é "3 erE%_DThe ﬁ]gwpﬂ%lobuhn
is subphei\i AL IO M ReMle Filtred AleROX¥ral KAt d’iilg:_bﬁomlafeky 85 mg/ml protein
dentical in human, npuse and rat EG-FR The ani no
conct:reralmonanﬁ %gmlewaﬁeuwdsfos yatbhesll zsshyt Al dc(Sigmat Bt. Louis, MO,

USA, Laf #g&%%ggg ﬁ' T L E%:?Eqs:t]% I ISRRSE fusion

protein of the human EGFR as the immunogen. This sequence is proximal to the

phosphorylation region (near the N-terminal sequence). The immunoglobulin
recognizes the internal domain of the receptor molecule and will block the
phosphorylation but not the binding of EGF. The immunoglobulin is supplied as a 1.3
mg/ml sterile-filtered solution in 0.15 M phosphate buffered saline (pH 7.5). 0.1 pg/ul
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25 1173. No reaction was observed agai nst erbB-2,
erbB-3 or erbB-4. The i mmunoglobulin is supplied as
wQas@slosaserile filtered neat sera with approxi Pet/eG308600368

ng/mM protein concentration. 46 ~tg/l was used for

each cell assay. Ab 4 (Sigma, St. Louis, MO  USA, Cat
was dhedZOAgach ek asdagePresimlinogko bfiimmunaglebulimgaemstddad 2024 h

am no acid fusion protein of the human EGER as th
Post-iaEFHOGER ?nfqaﬁpgb@@aﬁ% ﬁ@%c'iss@ﬂbowﬁgim & ipgbaigd and 48 h post-
ransRPASP MAFELAS EOHWROIbPLAMRGAE BRA Melk&hibhN@in SBEUSRERY Kit

The 1 nmunogl obul i n Tetogni zes the i nternal domain o
(Qiagenp HBVeyitabrtiteroloaduivercamtbasiredl byl wektitngePCR using the RealArt

e PRESHER oA, Bogohe il B H Ry lbScions in e
Light®lyelek IRtrlimbitqRBEhSOIaphb Qs iGmBHLS M phosphate buffered
saline (pH 7.5). 0.1 tg/l 30 2005/ 059138

P 04/ Q0 . was used .for each. cell. assay., Fresh
OO R Frr ot Rt e MR sp 550168 ek

the c@ﬂﬁextfbﬂﬁﬁti%ﬁtﬂ_eﬂﬁeeh%nﬂmpfm ﬁn@'HEVI(M ﬁgf;lfr@qts,s thiﬁ?bérsfor both
were further incubated and 48 h post- transfection

cell lings)l &bt eRepesir¢toRisgnesjicgehant B EabSacedusad MB Y, vimbktiters
. Ki ' ' t.it. . .
in boyf RS b b ARl B ihd g R it Bynqgtobutin

is afERKiihhibAr tigeal Giraidduedonr of ripe t BGanedeptiruttet ' kads to the

instructiqns in the LightCycler Instrunment (Roche
phosphosyatien mBNRRHIpteinspog7] One anti - EGFR i munogl obul i n

was identified that was able to block the conpl ex

formati on between hnRNP K and HBV (see figure 15,
Exampilier6d Mbedtuldtion ¢fdmiRNE & by|siRN4). Ab 2 (Research

Di agnostics, Cat # RDI-EG-RabS) reduced HBV viral

titers 10 in both cell lines by nore than threefold.

T adi t s , .

{ QPPERIEhRA BIIERE Maa il ol oL PRI QAN ron) Difbhnicon
(Smattifadl)] Bégen tind Phddigopibe Heleciedanigen sitesRNP iKugiratddeinnfigure 16

Exanpl e 6: Modul at i f i 0038
and. GERRROA P XBLTE o ALIC AR, KCHECAAAFRITS SRERY dfh NO: 3,
nucldefiaé MesRitions STEIEPOR] ) . 15dcagerapd Pool i go. fkhe  16) and
sel ected target sites are illustrated in figure 16

TACEAT GAAAEETRGATT A o FdHQ d DANCEAGTATIRCTBERMANETTST 68SER) 708,

“Tarded ot 4o 5 SO0 B BORRR AT maR O e spatifpvere

GCANDABUQUGGAANGIBUDOS t i ¢8BQ688 t D708, NOTarget2)l" inand
Fig. 16) for Source B Il agen) . The respective si RNA
CGA%%%&&Z%%\E%UW@R s figsstaegst sequoncoysegfgr of

Sour L PR OO CRTATR) ($EQ1 D NEED), e

respeARGT SiIRERAACHIFEEARACAUGBEQAMCOGCAAUATLATT (SEQ ID NO: 6).

This target sequence corresponds to nucleotide positions 1029 to 1049 (“Target 3” in

Fig. 16). The second target sequence wused for of Source C was
AAGAATATTAAGGCTCTCTCCGT (SEQ ID NO: 9) at nucleotide position 187
(“Target 17 in Fig, 16). The respective siRNA sequence was
GAAUAUUAAGGCUCUCCGUTT (SEQ ID NO: 8). The third Source C sequence
AGGACGUGCACAGCCUUAUTT (SEQ ID NO: 10) was generated from target
sequence AAAGGACGTGCACAGCCTTAT at nucleotide position 655 to 675 (“Target
2” in Fig. 16, SEQ ID NO: 11). HepG2 cells were co-transfected in 24-wells tissue
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25 respective si RNA sequence was CUUGGGACUCUGCAAUAGATT
(SEQID NO 6). This target sequence corresponds to
wo@sesiiBgle positions 1029 to 1049 ("Target 3"PCTSGEI0Og000368
16). The second target sequence used for of Source C
was AAGAATATTAAGGCTCTCTCCGT (SEQ ID NO 9) at
culturugihestwide 1pagi dfi Pasndid /DNA’ TSP rdplicative-itg]-lchigih clone, see
respective si RNA se(ﬁljence was 30 GAAUAUUAA

GGCUCUCCGUTT
examp}g angh tmesgc;ctlvq-ﬁlé{ Aidugleses (2 @mﬁg d-ipofectamine 2000

RPN SRR AR 11000005 e

RNeasyl ciné ANekay kits). t A corbiels, toolld weré “alsar gmtsfec%d witth Hilgprescence

labeleghionaiesing SENA [hnoptobo Bt Saepatboq 1 egages Were

perfoﬁHé& HI @uptlcle @ ShalN Klmm&fle\féhsaw@réj n@%réé—%?%&ﬁantltatlve real-
replicative full-length clone, see exanple

time rregep@q;ttranecrgqtﬁNAptdupﬂemescl(am g pctiegi r(gTGP@R) Reactions were

pertoppPf bt PG, U ot e EREACE o ik i ad e Fraster syr
Greeh &38R (RodRp @51 fp@ﬁ@rmgm@aq)rA@@AwmmmGr ed'l(SEQ ID

were also transfected with fluorescence 5 | ab

NO: Adhandad g HTANRE CECHOHMEGA T the' (PBRASTRE: 6ip)- For Lamin
A/C %&t({tiﬁh SR %ﬁ% e&k@@ ?{faﬁ%mﬂpﬁ \(/ﬁf rIsaCR I%raf:t%rg%ré B%rformed using

| Cat es measur ed
the szqnmhit iti gt impeoved girimetrs (G- @@WTG&[@HA@CGGTTC 3" SEQ ID

TR e SR G NG SIS L
LellidtBi A%t hﬁ)di'\@%ﬁ{l eérf SYhfcal C}l‘;ﬁﬂ&rl%ﬁgﬁ% mgGRaol 9734\5\4 Ibsolute

primers 5 (SEQ 1D 1
quan@@iommof FNA ‘@sT@@MW@A@TMT@rd Eur‘(GSE@eatE:d I\mth 36)vitro-

F ] o | -t.]
ransiigled S8 s B T oBeda Thont P vl s EIPE vagmuGramges)
The ESRes@di®nKof pudifidd taRIcEMEd RNANRAS hésured by RiboGreen RNA
CCCTTGCTGACTTACCGGTITC -3', SEQ ID NO 37, and 5'-
quantjigiiory TgauAGortegancPeria dilgins) pf Novzts«%}raa@é@pd bR Apyvere

Prep ndoc(ﬁ]%>Ilc %Sg?,bwéuf,%ocg%&% g%m‘/f\bggll% fgn ﬁéll%‘{eﬂ% aft llmg%N PK

were QbdubiA bwaso% hthtinet he bei-trgnséé etad aels c;rwnvtageangaiENA and

i N il BN, prohe YRR 1 dhdlse 1 rirguced

HBVC\Hfh@ %HE B& 500 HfheRt kifd BRatda8HS %[Rﬂ@gg B?'&W@éd Pﬁ@%!v%fé by
G een RNA quantitation reagent nvi trogen)
15%Ser| aI d| lutions of in vitro-transcri bed RNA were

prepared in duplicates. (otained data are shown in

[?Ugﬂ This d{fﬁ%cls ('i‘f{ efrsctdfenb 3 RNFs NGO bWe@n edie&dsdidces on

0% relative to the non-transfected cel
the rn;dmatl@xr géthiBy @.lmm tnbie duarip rihe/ dlffcrelm\wargdntetgm1§ that were

en and Proligo siR n fi uced
seloclBiSET F3I% JBaIAEhont THEF SN st Tac s SPeitnotes
form4tfon BWnﬁleﬂﬁVId a@MGI-HBmed hthdé HBV rephcatlon. Lamin A/C mRNA
levels measured by real-time RT-PCR in HepG2 cells transfected with lamin siRNA

showed a 45% reduction relative to the non-transfected cells, while non-targeting
siRNA and bnRNP K siRNAs had no effect on the lamin A/C mRNA levels. Therefore
lamin expression is apparently not affected by siRNA that has been selected for the
modulation of the complex formation between hnRNP K and HBV. These data again
also confirm that hnRNP K play a critical role in the process of HBV replication.
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[0089] This difference in effectiveness of siRNA
between the three sources on 25 the replication of
woiB5i0591B8 kel y to be due to the di fferent targrtT/SG2004/000368
regions that were selected (see figure 16). However,
all three si RNAs apparently affect the conpl ex
Exanhjsie TaDeetectioe b fdeinterbonko famRNB\K and HBNCa visy

replication. Lamin A/C nRNA | evel s neasured by
real -time RT-PCR in HepG2 cells transfected with [amn

Si showed a 45% r educ to. t.he
J%&H%‘ée?’%‘&‘ geﬁ“i‘ e“““ “3 ‘Hfoﬁ ?fz?\’:f’ EtP’i%’éel% w@s fpgaformed,
whicRvds heHitNRd Iy prépisg h@dezﬁ‘@r&éﬁ%&&ra@!@ ak ielldwgyi n A/ C nRNA
| evel s. Therefore |lamn expression is apparently not

0 - D B35 SR NSEL TR et

1x plﬁﬁﬁha‘dBquféEB@Sﬂuﬁa(PBSﬁgﬁd fAncudhted &0tk fHML0 Maih WHIRER Hriginal
acritical role in the process of HBV

paciRbl wlems .ePc‘ﬁ oy 0k [ i 5ba\-Hchy dseztssylntpegaie-N -ethane
I
o RY SHEPESF USELE 11O . s LPRGEL OO NROP ffganduny

|s exanp h “enri chnent  of

d1th1$’tH1%N51 IR, tﬁftaﬁcéﬂﬁ&ugﬁfo‘ho&t nEesho 'f@)h 3Wam achicevediPere
ein extracts as follows: 5

p cmgar | nucl ear
resus ﬂl—l%p@zoﬁglnpls Pkl el & 19ndwdewmogeyiged rinzadDounce
homé’éﬂlsigrdw{tgggpé%lggr h 1€ usgr%{kgsd Né[féleﬁhf? c? Bﬁ‘é %Speugefd%{lgfgﬁd By a 10
min ctrnlt@ugﬂion NAKE e | resuspdnde i RCS/)X oiffdrus {20 nzPM[HIEPEM (pH
- hydr oxyet hy](ng[éer azine-N -ethane sul fonic

7.9), QQEP Db f ermVpMeeley20 mM Wlt\/&énz BETria %&lﬂﬁwlhmd

ot hrei t After cent ation
weardf i spfpet dP oy SO AopideeiRly ol HRiesSOpdivsas then
transfeffred % Iﬁ[dr@eﬁﬁiﬁl@q{lb@i aRdfih@ibat ARst BOMREGEN 26 ivAtla gentle
Dounce honogenizer with a Sm;jestl e wth 10 strokes.

rotatigpcNe¢ledrrdebiis ovis ropeedstudcartHusation ah 13,000 gpmp for 40 min at 4

. BB bARR b BPP s e SHRER oy bt o o
HEPES GER 7.4 22 W NEITA, 20 snMNMETTE,, 25 nMI&KEEe420l jMikCl, 25%

treated with another 10 strokes of Dounce honogeni zer.
glycagel, 0.5sudpBAd} 6iFsmivepkenyhesthylgilfouyh Sfueride PMSE)] at 4 °C. After

dlalygh]sf agcggaﬁn:e'g{gg&?e ;l’Ib arlflei{l%gl &5 rlb%ll ?clm a %%OH‘ I ago bZ(F min.

ion | ear s re

Nuclégnixtraéty Gadré Gienadlighdie@Q@d rspored at -70 Qi TB’r@Em“corﬁentTd’nﬁm was
supernat ant_was di al ysed for 4_h against 2 changes of

quangitytpdnyitipier Biotemn Pogpynkif (Biprkas habgratpries) QSIP@Aa%mtedzlwvme

420 mM Nadl, 25% glycerol, 0.5
Sem%%@‘%@%ﬁ%henw met hyl sul fonyl fluoride (PVBF)]
C._After 20 djalysis, nucl iar extracts were

c|t 19093]; B ViRnRIR & Infssaciiongpasanalgeddy # mrathast thap iskppwn to
persdgwgﬁ&fd X He 2t Sis YR @elééﬁ%gla(i}laﬁ& %Eﬁﬁtf@ﬁgtsaﬁ'aﬁdtcﬁte “EMOA«.

rotern concentration quanti tate
BindRigoteactivnApivagdukest weiBi perRated ab@7atOrfoe) méi Mg 20 pl reaction
. acet I ated hovi ne __serum al bum n as a standard
mixtures (10 mM Tris-HCI pH 7.5, 50 mM NaCl, T mM EDTA and 1 mM DTT)
containing 10 pg of HepG2 nuclear extracts, 0.1 - 0.2 pg of non-specific competitor
DNA poly (dI-dC) (Amersham Pharmacia Biotech, USA) and 32P- dATP end-labelled
probe (1 x 104 to 1 x 105 cpm). Free DNA and DNA-protein complexes were resolved
on 6 % nondenaturing polyacrylamide gels. Gels were dried under vacuum at 80 °C for

1 h before exposure to X-ray film (Biomax, Kodak) at -80 °C. The sequences of the
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[0092] HBV-hnRNP K interaction was anal ysed by a
met hod that is known to 25 persons skilled in the art
W@300a/039188 ect rophoretic nobility shift assay" BCT/SG2004/000368
"EMSA". Binding reaction procedures were performed at
37 Cfor 20 mn in 20 | reaction mxtures (10 nmM
oligoht¢lsetidel gabbes. S(nubldotidd Nel{dnged md ERfldicant) 1wBiM DPIobe 1:

B e A T T L

B N S TN A T e S

AGADNIG BEIGDNAAN TG €CTCEEHGEXES WSEQ r B0 ved GP%be 4:

AGﬁﬂgﬁg@M%wé@@%%@A@&ﬂg@tﬁo@@aﬁﬁd%l'estgfqesﬂ gase
is shggth%(f LR ThEQG8XA Rbbe @obe 2TRBeSS QH%jQﬁfec%fd Ad¥NP K in

005/ 059138 PCT/ SG2004/ 000368 ol i gonucl eot i de
formpefobband| Auctreespomileng e rkse aad ofi diNR ved ) detastes: byPtheh€752G

prob Ry h0d: LR AR R LR AT ARl gy ofthe

bandd %)dlca}PfIdQB&i 1352A deldole @l AT 8NN BEASHaESi g GhdProbe 4.
NO. Probe 4: 5 AGITGGGGGAGGAGGTTAGGT TAAAGGT ( SEC
This |nz§hmes thst) the fitie Pebeahmece Pamerpondigslyndiffsrans binding affingy for
hnRIiff?( 1752A probe (Probe 2, lanes 5 to 8) detected hnRNP
formof a band. A correspondi ng weaker band of
hnRNP was det ect ed by the 1752G probe (Probe 4, |anes
, d

det ect ed an about 300 %stronger Si gnal than Probe 4.
10 This indicates that the two probes have a

co |ng different bindin finity for  hnRNP
. 1Qo3FRdes gt ex Fictaive o o Bl Ak i e tapetiutar
carmggﬂﬁlc@l)f 1iné HepGBYy hlaévek@@éﬂd Nughe @éugomt:@ Witheied -Caelt utfer A
wer e obt ai ned fromthe human hepatocellular carcinoma

(0 15cM INalGLN) mép EERRS, i V3t andyingnbatiamen rige &wl 15 miniveigh 5 x
o ST $2003 B IR v

MgQy, 1001 % aritgexked, st l714) vatiireenaifufatfdnedt 3000paBols min at 4 °C,
sucrose, 10 mM HEPES, 1 mM 20 MgCl2, 0.1% Triton

the pelldiORas \pdﬂhé’d dijce wAflt bufferdhamd fasgsptended gently, @D@e mpth 2@ ml of

vutte} Gl Thtodt, 10l B g 7 SRR 0GR oot s
P83£@) @i 2eMndiRfte wad inEbilEPESY 19 Hid wAth %@;ﬂtf& itieR¥Sllowed by
i bitor cocktail (Sigma P8340)] m xture

centrifygAtQ AL Dot Tors> Fih, T ﬁu@émﬁt#ué g ﬁamed cfﬁr DNA-bmdmg

§ I
o LB BB 00l B0 R85 By i
100 ad sefydeiohived NN Q) efatetocobtningr Andeit eidhgon H@dl-eaisb Qﬁsbe and
probes was done usi ng,
sense probe which were labeled with biotin at the 3” end, and 5° end, respectively.
Oligonucleotide mixture solutions were heated at 95 °C for 5 min and cooled slowly to
room temperature. DNA-interacting proteins were captured as described before
(Gadaleta D et al., J. Biol. Chem. 271, 1996,13537). Briefly, the oligonucleotides
mixture with SEQ ID NO: 14 and SEQ ID NO: 15 (depicted in figure 19), was
incubated with 5 mg Dynabeads® M-280 streptavidin (Dynal Biotech) at room
temperature for 15 min in binding and washing buffer (5 mM Tris-HCI, 0.5 mM EDTA,

1.0 M NaCl, pH 7.5). The magnetic beads were then washed with binding and washing
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100 m of deionised MIli Q water containing 1 nnole
each of anti-sense probe and sense probe which were

wo adwslosd3sv th biotin at the 3' end, and 5 endPCT/SG2004/000368
respectively. digonucleotide m xture solutions were
heated at 95 C for 5 mn and cooled slowy to room

buffet enpejuilibitied wINAFGBDéudet (20gn DissHIG, 187l gapdlyl etMasTT,
% scri bed before 30 ( Gadal gta D et al J. Biol. Chem
0.01% 7friton gg 600, 3203mM Nail.ahl ,0)¢ H2 usmfg@ﬁ{&,qte@owcéﬁeeg proteins was

mixe?inﬁ urﬁ’f‘@ 19 ﬂfsﬁgnl”s@e‘?%u W t h %D%ﬁgb@dgéﬂe%am

Biosdwri8€), sid eqjtisted thi 50Q ywih TEEﬂ buﬁ@r Afuclewrmproteins-poly (dI-dC)

solutltc)g%ra%tdgé ?q_%gurllﬂgagﬂ]m@ a% %ﬁqﬁﬁl\é}?ﬂ&pwgl?g glf %%r-rq)](é for

30 mﬁ@%duﬁd gﬁ&gﬁs WREE whaSiRi M@%ﬁ{jTWEtﬂ‘ HirRgl lﬁ&nﬁﬂgrotems were
washi ng 4 WO 2005/ 059138 PCT/ SG2004/ 000368 buf f

eluteérvdtheTEGBD buﬁ@rewnth\nltM FaED Thafshee qapiunng Trd slugicn prgmzhlre
| erol, 1 DTT. 1% Tr.i ,

was SRSl R apgrnMol fines Sl B0, o pifepao s Ry (@izeo)

mixt@e IELddMrastiohk weeh psgleg iahd sutjedpetd b@étoﬁl’:\%rag@}/&tlon 2-D gel
(dl-dC) (Amersham Bi osci ences), and ag%ust to 500

elect@phweslﬁ VRSEHIST e ACCOUAR da rthe, AsreasampBiogciere. projogyl with
some % S}éﬁpoﬂ%n@dfgﬁgb% ggalg?lglﬁzlghtg rﬁ%&l %Eg@ ?Ie’c dtated I,]protems was

maddji;b aun d/ohimﬁ ef BSO Mbmhvm@nhﬂlmmuffm t (7 MGmbap M ehiourea, 4%

criafPSAHE Bl e Er) e by e beairves g Brcny

by V(‘ir%%ﬁ%t £ dRfimat ahel@ (fO@%Pm%f@@ fth! rHE® &hhﬁﬂms Rfaded to
nucl ear pr ot el ns- pO m xt ur e. | ut ed

18 ciiog &t Bong0 \mnbnqaodhmbbalm Emﬁtepﬂ e t shpdretiomavas carried out

wcrivp Pk Bl oy i ARGETRR RSty R wes performea

usmgﬂl’@;ﬁh@@tAﬁYbﬁsham&ﬁ&éldﬁ@@) hyzoRta ﬁﬂﬁepo[deQﬁd)dé BRREIY, strips were
| e contal ni nﬁ acetone precipiltat ed proteins was

fOCUSﬁd@éW%Vt ford hOlond br 1359000 Mnor  lrepgmP@Ry ¥rfopd? hevith a
ot §F V80 R A SHESRE B0 nRTRES: Qe MLRALERON B i

The m X e Was m xe rre
15mlbof SIg E@mhbugnam duffen(0 mfMgeis-AC], 5IV0Qfkar PO giycetol, m%nSDS

ML TS TR T T
with @R Salnfo it for2Sd leI?LVYth%d(ﬁ@&%hﬁEt(S’Y@&gg QS(IEQ iMtead of DTT.

overnight. Isoelectric focusing (IEF) was perforned
Second |dnge1hsﬁ@@h oerticAnBDSHAGBI (Betiarit 61, &ioRndCaboratories) was

canigi SRUFE Tt Hor orianCuloBE ofTaf Y RF EanGrh R v Siver
stamf rof]tﬁe Bels g@ﬂ%r@uesft Silaér SthinfHg Mnaiﬁagﬁis%%ﬁ@nstﬁté@ positive

F, the IPG strips were incubated for mnin 20
enrlchgmt off 2 sESificINA-Dipdine droteifgoatparedo with the ngnigpycifig bipding

contr§¥ gl%ogﬁlglé%ﬁé%]? ‘859 se?_lﬁé‘.ﬁxg)[fé).flg 0 13 &Q})—%i tshtélg %%glfﬁ:rﬁw&n spots

appehredubahiommamfght bfappeombalyf rkDor 30 min with
i odoacetanmide (375 ng / 15 m) instead of DIT. Second

1 93] 89RIrie 1L oA R Pkl destmecPlaedfitle

manufacturer’s instructions, following which the gel plug was dried, soaked in

ammonium bicarbonate solution and reduced with DTT. Alkylation was performed
using iodoacetamide. Samples were digested with trypsin at 37 °C overnight on a

ProGest workstation. Formic acid was added to stop the reaction. Peptides were purified
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carried out using 10%gels at a constant voltage of
150 Vfor 6 - 8 h at 15 C. Silver 25 staining of the
w@edos/ 0§88 ver Quest Silver Staining Kit, |nvitrpPgERE2004/000368
denonstrated positive enrichnent of a specific
DNA- bi ndi ng protein conpared with the non-specific
with b(l:mdlmg -tip€ Oatidr @lutedl imgONtied emdtiisie opsyRRe-4(-BeRokydmiagnic acid,

It also reveal ed that specific protein spots
Pfepaa‘ffi)'@aﬁ()@d aggtonairites Dedu T HA- Kidiegh migfoligrf ekiamhwves yrosgssed on a
k S t
75 ol s AL SE R T R L RSB oy

meanisrtﬁ‘tMlaﬁ'bd Agssted Qhéwvwdsgrp\hbh@dmﬂzh]@org elasplspectidsopdr (MALDI.)
aked in _ammoni um bi carbonate sol ution and reduced
using,g MiCTSmRSS &) kPFAimash SReelOpgter oPREFNCH gy of pepiide fragments
ves LAUGRSEL B fonBRURLERNSSE LA oy Wk |LASIRS i
(httpWasvvagdeebniorestanghseivieces.eaof)i OrbtaiReptdatiewemwe searghedi dsirgyl the

2005/ 059138 PCT/ SG2004/ 0003 it 18 Zi -ti S
MASL SPEIE B AGE oW TSRS R Rl B o A E0 and
sequeétiebd peptided pa"'i‘é st AteB Q20 MRRE Q0L tgehh&lceoal?gﬁmgﬁﬁ oﬁ: tlfet $6€'kxDa

mcrollter of eluent was processed on a 75 nm C18

protegroteyeaiedhigh hbmolegy starevfo RMPKrateina. Fripharmeraris snotagnlar
obt n ASSI sted Laser
mass g Ths; %Sﬁfﬁ’ré’tn)é{‘}%nﬁﬁeds %%fj@p@? FLSBY (MaLDI . ) 5

usi ng a Mcromass Q TOF2 mass spectroneter. Sequence
quergy of pept| d frtarre_nts l\l/vas carri ed outt [
8 .. ALY SIS : i '

unrSPIL K Py B P EBRBS AR S . cO )

Wer e ~sear ched usl ng e NMASCOT sear ch
engi ne (vvwvv matrl XSci ence. conj . Results of the 21

obt aj ned an sequenced, etlde are il ted in

£ RS shetbeuy B i Bt Pl i  riulatory
regioR "ol aehér%)aﬁﬁé’ CRbLebrNh@hcb ‘ﬁf@érﬂ’ﬁﬁc&@ LESIEY, 1 "HBWK to the person

pr ot el Furthernore the nol ecul ar nass of

skllltaﬂnaltlyfsa;daqﬁ Yo%l pullrdowheskay’hat of hnRNPK pr ot e| ns

roPRROTR pie RS R A S Rob e R 1 5

transBuitdde PAVitEd Scddkdibis td Matufacairdi®s [i088k}ioAs MEhDadbE reticulocyte
anal yzi g? i nteractions between hnRNP_K and a

lysate esygfieny orrpmegdgansh inghbaied dpal-2t M NaGlygvithy gp ¢x¢8%53AE either

ot fpf SRS me (DLD e MR BT SaREERTG ST K

may bb eomﬁmhﬁd bg?@ihmmgms fm1hbngm| 1. thbnlgll?ﬁ‘ﬂE ﬂ@mt(BEQS"Jab@itmdlsmg

en 20 tr ccordln to
standih e REAEF IR & ferﬁgstm b 3uS G KPS e pyfeformed
into DYSRL ng§f§£H oﬂ:t> %)5' AUHEH S GnkiNnatted M MaQvith 0.2
W th’ an excess o el t er ut at hi one S Tr ansf er ase
mM (sGBOpy b p-D-idogalii@py rapositiei RectimbiheamRiFot&ins @8 thempliiidd using
may be constructed by cloning the full-length 1.4 kb
estabhig hromptograghysehrjgues ysing H@athlone Sepharose High Performance,

prepacked in GSTrap™ HP columns, according to the manufacturer’s instructions

(Amersham, Order No 17-5281-01). The eluate is dialyzed overnight against an aequous
buffer containing 10 mM phosphate (pH 7.5), 50 mM NaCl, 0.05% Tween, and 20%
glycerol. 10 ul of in vitro translation mix are incubated with 1.8 x 10™ mol of
recombinant fusion protein in a final volume of 110 ul. After 3 h on ice, bound
complexes are purified by the addition of 25 pl of a 50% (vol/vol) slurry of Glutathione

Sepharose beads (Amersham, Order No 17-5279-01) in incubation buffer and mixed for
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standard techniques. In a first step, GST and
GST- hnRNP K vectors are transforned 25 into DH5a,
WQ@r@#n34188 an optical density at 595 nm of 0.5 RPOTISG2004/000368
i nduced for 2 h with 0.2 nmM
| sopropyl - (3- Dt hi ogal act opyr anosi de. Reconbi nant
15 mfi e £°Gs Adee ekﬂ@ﬁiﬁprWaBthnglUSﬂngl ircabatibn $hffdr, the beads are

chr omat ogr aphy .t ec S usin hi.one S
onde AR A AR LoCTi SUES, el g, Gt B e, SERNRI 088w o
least ?Z&r:rlgrn‘?(hrg Fd &hgﬂ(?er TRG i ttH ICRIT-AnRRP U YGdd @"SST alone. Further

No 17- 281 0l1). The eluate is
verifidatiny p thiineranitightcam glad rbstrelmateddq’musprwl lbyperanents in which

in vzt%aé%i Pgﬁ%%ﬂgﬁ{;%g}?ﬁf fé ]g) | ﬁov :Tl\ﬂr glaO 0. 05%

translation m x are incubated vvlth 1.8 x 10-10 nol of
reconbi nant fusion protein in a final volume of 110
Exaniple 10:MAnalysis and Guantification ofithe complexdéormation hetpeer|

. slurry of
3ry ResioR on, o kOl Vi dor o
17 5279 01) in incubation buffer and m xed for 36 WO
2005/ 059138 PCT/ S&2004/ 000368, 15 min at 4 C.
eﬂﬂ%??é.f\/éu%ﬁn%@owqf rnalyging w&;&%&opénb%w?féhnRN%’eK and a
rogu JEAE ReBhin LAAIER ORI O ILBRE the PRlanlBE I AT HBY, s oz 0
the patson Iskdlstl ib-thelad asoa é‘CBBﬁa:ﬁnhmmmenopreCIbltmtdmmgChIé’) assay” or
e SST-hNRNP K than to GST alone. Further verifications
ChIBgssehi-s interaction can al so be repeated by reciprocal
experiments in which 5 in vitro translated hnRNP K
bi [6098] dﬁpﬁ}mns arehiaamséactad| witExIamb]SéAl Gull- Mgﬂysplsicaah’d clone

A R L O L
lysedVintl§s B@fe{rQQ@ﬁlMﬁnfstChgﬁ TRLIM EIPFA AN YEioAdX-100, 1% SDS,

interacti ons between hnRNP K and a regul atory region
150 wM ANagdpad lmM RMSK)sandf sonidaiesl a8 DHey dah3Q cee. ﬁu{e tof eight

tnnesH \éhtnnﬁzga,tlog W dsne attrﬁ]&ll%ﬁ S?p%e& iﬂ(ljc‘in(f %lh Mo ‘rélﬁpé‘é I:elﬁﬁacﬂ?ﬂean.

I nmunopreci pita assay

50 pRo$ Sdhicatdd0QBHle i‘deﬁls@a el I uR6L 10 mavisT ﬁQICBq)H\IISt dddeBePronase
1752A full-length replicat | ve clone 15 as descri bed
(Rochey 28xag/pileis thematlded k4 sanpeles/tosz Bdalgpngentration of 1.5 pg/ul. After

o S SR Ry AL 0P Y 0
conceati@ign of iSVE, Imnk@pftt TpN@@')n anetiddAIFAESE0 and Trls—Cl pH 8, 1

soni cated at 20% Dut or 30 sec, five to eig

mM EDrés . 1’7¢(:Emolﬂ|X11@(lélt]+58nnMsNgGh 3 @r %@asmlhﬁ%s}s k&eaé’éeﬁl & dilge the
ox 8 PR B 5, 2R Do) e 18 Jpugein A

sephiToQEB 2 B2 Anidriah and @hoﬁgétﬁh Yorl 1S Ihhle m‘had)@@djs 4re tissrgetiagented
to a final concentration of 1. 59/,1. After an

by aj siendeet fcshnigre apah s Feutrifugation dmantable getrifigsy Avhgrrafter the
oo 5 PRA081 30, PR ARTARRELR' g Qo Butd e g

wheBaftet theMdEIoA, isl actibated nwih 1€{xht ]z@ﬁaﬂiMl NavGhnightr at ei€e Pre-

I.nhi bitors) is adde dilute th
equilibrateg protein A beads are a dedo followed by an 1ncubat10n for 3 h. The beads are

washed and bound immunoglobulin complexes eluted with elution buffer (25 mM Tris-
Cl pH 7.5, 10 mM EDTA, 0.5% SDS). DNA is extracted using the with the DNeasy Kit
(Qiagen) as described in example 1. Real-time PCR as described in examples 1 and 4 is

used to quantitate the amount of DNA using primers designed against the enhancer II
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extract. 1 ml extract is mxed wth 40 | protein A
sepharose beads (Protein A 25 sepharose CL-4B,
wacessbansy and i ncubated for 15 min. The beadsper/eGrioenoo3ss

sedimented by a standard techni que such as

centrifugation in a table centrifuge, whereafter the
regioBUPES Rerh@iflie issillbgtansy @regamples newnd tulresitivartand aleNRRtd<ted in

i mrunogl obul ins are added, whereafter the solution is
agaros gelpstng$taprend teghnigies.agi t ati on overni ght at 4C. Pre-

equi librated protein A beads are added, followed by an

i ncubation for 3 h. The beads are 30 washed and bound

i mmunogl obul in conpl exes eluted with elution buffer

(25 MM Tris- A pH 7.5, 10 mM EDTA, 0.5% SDS). DNA is

extracted using the with the DNeasy Kit (Q agen) as

described in exanple 1. Real-tine PCR as described in

exanples 1 and 4 is wused to quantitate the anount of

DNA using priners designed agai nst the enhancer 1l 37
WD 2005/ 059138 PCT/ S&2004/ 000368 region. This
technique is illustrated in exanples 1 and 4. Positive

bands are detected in agarose gel using standard
techni ques. 38 WD 2005/ 059138 PCT/ SG2004/ 000368
Cains Wiat is clainmed is: 5 1. A nethod for altering
the load of a Hepatitis virus in a host organi sm
infected with said virus, conprising the nodul ation
of the conplex formation of a heteroge- neous nucl ear
ri bonucl eoprotein (hnRNP) K or a functional fragnent
thereof wwth a regulatory region on the Hepatitis
virus genone. 2. The nethod of claim1l, wherein the
said virus is selected fromthe group 10 consi sting of
nouse Hepatitis virus, woodchuck Hepatitis virus,
ground squirrel Hepatitis virus, arctic ground
squirrel Hepatitis B virus, human Hepatitis B virus
(HBV), duck Hepatitis B virus, heron Hepatitis B
virus, sheld goose Hepatitis B virus, snow goose
Hepatitis B virus, Ross' goose Hepatitis B virus,
stork Hepatitis B virus, woolly nonkey Hepatitis B
virus, orangutan Hepadnavirus, GB virus B, 15 and
human Hepatitis C virus (HCV). 3. The nethod of clains
1 or 2, wherein the host organismis a m croorgani sm
or a mammal. 4. The nethod of any of clains 1 to 3,
wherein the mammal is selected fromthe 20 group
consisting of a rat, a nouse, a squirrel, a hanster, a
woodchuck, an orang- utan, a woolly nonkey, a

chi npanzee, a tamarin (saguinus oedi pus), a marnoset
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- ok Method gh amt piclaims [do 3gwihgistn thsgnammalng s

and a human. 5. The nmethod of any of clains 1 to 4,
wherein the nodul ati on of said conplex formation is

wachiseseids by neans of altering the total anmunPCOR8G2004/000368

vapjant of 25 heterogeneous nucl ear ribonucl eoprotein
(h K or a functional fragnment thereof in the
cell. 6. The nethod of any of clains 1 to 5,

What Riinsé R0 admi ni stering a conpound that nodul ates

the complex formation of a hnRNP K protein or a
functional fragnent thereof with the regul atory

. r Agietiioddior alkezingajatoad bba Hepatitisgdnone a 6t otgariibe infetteddvith

of .any of clains,1 to 6, wherein the pequl.atory, region
i Eithan ot e Mo BB A DuIPISo VR SgS) YRS
Rfebh SR BORRIG prétein TRER NP RS 0funéhi@alrdem¥an&esf with
the enhancer 11 region conprises positions 1554 to
16r5ulafory tegiddequihe HepatBiswirusgegemone. 9. The net hod of
any of clains 1 to 8, wherein the said virus is the

RARASPOLbAE L RSy {8 T 658 ™

| gon¥istify offabie dHdpatitid Vifus| d@oddHuck dedpatitiofinsy ptoant equirrel
conmpounds that, nodul ate said conplex formation. 11. .
THepaliEs Kisus, grctie|zgeund sguireb Hispatiisg viasimapdispattis B virus

S . . o .
T o T PSPPI RuS Hopatiis B
t vierseafow grose BliepatitistB virdse Rosg) gbaseddgpatitigiBovinpn stoHeHepatitis
patitis _viru one, 12. The neth of, cl.ai .
BN PR e RALS T P B PGP Y P s B
vgu{dqﬁm%rﬁé%@{i%ci@mg gchyst organi smover a period of
tinme. 13. The method of claim 11 or claim12, further
conprising: 15 conparing the obtained results with

S T A

e contr nent co
t hemas® of a conpound that does not nodul ate the
conpl ex formation of said hnRNP K protein or a
functional fragnment thereof with the regul atory _region
Slelef Siprp e

gé%g?}b&ﬁistiwg Sfgidt, § huddeRa ﬂulhleﬁ alaiiter! £ wbBEHNRBIA orang-

tis B” virus, the regulatory region is enhancer
| itan,zeoailyemenireyt hehiopanzes| a taszes iy @agirivus eadimus), seBamipset
use, of a variant of HBV that does not contain adeni ne
2P 9% 4%y 1752 of the virus sequence.

5. The method of any of claims 1 to 4, wherein the modulation of said complex

formation is achieved by means of altering the total amount of a variant of
heterogeneous nuclear ribonucleoprotein (hnRNP) K or a functional fragment

thereof in the cell.

. The method of any of claims 1 to 5, comprising administering a compound that

modulates the complex formation of a hnRNP K protein or a functional fragment

thereof with the regulatory region on the Hepatitis virus genome.

. The method of any of claims 1 to 6, wherein the regulatory region is enhancer II of

a hepadnavirus.
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16. The method of any of clains 1 to 3 and 5 to 15,
wherein the host organismis a 25 reconbi nant

Wai2005089138Ni sm expressi ng a hnRNP K prot ei n or PaT/SG2004/000368

10.

11.

12.

13.

14.

15.

16.

17.

functional fragnment thereof. 17. The method of claim
15, wherein the mcroorganismis a cell derived from
liver tissue. 40 WD 2005/059138 PCT/ S&004/ 000368

Tthe midthodref deich Dfwltdreih theledhamfeelleegionh@ngelisks pesitidnsdrS54
derived from a_hepatocellular or a hepatobl astona cel
1tp 1845 ebthe Hepatitis I yHUHEENOMS m 18, wherein the cel |

line is selected fromthe group consisting of HepQ&,

. HER3Be thbPMny 3 Cl AR5 2o 8 SndiER 1o sarD Y84 is the kligﬁaﬁ 'Hepatitis

Hub-7. 5 20. "A nethod of any of clains 1 to ,
viBemras.n the conplex formation of the hnRNP K protein
or a functional fragnent thereof with the said

requl at o reqgion of the. it ' | S - C

o ahet Yol Anglh B orafim’ 87 b el the Rl 1 BFHEGH,
Chathod 26, thavienigficatibh ef suiableicompouttisnibhemolielaieSafdNANgslex
DNA. 22. The nethod of claim21, wherein the nucleic
aormatiffl ecul es is an aptamer, a 10 micro RNA (mi RNA)
nol ecule or a small interfering RNA (si-RNA) nol ecul e.
2131ile hEGodBF Bt 96, &Lﬁ%hmng 2dmMISE S LRI EdBbSurRiCiof

nol ecul es 1s a si-RNA nolfecul e conprising the
smqdidaiieg the cORlek fomatior of SEGRND KNG afuncseanl ftrgi@nt ghereof
SEQ .ID.NY 8 ar, SEQ | D 0. .24. _A net hod of any of
i Wb e g eigROPEIR ke MRl viRs FEBPRE. bR K
protein 15 or a functional fragnment thereof with a
rEgHnathed Wf Elaih O, fafthdriempEpial nfdasurihg tie rusnberofiHkpatéth
by a conpound t hat nodul ates the phosphoryl ation
stigsipartiglesds the ot orgamip ONem Reriogf tiie net hod of

claim 24, wherein the conpound alters the degree of
p’ﬁﬁ’éﬁ@%&'oﬁ&lhﬁﬁ‘ f‘lﬂ)r Aafth Rt cBlpli8iy: @ functional
fragnent thereof. 20 26. The nethod of clai m 24,
wrenpeiring ttreott ginpresdtsavitlethesd die ¢omtnod eedabwkementquant ity
of hnRNP K proteins or functional fragnents thereof.

Th od ny .of. cl aj 24 to 26, wherejn t
LB RaTRL Mn ot R R PE g ek mpll coliFFL B € or 2
Ofbrhftfing @hdt d5¢H dod @fdduldé thd Bemprek fath Afoncdfakid ARNP K protein
wherein the nol ecule on the cell surface is_ a

r eicieiyngiional fragment theseof yathBe regulagqryinegiom onfhe Hepafitiserus
rgeql%g,{epr IS a receptor tyrosine kinase, a nenbrane
receptor with associ ated tyrosi ne kinase activity, or

a G protein coupled receptor.

The method of claim 13, wherein the Hepatitis virus is the human Hepatitis B

virus, the regulatory region is enhancer II, and wherein the control measurement
comprises the use of a variant of HBV that does not contain adenine at position

1752 of the virus sequence.

The method of any of claims 1 to 3 and 5 to 15, wherein the host organism is a
recombinant microorganism expressing a hnRNP K protein or a functional

fragment thereof.

The method of claim 15, wherein the microorganism is a cell derived from liver

tissue.
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woheds@setss deri ved growt h factor,
18.

19.

20.

21.

22,

23.

24.

25.

26.

217.

28.

29.

41 WD 2005/ 059138 PCT/ S&2004/ 000368 30. The nethod of
claim?29, wherein the receptor is a receptor for a

a receptor foPCT/SG2004/000368
th I Ll r r. '

M e BBP s 17 IBEERE 1 gf PR PETHoRE s B Rt or
r£hepatodlasionta @M linet erferon, a receptor for insulin, a
receptor for an insulin-like gromh factor, a receptor
for an_interleukin, a.b reCﬁﬁton Kgr bl ast

a, fibr .
gHeprhpd et grim & Pdeesit Bt oebrling iy ?ﬁ}?‘bgﬁ?’fnet?lﬁ&&‘fl@pﬂ?é}@‘étmg
C @}’IQIEF ag T - -
t&angf oféﬁeﬁgb’g?%d\?w%&? act or/,s’ %ffq?%pir’?gggtgﬁo’rmfl%ﬁ %rnHuH 7

epi dermal growth-factor. 31. The nmethod of any of
cAanetbodaf any of Olainmhktoel % wihkeeia gerdompler faamatigo nf the hn®kNP

rotein.. 10. 32.. The t hod of clai.m 31, wherein
ok PPt tihondl reeB bR BRF iR BB Tepiql o e
| Hewgiak viug &Feduced By lebiikasha, madkit AU Megbabell i n or a
protein based on the ankyrin or crystalline scaffold,
bi nding to a yeceptor,t¥rosine kinase. 33, An.in-vitro
Ekcmailigs of dlaim 4.y heee 1h hecslsinacia aplprle SRUATNG:
the formation of a conplex between a hnRNP K protein

OfhmbHBE bt SRR 2 WARRER thel MRIGO heid 3o @ildsis BR Rptabdel S

virus or a functi‘onal fragnent thereof that contains
t inécre R GeiRNA) molegilens a soalb intsiferinge BAAa(si-RINA)Y melecule.
conmponents that formsaid conplex with each other.

Th od | ai.m.33 QIRL-i:SI Ng. [ a
R T G T
f @ohmisigNthe kequebeSAISEQMRND: R, SEQL ) N4, SEQUITE NI BAKEQ
fragpent thereof with the enhancer Il regulatory

r NGk 8o SEQRIDNEaAY1i s virus genone, and (b)

detecting the said conplex formation. 35. The net hod

Ofy Iﬁétg(:x!efbﬁagngeo\gfteﬁrrﬁg Dtd £ vAREAS thOtdrsctRBIFFATHHRNPK fotein

suita roscopi ¢, photochem cal, photonetric,

f dnofunntiéenal fragmend ittekevndivathl 3 regnlajorptrégion 86 therHepatitis virus is
t her,nmodynam ¢ _net h or .I1.S,_based on cel |l.ul ar effe .
SOOI R DPant s o gtsied AR ishoSPhei ety SRt Eelitar
na;rﬁlqg}leﬁ@npri ses a cross- linking reaction. 37. The

nmet hod of claim 35, wherein the spectroscopi c nethod
conprises the use of fluorescence_ correlation

s pbemethod op glaim 34.esio SreommppmpelesthodesioneBes  3s.
T ' : : .
ThsBhsARH0Rbr EhATE o6k RudcliBndl HRIRIER Hefoot

n met conprises t

The method of claim 24, wherein the compound alters the intracellular quantity of

hnRNP K proteins or functional fragments thereof.

The method of any of claims 24 to 26, wherein the compound is an agonist or

antagonist for a molecule on the cell surface.
The method of claim 27, wherein the molecule on the cell surface is a receptor.

The method of claim 28, wherein the receptor is a receptor tyrosine kinase, a
membrane receptor with associated tyrosine kinase activity, or a G protein coupled

receptor.

41



10

15

20

25

use of a |abel that is optically detectable. 39. The
nmet hod of claim 35, wherein the radiological detection

worbismdoisenpri ses the use of a radi oactive | abeir/SG2004/000368

30.

31.

32.

33.

34.

35.

36.

37.

of e 3 e fimar et oreor Rto ML Bt

UsRwalh faefty, Dfecsidt 0B exdthrbvidth, @e8MpioT BY G déesRifadibr, a
| east two nucleic acid nolecules conprisi ntg t he
efpseiterior |enkaesgn drhibifory hectosep saceptpision ap intesferygs a receptor for

< ; . ¢ : Co .
o AR 3 ecp S 1Rl T 600 HeLegBHPRYE R brlenkin, o
ofeceptad for 4 Tibrobat giowwth ftdrpcteebonfor & gratdocyte-nmetophage
contai ning adenine at posjition 1752 is us%d for a
c6949mb$t%@ét§tgrféﬁteﬁta. regeplorfiyca HRRSHBEIRE SEIJRCET, 8F As

3 4 : (WAPRVIN e reening for potenti al
Cge%ﬁgarn%%a%%}p&g}agg{?& Lf?c@gr treatment of Hepatitis
infection due to their 15 inhibition of the conplex

f Thermethod ob inyoficlEe 2K tp 301 whereimrtheaag emisitar@ntegonist is a
fragment thereof with a Hepatitis virus, conprising

t R€" 8 nul t aneous screeni ng of conpound libraries on

mul tiple-well mcroplates using automated work

sTa¢ mett®d of dkim Bhewh@tinake ploteth &iathddin hideinm Fdigpeptide of
Hepatitis infection is caused hy HBV. 45. The use of a

c Biepporaiindamdy gupedimap Hamypeglpbwig g spioign psed on the

ApigfRI }m Ny & &3 Inpjl ihOkgRLEeri ng
RRﬁIA rm|°2€r| e@,ﬁﬁc%%@uh S thgg(?grme t?at erb%lhe g sol ute
guantity of hnRNK proteins in a cell, conpounds that

mAalih-«iteo mbbod dbglepefyofg pirospiod gipabloaf dfermgRhPfdcmation of

praoteins, and agogi or, .ant agoni.st or a el |

Db b EplR peditn BHARNGI R pRieios A R AR Gkt vt
OHepatiRVituk 8F a RindBskl GfagmBRQENESE AR ortalhs tHe@nhancer 1T
manuf acture of a nedi canent for the treatnent of

HEG&EAN;, £pmBprising emdacting the comenoapnis thabfanm sgid complexgvith each
a%){hg;ed via the nodul ation of the conplex formation

of '@ hnRNP K protein with a regulatory region on the
Hepatitis virus genone. 46. The use of claim45,

whge giethotlloé clago 3B stongprisangt agoni st for a cell surface

B3 BRRE e Reut e Toh s ot BOLSBAM S SRR Ry o
20054 BR3P RGIH1eia?dt 34 A R368 radh@n e th 2Bofaw R theR@RhhEE 1T

of the lipocalin famly, a glubody, an inmunoglobulin
or degyatoryeiegiop @adbe Hapatitie vamk getiomeoandr yst al | i ne

SEAl el ng Bl I %gm&)"? FolGGRRL OF tyrosine kinase, a
rane f%;ecepfior ThOas80d at ed tyrosi ne ki nase
activity, or a G protein coupled receptor.

The method of claim 34, wherein the detection is performed by a suitable
spectroscopic, photochemical, photometric, fluorometric, radiological, enzymatic

or thermodynamic method, or is based on cellular effects.

The method of claim 35, wherein the photochemical method comprises a cross-

linking reaction.

The method of claim 35, wherein the spectroscopic method comprises the use of

fluorescence correlation spectroscopy.
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5 47. The use of a conpound identified by a nmethod of
any of clains 8 to 44 for the manufacture of a

wordisgaymsst for the treatnent of Hepatitis inf@Criser)o4/000368

39.

40.

41.

42.

43.

44.

45.

46.

W:f“ﬁ eﬂm‘ﬂ%‘f laYan?gl wf'x ‘}Qiﬂ tfne oglﬁ)ltérﬁé%%’:ﬁ/ekeactﬁ)h e@gféor%%r%es the

ot Bt ) ern w
res]auifatlﬁlﬁeyt}[aeg;dpmcﬂly ddn@tafﬂmaat itis virus genone. 48.
The use of any of clains 45 to 47 wherein the
F&ﬁatltls infection is caused 10 HBV. 49. The use

ametiop o fldma &p ewa‘éamftheowl%l@ﬂcﬂ?&%@ﬁ gredhod gprggprises the

aﬁ:feadﬁrrﬁdloﬁ@t%@abeﬁm mol ecul es, small interfering RNA
nol ecul es, conpounds t hat modul ate the absol ute

quantity of hnRNK proteins in a cell, conpounds that
mbteihsetaf ddims 38 0y s thabéomppriss e rydeatfianrelastropldRhic mobility
pro#tel ns, and agonists or antagonists for a 15 cell

3% receptor that is able to induce the regul ation
of a cellular kinase or phosphatase, for the

nahel hgcdfung o6 tlaBnL3BMo0®)i dohpiisingrthe ee of @#Jeuesiveo Mlcleic acid
Hepatitis infection, 50. The use of claima49, wherein

t H@le&glﬁﬁ Fgmpmm%\me&gb%ﬂcglt I fegiomOf the) Hepgtifia BevirusdeNdor
K F@fgeﬁé 31%' os 1 ﬁ aﬂgéé%%t I:(Hﬁalﬁ g@éﬂlﬁ& hg}gbsglg%@%ﬁglrldfgﬁéagald

se or p tase is a nut
pedqupmpet i de of the |ipocalin fam Iy, a glubody, an

i mrunogl obul i n or a protein based on the ankyrin or

c sta li.n caf i.hding.to receptor tyrasine
cirie tnog F oA o Pl sPonidhis A-BLbEREEb St b BBikadente
Kt stRioaCt7bY iid vked 8t atcofarolth@dstietn&AUpl ed receptor. 51.
The use of a compound identified by a nethod of any of

cl ai ms to 44 for. the 25 manufacture of a
cdhp B@thddﬁ apy pf @W@l%@ég A dpicthe initpe sreqring for petenial
5 I
compBt By e Bl KRSk, Jible SleisARICBTHEA Bl
v irrhitstiONAE the qumplee fororagionbf avhnRNIdﬁqsomm orcacﬁuhancmal

n 1752 of the, sai ence for

eni ne 0S| ?‘FS e .
© B hreefD b HCR TpS compeiit e roRT It icaaing of
| Bo¥aIndaibriiees daRadliple SwellithREJp1ORs udifhg automated work stations.

The method of claim 43, wherein the Hepatitis infection is caused by HBV.

The use of a compound selected from the group consisting of aptamers, micro
RNA molecules, small interfering RNA molecules, compounds that modulate the
absolute quantity of hnRNK proteins in a cell, compounds that modulate the
degree of phosphorylation of hnRNP K proteins, and agonists or antagonists for a
cell surface receptor that is able to induce the regulation of a cellular kinase or
phosphatase, for the manufacture of a medicament for the treatment of Hepatitis
infection, wherein the viral load is altered via the modulation of the complex
formation of a hnRNP K protein with a regulatory region on the Hepatitis virus

genome.

The use of claim 45, wherein the agonist or antagonist for a cell surface receptor

that is able to induce the regulation of a cellular kinase or phosphatase is a mutein
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47.

48.

49.

50.

51.

52.
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based on a polypeptide of the lipocalin family, a glubody, an immunoglobulin or a
protein based on the ankyrin or crystalline scaffold, binding to a receptor tyrosine
kinase, a membrane receptor with associated tyrosine kinase activity, ora G

protein coupled receptor.

The use of a compound identified by a method of any of claims 8 to 44 for the
manufacture of a medicament for the treatment of Hepatitis infection, wherein the
viral load is altered via the modulation of the complex formation of a hnRNP K

protein with a regulatory region on the Hepatitis virus genome.

The use of any of claims 45 to 47, wherein the Hepatitis infection is caused by
HBV.

The use of a compound selected from the group consisting of aptamers, micro
RNA molecules, small interfering RNA molecules, compounds that modulate the
absolute quantity of hnRNK proteins in a cell, compounds that modulate the
degree of phosphorylation of hnRNP K proteins, and agonists or antagonists for a
cell surface receptor that is able to induce the regulation of a cellular kinase or
phosphatase, for the manufacture of a composition for the diagnosis of Hepatitis

infection.

The use of claim 49, wherein the agonist or antagonist for a cell surface receptor
that is able to induce the regulation of a cellular kinase or phosphatase is a mutein
based on a polypeptide of the lipocalin family, a glubody, an immunoglobulin or a
protein based on the ankyrin or crystalline scaffold, binding to a receptor tyrosine
kinase, a membrane receptor with associated tyrosine kinase activity, ora G

protein coupled receptor.

The use of a compound identified by a method of any of claims 8 to 44 for the

manufacture of a composition for the diagnosis of Hepatitis infection.

The use of at least two nucleic acid molecules comprising the enhancer II region
of the Hepatitis B virus DNA sequence, one of which does not contain adenine at
position 1752 of the said sequence, for the manufacture of a kit or a composition

for use in evaluating Hepatitis infection.
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