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VETHODS AN Wﬁ m(]? ALTERI NG THE LOAD OF

HEPATI TI S a"mmﬁm' W ] The present invention rel ates
to a method for,aldering the load of a Hepatitis
virus present in a host organlsmthat is infected with

METHODSANDIGOMPOUNDSIHOR AL THRIN € TH EdhQAD OF

the conpl ex formati EPATRITES VERES0US nucl ear
ri bonucl eoprotein (hnRNP) K or a functional fragnent

thereof with a regulatory region on the Hepatitis
virus genone. Additionally, the invention relates to

et [0009] The Iftededle ivichiiom GelaRiTo Ud dsethdth forasleeripl thetload of a
nodul ate said conplex formation. The present

Hepafifisriius presesoinr ahest esganisne Bigh tsuinfestediuith avfé\ \amSeTblé method
corﬁ%{i'ée?u egfﬁ%ﬁuﬂggﬁlcﬁ{ Eul ) ?1 SHféQ aﬂb’ﬁl(ﬁ' b geneo%ls nuclear

I MMuNog antagoni sts an
rib&uctedptoteir(hARNP) Keerepfumkctonat cﬁﬁgﬂmndmetebﬁwlmgalhmry region
t he degree of phosp horxl ation of hnRNP K proteins, ﬁ
on ie | Hepatitiy nBisn aenamsat Addtianalbve tbr,anyentioncaaten g methods of

1delﬂﬁ§2ﬂn% Eéﬁnﬁéur{agaﬁp ? afe d0leRb Hddulte skil %H ex fol?lglatlon. The present

lon relates to the use of such npounds for the
invdhta'xgna)lso selates tdleq@apourids thatfaze tblerto ak:ﬁ@@@]sudﬂexpadmlaﬁi@, Buch as
al\n He(ﬁ)atltl erusef {e tvvo of . seven knowp uses «
P GARd halesless ImunggoRulins. HHAEOP, FROSBONSRng cEl Surface
rec F@gﬁst %&n@%ﬁ@y Rhatf Rodhlie MR qegﬂey &f Ph&%ﬁ@@l&foﬂbf &hRNP K

afitis. Hepatitis caused by infection wt
prdﬂapataStweil Bs @pm@ovmdrswbau Blodul2® the;j lotracwéinlauwuwlthecefl hnRNP K

prq‘ﬁ% i Sy aPan FIEE ot T 71 D pespuiap thefinosis of

tRisGhfeefibcal |y infected by the Hepatitis B Virus
HBV) nore than 170 mllion people by the Hepatitis C

VI r ectlve reviews se ' .
"o bt Boat TREGHISE LT IB0I0E (ot hofhyiruses
(Hqiatltls lgrBet, BOR( 84@dd TT200Bes)2B5togdhily accdsntafor the majority of
arison, the nunber of 25 people infected wth
casgg, ggﬁlrﬁlnﬁﬁma@f He%ﬁwawqddy (flleG\V)O“|‘§lﬂé§'l°Pﬁ‘Htse% o § pus is a

qu woRdwili@ rllle I%Ble?n L& quxé b ?heI moé ?ﬁﬁ% ?fgedﬁohﬁ in the world

erious conp tlons suc l'Tver ronic
todaigpMoarti thaprm asfliong pbaplelwmﬂ\dmde arei chrbmisaly wifietted by the

act| v s at is var i | bl eeding,. .
HeGis Y I A B Dt bk 70 P igh iy (B s C virus GiCV)
(fokﬁeﬁkbﬁ\bé réVidWs REQIThiNg MaMed Bt ITahddy 3629401912003, 2089-2094;

Hepatitis virus; chronic Hepatitis with extrahepatl c

Pogeard,opt dle éunmﬁ%%ﬂé@b)c PR S 2@$§1@®eAﬁﬂJ compgrzngle thgfnumber of

li.ver tr ntati on in and t
pealy et o€ Wb, e RREy Mify) B0 Vit o be o0
miBbhdERGRi SHEHISE 5 dsbadiatad With seti@adoniplivatforsbpet asybiosedilure;
on chronic liver disease can result in a nore severe

chrgniseHepatitisnproBegHies to immhasisy cirshasiy wibragtivg Hgpaytis at risk for
m%%f b&%@‘%‘ﬁr gém%? pﬁldohepailo%el(hﬁup Qlucgnfon}az Qﬂr%mcsﬂtjeﬁatlt?sov)vlth high

rus™i's an
virkigM ainﬁgletfbﬂmraﬁﬁnﬂtmg Hepatitis virus; chromc 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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1 prerequisite. Superinfection with Hepatitis D often
causes progression fromacute Hepatitis to liver
cirrhosis (Bean P, Amdin Lab. 21 (5), 2002, 25-27).
VWiile the Hepatitis E virus can cause an acute,

pregaglfsite Fuperin ¢tmnewné1 H@B@ﬂtlst Ds oftgirrguses progeasgjop, from acute

el LRI b 20 0% LT 07 o o

Hep&ERAE diresicand édﬁs@mxy a&ﬂ@%lfdhﬁﬁaﬁ ecteri@hepalitts (Wang <DJ;1 ZBiang H,
Sem n Liver @&p) 2003, 137-148), although it
World é@ﬂﬂﬁwnafrml fere(déb PEYISP 23, H?Paﬁuﬁﬁw girus Wﬁ%ctlon has not

y
el B e 4 B S R s e
Dis1 33-(228003 ] DOOB4R) AbltHoagh lit Isredatni@nasd frequehlBy persidtiCi humans.
are avail abl e, none has so.far 10 result a ]
The spAcePE Td ramis OalVGh dBFasehis QHregdy |“H°eé'ﬁffbﬁileag {rev Med Virol.

f eg nts. The comonly desired endpoi nt of
2eds Pty y p
12?? %?Lént o? fBV or HCV today is therefore limted to

t he devel ogpment of i nmmunogl obulins, i.e. aptjbodie
or 098] %P%Ffégtmeaﬁdfoag%?é(b%%‘oﬁﬁ é%agf%i? &PH%?‘P%O far
resht® £ atdoRib1ée é};ﬁﬁ@it%nt the®}ifusP S b ATcRSly ‘i‘ﬁfE&ed patients. The

I Sappear arice o Intra epatlc necrosi s and
corhmbhBndeatred andpointsifawiatgerd @fHBY o AECY ithdaysis sherefore limited to

e SPORBRES P WP ot SBHOPEY: Shaolcules, and a sable

suﬂg?és@x%ﬁ S5Oirds kIR t6 PeRfs BiAt tafdlagsobRied! Watht dl@ﬁp@ﬁﬁﬁce of
both viruses. Interferon ais a nolecule that

intpahepitic adcroyis @nd inflapfmativa andrsloveing dewa wf thetfitirgsig emgeqsmn
in response to viruses and other invading agents.

| nt fjgod] ©F the ssém%ﬂblr@allmé‘rfﬂﬁﬂ@(iré‘&hbﬁtsof Hediang HCV,
to significant fluctuations in blood |evels (Reddy KR

interferanh o is Xgownde e [smj@olg dorDbEe |t1v:e§nyenRQt} b@t\hswgmeq JJ)terferon aisa
571- 58 ren Int J Ci

molisty 115 >¥adisy Saeieih of dnt ot et Eieclsd Preggonse v

v1rusﬁ%§%dabﬁfér 1ﬂ{/e§flﬁ§ rz%]@nts WMtefBrohS oC hAk@bphiynal HadfildoRehetics

a pol yet hyl ene glyc nol ecul e, such as a | arge,
lealingrto teeghifidnt Kincpwtipne in b[qoclolsyelsr\me@dydm einall, A:dvugeed Drug

Dl RSP 0 S SSRGS 10, g o1

61 gn AhRBURSultetiSinHE Bpplidatyn bF epEGy&&dvmreaferm Wihidhcigtoreafed by
by inhibiting the viral enzyne nucl eosi de reverse

attachingscpdlpethylene glycelimeleasle.suelk as 2 hege, beanched, 48-kEbpqlpmer.
damage to the liver and |actic acidosis (for a genera

OV ef0008)'THRE alffibial Biru@a e lculently \4@dilableafGptreatdidnt of HBV
. Suppl, 2004, S74), renal toxic side effects have a

inteeayer Adefoviny bath of thamuaisaruelqoside pealogessr As feeh, Shey block
virgleeﬁ*u@{f?&{ oxf %é/ lﬁﬂltb’ﬁl tfhe HEMI %?i;g'lgé Hﬁ&%ﬁi&%@%é Bnd iptase. As

OSI Verse anscri rugs are 3
sidg effect thyy ceechubdiseronbidambgor the liker anddadterasidosis (for a general

Marcel [ in P_et al N Eng
OVéIZGB’ e Rpche & §é@“€bﬂp€ﬁ?fd§’“§é@'\f3 g Shoeh é‘%‘ﬁ"? 83 retal toxic side
efIIRERAR 348 t¥en ?@ﬁdr@ﬁ. R%\{fﬁor 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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gone through phase 2 trials. 2 [0006] For treatnent of
HCV there is currently only one drug, called
Ribavirin, in addition to interferon a avail abl e,

al so being a nucl eosi de anal ogue. It is generally L
uselP00h] Eermntpeatmentnf IsI\FSVHhﬁrﬁtlé Frgensly opdy qae prugypalled Ribavirin,

in RSO GRS bRabh o B BRG hiciop P b T peneray

usedNRicBibinatioalwitNit&Yebh as 'vﬁ:ll5 Thé ?féc%@tﬂlélchbﬂl%ﬂmtsatherapeutlc
decrease in levels of intracellu uanosi ne

act10n|1§) bt polafully uosierptopg. It umnbtaﬂlb'rﬁgoughémmhlbﬁ ‘éf@iw synthesis
owever. s

1ndtr }ycﬁtkf,éc}u&&xdi @eC{eag? n Hevglls] i lu% ﬁl.tl osui?) B%ho&hagﬁ GTP) by

inhfbiingd@ Eresie en;!wwmlee@ctt?mﬂbavr lidatiof $s Bdi@dVeASmall (Reichard O
anaem a, neutropenla and thro Z:Na{ltopehla are conmnon

et ot 3 5L (96 BrIG9983-8 HoBrrdsmor hempielasicpnermalijisg such as
anabfhia SHQ.RJ’O Eni haa?lﬁ é‘xglbg{))t%qe}l% [a.gﬁo Sohnnf¥H !sfied efo&%Z(@ﬁg JP,

usi rig I ng drugs appears
Y otitgssi EMt e@dveaznﬁmﬂam SepplBe8004fS1AQN).I nf ecti on

(Poynard et al., supra; Reichard 0 et al, supra), for
HBV, I 1ef | f
VARSI oAbl L RERSL b HRBHE s e

mosdipfifective i tHehegamaest offH@Wyinfettio (P @handeet tahesiapacReiohad O et
patients _do not achieve |ong-termresponses §Nhrcellln
al, P‘Pét’) dor HBY jptegtiomsuchy dduinmal banshitschapsyso 5 @9t uemrfiogvincingly

beer shof®h! n(g?ﬁﬁg Phag CE’upr@1 urthddndrd in aﬁ? Q¢ th szz'r:bo%z)thergﬁes most

an exa stu I'es showed that sustained responses
patientsi dut sotfaehiene lorpaterme méspasses (Mawcedlin A eval. ysupos; Papatheadoridis

ients wth HCV| ectlo Rei e upra
VRl an Sl diment Bhégiasol Ther LI gParas37). ASRE ample,
stu@ib& SiidWRdd th8t §1ﬁfaﬂ%&e%ﬂsé§&6 hedsedh tidaBRddt Rer&IeRANI 1A oly 10—

i nfection. [0008] Such a search is preferably based on
20 % efepatients witdENsinfastipm (Rejehard © etz squ)dnw@efaﬁ:dhere is a need

for tﬁJ s%gla:?lrfop{dtewzﬁw% Igﬁté?ﬁ@meﬂ%d%( ﬁE‘Hé:ﬁﬁl&ﬁ’%ys 1ﬁs % t10

on on un ylng
the control of its replication is avail abl e, I|ttIe i's

f or [(998hBreh Qosepré;h llsrmf@raé)ﬂﬂob@sw aHB\talleg wndorgtangding ef the
bmfﬁi\ﬁfg %fl er rregfnlat e. ﬁéﬁég r?}(gcrlrltrelg rja [ He gﬁtB?_&Y Iusgn%ndetalled

inf&mitiok iohahaslemehtsaibderlyipgiei cmlntryl oftitdyepli qitioa idedil b4 little is
contaj ning four qver] appin en 25 thy pr onot.er

for gramplgso mamégﬁﬁ %Y t%h%PNﬁ Vt%ﬂfﬁﬁhepadnawms family,

whith' 5 &Gids! \%'a?ﬁ Iﬁﬁ%r g%ﬁ@dla@%@“g%h&nle %fEH%J tutxé’BeVHQz{‘?sea 3.2

activity of e pronoters (Su H Proc
kildtmtsé cirdulad pdiallyStoudle-{irnded IULA @m@nmgm)u oﬁ/@@@@}ng genes,
' of the flavjvir

R
thrdd et i Thesaer et Fieh ot thoab; ditershBally, regulated

enHaBE&@s iFA81E RS enhheB AL GIBE HOASP tiRbe H}g/un%ta@ ORI, heeeeIK, 38 oc Natl
been hanpered by the fact that froma single

Acads8i &1 8 ASNAN 1998, HER-3da)-by a single

[0009] HCV is a RNA virus of the flavivirus family. Its single-stranded 10
kilobase genome contains a single gene. Further investigations 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 each other.
This diversity corresponds to genetically distinct groups or genotypes (Martell et al.,
Nucleic Acids Research 32 (11), 2004, e 90). There are indications that the 3'
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sequence but rather by a popul ation of variant

sequences closely related to each other. This

di versity corresponds to genetically distinct groups

or genotypes (Martell et al. Nucl ei ¢ Aci ds Research
norﬁ@nélatb)i regio0 AcontrirgOhoth Figmals thpteaterrdsentinl fmgeplication e well as

3 _nontr ed r t [ s that
regpiorie@afis G or ot P a0 4l Ao henPs Bt idRl 3 ory
regions (Yi M Lenmon SM J Virol. 77 (6) 2003,
355[00385%he H@atios Drrva'uHepamu wcemplets vires (Beag supra), and the

SR 07 5B o S D s
vm%kov\\grtﬁ RVED RNeshsEdéhome (’WEJE}I% &Alltnhmg stipPa)kThe b@ﬁﬁltﬂﬁ@@lﬂiﬁs is an

& Zhuang, su ra e Hepatitis Gvirus is

an
en@mp@gd@ﬁiﬁ RIS lwlmgng)@q @nﬁthglvuxyia{erf@rnpﬂlya(ﬁaqu¢|lﬁab al., Scand J

A 3518350 sl T AL G5l ok Bous

colRgt 6f @ gRBROMSNAATCir MR DISA gehoe Hud @feends twellndh@thcterized (Hino,
ci rcul ar DNA genone, but are not well characterized

suprl-no, supra). 10 [0011] There have been attenpts to
use nucl eic acid nolecules binding to enhancer | of
Hepiointl| ThérevhdvesbédNAaftempeo dial adeentidiéic r el imeledudes binding to
Hepatitis B virus (see for exanple US 2003/0148985
enhanyer I pf Hopatitisi B virgs QNAdp megulate ghe repligation g Hepatitis B virus

K ex o el Bar I 1&ﬁu%h h
G55 PP ARSI
cellulatprowinshifithe |thtaabJ: ablecto atfdatt RN symtbbsic af Hepatafs viruses. It

Hepati t C Li , et _al. J Pat 163 )
0 TN N TN A O O

[ n [ {
(L1|_K“:et el F&%"W‘Para%ﬁﬂ 32 %ﬁféBﬁ’i 67&2@2 ﬁft;eeég(ﬁal rgé@{i‘?ﬁfrﬂ&%@ action is

unlbwvab ISemedrmmmm;Iefacthes, ABH- \va;; FoHNdh BiN&D, HNI4egidow/EBP

e|r exa
ha\f?ol?ﬁgg éqeritlgleg 0 b éiR]{ Plnécdezls he vg(y of enﬁar}xéeli {I?@oﬁl%f II:?V in
vithdQ theirkéXddt rof§ If Ay, ré?@axﬁ@ﬁ)dﬂévef\tccbé lienigfied (Gdi YIS edl., Cell Res.
object of the present invention to offer an
13 0% 2003at? 18)-net hod of altering the |oad of Hepatitis
virus in a host organi smbased on an action different

fr O[D(IIIZP Ald:&&dﬁfglﬁu &l &0sihdebjecalbégtiespresent nineerdtnhor offer an
[0013] This object is solved b& nodul ating the
altgraating method et alterinectbeinad,of Hepahts Brisdna hey t erganig@chaserson an

act?o% cﬁ%l%{l{ ﬁ&q th@u&ehﬁ' Hu@%@ﬂﬂgase dgu%g %f er e%én [ 0014] The

esent 1 nvention iIs t Inding that a
hetero eneous_. nucl ear rlbonucleoproteln (hnRNP or
£ {BIST Ren obieglg el Veh &y eBpdylating the {@magpm suich Complex

s Y B R4S BEQENed RLEThdAeddife bkl genone.
m’?ﬁ%‘?gﬁ% I{g {I?e d&%g 'S lﬂéepartl cul ? sur prll sing since
hnRNP K has so far bee
[0014] The present 1nvent10n 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
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di scovered to bind to a conponent of the nucl eocapsid

of Hepatitis Cvirus, simlarly to 30 many ot her

cel lul ar conmponents (Hsieh TY et al., JBiol Chem 273

(28), 1998, 17651 17659; Lai MM Ware CF, Curr Top
conkéquendrisobf Ithisubioding4Rave2bedn spacplat@lh)to affest the known cellular

Fungrec PERS T anee Bttt B AT e e ESp R TRgoRRBIe foFsome of
the €6hdifio caub& Wﬁgl?ht#a@ Gyfe@itsh (mfaummowia& CESPANSLPG. for

some of the co tions caused by Hepatitis |nfect|on

kol oL ERNG: Kifs Rngft i i i hf ditefoni pasncgptigh arise by

alte@x‘idtﬁ@ s?licm@ el QaRPKI sealS P! MdINBid DEi@ag! dods, et3- 433) and has a
6 (1), 1994, 33-48) and has a diverse

dwsr@c sctfoffﬁun@tmnsnh acfst asz shytthiag epr@tmm pinda do yreusi ¢¢llular factors,
ds to var.i ous ceII | ar . f.agt
and il R R ERESr Bl i s R RE 5 Bioessays 26
(6), 60406341639, SEivaeRsaya., A/ REY,,132@9420082956388). IHAMP K has
et al., Cell Res, 13 (8), 2003, 451-458). HIRNP K _has
muliiple meHelardempias sudnes the Kshemolagy (KH) Homains|asg R GRpxes that

allo\?\)ﬂ&pt kqggqtﬁfamnlgpQE@\mlh Sd #211?'0 A?‘g S%Bn egli)e}c%@r Pegf)onmble for

bind®g PN sinBlesstfagded MMAI hg baenSld%:ghﬁecStas &Ifhdxqﬂ‘lsD[‘gAHin&iomam 3
been |dent|f|ed as con?

Broogk BT e ehoorPa T PLa3) g, 549904950 Bat e, Bh ol Acta

C@’ii:%f%ogﬁ%ézy%% & E%*%Q?@Pﬁef“ A5 of modul ati ng
RNP
or eﬂwﬁiﬂﬁlé Biod d@ﬁéﬁmﬁéfﬂ%@ﬁ%%w éhg E@I%}glgwff%eﬁn NP K

pro{e?lg bPR tlﬂnéﬂ' iﬁn&? & Gdth a pe%;l}ﬁ%&? rEQBn o8 Eal 3Bome can

used any titis virus. such
be useduﬁzegnﬁncsonmwed Hepaty Hepatitisy mus \lb@dmllﬂ;cckf such viruses are

Hepat i | titi i [ US, . :
mo%e@[??;i?‘ﬁltlg y%%ﬁv%odlg‘ﬁ‘w:l‘(g? qqﬁﬁ%\%{r% §r slﬁlﬁlgel ﬁlu{zl%ﬁls virus, arctic
grotieP ahitreP HBpatitisuB WitV humeh HephieaBi ¥ings GIBV),rdigk Hepatitis B

her on Fbpat|t|s B virus, sheld goose Hepatitis B
virys, heron Henajiti &b yiussheldi goose Hepapitis Bugmsmw gw@sléepatltls B

virkERESS s Tiorelite AR, e IRRalGL P b, Pk Heggitis B

VIr, ro\ﬂﬁlgatanoHebaﬂmmr\hbﬁaBl\hm K vi humag I-H(égﬁ)atltuAC virus (HCV). A
referred embodi ment . of the i nventign conprises the .
pre doﬁmsowgﬁaar%m?wugwewn campPrises e el HeppRadnavius, in
M MSn QQ&ﬁl orrespondlng Hepatitis virus may
% a var?gnt o% d type or a 25 known Fbpat|t|s
V|rus In this connectlon the term"variant” refer

any[00d8hThe carresprdiag Hepatitis virus may et ¥arjant of @ WIS type or a
kndHf Rphdiflevingd YRTGR cg}l’m@d?loSQHP%rﬁ‘g «%aﬂt’c&rfér@%p%glfean of a

wn sequence ference can for 1nstance

nudac acwdhgmcbffpm iants meliemtide nequente, siheglcompardddota @@SSpondmg

knsubstltutl d el eti on or gnse thon§ éoﬁ conthlnuoustt
chr} aetqgﬁxé ) 11ierence can Or 1nstance uc to polymorphism 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



10

15

20

25

30

and/or C-termnal additions introduced into the

natural sequence. 30 [00191 Simlarly the hnRNP K

protein may be a variant of a wild type or a known

hnRNP K protein. The term"variant"” refers in this
correspungutg mqutmearTynefdiffmeoée gan oroinetancet htatiualitcﬁ faepdymnrphism

its an1 aCld S ce red t
chapgs® & iarsiipns 28 SERaicihBats, FRERBHBES itiofF o thsertions (of
contxﬂ%l.ﬁn&?etgl?esﬁuﬂ t ghdPorP O ¢ ARIMBN ia8Mtions NARNERR @ into the natural
nodi fi cations of single nucleotides, substitutions,
seqazicetdfoths aorresprnding md(ngf nucz!c;ntacmmescter @dtemegye splicing,
ter ns intr oﬁuce

he .
posfRpilRde ™) aBRAIERRIorS 1 el i 1 BLBBRARAEp SRR ficcutes of he

corresisdn@ing hdesequence alternative splicing, 5
posttranslational nodifications as well as

Copﬂﬂgg@gﬂquﬁ dte%gcgt[@%‘giu?ct g%lﬂef% t%oct ﬁ?t tﬁ'x ge “at Heqatitis virus” or
alﬁlm K p26tet?de irith@Qd iddMede subl vhdn@." @ Hepatitis virus”
'a hnRNP K protein” is neant to include such

Varl‘gﬁ?)hsg*a% S5t g e Biont FSihay g afe HeBlfsGoenome

that!i9 ablei todtidfubat®br FeRdee tetcRPressio 65 s pPhfi GitioA WP thd Hemititio Virus.
of the Hepatitis virus. rggﬁles of such regions are
dencgrso

Exaginlem o€ rsych apgiang ares s HICETS P PEATROtBISe d@ rney presently
pref;%grg{l gltrlllrblggl f{il';g 8g {r]l'EEiH%eélrlopttlbeeregRl e%'?ox} IEQher av@érrggyegwn of
a hépadsvituk Gt lparticube tieiiomman-iégaititit Bsnﬁxsyl rus. [00221 As

nmenti oned above the nethod may al so conprise the use

of 5 I Qt ei.n.

2 BOED G AR BTl ALY gL ShE we of
funéetéiniah ﬁdgl’ﬁyntt dfrekenRNP tke progein Fhucht d fragméntiis aglolypeptiddihadshall

e AR, B00h BGGRPEE L e LR Lol 0 88 i

regﬁl@ﬁky ¢&libPBf QTHepaltlis viFeP &k §d StaMie reH§u%l-P oeif?éc@%é’re%hcatlon of
functi onal fragment contains a domain, in

thisgdepatitisi v ams. mfdmbw afigicti@ud (ﬁrnamznt csmmmaa Kxh@@tql@gbadomam in
dul.at

parG R R et Seic0aRs siReS s indt Tbingft RIROHY P, fbautated

by @ko@pbigfini $uck a Why tat its calfnbmthdnatUﬁl wﬂh}a vaﬁdﬂﬂ'bfaa Hepatitis
f ragnent nag have at | east 60 % sequence |dent|ty
Virygj is wfﬁew@dcai wdlyp s # dragmicrlomay ihgve et lrapic@d &t seguence identity

W1tﬁ] etggﬁjﬁ%ﬁ(ongmgsgrﬁlﬂg a i%rée@l%lfcgt)f QHW gems'tlﬂg QEﬁ é)gﬁ%NP K.

a respecti ragnent s at east
In ;n‘e&tre@ rearfbd s, aatres;bcﬁ:asé ﬁﬁgm%ltslmsm neast B@lefitmodst paéfefably at

the correspon |n acid sequence of g known 2
leas} §i %4rieqeanCA “‘\“h‘ge CerFIPOREHE GHERC Atld Feaygpee o a known

varfafif & d%lg qh@% Q&CQfldéﬂ‘?i't}r”'Péfe? to t’hgg;@fciefé?éz %f pair-wise

resi tai ne aft a honol’ogy al i gn
ideramahmsuluesjolsteqmé ratter mhomoldgycahgnimnﬁ@NFf 40 aminbauetd seqtiénce of a

i d .sequence in .quest wher.ei n the
known %Hkﬁ% %C varlantqwuﬁ amuqo acui seciuence in question, wherein 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
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percentage figure refers to the nunber of residues in

the |l onger of the two sequences. [00231 Where a net hod

of the invention is used as an in vitro nethod, it nay

30 al so conprise the use of a functional fragnent of a
mokdepht fragrsenti Fuigly, Thissableetonbiséhad land dérexr a compexnwh @i lmRNP K

propgip diatey Sar Fuaoiirn bE e APl it 545 e SaE epiiihog. In the case
of é bR ﬁ&ﬁg&ﬁal GfaghdAn BNTedsb R &3rtAifs S khhad8ér Neregion.

uch nucl ei c aci 6 nol ecule fragnent. Firstly, it is

Secnidly, suctba fighctional fthgimentrisaabotoi eamodulatied yrandNmporind in such a

wal U R Gt B Smts gl i iy of RENE BEREAR1Saliadd mhicay,

sudhe® inf Way2hévenet ieaftabo ot agqmmte RAG@kiey aahY tHeOSdrRdspSnding
t he enhancer Il region. Secondly, such a functional
nudleig geishsequencgtitfca nauisly wiistingvadami ol 4 resnastv Hepafitisuamss. In

5 tf it | f.or [ W, t ' 0
b R B O o
seqi@ycdidutititwitietslcofBspindRguRbleR: dciPsdquenceVdfta ko variant of a

corresEondi'ng, nucl eic acid sequence of a naturall

1 1 113 LT y .
respeqtiyeiHepatty vViaw The tamy sequeaes identiyp aefrtsite the pejeentdas of pair-

wisg%r iﬂ&ﬁ{crafefjesgggg gf%tﬁ‘f;'@g f&ﬁfng g{;ﬁ'ngl(?fgsk?ﬂ@ggntrﬁsa rﬂfézléi@ Q(t:cie sZc?uence

most pr era uence 1 denti
of i krfowinheartxmk rof prespéatige rHpadiic vaas dvidhean ancleicodcid sequence in

known varjant of a 10_respective Hepatitis vjrus. The
QueSEPTn WRSETAHE BTCERIAES TS FEFBe P T SEFeSEfeR Bbthglonger of
theR@bseqi¥ine&s. | denti cal residues obtained after a

honol ogy al i gnnment of a nucleic acid sequence of a

known..varjant of a respective Hepatitis virus with an
uclBAT T8 vt TSt GUEBSERD e Hon Sporees. haf ean be

poRBEARNNELEed bPH HRephffiElFud WhdIE aNHERSH oPthel iBSeRSs ufed as a
the I'onger of”° the two sequences. 15 [00241 The

screaningmysthedi fagtheasipase géfdestifyieg obsslesting spmppenssithritare able to
s G Bl PAFELEE PP AL HRR AT virs, e

potefitif &Tithe ho@ topgrthifn® bf bbiag Mtkepes enayfbe aibidvied Yiy M@l T additional
sel ecting conpounds that are able to nodul ate the
MeaBHPICE:RS IBIHIOFHPTEFEAE Bhtran BRI tecknigNet ¢} ROy pggapism may for

_ hl . o . . ’ .

nsFORLL S Yot ogl Sy A Clpley e Ok AR Tt may

be anfdcted anala 13f) are@nse, susjuirad, b rhastes,up proedsianks amrorang-utan, a
transgeni ¢ techni ques. A _host organism may for

wop 1 MERKE Ge P BHIZAS A AATD A7274 ﬂ@%ﬂ%ﬁ%ﬂ%ﬂ%ﬂﬁm fuman.
Exanpl es of mamuals that may be infected are a rat, a
nmou$@025h As quettradefor attetimgretecload af \sold ejgatitis kviruann an infected host

orang-utan, a ol |y nmonkey, a chinpanzee, a tamarjn .
orgB AU 0O 5 foratiiy AT ROSR Gy Bpsepestormed in
var’f@fsh@%s.f @En&hil i obd18dPAH REurPorHBE dvief bStratisEriistidndr on the

an infected host 25 organi sm by nodul ati ng the

funictiomaltieveh byfchafiging thenadtivateeh statepifdke teapediive haRNGY Kepdotein. A

oSSR N8 SRBEP Rt 2 B RN 95
of the host organism and thus available for the complex formation with Hepatitis
viruses. In this context it should be noted that typically an optimal level of the
respective hnRNP K protein exists for each 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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functional |evel by changing the activation state of
the respective hnRNP K protein. A nodul ation on the
| evel of transcription alters the anobunt of hnRNP K
present in cells of the host organi smand thus _
enhauegmenb o€ vitel rephieatimmpinesxampleraf ﬁtﬁnfiﬁw}’l-@ﬁdiei fousd 21 figure
viruses, In this context it d he ngte
12.{ ThPRE ot ais: i OF o Broig | e P SRS ok "Rleiaing botn
moﬂ’lﬁl@ﬁ&isnatGHiesbﬁprfe&ﬁorﬁ@ﬁ@ tRéTaudtionhl fevehad @bddation of the said
Hepatitis virus that results in a maximal stinulation
congjler-éqrmation pnvthe fanatiepdli leval icem com@w%umgthr\smﬁtbﬁ cgmponents
| eve I
of tgxgu ﬁ%iexroer au%iltréc(f 188}1'F&emeg@ﬁ[} Eog;]‘xg@@nr% ﬂ e ﬁrl%ﬁ. A preferred

emb(ﬁﬁinleﬁtafdr QBhieMhgexiaiah® otter tnhjd&ldtleﬂd eithyconssyuent éffietndon the
in figure 12. These observations may be especially of

said MTBRISK EQIMAHER CEBREFTiZHBIHBERNE AGEMIPAMdbons at t he
expression and the functional |evel. A nodul ation of

t he[0926 Thewshlpd¥nd asdipdol modulatetthe sdid romiptaxaforreatkal can be of
can conprise alter at ions of the conmponents 5 of the
anycrAtEel neRy 91 gnstanse be poltedeframaebigiogiral penansbigingi3h seyrce or

R R S T
beii@ Eimitzditd, samtbb@amfcomﬂamlmoxdmnmlvsqmlﬁdm nsush ek ipotypaptides,
o ST S o B SRR e S R ncions

or (;l onhaéétﬁﬁg eOQ@exhﬁ@(ilﬁlteﬁ‘fjoff Sulh'h %oﬁ’ib@lllrﬁﬁ's (é&}{ucl%'fc acid molecule, in
n- bi ol ogi cal source or 10 chemcally or

parhcmmealhﬁbllﬁogn DAA ymoacabiy %dreoEmpm‘tlaﬂalfm apgarodr, a Spiegelmer®

(Gefraed i SR oo Bt %cr%i#&%e@ cfo §“%g$'lflpgﬁ?? dtering

RNIAOGi-RR& a6 R chigmunogl obul i ns or binding proteins wth
|nnunoglobulln i ke functions, or ollgonucleotldes

OGR! R BB R onr

sp eMi%r gafesi It RRAKES QW JF @ie HMeACTRE  orageniei QPPtd¥BILA I throlgh RNA
(described in WD 01/92655), a mcro RNA (m RNA)
mtqffﬂrml(gl‘b“rl) avkigi lorcurs pthe drostirgnsarmtionaljlevalapd involves mRNA

de%ac{a% FI‘{NAO n%?rlferc{'c% l’%%?e&gxflts Smehuiaptﬁééh%lsﬂ'xg tlﬁél}mﬁrope%tc‘s the

acone a too cific gen

gerltRtee SiRING. flolg@anrs mediae cmmgegadagjmna)f&hap rceﬁ@lementary RNA by
through RNA interference (RNAI ), which occurs at. th
assaggteqqr P ahdier ﬁ‘BNAoWéﬂh 3 BPEIP!S AP EATPRIEX fRipImp yhat is called the

9{1%19@& 52 i&r Qﬁgeycﬁlé %W&%t«,&n@s Eglltlolfl RISC and is

ani smt at pro ect he genone. | ecul es
targeeeli &t thet dvenplergertaiat RNA sfectehevhicte mmﬂnlee rmmvad yIidAeady to the

los§ S ArREE Plofe PSR T Etg] (Rl ATV ERACE SO, Methods Mol
Bicdl bSNCHE®H, Cpg%)l KX pleRirR) emﬂ_&ﬁnféhRM A6k MBRNA' for Othe current

RISC’and I's arget ed to the conplementary RNA species
invehiti arh corapriges ranc [re avredsynittesiged eealeculo of HO to 35 nucleotides, more

preferably 15 to 25 nucleotides. Such siRNA molecules are long enough to cause gene
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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25 |l oss of expression of the respective gene (for an

overview see Sioud M Methods Mol Biol. 252, 2004,

1-8). A preferred enbodi nent of such a si RNA for the

current invention conprises an in vitro synthesized
degralation IoémeNA ndlecudss enoeding hnINE K protens. Hm@fuec ab$iRNigis also

[ Such si es _are
DR GEd GRRoGIRRY R bl T it SvpefsBp of BENRK
to cause a sequence-nonspecific interferon response 30
whi [928hAnather mhplercefsmlmmpnum gbasbtd moadhlatd theosaidfcomplex
MRNA transl.atio nol o

. l.ied
forfighon ff dRUEIE A1t 1S able Ry UTRER 1%, PRORELE Y AigB sl P gelular

corh;lm?iemst InParfularDFOERS SERMMEs Mt@nidodnds RV ark kﬁ@wﬁ@) Eﬁfect the
Nat ure Bi ot echnol ogy 20 (5) 2002, 500- 505).

phaaph@iatidn setus o<ffprqthtes precxeatt-siieatremtkinase srﬂﬂwormb@wmé@nme

d d
i B B TR R PR St g o

t &ﬂmbmtﬁeeﬁ}ﬁbﬂ@g enbodi nrent for a nodul ati on of the
expression of hnRNP K. [0028] Anot her exanple of a

ate he sa id o | ex Qr mat
i S”B)%#E]déc lm'egexir%datse eg 1%rb| %oun at is able {® ch%e the
phd3PRSITEAOH |stinisOsF @llﬁtaﬂ%oﬂboﬁ@itﬂ i$| ai?lﬁlodﬁlaﬁ)@ e eedégee bNtyrosine
particul ar proteins. Exanples of conpounds that are

phdspbawlation of ﬁ@btlartm@tepﬁoléfpﬁ selogtion;ip hased gn tke oy enpvstiuiding that
e br

o PRI 00 SR L B B e o

thetefficishdyeofthe spm@lex! faimationséfi IMRNR & protdins with (asiegudatory region

phosphat ase inhibitors. [0029] A eferred Ie ti
of pHeRribmyBund Mh&TestananbE g t%rbaﬁvg% chnge afgthe Phosphorylation

stat@ggrcfp%%s}ﬂea?és e ?"gtlﬂﬁﬂ@[j #@%r&t@in@ran‘c‘lomg §f 'tﬁe dntracellular

tor o ree of tyrosine phosphorylation
quantitycef hnRNP Kpprotegisn §he e of aswingound that shangse theghospiwrylation
inv ntive fin

st SE PP AP ap APl PFROGE dror WL FBhetment pfg method of

altérRlgl th& @8mplex Ebf@&{onWrtwddnea EfﬁI(NB ke proteiffand Bae@RiBtEregion on
formati on of hnRNP K proteins with a regylatorg regi on

thedflepatitie yaup tgegome ysmednsi f mpddatingrilie okl goup Oﬁét‘ﬁmém of

mﬂﬁggﬂg%”% %pe phosphoryl ation 15 status of tyrosine
irduess 6F hnRNP K proteins and a change of the

intracellular quantity of hnRNP K proteins. The use

of H038hPSuthe whave dnerigasd t sANINEY pBEPF at | Bitabler gppgound
1deg{]%écy ragélv.{lgd 1&%11%3)‘?%%5{1 n#d%ﬁ lnlxa}}nﬁe s@ﬁle%fioﬁ'ﬁmjﬂy?&n?enkmase

he co
inhitgtoigtd tingdatimben ofl “hmcfﬂ\lﬁkechmmtl&lahlyazﬂllable esyulh ab aygphostins,
regi.on on th Hep atlgls VJ r.us enone

QuiRBEAnS, | RS AL RB PSRy BTN e tyShpidRebenzo-
oo, bl iy I, i miac ool e enpaers, wo
03@3562Enand metenéricon oited Ileersial efor eah f exampley rafsitingr kéxpagmental
identification see e.g. US 6,740,665). Examples of tyrphostins are AG213, AG490, 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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inhibitors, a large nunber of which are comercially

avai | abl e such as tyrphostins, quinazolines,

qui noxal i nes, qui nolines, 2-phenyl am nopyri m di nes,

fl avonoi ds, benzo 25 quinoids, am nosalicylates or
lavertdustie de sind whi examaleefod e stithiche ¢s pineatangol. \mhgle%mbk copgpounds

03035621 and reference therein, far._a
mayRORRERT SRR A R pieygh piness B8 g oS EeBsttin, an
EG@R%@)@@@@ Seceptorafiibhifs kitfasd ihibes bildhsasaW B AGZ b theﬁ%ﬁn@stm AG

879, AG 1295, AG 1478, AG 1517, AGL 2043,

592, thmmnhomoaﬂanmsthwla@r suchdsrpingrgarbemdiesacid or a tyrosine
pho%f? ?szeq 1%%? %ﬁla]; 8&{1{1 %gngdaﬁ%) ;O(ng %(Ig))gagblepcgrb]o?gﬁz §C1ds

exanpl e PD153035 or ZD1839 An example for a

qui Hlﬂ3ilh94| Birtheresaples af i swgb| [ orapquefl goiodulating, thantyrosine

phogg@%" gl n oofrﬂ}l%gvggg)rr] leﬁllrgnr@%%yéﬁ'orrﬁsg Eeoragard g%rtnja %ell surface

moRRuRX &ypl ¢ ivle @ hRNZOGHE neg@lan@a hT Bi tyyesine Aina8é or tyrosine
exanple for an amnosalicylate is 9 |avendustin A,

phoghbatass. &xamples dlosuch celli yistase maleqyleseareapRAor (eniste kinases,
b I teyr e
eSO TR SRS S BERID, S S ol
recéftors, theesigral transeh:nem)dsmbf Witich arenmtdtcormseted nhthbpatlam}sueg’ulatmg
as | - P97 the tyrphostin AG _ 592, osi ne
tyrQs¥Rss ﬁafrewaag PDRSIAEIRA (ESF 2o DAY %Ii eh i 4 4%5%66@% 1 (6),
2003C1 922@12@5t yf‘a?t?étpzﬁly wif 9§§’cﬁ]@t 8S ?ech]gtlaf tl}nto‘é’fnes’k'i'?lgseﬁs’there are

sodi um pervanadat e "or 1 soxazol e carboxylic acid
1nd[cﬁﬁ®dslthét thay niegraffextingsh eheohﬁmémg fof AnR IR o ducterd Labldtmtvﬂgcules

05|ne latio RNP K pr ot e
and e sytiendn 57 KRB0 Fo ST 8 el PoS A4 hElsc i T 28 (16),
200108b44 5088 INaddd]l Mkt e JBAsT argubas (03), 260129699- 9$04)ehnRNP K
ki nase or tyrosi ne phos hat ase. Exarrpl es of such

is fyrthermose lvpowe (0 be phgsehorytatgst wrviva Reigased K fiabed, Mqlonl 236
)”Féﬂ?;r %?%85.&] & fo\{\"at J&c%upﬁgﬁﬁr&dklhysreoﬁé Q%e t356r a a?latelet

act’l Vi protein receptors, e si gnal
derived r@@kumt factor, af revéptartfonergthiropedeton laﬂrmp&xﬂ fou tuh)op atdroqy factor,
I Ki h
a ré:%gtl'cl)r%)l IS érél{ao R)?togl ggﬁ)g,ﬁg g%‘gp ar(;jl tg?tg ?g))rg S 3 sesggtor for

instiart O }2& ﬁgr R8f Lh GH& Al Yo V‘%ﬁ) 5rd tf%:céltﬁ&e @Groin interleukin, a

tyrosi ne” ki nases there ar catlons hat they may
receftoefir abfthrhblabtegrowtidfaetpr,of rdcﬂ[Rbed( atgramUmt)eec magmiptage colony

siafi et AofE IR For AR IOWEE BRRIGRIapT & BRHNF for an

epi@&ithl PGRin-Hene AEAH) e8ud@ recegBirObhreCgiWn 2/ @o§sla§s) the ability to
2001, 9699-9704). hnRNP K is furthernore known to be

phqshb@twhm tyresirgirepidues afoyafipes prataies andde balthemsslvewable to regulate
furﬁ/f %actozrs3 613 si el g cE I?%at p%gseé"SS% sinfiut Ig@t‘e@t (IS {’iz?r? ﬁ).lt GQ?(’l(ljllams

oSl ne Kinase are a‘'rece or ap a derrve

LTOTMIR id Bedemical SeeRdds Ar7 (flO} 1@92t jrmom,ebﬂ the EGF receptor see
receptor for tunor_necrosis facto 20 a receptor fo

e.g| laprepe VL. GlareanedsyOneglegist 8 )y 8@%&36 X6y Hie terms z[gomst”
and %?Jgfoﬁfsp’nin this"cSieR! t%Ere%o(}E refer to the ability of the cell surface molecule

to produce such effects and the modulation 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
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insulin, a receptor for an insulin-like gromh factor,

a receptor for an interleukin, a receptor for a

fibroblast gromh factor, a receptor for a

gr anul ocyt e- macr ophage colony stinulating factor, a
protedaepowy bihding amctlcqmsfanc immgnaoglobvlins foa dftagmentsthereof, or muteins

R I T N T

Acwg@pmw@nmbyrmtmsf fLngc%dﬁﬁs Qfich/ & the BsliPbAHRigProtein, the
and to be thensel ves ab o regulate further factors

hurharsi oetropbil c gelatindsstaspssasesk slipocgling |hwmasf fAmalipppestein D or

e. g.. Pazin .| li,ans,. LT, Trends .i n_ Bi emn,c .
glyg%qge&ﬂc%%%is?ﬂ ra} g Raing Jes b AR Dellp@biRELSY I they bind to
sel&fll sal 6pr 10d\§|—kndaf1ﬁ%§%9teﬁs EranpiedioFtother( froteinaceous

2003, 576-586) he terns "agonist" and "antagonist"

bmdwgtwlgmﬂeﬂrﬁréﬁie soreatled 6%06@ eee WO ORE38P?X ptoyelbi'r basgé on the
L f
S s RS S b RO 2002

23%mdbm%tﬂlﬁne3§éﬂff0@@ (RGO NH1304 1aw, DE AGONB2688) Sand the proteins
pr.ot ei naceous nol ecul e that binds to a nol ecule on the
deSE’éP‘F g fegae) Mafi Rerogsitalsh 809%167ﬂ§ﬁce the regul ation
of a tyrosine kinase or tyrosine phosphatase. Exanples

of F03B] Ilﬂﬂuﬁégbl&llﬁﬁC@OﬁSgrhémdItH@‘e@ﬁJh&CfUrems@ﬁ& known to be
i mmunogl obul ins or fragments thereof, or mutein

potgntially eifechverSCoRSEANtRRONISES Qragonisisdsen Gortrld ¢tyal. ((mmnol Lert.

o3 U A5 FRTBT ™ o loRarr bt 163 {PRZ00Gsge PR for e
exaniples)ngs phshethay hiabe alshurean wseditnr dpnaply (see e.g. Cohen SA et al,
PP RS T LB TR P TR PR B B
agaﬁ&@ttheaﬁGberJ@ﬂb; | @Ret? Ehat diheyPihndetahpisel ?C(trg&l)mbmant)
protein regi ons known as haptens. Exanpl es of

1mmum0tpﬂmtfeam@mus Fapifiaginentsnby Gegmenys,apingle-ghain F fragments

sqQ-cal l ed gl ubodi es (see WO 96/ 23879), proteins ba
(sl f“l%EOdl%Wﬁqmﬁl% anffodies (Hekydict ok c?ee%vr&ewgkfaowle 11), 2003,

Hi st oc
48 8390, A7 pl Rt 25T P8 Bro 6 e sions gl T 3o BfOq ¥ notea
in ﬂlﬁeregﬁr@ttﬁhﬂ$ is Well Gagfh iheshilify o3ktﬁé 8ssod skiMed -in the art to obtain
Recognit. 13, 2000, 167-187. [00331 | nmunogl obulins or
immp igst that egff anrae AWAZANIRSt ofnagomikHo kAT tthisppurpose, classical

im ARG Bhotoofl ESNE & RCARLOIAAAHBOR RS, 63RO, bS.497)
as W3l &S e&ﬁﬁlt@ﬁh@tlﬁetﬁ’oﬁ swth. as phagﬂﬂlsplﬂy (Btéke(OH, L30A0GA, Curr
4950- t wo anpl e,slzll as which they have al so
pWe%iwrwgé«a! ? .ﬁS)s ﬁ%@%éﬁ‘*ég&e\vé. ynmegeginbulin %egna?nts mgy, be used.
Pat hol Oncol Res. 6 (3), 2000, 163-174). This also
appl0088] For some radlodimkdntnsf dhe anleation, a@aipoahdd heayBHidused in

receptor ((etzl EJ et _al., .supra) Exa | es of
forpy %fc%ﬂfﬁr%&n?’}aml?lﬁ%f@&holb‘ﬁﬁﬁl?ﬁ are £oHesttoas é>.f apgps small organic
S I
mol SR el FLAAERLe S 501057, OABIIEE et

con't'anmmgsa IBtgemanianbf segdler(cg YpriaR903,

[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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484-490), all of which are well known to the person

skilled in the art. It should be noted 20 in this

regard that it is well within the ability of the

person skilled in the art to obtain imunoglobulins
instdnae bycadnzigisteningret prppaniation of thg oonpound-orallyhingravenously or by

r.po cl.assi ca zatl .ocol .
Rl R oA P eD el P Rt PE SR e 9SSl BPpinking
sol\ﬂﬁeﬂs %‘iaxﬁ(ﬁllels Ubi PRMaratioBd Hdmudvietbud SadptiAERatetins pir@Mn_]ectlon or
( Br ekk Loset GA, Curr Opin Pharmacol. 3 (5),
infRE0E sol8tianss sxAmples of HrapAIFgS émdmmetragmhy inhgtajiop ere aerosol

d.
mit S ARy B BN et FE TP byl s of

adifni §+46i0n lakd thrih Stl@f 6r sdditi®rof M Scoffpovad tothe eﬁﬁfﬁbﬂlment of the
organic nol ecu chem cal |y synthesized as nod

mler@ﬁmauﬁus Incﬁasmé |ﬂaﬁ aigrepiansmebeing £ Sl@%‘ﬁt%ﬂnf‘hﬁ‘gla&er form of
adrpﬁxr %Fatlgg n?l%& e§J551%%g Lﬂ’?gﬁ%f Vrﬁ1re glr?ltrr% P%%%gg% @éﬁ OJ‘RQ&M'que that
modéhigsnihet Rli@torgafisiy Saoly eSltHchﬁiqhe me@nemptite tehtbpstation or a
organismis_a manmal, the conpound may be
perFtPHIsat ffhp sslbWemPEATEy or non- parenteral |y
(enterally). In a preferred enbodi nent for
adni003%) ghengethod af niegirventidrh foragiferingahé doadeos urHcpatitis virus
delivery to blood and liver, for 11 instance_by

Pregefti athast PEE3RITN dPaY REi KA ofor tREORD AYBRATES- olrixmgles of such

putpdbds2HE RS puR! d oéh@hﬁ'l @kl ;?J}go@aﬂpeﬁé Jfoar test purpose some
reparations for oral appl tion are tab

meghidds snayr camprdei the appju:latld)m ofig companyd &mt hay already been identified

reparations f travenou admi ni
a5 B ettt o gmod e B GG BHOOR e BAToK. Protein with the
enlPhefaratd [h‘ior?ofegﬁglm)ﬂ'tﬁé r}aBVOFertbyné NRRNALHRE BétBods may be
aer osol m xtures or sprays f the host organismis

directe@ @bribe adantifigdtionoof geeh g@mp@x@ﬁpﬂreghebﬂatter embodiments of the
mvenmmn Itl?’et [ aEho%n r%fe?abl h%orln ? I?l%?ﬁ]]l%rngatgg nﬁﬂ'n%@r %? I-}JE)% ltIS virus
comnp O t he “envi m Cr oorgani sm

pagidfes uﬁthetHd»@t dfgs;mmrogaru pdﬁdﬂ&jfm@na single cell, the

|atter formof admnistration nay possibly be

per . . . .

o ATk I GSTRRRAL LB 3R bl Blsis in e oo
orga@i¥pt i 8er el getibdpof atnhe) rcafl b& petfdoriped nieyhiel érahtmedns. ofSuch a

the cell nmenbrane. [0036] The nethod of the invention
mepgHreRPREPINRE PHETIS At o€ of SEFTAL Fime Routy after thsiaegHpn pyith the

Hegxtg}%;fvggg. g?r{ysgak&mﬁ Remdaetad Qompist QSarPMERABES -of the signal

purposes are therapeutic, diagnostic
cawsed tbgsthe flepmasesrus| suohatsel mﬂylaettaecsthqmm rmsm SRPR) or the use of
icatio

t.ho nprise t appl aund.
the] O AL ¥ SR Y EBn FheRAHleaimedas 6bi fo uaiEteg t© an
1mﬂ%98é165ﬁu{ hieh e CABRLANN n® TR fePNoffa dirdnBNGEn Kncﬂlf&t Qeféction. An
h the enhancer Il regul atory region on the HBV

exc’gepiomf anpfridirgctodétestiones Hbel sneasyrement df celdulardeffects, ruch as the
melg%%gltalftﬁf%c tcegP \{1ﬁbéﬂjyc rg)rCgermﬁ)al’}n(%lesphclatrl]org h%nl aeg(ztirrel{)le of a direct
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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i nvention the nethod preferably conprises neasuring
the nunber of Hepatitis virus particles in the host
organi smover a period of time. 20 [0037] The
measur enent of the nunber of Hepatitis virus particles
midroorgheistnosin beagaen ednb o wesaswingethe con@mt tof merusamelebsed into the
per formed, b sev ral. mpans. Such a neasurenent may be
m“%@P@GSﬁEHH 8#*§8V@¥%¥m¥$ﬂﬁ points after the
i nfection mnth the Hepatitis virus. The detection
met [0 hMetlodsprfi deecadetactpn, falsoalhy areand of hemsiegcriallly available
kltsg %%S/re}g?lgé%% IEEG?H l_cl)(efp[gew})at I Eeléq.s d{\g#&}lﬂ%@gﬁ%ﬁ&g@ww ng{eggse followed
by E’(b[%t SfmRidie Q&@\ékﬁlhalo%ya?lﬁqu bPVarBn ey B tRisi tBcHnRu® s8Eh &s nested
jugation to an 1 munogl obul i n. The neasurenment nay
PCReby RGRPERdinrtbe tcaser ofatheimudiereadiddbting tRNoA. wa‘seqveemﬁmpe may

incDee PP 4L G o MRS bRchaliy 1, Viro!

77 \éaﬁbzdost ¥%709758! humgcehs@lcbﬁaltah@;m spPer RSP Weer OH et al.,
iTect neasurenent is the use of an |nnunoglobulln

Digghfiant héd), H0c 8Hi8Aher @hodified fhamef thesmtesmnqaﬂsserﬁnad h@p may

e AL PR BRI LT
expobirdnela ¥ehhexdsisef3atidn did Mmatlé’;ﬁbﬂ-@ﬁﬂmné tanﬁ Retipdrison to

however be noted that the neasurenent of the anmpunt of

standard sarpplies jof | ko wnogansentratiog, on thayissr 8br querosteriennysdeic acid
bio?e%l?%re@%ub}z eﬁﬁ,ﬁ%@rﬂgl ) ﬁha@%yg}ncm ?}YJ @}ﬁ‘zﬂerd%a?%ggzszs 27 (1),

Surro nvironnent
20021 c3oRB4HNI Sdthe [ 6103281] detthsessteps dinaecbe detrecdfi @an, automated
al so by neans of comrercially available kits, ma
seprrEpEtesian Epten- c,Eéﬁ%'PE’@eOde oBlFB P agjomated real-time PCR

plaﬁ&‘ﬁlxse gg{o%a@édqvﬁﬁrmlcﬁ?f@ %cldf@(llbmpglatfén@é’ (eS% e@ﬁ%@ﬁN BlORObOt),

nucl éi c aci d extraction and or vari an
PCRauhductj apalgzarh (@g. Re@Ee(aOB@S TmMﬁTD @@Realrtxmhéet@aw g)fstems

th clel cid RNA Sub ent_ste .
(e (R HESE Tl bORoRE e et ARIHED BT §iPibor monitor)
Currddd! E&ﬁﬂl@bﬁlm a%lfdﬂ)@é &lgnﬂ amplificittdn akd defdctioBO08Bays include
970-979), fluorescence correlation

t
AMRICRR P@VeMomtor TetiojecOPHS Ww;f&gdﬁec@gn% Test (both
Ro ng&gdlgéu?ﬂ' b?z{ rr%h%;%s nl'—Iﬁ"é’e 0 ’%sfs gér eM®Care -

reqU|re rising for |ns ance zatron
Didgfiodtick pdrebilgene Hrybledt Eabtuparlcbkbﬂs‘amNAmestc(ﬂug@e).o afilm
or visualisation and quantification by staining and

Cog@ﬁ&?f%e}@ thesﬁugt{l]lﬁa q tﬁé’ig@eﬁﬁoxpfforkﬁ ng the load ?f a Hepatltls

ation use a pi ezoe ric nuc
vingC iptkserti s @nhost (rganivmXieusad 1n-v11©U|fcnakheoburpose of 1dent1fymg
Phar maceuti cal] and Bi onedi cal Anal%ﬁls 27 (1), .20

compppinds; ghyat acg ablegip mpdulale the cemplexeioEmatign Berwsen thHBNP k and
HBRW! %{m%&qnég &%p@ﬁl%amyn@ a3 e @ik %eﬁ%ét s&mP@eenpacﬁﬁo@aﬁly the

sich steps dre automated real -tine atforns
conaparisombEobteined kesnli weth ¢hase iofl ons il mblemmnpbhné@umnqm g.
Q ACGEN Bi oRobot),

[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

13



10

15

20

25

30

PCR product analyzers (e.g. Roche COBAS TagMan) and

real -tinme detection systens (e.g. ABI Prism 7700 or

Rot or - Gene sequence detectors, Roche Anplicor

nonitor). Current commercially avail abl e signa
funatigrial ffragatent theasvd widt thet énbances Jhysgulatary urdgiog OnAtbP Hepartis B
. HBV Monitor Test or COBAS AWVPLI COR HCV Monitor Test
VINSHPAMCRoche Mol ecul ar Di agnosti cs), VERSANT HBV 3.0

Assay (Bayer HealthCare - Diagnostics) or Digene

Hy b[(0d 1 Chpt partécul drl yHBve foiied Tfmsltodéxﬁblge ne) confrobaﬁitaSWmlemt will

the nethod of the i or altering th
oS5 B AT S A i 7
of 'tlﬂa Viru® sfe&\fenE@eTﬂHré?ﬁﬁﬂlrﬁént' depdsed )ﬂnnﬂle ARpHANP FHMS that a
hat are able to nodulate th ECOWQ] Orrratlon

corm}atmemsm IR een dgh leBsls of nerauvHBH a@é@usn @nmf@ntwbhost@nd the
thqd c i ses_addi t.i arl on of
presich HeAr el iR, worfgd 707 rite ot FaltRg CaReR' of low
levBRaSHEGIRNHEB V [IDNAO bredbfihantl§ OldvieOh gﬁaﬁwrfmﬂﬁdmwe at this
conprise any condition that varies fromthe main

posmcas (Fimpheriy, HBé’efrﬁgmmtéfc@mtamr}g p aﬁﬁynet@tnmsntg@ 1752 showed a

Slgﬂl canti aBn@éﬁpP %%R}Qc}or E&de‘gr {i\lﬂ;l Q{%OS%W' léuanme

I on” occurs or a co

whfl@ Edf&hbl@ fraBRtNe eﬁntallﬁmg(lhyﬂlrfeefrtomdﬁmh mBI\dBn}ﬁlq:xr fbhﬁat[bxﬂrtdlld be
or a certain Hepatitis virus cannot_occur
deté%tﬁmcﬁxa%ﬂ"rﬁdﬂwlé‘fléa thepey fipdings ean b fopad pefjetrehn ?liKL 8-t he
use of a conpound that does not nodul ate the conpl ex
f or pEO4RPM ofther rentyRdirKerfis odfeithe Ollhva]t10313 theurigdst oorghnism is a
fragment thereof with the enhancer regul a

migragHERHISEn SRR 2 RISEOT AN TRPTelFTARLY CQEW&%%S a F’O‘Stﬁ cell An example
of Q@ﬁﬁdb?éjhl%rbéf%&lﬁ Fﬁneerng‘eqseg'gq@ | Bk }"l’e ant (/9{15 and a recglrél\l;mant

neasur enent rrse the use o a vari ant of
hnRNEBt Kolaes a nfohctoonat aﬁragrrame nheneot( Aeu Iatefepmgi ¢mbodihzaR of 5such a

of the V|ru ﬂ ng based, on
MigrQPLgANISIg 2 Oﬁﬁ%:d]g‘ ?ﬁ%ﬁ SoR BRT IS o"ﬁ‘t}éﬁ O81g ‘t?ét%%‘ﬁnpnsmg
nuaélgrhal@%%lg'ct@és SROHMHBY BINAININa 3ARNH &C {6kt AiingaBdablished

presence of an nucl eoti de at position 1752 of
stanctaed vinetheds e§uen trenstoaratioar siegiods oway | eowrise otnes eF uppre cell

n I | eo
PO RGN 1 VR FH0, BBt 8 Heffeion
(Plaleqionel. aBio pChérk.i 337 (1)25905%%7@17;1 10 significantly
hi gher binding affinity for hnRNP K protein than those

Wlh; i!)(ﬁﬂ? lAaB}e@e?red emodﬁnérﬁ fof %H&h Hl@l%mgm [t lnde[ilﬂled from

neé' or* cytosi ne no conp Iex ormat Ion coul d

liveletissaé efdr eE&ﬁfﬂB] B&t mdtlluﬁltd’daﬁoL Bgtephtesaluﬂarmilmg@atxﬂﬂnshﬁna cell
found in figures 5 and 18. 04

[ 00421 | mbadi
ling,{ Expapieavioht 145 e ﬁ@stb%r@%tnf%en t(3>tah§érpGe2 fep 3B Heom,
PLE‘E‘/I%%" SRS G ns?'tgﬁg VFHQ{ BPm@PtswlfPlfﬁEGrEﬁQl:tyto a suitable cell

nprises a An exanp
lme 1t should be noted that nucleic actd molecules of Hepatitis viruses, and in particular

the human Hepatitis C virus, have been found to be less cell line and species 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).

14



10

15

20

25

30

15 of a suitable mcroorgani smexpresses a reconbi nant
Hepatitis virus and a reconbi nant hnRNP K, or a

functional fragnment thereof. A preferred embodi ment of
such a mcroorganismis a host cell that has been

tr aﬁmﬂd} e fhrthie hnbmbmengoﬁ/aaumdm foo theridentiftratipn of eucempound

ool B SR SRt B B T e

reg‘idnaé}isﬁ Pfeﬁ'ﬁitlsoﬂnﬁ%ﬂ&ﬂé cOmrises fEREd)sSx@g B ofipohi@teof@ld complex
0 nodification techni ques, such as DNA injection,

to @cb @themmwm dhe semmgqﬁ@c bk RNP K potgin OCa &uncgipnal fragment
thegﬁ)g 38 nc]%xagx?p e 5%nuc¥qu %Cld C%Z‘l oﬁggt of[aolge%%&ﬁ% xglrs %ﬁ @ %ﬁgtlonal

n| sSmi

fra%ﬂh@ﬁﬂ thete¥€rmiy $8Weed P En)eX@fﬂbl@foxbUtExlaﬁipldsl are ttieed useoof ane or
epat ocel lul ar or a hepatobl astona cell,  [|ine

mors spipllsgtes B eXirests coptaging @ hojiNP ﬂfoprqt@mqreadﬁtn@tlonal fragment

o R o PSP P g e e o

entidhe@, plirifidioot thobred BARNP K giroteins| @i funettdirdl lﬂuagemtlﬂsethelcebf and
Fbpat|t|s viruses, and in _particular the

oot SR Bt B 0l B b lamP B i c

mdl%cﬂf‘es%@ﬂvépﬁg{ ﬁ £&Jila¥R aqubAR s%hf?i%hs“Pﬁ‘e &l ‘leﬁlqcﬂe'a” means
e art usual 1y expect” (Zhu Q et al J Virol

tha? inRNP)K pr&ems or $atbiond ]ffkgmhsrtheﬂeeﬂ gfﬁﬁtltm@ a @rgniﬁlcranréyj higher

oo T i SRR R bR gt o

solaRbE fidn ACRBh it Qv taREK.! ARUERIchiRaE neRl ForeMétah8d MBRHprise the
an effect that was speculated to be facilitated by the

isotatios tafrec puedéar sfiention fofm Siecpldem@cv arhiamay bruebtained Hy standard

e R b ot SR 5850 of Bl gaion

or dhysig)evtith gt fodinstdnca teadifeteddat thbaémoeal Al Iﬁolbaxles below a
alter the conmplex formation between a hnRNP K protein

cerig raolneelejarl ét‘teéﬁ}? Of @gPEﬁ‘F‘HﬁW‘%ﬂ HEB% P8a81%y F‘?IV%“t@éHoi‘l‘Emomum

sulgﬂzﬂﬁ r S fﬁéﬁ@[‘? 5 1}]&8{5@% e‘?if cl?rgfnﬁtogpdlﬁﬂicef%chﬁlﬂue for

In vit The conporie
exgmpult @ehﬁbnauan flonekchangé clﬁroalgmg‘dphsr aﬁﬁ'uartg phrifinatidng hydrophobic

exa t he nuc elc a nent ad
i AU CHEF GRS OF A3 ioRbOR ERESF Indpay i ETAGAD B pnother
exé‘h‘}:)lte abil & phiPfi Btio i 28R bR réthStetifq R stihCasQrepdRHivR: capillary
ce ysates or extracts containing a hnRNP K proteln

eleotrowhoﬁesm: Aingeelhtidy mgyreernpriseibe eghbiaatidroe! sBUapmethods.
functional fragment thereof. Qther exanples are the

use (645] R SHESHimBAY dffthé& thvehtidrs Qbﬁbﬁﬁn? rﬁﬂ\&;}ssure of a hnRNP
protei ns or functional fragments thereo

K protdin hrdia Hepaits velduScm 3 Rottanal franentftbﬁ@t)f m but need not rely
fragnent s EF nucl ei.c, a |d gﬁ
ontewegxgpprbt ﬁt egaetolbsl 15%3 éenerzﬁg% L Oqre erre mer?d éﬂt t%g method
comBA§dsChReasur@Ac oﬂtﬁ@blohﬂ)%%ﬂldﬁ Hadihg htﬁaf (Huchuﬁé‘dsumnts may
fragments thereof constitute a significantly higher
for instance rely on spectroscopic, photochemical, photometric, fluorometric,
radiological, enzymatic or thermodynamic means, or on cellular effects. An example for
a spectroscopic detection method 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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fraction of the total protein present in the cells or
solution of interest than in the cells or solution
fromwhich it was taken. An enrichnment may for
i nstance conprise the 15 isolation of a nuclear

47%) raa@texamplf:s* tm ;alomnettnexﬁlmmnetrfch raeshq‘mgacaieandtﬂnamedc detection

metzxpgg ﬁFh¥106f ug’fsﬁn?lgﬁh aS CC PIF#I?;@(?(P}IS 1s§ﬁle%al ?tratlon

cal&hrﬁbtyss (LTC Wi & lovERYiew Qe Vislhadies-CGagnpdiyr R et &d MbthbieMol Biol.
renoval of nolecul es bel ow a certain nol ecul ar

26 2Pght35-T) énmc@rnplpuqf atnghod using cdhupsifiecis s thempeasyiement of

celf? njtunrrllc 11 at %z Eﬂetfe. t? tiOlO @elﬁﬁyr 1fe fi | Q)?lt %B 2 of these
L Sipiig dndd ’H Ot 6‘“

me@©ls faly tifidiidecailditional wp@ﬂaaa@ eecﬁhmae@amﬂ raaaieyt,ro;ﬂfofmsﬁn diryHPLC
purification, hydrophobic interaction chromatography

In detathy exaspplehier avsgeOﬁ Adakeli GMRERE ELBEPHPhYs 2 probe or an

Iy f |
RSN S b0t HERLARy Sy wich fads 1o
det€agblt kighyl. Ael exainplydtar msthed uéing iagadiaidtive latey and apepasation by
t he conbination of simlar_methods. 100451 This
elegrapbaretisis ap pleptrphoraiicRotility shHha¥sa%i ng t he exposure
of a hnRNP 25 K protein and a Hepatitis virus or a

f un[[lOMGhBhseﬁr(ﬁgme rfindiryethaothe presencdof am edﬂilir[mmdreﬂaj/ @t position
an am)unt of Hepatitis virus. er

175& ef die B e ipBtnre it comRda ttﬂofalsgﬁﬁﬁ? 3 6b e BBV DNA, the
preg%@Weﬂff&? talsereﬁeﬁeco B RERLEEH rﬁSdtﬁbtﬂ%' 8 forifloh of SKEomplex

nmeasurenents nay for Instance rely on spectroscopic,
for diaghogivenieyaluatigphmirpeses of Hepétituonfvmmrr ic,

radi ol ogi cal, enzymatic or thernodynam c neans, or on

cel Ldﬁlﬁi { TR flﬁ\‘;‘etnﬁonAQ fﬁﬁﬁéfphl%stfra%d 39 ﬁe%ﬁﬁ@vfr%sﬁ%ﬁ’l'eg and non

detection nethod 1s fluorescence correl ation
limgpeotxaopbspy ( Thonpson NL et al, Curr Opin Struct

Biol. 12 (5), 2002, 634-641). A photochenical met hod

is for instance photochem cal cross-linking (Steen H
BRIEFTSPSCRIPVION GRAHE DPRAWINGS (3), 2002, 163-182).

The use of photoactive, fluorescent, radioactive or

enzymatic | abels respectively (for an overview see:
R pHg4RAFigurail schiyatinslly iNestraisghe locetion 9B 0, enbgueer Tbregion

on fl'gg){%ﬁaglgfx B, HHSS[ | gt)rrﬁ;ragx% IO}(;: fﬂne%)rrelcé:rbmo ero'h?g?%%dm f&ﬁe also figure

6) IR P Shdval todetiedl v@rivinal eepieitket i on met hod is
isothermal titration calorinetry (ITC, for an

Bi o004 ERRs A RGRHES e TISHoL & o Sy-AWBURER MHhn pimv

corgthittharaveflige WSTAG clohe iMpBRAR & Eper)ofontaigedrd EcoRl site at both
viability including its enzymatjic detection

endse PPEACEY “WeBpIdeBERRh 2 AN GOt IegBen Tl hIUR a1 600-3215. A
t .
sub'chgl ti ﬁtg@{eg%lgggﬁbe H%Q@rala ]_j]cgﬁ(l_jtesﬁg :IWBQ‘I‘%; n]%iﬁ? ?ochtmuous viral

Opets Re@dmg Hrahed. The nqﬂlc:mv@clonenﬂmsmdmamed tpe cpbc&namer @$00-1900)

i muno in Wth an att action
at ¥ af SV RHRDRUPR Zegion gl g;)% E‘E a4 I3 egqi ghtfl Congfuct was
cloR&PHRS &e%m?m@&%l‘mﬁB NOVEal @8Hse@stidn'i8 uhasls AMfpRmoter, as

separation by
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
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10 el ectrophoresis is an el ectrophoretic nmobility

shift assay. [0046] Based on the finding that the

presence of an adenine noiety at position 1752 of the

HBV sequence is correlated to raised | evels of serum
pcIBY DNAInvitiegenpr @loeer of ImRMNPK onriahts @ areff hgd beeraobtained from

orfTGRN sessisd OB PRt 561500 M UG FOTSRReR) © Genebank
acdeE‘{i&Phhﬁl‘BersllgM @@4762,;5:3@ NRV 681 363Nfdr Svakidhisland 3 respectively,

illustrated by The follow ng figures and non I‘|mt|n? _
exaepbihp! s clarRi EFqURESSROPMRINCH aChymHE iDRead iGscosipoaagicleotide

Fi.qu sch icallv.illustrates the | ocation of t
Pl TR ARG, K btsdib, ORI ot O R Bk fuf HebBS cens
togeftiet KRN Ril-1eAgh ¢QNRANOIBAEHE HBW © defiindit the @ffe@t! SFONRNPK

figure 6) has been shown to be involved in viral
on thegeplicstive affi ooy of thei BBV constiyct.ust rat es the cl oni ng

of a full-length replication HBV construct. An

av am@h] Fidhhed HoGRe stifmPBHS2ETdct PPRIRNE RN bA tKSarAflification of

EcoRl site at both 25 ends. Priners were designed to
HEN iaf rgcomabingntagisearganism (6@oreail HepGa- Gltsovern transfected with
bsequent. | i gat.i gn L0 LNt ern R~ _si
ol IERRB T e, PR TR DG nhRGPICHY BINRRTTIeR Wire harvested
at BBapesfolibhedr bpl depainid/ ®NCA oadractiols dnHBWNWEDNANeiral load was
promoter (1600-1900) at its 5' end and the,
mepgired-nat’i @ndr Egi omndida0310809ndap pgsof3plaspid tgmsfected DNA
construct was cloned into the Nrul site of pcDNA3. 1.
ra%f?%Fﬁﬁranscription is under its own pronoter, as 30
Nrul is |ocated outside the pCW pronoter. [0050]
Fi gl0523 Figyiecd sillystrasesathat sdistinct isegiestigor beiavegn lygh and low
- hnRNR K ;and HBY: .in m.Gro nj .4 kb .RT-
virgPRrRY TSR s b PPy F PO AR B Puchiafin® 88 BA 7 Data of
theadotlesgondatrg BN s2qoenceafrommiuckonds 1 Z2@wel769rb thd HBV DNA titer
nal i an expr.essi on vect or

:DNA 3.1
1ev21,‘%rﬂ,fi PSRNy EpERRd o t?fﬁhﬂﬁ%@%ﬁ?’&ﬁt‘?‘? caligred apd PNA was
isogagﬁﬂg&w RENSH &ﬁ@medt QltRkwEMLRK F PeiRe PR BRBJHER GreFe purified

. Thelr sequences corresponded to Genebank
andsamssdied direatip &y sorfivin0tBé¢ dBfityaricthdlt@REB6Befudls of the sequences
var,i anés 3 and 3,respectively, except that the cloned
weretgR5d 88 cURPEFdied a thymi ne instead of a cytosine at
nucl eotide 5 position 501. The hnRNP K expression
con$A053t Figurerte randetsrtha sé@enea of titeoerthep@@2 IE e¢dion of HBV. The

t.oget iLth a full-l h licat] I . \/
oyt e At e’ d Kk A el I PR Rt serom
HBY DA e efe@Ed BHRrHRVNERBS ! THECHinil@RDdeuérl @ oL erthas b@Vitivity
a stinmulatory effect of hnRNP K on the argallfl cation

hasobeen e ipwsiy debreeshaiinngleptids £6850t HRristhe HHYj@eromg as published
at NERPAEELLR NERR 0b30'T RSk Wctdhce 246, 1989, 658—661; Wang Y et
al., J Virol. 64 (8), 1990, 3977-3981; Yuh CH, Ting LP, 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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10 full-length infectious replicative HBV, hnRNPK and
pcDNA3.1. Cells were harvested at 48 p.t. foll owed by
genom ¢ DNA extraction and HBV DNA viral |oad was
nmeasured. "+" and "++" indicates 3 g and 6 g of

dirqeteals muthgenesits fvas tcadicONAut ore spelettidesll Y32 jrO@E2pntikingen H £egion

T T

the SVAI0GRSmBler &1 EMhhESIcRIBLFRR rbfoer VEBLA the

correspondi ng DNA sequences fron1nuc|eot|de 1720 to

1 obSkigtire Repit he feVels o BYrEm<R yiBp SIS fpsgontrol

mezgwﬁ:n‘{@ﬁs tl'laﬁoé)@i‘)trég fHBYM885As Qﬁdfrﬁﬁﬁkﬁtﬁ'tﬁ&ew tcBmtaYi'ﬁng a base
rounds of PCR™ PCR products were purif

dlffSBiqt,l émm aldeulmrreeait nueleotide pnsitiom17H Emmannylemls tarereflected by
u n ces

el GG EBDSIPreRTgh o VP ORPE PEcDafirb AL d gy cotide

posttitfhisQBRGRS €801 bf NEBI AdcREiofBI6 NThO03 Py 4 bigfia®birb180 (SV40)
point nutation identified as being related to a chan

promotereand] the biciderpsergeneiBige rgmnplﬁ 2 belew) dde gorresponiling valques are

B T

comiptiniBMHASER TR with @lﬁhldes h@ehlaé oRtytEBt anpegsst OMSNg* CNC“T”
003977 (Yee JK, Sclence 246, 1989, 658- 661 Wang Y e

andafC”). GongtRists, Wiggh dgynot gargein adgmine 3hpasition 7 iaqonlmrwglmally to

7

el sthathE Resy g piime h Pen A Sg et S s Bt Ruflafovesof

lucifepbd egiréssion asadoagpacdd B ¢rthancer coftdating al75|2/et Tlad first column
M cro?io | munal 3 1994, 281-285). So t he ..

TepEeAfINy wlﬁm% AE BTN HoTmilgrasitive Fontel, ﬁefsctaf Cppgining

votRaihd NER) HREHERSI M NhaARY sfhehdtdSwHEWsad, eredhitigBt inY optimal
i n nucl eot’i de counti ng. [0054 Figure 7 schematically

luciftrases expessont astgehenas 101 Bhe skroad daByne ¢S] depirts luciferase

actlérgg ﬁ)f ﬁge %#J %griegg%vr? clpéxglﬁp vg} & Q% O%IY £ df @1? vlé:gt%tr ?t%gf containing
ofcml fﬂﬂaeSWZﬂD rdﬁﬁﬁeﬁl@&ﬂf&rﬁﬂ: @ ban wnmshtem& lefigantébelemdntt H&d been
ancer ion (1752A, 1752G  1752T and 1752

don@n EOléfrﬁéffPITeP‘e‘éf” mesraenG?2, R CEPRASpblrgviatsdias sBRY om t)h? figure),
n t

aHB q[%(glg% f'llF(Iiég{}/eﬁ r}g&ﬂ glmatﬁzﬁetpﬁ%gkﬁe@élagﬁg ?1891915 were used.

HCG)M) raﬂs ?WIQE‘/IS icontaynedreopeb lof thesiettgfaved HBM galome, while HepG2

asurenents that express HBV varijants. or f
and SigHeBr! Ristosen OHi MECHEUR PAFTY RGO FISOIY 46O antggtion and
HBW %eﬁ@rtnle dﬁlte%?a?tiotn' Ofelis Were ERERAGY otFaﬂsFe\éﬁzldS wAhE the respective
reflected by luciferase activity of cells expressing
enhansee di @toneo (TS24, 1GS2GNH AT add 175 dmbacdetrar[s(ﬁentlbn,o&sig of
1686 to 1801 of NCBI accession No NC 0039772 a sima
DNA rwas z;gls(@tﬁ;b}ogether with 1 pg of control / promoter luciferase DNA
harvested at 48 h p.t., and followed by luciferase activity analysis measured as relative
light units (RLU) determined with a luminometer. Results of the luciferase assay were

normalized to the level of the internal positive control (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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pronoter, and the Luciferase gene (see exanple 2

bel ow). The correspondi ng val ues are 10 shown in the

third colum ("A") and conpared to values of cells

expressing vectors conprising enhancer Il with
notgimaﬂnieineancodiygirc@onﬂr, heyteosnlpenatexpuwie isogivery 5Par{ahG2, contains a

oo ks VRSB SRl R0 SO e s v

kn&WRIRG £t HEsuRh A @fr@ﬁ‘i@tsﬁfﬁ ‘(%%@eddeﬁﬁﬁﬁs eRtréthe tefthfus differs
resulting in lower levels of luciferase expression as

frocmtipiaotédr two anmrienthabe dar norcomiparatiye SUBIRgS, havgebeen rpublished on
esent Iu0|fera e activity of an
fu’}cﬁf”eﬁé efﬁ%%"?ﬁ’ﬁ)”eeeeifh% re a vector contai ning

bot h the SV40 pronoter and enhancer sequences was
usediQ05r7da§uglm8n@ 11h1stn¢p$ thel natingly fegrstiog vemptrlmssmoﬁqnn of single

g i Rep SO TR (VP9 RE PR U RelfThe s VOB By e

cDW2EIfRoR 1Y @BhA4 ObluhfeersVRas MoreiSald séqRhedd)i THE tadie lists all
only the SV40 pronoter-luciferase gene but w thout the

ideatifinch eleanges. dMbftsampled frome pubpertydrfs 7 Fndurd tgi 8fdid @at contain any

) 5 P B R B LEE3 3L

ﬁghﬁp%ta@ﬁeilré thefdforedio€ lintedBs noWelISNRIsEH252 WaMeatifled that involves
PLC/ PRF/ 5 cont ai ned copies of the integrated HBV
a (edomhengafsibiectrirad 10hhyt ¢ &nqqeﬁmﬂnna%s kﬁ‘eéfﬂetefm wphekperved in

2 J_'E%eng %%rﬂél § iﬁu\g%ercgét fip artn](ﬁ Ee? iy v}% chl_?\{S g %%{ an %‘a@ found just

wer e trans

upitfeiﬂﬁéﬁﬁﬁaﬂdﬂvldbhatrh@tr1QB|Oteqit1 M2, 3b /GMAWGM?@CDA@G@SEQ ID
1752A, 1752G 1752T and 1752C). In each transfection,

N 1@-01‘ DNA was transfected together with 1 g of
control / pronoter |uciferase DNA, harvested at 48 h
p. t [0058h Figwnrlel aMe csulnymdriveks f etcass afat i \'/ddnyiﬁamalsyxgles nucleotide

oA sSTE A bstet dhe Imaut  Bery In fidgaror BF aBfaiedegpits shown

in "fiffre 19! mekpzeth t@et RARNGY & gtené h§edent&bated PEdH | Fsembl
cofitrol {arbitrarily set at 100% . 30 [00561 Figure 9

(wd/e\pd:rxsbmbt tng) audn@elatal datslwaen@ely o StNPe werer espodadifrgn the

nces 0 wn vari ant.s_of NP
v §NBeand ol bavss 86 PENT “afiased o BRA Dot A blingr 5 SEN G e
unfhril TRYMpA3A#26@c rédichsNvk 8pbPed in the public databases, but
respectively). Variant 3 and variant 1 differ in their

nose haverbger valtaatedr sepulinBot(sHPRE). and 18 not in their

encodi ng regions, hence only one exanple is given.

Var i[go89] Figgret a2 Ngepicts dgl ki@pleobf G0 doss Qﬁ:péﬁdehb)e dMehe two
of the coding region in conparison to the other

corpengnts/en therromplexeBanatiombetiyeen Farsngs efHinRNP K and HBV. With a

cor??%n? %g} %ﬂ{ Lf’l H!BLVSPW ggeﬁftgftlhggﬂt%ﬁsthg I-i]:ﬁ‘@r\ﬁlial &Ee‘? rﬂn%] Q&es na

WO varl an ar at

do&eeepepuéiiti minetr @p toSa fcbimdih i poivl wdh fHn@®INTN &e sorveh e, w1th no
the two variants [00571 Figure 10 illustrates the
mea&iqantaﬁrwe&qlscilffﬁrgfn%bpwen\enanmf%ramio3r A3 ﬁg‘FOé‘tm] 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
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nucl eoti de pol ynorphisns (SNPs) in the hnRNP K gene.
The hnRNP K full length cDNA from 18 nor nal

vol unteers was cl oned and sequenced. The table lists
all identified changes. DNA sanples from subjects 5,

17RACTwh @nctdasing doSagh (30280 ME@NE2B0mganl of BnRNPrY@ariarm 2 (v2) or
conparison to theé?ubllshed sequence of hnRNP K (al
varipat Paliv8) 35 indiggsed: L ellsi Were dagyested bt £18cpash dragsigptiomfrllowed by

genom%% mA%xﬂg%%n]ﬁhﬁH%t\/ B %1%\@ ah quﬁt %E%gfedt eal t1me PCR.

nv ange (subj ec

Traﬂ@fﬁcﬁ@(ﬁw&pbﬁom&ddﬁ|deplh@nesy\a5ndh|ﬁ$ éd&WﬁCbﬂs fare éhown
different sanpl es (subjects 11 and 12) in which a 15

Lo BRSO AR DB el i

hnH-I5P NOis b):mghﬂ%ﬁibrﬂla@dhﬁ Wilo $]Daj'gm‘rdZI€83t tahe Jsdfdl.aBiol. 236 (N,
i dentified single nucleotide poI¥ r phi sns  ( SNPs)

19945 33 rivnibh& bindiag of hnBAH {<| B sqrpe o%lfialPNeAdm%%%ietsscan be
B840 o e AR OBt SR 0809 YEDS rroc

AcdibSabldsed, 98l §), Lao1,SNRd- 9069)3 T}Rﬁmt}trmﬂné rasrdubhareZﬁ)f particular
dbSNP and both have not been val | d.. Furihe e

POtRRAA) EflevAncasigsbe campley fo t&oaﬁ@ahgg} @e@gk‘aﬂﬂ’ (%T%ﬁé\ﬁﬁ‘? Y458)

as 'E)Hkiyr M fochied! 19n§1eaf(eh51%9fbrg§/e@(}'{ﬁ dbhgiRYahese daliGRA8SR been

none have been valida results not shown)
idefitpf)ésodb Heirgineolved dhetpi mtsramoreo&dmmﬁ’ Kfpratethsgeth nuclelc acids.
dependency of the two conponents on the conpl ex

f or [k Fl E‘i@@llﬁ@fﬂt@@&&: @feeiRNRtaler®BR dHRYrosWel Bsidues (Y
25 cons amount of HBV DNA used for transfection

to thleTvalmu residues tier Kibindr ead d$Hi B dordaise ade gwmzisubstituted by
{
Pheg GRS Ghieh et PR B L AR gt g e ocations of the

corﬁﬂsﬁérﬁﬁ@q@lﬁnhﬁtaw@nwwhl et Seidg @R chahged\g YatdC Btin othe redpective
expression vector pcDNA 3.1 does not have any
mu@ﬂfsel\'fltl t®M4-he HBV viral titer. HBV variants, which
contain a base different from adeni ne at nucleotide
posjie2NFighve, malv&p:c&OaG&otiola&@%dfmduaﬁd HBlVbBl\wcmheﬂ by a
conpared to the 1752A varjant (left), indicating

compppadetdal aliers e qqsver%fpph%sah?rd}ﬁtlomelmlﬂ%éfe&rgtems Instead of
S S RS R By o P o TRl o of

spebﬁ'}t@?rotsaiel rssidmgsew asopretandaish e ouedingi thém ftol Iphed%edghhe (see figure
repljcative HBV clones,  (1752A _1752AG, 1752AT and
13 PR Wbl (R PSEA g HECe0T Bocoand, et st hyhibics

phd¥bhdt1akibn Kt \ﬂ% b&%spgncﬁﬂg)su&r i.eVAdsidaBd Y¥2( Wakoahd Y458 in KH
i ndi Cat ed. 's were harvested at 48 post

domaxam&ﬂbémndm 8l Heped cblys wg@r@nﬁr@sfemdewh HBY owpligateve clone

175388 du FEREcthg, BuRERt or it st Rl HRY Feplicative

cloHeV7sEA efth ﬂ{e%rﬁﬂ"t?\%lpressxon vector pcDNA 3.1, serving as a control. The
HBV viral titer increases by about 2.5fold when cotransfected with variant 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
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5 [00601 Figure 13 A depicts all the seventeen

tyrosine (Y) residues in hnRNP K. hnRNP K is being

phosphoryl ated in vivo (Dejgaard Ket al., J. Ml.

Biol. 236 (1), 1994, 33-48). The binding of hnRNP K
al. t Acre divpst B rall BIaNErvtillogr bR {PTa) 2084, E&#Tﬁﬂ)adenio;iulanon of

Hi}?eéﬁpqgg g%ykg%e: glrl]l;ggigag é{&g Peglr 1533%#%—%6%%%60\/\?& formation
be%@ﬁ?ﬂﬁ‘ﬂ@) K ¥ BBV ¥ 2% R&1 va‘%éjﬁﬁo% %xsrléﬁfonﬂﬁfﬁdm . These

O potential relevance to the conp rmation with
datl&lB\Ay(atm tefldet oemain dffd@negsdn YamPlex fasnatimybeaweeﬂ orans® and 3

i nt K. | ogy (KH) domains. These regi ons have
th‘ggﬂp?ﬁ HétHﬂE)Yed as being involved in thg i nteraction
of hnRNP K proteins with nucleic acids. [00611 Figure
13 EJ(IGBI Wrigurat Es dspicts- ali exahpld foutaageeesiction dfyamsnttdEGFR
es. ( r osi ne ue
imiig R RS b s M PR Sl o Sy PR and HBV. A
pal(ell_' ) of Wi Fé&tef@ N EBERPNRSRBMISANRY . (S¥ghns Arﬁgbé'@t q{esearch

| ocati ons of the correspondi ng am no aci ds,
Dlwn@stbc@i) mgs eslddied grditestedtop tp dlffeltentehvewpﬁdmﬁ&,eHepG2 and Huh7

el o Peh P tep bt tha Y, | 75 ek aEplicBu o te toes imtin ) 4 ve
of blidkhiADNK SwdsheandRefe8 sty E{ﬁ@fé@%ﬁﬁé QbO@nT}tEqﬁND 1 Bf anti-EGFR

proteins. Instead of 20 altering the degree of
impioeg bloulins avéroradded nte@hqusf-tranafmmomdhe following concentrations:

A E5EpEY Gyt Mooy SEP?EL&%‘:&V Bh Dl rarRrPREnGLEe Cat # RDL-

EdP‘l&USf 2 ]53%€)Ab ?'@Rése%}l'[ﬂa @ﬁPQ Iﬁﬁ’[slti FREF6Y f23 mg and

conpoun selecti vel y phoryl at| on at

AbtheSigmar €apHAdoAY Sug a3cord1ng to rrﬁ@iu@awﬁreféﬁkpom&{éﬁdanﬁhs Fresh
Y458 in KH domains KH 1 and KH 3. Hep& cells were
al‘%‘t?t?sr%fﬁ%&oéhﬂ’\}&‘%wwqdéﬁ at @4 i Rast- HF“E)fﬁ%“OZBtOleP@Q’NeaIHBCkmg

efftdd€ (fé}’l% Q@e‘f‘{ h¥®edtit &UsSh ROSt “trah SYILGRL énd}ﬁctﬂl@ﬂs&fscetx'trgaed and
of HBV replicative clohe 1752A W th the enpty

measmcdaﬁm HBVvecatldpacmeDoBtht mmenwghagukms eAlr) nvasodble Ttheeduce

HESS it s gl AT SER e Porta, g T igigs that this
imintRb Abshihe &b%rlﬁﬂfb{tea‘;%r@g trhhdddctiéd bAthe EGF RR¥plofkhat leads to

mutants of variant 2 hnRNPK cont ai ni ng a
therpthesghoaylaomenRNE kepigteadfis. a t yrosi ne at certain 30
positions (see figures 17 A and B) showed a reduced

HBV[OOME'FlgdrEEI’G deple@iBie @éé@mﬁh@é&naﬂhﬂﬁerféﬁﬁg ANes(siféd ) for the
and Y458 in KH 3 donmain may be inportant in the

modglgtipaof 818 @mplémiaNmpaton betpeg mel?iPéngBWnSh@\m iirf figere 17.

sﬂ%ﬁﬁ\%ﬁ@?zg d%%%ﬁn%gﬁhgbﬁalli R{ergpg%hgs%g ("i é@r@é ?bf&e%&{te}g%%qacturers

Dh314ﬂﬁ:oﬁ4851artBaslke‘s&hbetA”) ZQlagén (“sbaica ENysidaPdotigs (Bource C”).
Bi ol Crystallogr 60 2004, 784-787). The
Thepdiifskt isearease Hév Y Né\i |naféac%fgs t Abs SontReat BontQiagen) was

GdA@U%LﬁJ@UG@MQEﬁﬁJ@ 'tngQtfﬁN@ r'gal Pifis sgﬁd@&é Qs generated 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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between hnRNP K and HBV is affected by the
phosphoryl ati on of hnRNP K. These data may al so
reflect certain differences in conplex fornation
between variants 2 and 3 5 of hnRNP K with HBV.
gerjepEB froRi (uiges stquahepiAACSTAGCEXAOHCE GCOQ&AEAGA (SEQ ID NO: 7).

i ekt ok RO o Be R A e e 5 n
ﬁgHEé; The s@30€ISobfcedt Eé kY, mUAE@BAGGwmggﬁmUTm§SEQ ID

(Si'gma, AnaSpec, Research Diagnostics) was collate
NQun®), tveast gehepated \iondlj thifget sequente eAAGéIA AThe4GGEepRCTCCGT

SO % AL S PR P A AR s

seq?k:md;@l}écmmmam@wmjm(mumN@ct@nwgbega%ﬂed from
he panel of anti-EGR i mruno&[ obul i ns were added at

target fpegesnce t AANSH e ECT P GACARE GTOTADVISES EBntentldtat awsleotide
" 15): 11 g; Ab 2 (Research
po%bagnos %??i ’é?&ﬁéf)?% E%‘;)FRabS)g 21.5 é Zb SC

(Research Diagnostics, Cat # RDI - EGFRCabr X) :
and [W0$5hiignre 37 glenictsaax exampboal a medplgtige 06 ﬂm ngnl@( formation

ooABTARNLE b SASPRIAGEY S itconl SUPYERSD) 1, oo

I nmunogt o

HeﬁGB&i&H@ weko ckitragsfeéd @dths175Cal fdl-lergth deplicaeise GHBWtcldh% either
ost-transfection, genom c DNA was extracted and

WIthecas\mﬂwt MRNHBKI IRNA Q padee dgared 6): Mn targetmg (“Non-T”) and
Lobul ,, 2
lmqln?‘é{{r@gd Ear%on[ I)?v\rqu %Qi %srcong ﬁ I eef ol‘%jgp ?Afﬁmn was

mehdifled aBeﬁoutrilaftext BiRSN&Qrdnlﬁfédﬁ@w Diifirdl tw® adlluimink Gepresent non-
inhibit signal transduction of the EG- receﬁtor t hat
trapsdegged tcglls tand prilss pReyicqted ivwith merNerertipg tRNAs . Whif seplumns

rep%\slg\w &II%QMQ?#'S{F&% L ﬁ?\e%a @;{inﬂf xﬂNA r@mﬁﬁg iA%he right

0 | at1 on
repﬁcﬂenlate:ltanCbﬁaM@medw wRNPHB Varadd HB‘R,N& ﬂ@\MRNA fA: gDhmmn, B:

T PGS A VAR S AR 5P i

cel{sIraisteCRal as in SIPUIHE béiiom TLQnﬂﬁxeAl/(( eyREdsth Wag méskired from real-

Proligo ("source C") e first sequence of siRNA
timepR EFHRe Ratros Seane @gmgil(zgj 4¢8AY “ader non-transfected cells. The results

rep&esgr%o%@&@%mpi %E Qa%&?ir([l\@rro?s)of t-lh—lé] 'ean B0 Sl v, YRR NP K

mRMGGAEIARS ﬂ@iﬁcéd\@'rﬁlaﬁﬁii@vé Ded}lfﬁme?}ev@fseftbtﬁisﬁﬁ{itidﬁepolymerase
positions 1366 to 1386 (designated "Target 2"

In
chain gepcdon 6§ T-PEe indicing@ Wequednedon aelatiee Qb sen- Ham%fgcted cells,

oSBT L0 SNl el bt e

cor&&ﬁ@dlﬁglmec&hsaﬂﬁ byne P& oting siRNds fibimomanéfdButers BOBld C, while

Efgﬁ“ég%‘fécrg‘gfsbgéé%@%q;g?f R Chigm. 1enee of si RNA

CUUGGGACUCUGCAAUAGATT (SEQ I D NG 6), 21
[0066] Figure 18 shows an in-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 HepG2 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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generated fromtarget sequence AACTTGGGACTCTGCAATAGA
(SEQID NO 7). This target sequence corresponds to
nucl eoti de positions 1029 to 1049 ("Target 3" in fig.
.. The second Source C sequence,
15, GNAVRULIReSIBUCUGCCEA s¢t SEProis dudiai®) increasing ennceatratgons (0.0

e 5 b DO §BEhBSET RIS RAPPA O Avof (OB gD)-Poly-
(dC(%g)ésp:élbtﬁq\?él\gI.y}%?Owrﬁﬁetﬁ)r PROA 68 Cia  REP CAHHMEOECH Wil of

enerated from target sequence
nomAAHTAGEI CEACAGHET T4bkl{dSEQHeD ROVA-btjteint compleres intigrate at a

B SR oS bt e e £ e iy
a s%ﬁ%f%’fffér@ﬁm%lﬂ& frd@ tﬁ@t—l\mﬁbm %eKV@Hﬁlcdﬂg}{ otPYhe'E‘r@&%ce of
interfering RNA (siRl , top)

han‘dP |Ks aswthressecond campdreot adthgi Clompi%czm Sfublsﬁtquleatﬂngbh performed by

I t HBY cl Wi.t h t
Byt f2ngnda epcgls BURP K pah bl Glpipk e oA R (Probe
2, 1@&& 5 {P8Y dlodY ith' aL\r'é‘éHk@r barkd SENRiIHES L USRE RS TBOGL frebS(Probe
RNP K ‘expressi on was neasured 48 hours after si RNA

4, tamasnslﬂetﬂt il 6h. Datsetomietrisy analigsis oif Llhﬁsif)aﬂé%)rl@h@%’ﬂ?d o the protein

detﬁc%%cp ?%?Et&ed%%%l%: m%%w/e lhleé'le‘i’ Iﬂ%%ns &e?gctél& %}EProbelétl, suggesting
tha€ @ret17804 fpestieatths WikigherBiidaipchtiainy fbrfh(nﬁNEB RNA Col ums
on the right represent cells co-transfected with HBV

pr ol 8T i 5\t SN P4 0880 Rrtppeen

HBWY aﬁ&@l cdlul® pJréi®in. 30 g€ bt sutleanglotsh %qtraas loBta(dell. from HepG2
(111, bottom) Lam n A/C expression was neasured from

cellseaier@allowed RT-HIER ot § owgwhlyaatesdsh Mr2%) tsirentgpides-biotin-
ol@on&gleéﬂ dt rl?lntzlgfpg%:s%gcé: %k d gwgy)e{ar%g)%sttg n- {f%sgd?;npettlm DNA

pol@h(QI\I\AdC) HORbEU prdtéifs lvesrelveashed wRgshuuad 1hy5te1ns were eluted and
uantitative real-tinme reverse transcriptiaon
loadeqd {Arb$ 58 PHoR AP 40 moglines ATYROPi IF’@R‘?TYFW@P cRehydatien wgs carried

out’ SAUHs{00 voRA gg% {SY)eVB %vgﬁ }ﬁ‘oplr&r@%flﬁﬁﬁzﬁdls&&wtl% foclllxél\l}g was

non-targetin [ami n I RNA controls
followred| by osedond rdamZﬁsmmrlr eerpiord sc;gxlraylouieoneSEéeP@@ESOI 0%). The

usi ng si R t Whi i RNAs. .
et RSt RIS WP B AL A PEROHF BTO1En APPQIREsh oY g ining
(arfvU§ SrdiBteaNOGal ¥ ek Buldd IhaOsp¥BiTR Wi SeBINpoRiaphbed A MMB K cular

formati on between fragnments of HBV and a hnRNP K

wejghbobapproximatel Ep@kbeophoretic  Mbility Shift Assay
(EMSA) . 28-ner oligonucl eotide probes were designed to

Con!(ﬂmm bkt FEIshbWe thd Gdéntfiicalid® 2P heCt@Rldrdgrowdit. hSpecific
control probes taken fromthe adjacent upstream

proé,eaq seaiseverENBredraut et flestaipell aedordjngidp @ranyfpchugy's instructions,

g Aot g5 Bl e AIBTREE S RGO Rmde) eyt winn
trypsin. A tryptic mass map was obtained by means of Matrix-Assisted Laser
Desorption/lonization mass spectroscopy (MALDI). 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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Al1752): Lanes 5 to 8; Probe 3 (SEQID NGO 14): Lanes 9
to 12; Probe 4 (SEQID NGO 22 15, Gl752): Lanes 13 to
16. Each set of probes contains increasing
concentrations (0.0 g, 0.05 g, 0.10 pg and 0.15 g) of
nonfee8L Figure 2Indepictsothe Diinof adih seyuende )ofpthleykno@\dﬂ)ﬂlRNPK
respectivel This conpetitor DNA is |ncludeg

vargnfy fes it Seprend) ) Agd dhe TRRASSTHEC MNP ER dnRY (tEyPtigepeptides

r@bﬁg ]_ﬁlﬁg% REOHEE exes mgrate at a 5

Gx%9§%g§ & pee&J R ?ree %ecules. Bi ndi ng of
hnRNP K is therefore indicated by a signal of
d|f} t nobility fromthe HBV DNA probe.

ation of the presence of hnRNP K as the second
onent in the conplex caq subsequently be perfoqned

752A probe (Probe 2, Ianes 5to

er band of simlar size using the
1752G probe (Probe 10 4, |lanes 13 to 16).
Densitonetric analysis of the bands indicated that the
pr of097A] Uddesestated otyerPrsepestdblhsd cebloun tuBOinditehombipant genetic
&ggn t hat getected by Probe 4, suggesting that the

meypes X© " has a higher binding affinity for hnRNP K.
[0067] Figure 19 shows the identification of the
conf108k] H@pﬁatciediﬁ et vwedturedHBVcemplete Daltiegéais medified Eagle’s

0 of nu r.ot ei n.ex talned fromHe
medinp ol is BEH G B A Tortd Ry e sl R o)
37 Me 28 Rurhidi €&t $¢iclb- bi ot i n ol i gonucl eotides in the
presence of 2:1 (ww) ratio of non-specific conpetitor

poultal BICR idaue ORBHOE RS T P83 180 sy P

Sydtén ¥R obIY)] PORAFrol1®ietd pirifiddysdinid fHe. QR2qhivR IPFOR @nnﬂee&mn kit
carried out at constant voltage overni g

50 V)
(Qipgenyt Ligatpnssyersadonesistigsbe rT4cDgIe$\: iré%aﬁ‘@ (IM%TOZG“)f é?mte%éa were
r aration on SDS- PAGE
pa?%aéﬁ%EQﬁdﬂ%gggﬁﬁg?e rﬁgléggﬁépﬁsglghtlof t he speC|f|c
rotein spots detected by silver stainin
P nal0I3Ld0B] RYA qyan 5ol o FiepGize B ﬁ%ﬁcﬁﬁ okif, (Qiagen)
accégcﬂﬁ t&RRE 006 HaoeRburer M. HRNehk @fanaﬁm%watvehym 3”

Figure 20 shows the identification of
clontewerd ¢anstamcted by eloningSghecotitaioed 23-idr BflePGR sfpagnwentvending for

e kR0 B i e PRSP R0 efponde o
GeRédatk adceessivint Ruinpéloaq®t am 2, and MM el e6h bt Rariants 2 and 3
trypsin. Atryptic mass map was obtai ned by nmeans of

respartively, MPE@eUthE&@ﬂd s@e@o‘rqgtcpoﬁmedm thpmingringipagsof a cytosine

at I}L{? Ee&h,ggf)és?&%%g@% I‘l% Ogﬁl? l’éee%ééte(afﬁg&g 'grglgnts were cloned
intSBEYR Q3§nd XRe& 1-aigested pEDNG W/sbﬁxaelﬁmxyﬁg pnmers for varlant 2”
(htt r ot eom cresear chservi ces. ¢ g

WC{ﬁSl—& ggf%ﬁfgngGCAAACTGAACAGJ (SEQ i 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).

Ri d%tu% et eldotlé'SI %

[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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sequenced peptides are illustrated. Sequence

al i gnnents of the 56 kDa protein revealed high

honol ogy scores to hnRNP K proteins. Furthernore the

nol ecul ar mass of the analysed protein matched that
designed nBNEnplifyr stceifragme@: [1069] arfd §60@3215. dBp odgsont h600-1900

am np acid sequence qQf the known hnRNPK  variants S%%V'
congpibes e SAFPTOTOLH A e (ST RIRE enSeuBioh eTBIpHPR Ereign (Weiss

Lét By,plt’zjr&log)‘? Pié,49%6 ilqu(l%g) In28ahONEsti oA Rlo RERMEMS using the
mas’s mappl ng.” 5 EXAVPLES Exanpl e”1: Variation of the
intdergd R Iofl/32fl Spensarddamntinfousetirl ogmeadisg fravlee avere cloned into

Ri b cl tei hnRNP) .K .10 070] Unl t d . .
thegNRic] i B PUSN -1 SHRGUER i T FPPH P EReim B A fEnscription
wa¥8R&dr its oWE PRAASINES BreURRAT shOR/dtsitie ke CEV ITE pMsimBter (Chen

cultured in"conplete Dul becco's nodified Eagle's
WhietlaLynd frl dvGustogererolafl, 2000011898 Thd WP2AG10%2 detrrd 1752AC

foligpe e epBRaE R e PO LAS<BRL LG B |132Ay The frs
fra%?gn(},ﬁz?(?"g 3blt 9By K&l dndpli fREFrondYRd HW—BBE@%%&M@% and cloned

were purified using the Q aquic
intpurcDINA a3.1 oThki 1752QQ Hif@d) and.i lJaRComitatone wemecaghi generated

SeRBEH 15 et P Bl P AR GPEReS SFQUPUEY Bpggenesis kit
(StEaP4bERE). gabn A WiRSddrOkcHt @éhifidafioh HeP e Wbishrub®e The second
RNeasy kit (Q agen) 20 according to the

fragmentf 3HtSufadso positignt dlict |1 YW, wep thgn pbtaipgd j fem BBVapRR325 and
"vari ant 3" | opes.were.con cied by cloning the
clopyf S iiredm pf P BT R S AT RRRAET oY or Tt e

respective hnRNP K protein. The sequences of the _
obt 1078 HepGR esliv wereadpomh dictn avsTagealsatitind lak d@seglls per well in

3 5_%'|er t?srs?e 1'39/,%1 &gges ?}pc? ﬁ%%fgﬁég Qgit}t q%p&%&’aﬁ%es 280@Qﬂxvﬁro gen)

respective excep cl oned” sequences
acoofdih@kd eenafattayerisnastnrsives Bridflya 2ayg o6 plaemAbDINA were used for
nucl eoti de positi 501. The EcpoR I - d Xho, .
eaqh-taﬁngég?@ump@ﬂné AdissiPRvig perodho s At Breagien for 4y at 37
oc’?@r@ Jﬂe{/lg h&gﬁ%@%@ﬁ)ﬁmﬁ? eh%r\;est%@ PBNEVEL By ehORiBNN eRBiction with
theSDNEARAKBGIAREGAATAT COMAACTHRRAGAB!S3' cell SEQr¢ [rangfected)with the

el DAL L TEAGAMETTIOEAGE 2.0 LR s
h aP37 EAITIAE harEskid IR iSDNIext2Actdbh Rith@he DNeasy
18) and 5' - CTTGCACTCGAGITA! CCTTCAACATC-3' (SEQ I D
KitNQiagep). HBV viral titer loads were measured by real-time PCR using the RealArt
HBV LC PCR Kit (Artus GmbH) according to manufacturer’s instructions in the

LightCycler Instrument (Roche Diagnostics GmbH).

[0076] As shown in figure 4, the empty expression vector pcDNA 3.1 did not
have any effect on the HBV viral titer when coinfected with HBV, neither did it result
in any HBV detection when coinfected with hnRNPK. HBV DNA viral loads were
significantly higher in cells that had been transfected with 6 ng 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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[0074] A full-length replicative clone of HBV 1752A

was constructed using a HBV genone-contai ni ng pBR325
plasmi d (ATCC, USA) as a tenplate. Priners were 24
designed to anplify tw fragnents: 1-1900 and

1600- 3215. The regi on 1600-1900 contained the core

pr o[oorg) Caislof the hepsivblagpmagetl rimes tiepGlj BhCIRREH (S Hepl and

region (Wiss L et al Vi r o] ogy
Hcaﬁfweaﬁ@uw@sﬂpoq@nmaet@@momrg@aéﬁﬁsﬁagﬁqf? fpedign (ivtogen)
I §
and QIR 104 3! BB SUDEFCRIY SRS ¥ (G RARRifed
5%CONA 3.1, resulting in the replicative construct.
Viral transcription was under its own pronoter as the

Viral trans:
al 190781 PRGN ERAD GENCiTaY PHRRR whdE i s 40

enhhri&2 Ahd paamdtéh 2AC pGLEHProlreingyt im erdpheakess Lecibdrasegdasmed eev1th a

. Qonstruct ed as described.for the 1752A. The firs
Sm?‘?“adfﬁéﬁt m%mpter S GOR 1 Eaﬁ%?rﬁ%% BEIE e (pgained from

Proidya PSP EnaNa GhotGHirkled BY anpiEiAg $helbasiti@nctional
17 ZG, 175 T and 1752C nut ati ons were each gener at ed

umi;epfaraﬁ)ahgerl Al t e PCRstusingagpremersbyuche (8EQcKDCMAye20, 5-

G GRRE R CEaTRERTT o L o B TfQ 1D No: 21, 5

Gd}ﬂﬁ@ﬁ@md:@AAmer&p@g@q“AdA@@mmL3 321&)116%;115%% PEBEV i Qfcleotide
was then obtai ned from HBV-

poazﬂlmekﬁSédvx/rﬂs&Oﬂ daen ﬁgurf:rﬁé The 481 ﬂ)palﬁﬁﬂérﬁagmﬁnbwls Iy Bgl 1I-
dlgaéﬁni g %gfare?pv%llg\g Ce l %I Hl%%ét?? p%LSagg)%/o%xagﬁle other mutant

mm tissu

corfsttutts rvﬁbrél Icsﬂﬁﬁlcﬁiddusir[gaﬂfsf @éﬁeeﬂdlwbrt $lt¢D|:reéted: trawirne I\/E.@z(génesw
(I'nvitrogen)  accordi nglit o manuf act urer

Systerst(Prrmmgeghdo intrqdueg {he BBNpERfangeral efatigs harglegtidgiposition
17§2ﬁ£as 19??1@«1& ?ﬂﬁ%ﬁ&t POATHE frst AEhRA0GSS g{u%l\ﬂ'gsrﬁlc%h@e AtoG

ncubation for 48 h at 37 C,
(pGledHremue @), thebweopiewns ynthaluvbetléfdAftolT (;p@chHIymge‘ @mlrtd lastly

WiBo RN B e enPOLILEITS i IR BRI A hig mutant

ol1§dﬁ%béoﬁ‘€fé%r e BL-YECAU A GBAGGTTRUGT AR - si’O(ﬁQ fID NO: 22),
uplicates. After incubation Tor 48 h at 37 C cells

SWQGM%WFMGEMW gef®Rc DRA eNExac2bn whéh 5'-

oo AGS Fr AR TR M L2 e A s were

seqaeitedi for @éﬁﬁ&t&lo@b}kﬂ{mKMldmm@aﬁ Qondridfed yucloning a 1.4- kb RT-
Instructions in the 25 Li ht%cl er Instrunment (Roch

PCR; figgroent icedingfBrfhe W%K RN A extrgeiee frpm HiepG 2 cells.
bl b

THEFRLR, ERECRR) PRIpUSEA IO TR h clorkl imtoR BV Fdhd ho I

digef®®d nei phBNAB.O it rEsult tlonangy HB\prdaerectl orwcmben 5—

AR RSB RN TGHEESR 0 29 w5
CTAGTSEPE AL A B A0 R AT ESAGA B+ {$EONEN NG 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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30 cells that had been transfected with 3 g plasmd

(+). Exanple 2: Quantification of Expression Levels of

HBV variants containing a Base different from Adenine

at Nucleotide Position 1752 25 [00771 Cells of the
Théepamndbiragboned2d 81 (alsb ipvesiokle 2,1 990 @ #88RRED amPKHep FraamdBV-

PBRACP ELEIREE SR TSRO QT PO BT GNAr Bl wi th 10%

foetal bovine serum (Cytosystens) at 37 Cin
hun{@li79] &dr tr5n§féﬁﬁﬁ20el[s®®e?8 plavtagtnanday epd@e3leGsitit o5 x 1* cells

R e
theLﬁ{QﬁJfﬁé sgh?cﬁlglgné’v'ﬂ%fal, o@D 8 DMR vpérQ'H?lbf‘e"d 1:1 with
upstreamitromthne Lucite ase en wer e obtal ned from
serimofiegmed R am ehipdd BitkrGame Hortér \tmen:to wdii chulctdeadsdpeen diluted
1: lgquﬁcl I f@eyrllgg}g rf%ggm%aglpg %ﬁg&%g&%ﬂ pé&%ﬁgéoﬁf g)%rr]nh a%Qmperatlulre the
tra W%ng ()nt@riﬁe Le‘éHB (V%Q WeteNgh — 90 %
GCA GA TCTACCAATTTATGCCT
conﬂm:pt |3slncngs Py trausﬂeetnnn fresh gowith nmdmmws atidedla’cfler (is@bation

figure _6). The PCR fragnent .. Mu |/ [1- ..
forc BBt ad "t PR WAL TFIGEL A T i PRpsgae BTered salne

(13PGhRr Raeol £ K8, 25 a0 OMHPs,, a&j PRI KA YCARer genomic

constructed using the Gene Editor Site-Directe

DNA tekUaMagelnelsa DNeS%sKMQ@g&meIB)V vipali titer badde evetfhmeasured

ns at n cl eoti de sition
usipathe Hpgd Faate HRY g8 25o Whee) pebrdife id b ipaftfurer'
insPUE@ddsng nucl eotide Ato G (pG3Pronmp / G, the
second was with nucleotide Ato T (pGL3Prom) / T), and

| ast | ith nucleotide Ato C 3P
b o 1oL Fot thel el ERT L E<ath SotE 96 DAL AL degdthssavitn 1 pg of
coﬂ@d’lﬁ&r&r}ﬁ%&%ﬁ AR AT R wed (fo'?'-:e@cllx @aﬁ\l@ctl%ﬂ)mlx and after
GGAGTTTAGGITAAA-3' (SEQ I D NO 23), and 5' -

incGREEBABEABCH HACETTAARII' wESHQridXeNOvitR Aelk Esiperct Lysid Reagent

(ProTGRe eV R EOTIAl T 1 OMM(OE 12 AV fefiarBgtyelonexanc-

I f1@ro t R P
PRSI U TN R oL I s v

dxsbexfklegesﬁ)eﬁldﬁﬁﬁnfnemg (1132038 wiich 6| snhagjuemtyoplacaRinto aa”hn‘ner 20/20

Xho |- di gest ed cDNA3. 1. The ¢l on| ng primers e
luriRQRASEAR CHatCRdtiajed BE@eFtﬁlg\@O\ﬁ o a%lferase

N RG2S Ry v
light g FRIEN) R el atinat lnciférest s vily sas lekmdsSfed) Bs fdildamcrease over vector
without the Enhancer element. To control for variations in transfection efficiency,
experiments were performed in triplicates and repeated at least three times. For
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 IL
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30 1752A. The first fragnment, 1600 - 3215 was first
obt ai ned fromthe HBV-pBR325 plasm d and cloned into
pcDNA 3.1. The 1752G 1752T and 1752C nutati ons were
each generat ed separately |n the f| rst fragnent by the
1 :(hsenafdd BVt hinits gining a2 Bassdidferelk |from Adenme at

2. ' o~ SO ragment 3215 (al so
pOSItI on 1) - 1900 was then anplified from HBV- pBR325
and cl oned downstream of the first fragnent in pcDNA
3. 1{0482P FRpGBocells raaref @tdturahin campktavBrutbeobalt etdodified rEagle s

average density of 5 x 104 cells  per, well in %ﬁ wel |
megjusg vwe@)raalﬁssve@@@amﬁpmtw@ fegsali hoyvmneserun thypsysiems) at
0 6
37 g?%gi’lpll;lwgg(.PS A)5C(t) ggﬁ?“&ﬁ%ﬁg%“ﬁ?@?ﬁeﬁ dé%&l':tl}oélwfsl x 10° cells per
welHeinuBstmae tmmh umtareddrshmdcwtahstﬁeim Ratht er fulkdgegth, 1752A

whi ¢ch had been di | 1:1 wit rum free )
rep R T Rlo SIS YESGh STt PSRV IS ag e bised Eroggesive 1752T
clo'hE e?r A &%ﬁéétﬁ&t 115@01%125&@ s%e\/@ﬁmaﬁd@)d afldl QRUESE BRLtH ol KRNP K
wer e % confluent. 3 hours post
expreﬁmn‘ amstrocts 1f<me ghrlgmtom ¢Jr freagiantnd vésse ad@teplle 1Afwaérperf0rmed as
ation r 48 h at 37. C
ek BPUR T PR | 1 Pl el st BE <Bbrs BnttEistop vesior peDNA
3. 1(\%357us@ﬁ/|1r§\§@é§d,of 2-hARNY Kekpredsion BddstiactR@er 1rﬁGB|atibn4°ofm8 h at 37

4). After genomc extraction with the DNeasy
°CKlels(‘Q‘v‘l’&g@ﬁyeStQQBf@llOWﬁélb)’t genemi¢ NNA xipetiqreithrthg DNeasy Kit

(Q%%:% g&-ff%\? VF%P fite r 1558 tur m%aslﬁlp\é %\I'Aesat"il%%‘?eyP&R' ﬁetTg)nghtCycler

tO t e rranu acturer S ructions

InstA8Rat (IE@d’het Ibfaghwhlcﬁ €5abK) asiagytic ReapAofHPV als@iRCIONAt (Artus
to ether with 1 of control/pronoter |uciferase

ASQOrEN, (AP RNUfaGUrerD rINYBIHORS. oS PERtFeh WExHRNviral titer
mcﬁéais&f in é hérﬁféflf 1915114@ WitPinFaVP & c&ﬁbﬁt?at%lrb%lth no significant

rvest e ture Lysis Reagent (Pronega,
furitbiondy di'ffe&nm]b@p/hat ganemts7’2 @nd 3 (rﬂlg OPy, Thke ety expression vector

rety L THEPES OSBRSS 10 mov

vaM&t€ cafaidinpPepSe diffétk fRorh kabmasat ﬁlﬁclédﬂa@,po‘@\ﬂﬁbﬁhﬁﬁ had 68 to
subsequent |’y placed into a Turner 20/20 | unm noneter

SOC@FmgéﬁfBWWA sdgn sgmparsditaithd biS2d eppsirngtetndicating pdowered
levehgg I—i‘#ﬁ' efé?aggg (ﬁggsl 2 glﬂ%%gf; l“lggur e )ofI lﬁﬁlﬁ\lﬂigewas able to

augrhefttthélfpliSationleficieisl @tthy thrtdcinkei@s. Q%s'a@inl fitithermoBdsbe seen in
expressed as fold increase over vector wthout the

figprehkin dher dask depsndency fdwRNToK and HRY ondheipermplax formation tends
f
to I&Jna%{? ?ii Iﬁ??hh’%‘l ejbt){/@ WaitHYno é.g'th%f‘ Pfrcg%agt?nr% ?1 l}}{\gfi@orp@ﬁ fc%[?f gan be

I cat €s and repeat tines
aclﬂiemlarTlﬁa@m daes dlsb sprionidei thar defBhitiver evidemarathak eble timventrgs have

| evel of p& cells that e ess, the HBV vari ant
A PR TR EIBEH de GRS fhnparsas osh £ompore thgt are

nekdtdtQRrVEHBV tptitstion.

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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colum, "A"). HBV variants wi th another nucl eotide at
position 1752 ("G', "T", and "C' in figure 8)

achi eved a nuch | ower enhancenent of the SV 40
pronoter as reflected 30 in the [ower |evels of

latibk! ©F hERWPEK pedteinb. tMutaﬁﬁ&%ﬁtaﬁi@hﬁ pBérBQalhhiheél fisteall @ f tyradine were
the(£0|nt mutati on found in the enhancer Il region b

-er. )y
generpse uing the Qpigkr{thange site-girpeted yuyiagenesis kit gRiratageng) using the
.effec the rj At ffi.cienc
i S RE R AL B, 9 BBl B 05 g vas
dorﬁaﬁﬁ @Brfffoen@mtoffthemoAdﬁmtmel\/IatatloNqsrlmsnded Rose tasofmllows 1.

for Control Measurenents 100811 Fgﬁ%% %
YN G ER NG i S e oi Beee & Sdr 13 o CesGioALA BIACT TTT
AAbf’feé'dd“AHInWTf 999”%1\&1%13%3?9%@@9}. %‘% ‘r']‘R Jl}rrns'lsggly{? | ée%gfo?'wzF 5.

ovi ne” serum (Cytosyste 2%
GACOTGATAAC WeTE GI@IASKT AA ArGHEYaIGIRS'; de VoY 3dSEQ 1D NI 29):

Forggynd peer gt B9 GAG ADTI CR bRt THEEA Paf cag aae-: 4

Yl\/ﬁ}tﬁﬁ‘?sﬁb BN SRE: REFR ﬁakr & VESNBELiAEALTOEPT CTG CAG

clone, a respective 1752 cl one, or a respective
CANAIALA EMENEGCsEeS. Senise SER NG : 6il): Hrerwarkd pirimeertfownY 458F (for

2R ARG P il S’ (Fo b vo

32)d R%Gérb@ﬁﬁlmwfoewmlr fol VZFQ'ET?A@RN&AAQXDB MOCAGA AP CTG
expressi on vector 3.1 was used instead of

CTa hnRNthltEMSEQsIIbrNQoﬁ )t rH%WardApltl@Pf forcuhah ofar V@) 5-AGT
| |
oA AT DS A D e RL Al NOTpiNQ, gy Revrse

pritilBVfoy lYWSBFt(fdr &B) 5'aads PECTTEANC Ad WYGCeeA AICTE CATRS'.
in the LightCycler 15 Instrunent (Roche Di agnostics

acc@og%iﬁh‘%?c& 'lgnf}%xle'% iR ﬁ?f?g{ﬁ Sﬁ{ b5 ASEHsoA and

O manufacturers' ins
thep’éﬁ;ﬁélcﬁtfed)utddte AHBdhtvolr@imprist@ ico-transfieetiredf§ HB Varaphisgive clone
dep engent manner w.th hnRNP Klg%ncentratlon with no

17 Withithesnpty e RrepTion ¥FCtef R &rck bet ween variants 2

and 3 (Fig. 12). The enpty expression vector pcDNA
3 1[0084  HBAS vaalaaet loads, wetiedneustret dyeeartimePCBatsingrthe Real Art

HEY CPER i G cThED ACCHLR 30 TS bAneaomip the
ﬁ@C}t’&’er R trnesd m&qile"ﬁ\ég%ﬁc‘é\'f@ﬁbﬂ‘?mﬁé Q&It Eéhtﬁlﬁ? rédgedf} and

construct, 1 ndicating a |l owered |eéevel
enZyeYEs | foatampﬂ\lﬂ@ﬂlcgl ofl 2) 1202l megierh offithgh Hﬁ)\é eggeomf: and RiNP pirallel
on efficienc

derf ol o6t TP REcR Arbfioe B Lt EhRARS Mot Sfeous

intérh81WoRtrd Por id@tidesRondaRRRSBRBCR inthhikdk. BB ®NdraHRMd9 thereased
their conplex formation tends 25 to reach a maxi num
by @bevie2in!e randotwalpldhwhen getransdected, “ﬂ@pwléatmeoﬁarlant 2 or 3 of

PN ARy DN FL698 SR OGN o

evi enc ors
of AENBH thé andrest wf HBY Wadusascloere rMheas dae lindiese tHae the complex

fon%%’[ut)r? ﬁétwrégﬁ thn}%%rll;plg rz]u?cri] tHBt\P ?st af?ercted 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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needed to drive HBV replication. 30 Exanple 4:
Modul ati on of the Degree of Phosphorylation of hnRNP K
Proteins [00821 Five nutants of hnRNP K variants 2
and 3, differing at Y72, Y449 and Y458, where

Ex b it dd biation tof hd RN an hntdieERI miRen
tyrosi ne resi dues were exchanged to phenyl al anine to
mmc the effect of conpounds that bl ock phosphory 28

| at L(ﬁ)?gfgepp %elﬁ aglt ﬁﬁlfpnﬁ)malv&tllalrﬁei egﬁi‘zaéﬂ?f Hgliﬂ yere cultured

phehy nine 1ns rosine wer ener

in ¢omnpletetelbédtoBkmbhiding Eagle sﬁm@ﬂi’uﬁﬁ(Iﬁdltx’@‘gérﬂgﬁﬂ@ﬁpﬁlefnlehted with
10%Strat agene) using the wld-t hnRNP K "vari ant 2"

ToCta\ SIS 6 forn (Y GRBSeTES o STrot 3t BUMIBeL G By v

done for verification of the constructs. Miutation

pr | [0D85] Usk¢ wie¢ erapsfetiel | Wil :thd HIBV YMSRRL rdpHadiveDedStruct as
ZR Forward prinmer for Y72F 5 -CTC CGI ACA GAC TTT
despplredGnCEAGHPIGTIF-BHE of plm@ﬁéN@sw@s tnsfested gping Hapeafestamine

20(#%@% fo{)atWEg g% Wreﬁf&n éFg’ﬁﬁrTneci}r%‘]globulms

(sedfigtfe 5 '\@Q\@d&éﬁr .ma(@ﬁ@p&_a_ Eaﬁﬁ@sm @AEA AE# 39619, is a rabbit
YMut F4 ( SE . Reverse prinmer faor Y449F5' - CAC
antpEGFBT {p qm@lﬁze) esal& lonal @mmuregiobulin salseﬁwegwt(%wthetw

perte e T O R Wl oy X8 e OF R fogmg TP, s

seqi¥éhce 132dent1BelV1anﬁeuqara'nﬂHat 6x®gin§645785 ififrunhoglapulid 'rs'lé'ﬁﬁpl@&ﬁas an
AAA CTT TCC AGA AAA CTG CIT-3'; 7. YMutF7 SE
epimpy afﬁ:mwmrrtﬁqgrr?h@f IgGr1094m81m 20004 phggphgte. M&” 4)

oI Dy S B R il

15. Wﬂmsgﬁ M@scfﬁnaers NOQSH, CepERIISEGERMY)Es a sheep

co-transfected with HBV repli cative clone 1752A and
anti-FE&FRe sigarawnagiobling feised pagabist r sgcombingnt shgman  EGFR  (partial
n B t
cr BRI i, ST OO EREYIRR SE LR iy IS o). he

imMuficdlobdlinels Juppliksd Wwepe0 Nigalgd B2y uf Gals-HCINeHPCR) wsitng.05%
the Real Art 20 HBV LC PCR Kit (Artus GrbH) according
sodiem aidef 443 wearl wasiused farepsloeall asaay. Wb 3 (Refisprcy dliggnostics, Cat

# l%l%%%éﬁg?g%rgéegég%b?es nuno 0%%,11%‘19:% a EI?nest k'stgntﬁggct [gé'gﬁﬁe from

amirRgidfl Ofosttiom HB\ssgwomlar(mszc wmm@l D-Yi€}-€cDiPR-P-K-E-
of the specific anplification products; furthernore it
COUMY, MaPPINg 19et E9EMPDBBATSE (CARDER YrAfMaRsHH Which i jdentical in human,

f
e SE81¢ ) EEE RS ULy R DO 0 N ke o
coupdinp aRedogaitied ofiBGFRvd 1ddége|néema)lf itteenpho@plaorylatiod status RNBiKosine

respectivel f 14) |
11773 qﬁggcg;/?psv%flﬁost\%grwpé%gglgst erbB 2 er V3eg)r erY)V}BtAP ig\{r%;n?llnoglt)bulm

is supplied as 250 wl sterile filtered neat sera with approximately 85 mg/ml protein
concentration. 46 pg/ul was used for each cell assay. Ab 4 (Sigma, St. Louis, MO,
USA, Cat # A204) is a sheep immunoglobulin raised against a 20 amino acid 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 ug/pl

30



10

15

20

25

30

of hnRNPK the increase of HBV | oad was | ower. These

data indicate that the conplex formation between

hnRNP K and HBV is affected by the phosphoryl ati on of

hnRNP K, especially by a phosphorylation in its KH 3
waglosedi for estlecal assy.diresh Mim@tamf ivdghoglobulifs ersaddsldd at 24 h

postfaurertidh ta rebaieAockite ks GoHS REFSNABRARS 110 h post-
traﬂsmﬂbﬁ arvdstedt RfloRa UbRtdeRimRf DNIRNR ity Ghht ﬂ‘l%nDNelasy Kit

alters the upregulation of HBV viral |oad. 29 anpl e
(QibgenybHB Vatvirahtiter 1padRrNPerg myasaredaby reak@rrR PCR using the RealArt

TSRl (RADERH ULl W BUFRR GRS

ngaémQﬁstﬁJrﬁ@ld(ﬁé@@LE Rtiés GRGHYM (I nvi trogen) and

suppl enmented with % f oet al bow ne serum

ol [BYEPE® t%s%@é&wwﬁﬁ%ﬁé%ﬂd?;fﬁ%8{3?3? Aleyig block

the%ﬂ&ﬂéﬂﬁﬁm@ﬁon deseth RAANPK dBY (bee AglreOfs, Mhiah Bardfor both
DNA"was transfected using Lipofectani ne 2000. After

celj lieaghath 3 iR ¢ssarch Ilhamosgvs, Cap# FdNeEGBRabf )ireducedHBYV viral titers
in %nll Cflﬁnf?: 4 % g Ogglééf%:l“ﬁ%% &a%aggi%gtféaaé) |§ érﬁxgﬂggglobulm

is aBRDbItd ihﬂlbatntsignﬁgrtfhr(s@ﬁimﬁ)ﬂh©$pﬁlei EiGF) rpedpyst! el leads to the

i mmunogl obul in raised against a synthetic peptide
Ph%'ﬁmréf!aag@ﬂbpﬁblpt%?f%@ﬂﬁyr osine phosphorylated site of

1016 of human EGFR (this sequence is identical in

nmouse and rat origins). The immunogl obulin is supplied
Exampht: Mpdalagien af hnRNR/Kdw siRNed rabbit 1gG 100 g in

200 | phosphate buffered saline (pH7.4) containing

0.02% Procl i n300. 0.22 g/l was used for each cell

OSBRI E Sugd AP BRI o Drgacon
(Smdrﬁ&ﬂ)) @igtenE(ﬁBR’nolé%oégﬂgd mdbeﬂ_tedwtalrgatsﬁdsl agaillositated in ﬁgure 16
andGRReTRIGH L1 ERLGTeT du B el ab B Ot RaB e BB B o 5.

nudléHT}él@ECFQJ?Hédsn '156@“%' | ggg@s 2PR.6 196 i h 2Gute  16) and
Tris . wi th 0.05% SOdI um azi de. 0.43 pg/ pl

TAWD@A@/’(@ETAEGIAWT (sg@aLD Nt(b 3, mﬂé@;@dpmsmons 688 to 708,

“THAhOR B Ph U DGR of & R E H@ﬁ? e

Gc@{GmAmm@GmAemuultSSt E 81 ID and

(NH2-C- S-L-D-N-P- DY-&@% - P- K- E- C(I}I) pplng
cGadJ @AWGHANK&%UUM éE?;N Qefmlhe §rsharest sequence used for of
a
sopgETY Pl WA CTIBRACICTEEAEIRE [PEQrD o: 7). the
respétltll’vb 81RN A GYiplenog waREIMgG GG 20UQU CEGERUMA’IIWE(SE@HN NO: 6).
of the phosphoryl ation status at rosine 25 3. No .
nséarcgﬂ BRAUGRES GBEEPINg tag%ﬂF‘ﬁgtld%P ons H2§g03! 06? Prargér 3" in
er e 0 [ S as, 25
st e%l) EQI téer e @ngg%g{sjersgql\l/én? ;{%gé oiflggrafogl yg%lBSrc?Tg/ m was
AAM/QA@IAITTAAGGCTCTCTCCGT (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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concentration. 46 pg/l was used for each cell assay.
Ab 4 (Sigma, St. Louis, MO, USA Cat # A204) is a
sheep i nununogl obulin rai sed against a 20 anmi no acid
fusion protein of the human EGER as the i nmunogen.
culftiné plaewathck mg orﬁrmasmélDNé (1782 80rephentiyhdiulitlengtiyrelone, see

exql DGO TeRPeoF B O SUPERE (6] Hire ol o gt 2000

(In%%ga{)OAﬁ@Ph@ aUihe cenédwete dolietied kanlireN ARR@ IR rextradte® (Qiagen
but “not the binding of EGF. The imunoglobulin is

RN;aqypancb BNegsy kits)3 Asnggnirolss celly wgref iﬂISQ draggfeeted (veitho fuprngscence

lab%gé non- é E?ts ghsggg'ﬁbtgféfxgrglg)sr St’lieatlraxﬁfeecs {ﬂcu?ncieg ”ﬂragéflectlo%g were

perfdffiéaqs | diputites hoRNP KdlﬂR‘Nﬁaﬂev%% @ereﬂﬁédsuieﬂéb”}f G@dntietive real-
to enhance bl ocking effects. Cells were further

timien EQylsERe Hragssaiplen hPQIpRease rdaix aeactign Hal-FE&)eReactions were

per{@eﬁ%ﬂ‘xgb%g@%g%% RN@? ﬁl%ggéller\?\g{r %us‘in{?th%ﬁ?@?)(ﬁﬂep Sybr

Gré@aSysten R IREE wish pﬂmbhseS RQGIA@@G“BTHB‘GA@GGGA’IKEGT -3'(SEQ ID
o manufacturer's instructions

(Artus GrbH) accord t |
NQ: %) Wéd T AT R TR A FS AT IAND: £’ P67 Lamin
ACYER g, B findREeRruaEhblb (1 PR A01ibf 82 performed using

thef sameekii wnh vaprozed phinfehA(Sk @AGTHBRC TGAETTAGUGGTHC -3', SEQ ID

Nahy gt dCeRoeadRt eanefiSiont ud TRAIRO! fa) deseribed by

Lel‘ix'o&eézs glo 2002 bOLR&2 dr iRk BhaBBNAIbAANS T BRI D) d. Absolute
hese data indicated that this inmmunoglobulin is able

quamtamm of RN:A gvasl oltaimad chyc tising stdndpide clEEEs creptedt with in vitro-

wagsthd RS vkt R BRVGE MRt oty B RS BB gEromez).
Thé | Bhen@idfbe X &Sp Lagwdnﬁ&nsbﬂﬁé\&?m/\nm@ mmiaasebgl Rib@mreen RNA
Dhar nacon (SnartPooI Q.agen. and Prol

quaTEnctragen dervigpee). ewali dilufions afet VZFrOftragaﬁ?@efeRNA were
R e SAPEATATTTROAGET o
wex'ab reid[lcéd gy: r3@%d oglatdvedta2 the T N GAGTF AT dtBEQIRBA and

Ieotlde 03|t|o 688 t
larpg AN A OmSbls B GPAARED RRVAS BeEr PudBier ik etuced
HWQHQI%QWSG% (AN PEAARACHIRINAR f)'leH@d HBVa&els by
UGAUUAU (SEQ ID NO 4). The first target

15%equence used for of Source C (Proligo) was

AACTTGGGACTCTGCAATAGA (SEQ ID NO 7), the 25

E gSE Dl “’mlsgdl)ﬁ%ﬁn@@?rpgﬂé?&w‘éﬁe%s YA YL MbIAYPed Sources on
the repl1cat10n of HBV is likely to be due to the different target regions that were

selected (see figure 16). However, all three siRNAs apparently affect the complex
formation between hnRNP K and HBV and hence HBV replication. 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 hnRNP 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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This target sequence corresponds to nucl eotide
positions 1029 to 1049 ("Target 3" in Fig. 16). The
second target sequence used for of Source C was
AAGAATATTAAGGCTCTCTCCGT (SEQ I D NGO 9) at nucl eoti de

Exaoplet7:dYetd@ion df theinteraction of HARNP Koind HBY imexigect i ve
si RNA sequence was 30 GAAUAUUAAGGCUCUCCGUTT (SEQ I D
NO 8). The third Source C sequence

Froroe GLHC SR SR NS el s Performes.

whith &4 R achidecdiospreparinginivldae pfot&in Exfastged folldwsi n Fi g.
16 SEQ ID NO 11). Hep®& cells were co-transfected in

24 MAFERRO2 81 3 SUHE ) LR St b B v ccot

1x pK@jmhte bllffeﬁﬂdsatlhe (H’}E‘Speﬁd hr\tﬁb&bdRNA ickufolr d¥asin( Qltmj)x ongmal
ect ami.ne 2000 Invitrogen). After 48

packed £k vebimes PRODeoICDTTeEct ) k- MUK EGE BRRSKAA B bethane

SUIﬁV\ﬁ'ﬁggPS }%S ect e@#%@é ?}S‘l:,lg%hgsle%dongd?‘{ : ﬁlénﬁ I mM

dltlﬂgﬂhrélﬁ‘ﬂl gBITNMY AxteRNenHPugBibh tadr ,Go0ephi BT Bfi Ia@'flI °C cells were
efficiencies. Transfections were perforned in

reS@RppthﬁaﬂfGSZ hreRgmak REMAOF euffes deped niamegeaigedyin a Dounce
horﬁ%g?e{r}%% iavtltlhvae.?] DES Qle w1tf1 6 s[rg ﬁ%&fﬁ; ﬁnai:ons thléré) Qedlmented byal0

ase C N reaction eact1 ons

mirP eérftafugatoniat DGOA rpin, @ésu@%déd’l it h& )legfi“é@C[DermMRH(ElﬂEB (pH
usi ng the RNA Master Sybr G een Systen1 Roche
7.9p10: e EDTA, A@M&@@&é’@@hﬂéﬁ ; 035 mM5PAT) B e)GNGerol) and

treqﬁgi Sam%}ﬁer%@t%e?% rnolgﬂ_)fger g{syg%guépensm'ns wgré then

traﬂs?éfbﬂc {d Hﬁér@@erftr‘:ﬁgg GRes BRE inRABStedOE 3Dk hiMBdoUSIif gentle
the sanme kit with'inproved priners (5'-

rotmmp&dﬂbmowypmwe by csp@ipgationgt 13;000 gp@ for 40 min at 4

< R TG ATIERT 3 2 AR O SARPE  m

HEBRSOsH i 79| @2 YmMSEDTAZ 8073 .ME050L0traMI K Cilu42t mMINaCI, 25%
of RNA was obtai ned by using standard curves created
glyegrohy O nmM O¥I6E, G.§ anid mhiemdmemulfynylhféUOTiﬂeFébelﬂFa}(at 4 °C. After

AR P b SRR SRR B o T 5y i

NubBléaReRacserte R afg@iéd had kefed aagemc (Frbtéid E@@emtation was
Serial dilutions of in vitro-transcri bed RNA were

quq@méq@@dr withithe upieinchtsey kit@BieiRnddlabaraoriase usingwhctylated bovine

E& Ievels of hnRNP K 20 were reduced by
rgb o#%létlegg the non-transfected cells,

non-targeting SiRNA and |anmin A/C si RNA contraol s,
Q aﬂ@mg ?L@RNB&@@WOQ myas @nplysed by panethgd thagirclerpwn to

perg%\é %ﬂ ﬁ@d 1A bXs ?%@@GS@@?}J %b%?rsﬂﬁ?(ﬁgsa b RNASEMS A,

mered Iev
Binding reaction procedures were performed at 37 °C for 20 min in 20 pl reaction

mixtures (10 mM Tris-HCI pH 7.5, 50 mM NaCl, | 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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[00891 This difference in effectiveness of siRNA

between the three sources on 25 the replication of

HBV is likely to be due to the different target

regions that were selected (see figure 16). However,
oligehliclebtidee pioBbIAS (mmbatidat |chaadesecdre t hmdicaed)| ewere: Probe 1:

A GG AR T A RO AAGUA GO IS RS URGY ByD:  Probe  2:
AGTERIGEETA G AR TAGHaRRA KBId S (SEOSTRrt /bW {1); | PRdge 3.

si RNA showed a 45% reduction relative to the
AGASITGTARSTATRAATGEIG TG GGAIG@ABGoN(SED gdDi nyB0O BI)RNRrobe  4:

A o S 0SSR DA T B s

is sﬁl‘)\fwﬁ% Gf%u%’mlﬁl\é/*ﬁﬁ@@ FJ@% (PRME S edRs 588 &) HetdcR@ hnRNP K in

nmodul ation of the conplex formation betweén hnRNP K
formmaf a-Band. Tﬁh@gee&pan@lnagmaher bangloofcland R INP rwas HigteckadFypPthie 1752G

proBcé gﬁyrosg %t aWprL %Jr%hgbg{ %??Cilﬁ:g (Pentsﬁ/%metrlc analysis of the

band8 Rt @edd @t pf52nfRBe Ketaited EiBYbdu? 300 b4 rdr@@O8kndi thdnPrebe 4.
exanpl e an enrichnment of hnRNP K proteins was

Thip endieateethat theHwerprokes havhiacpagsnopdpebpdiffermpt hindinggftinity for
in extracts as follows: 5 [0091] Hep&X2 cells (see
exanple 1) were trypsinized, rinsed twice with
ice-cold 1 x phosphate-buffered saline (PBS), and
|ncubated onlcefor 10 min wth 5 x original acked
Example 8 entifi¢ation of InRNP f as forming afjomplex with HBV
N 2- hydr oxyet hyl pi perazi ne-N -ethane sulfonic acid
(HEPES) buffer (pH 7.9), 1.5 mM MyCl1l2, 10 nM KO and 1
mM dithiothreitol (DIT)]. After cenirifugation at
1, 0§93bielsar profgin exiradfs ¢verg Opjainsgelrem1Ge fuaipapaspgtageliular

carélﬂox%a el rlllng 'HkgbZH@/hé}(/eéﬁHEfaﬁﬁ rﬁsﬁ?@ef@mg@ Qi G Ce-L b&d%uffer A

Dounce nizer wwth a8 S pestfe wth st rokes.
(0. ll‘ﬂuM NaOﬂr HEmMrﬁEH\ES,epHeﬁﬂmnd gucubytien 80 icerfor 15 min with 5 x

tr| on at 2 O S pended
orit BT s Tiunere R 0o NS alita PGy 1 mu
Mgl %mom H 704)5A|‘1ftM Edhtrifughtidh @B},{mrrpha) foRBGhin at 4 °C,
treated with anot her 10 strokes of Dounce honmogeni zer .

the Pellét wassweshsd onse with duffheB ah8 resuspesitied gadlytan ice w1th 200 ml of

N T T TR MR o

PSRN Fihk UQA trhiXfurd twal 3In QAo i 9'mift Quitd Qerﬁfe jtaffon Tchﬁ)wed by
supernatant was di alysed for 4 h against 2 anges of

cenpifdgatiorBatf f OO GomV midERES spperatant ‘GaQSEW'Mi EOT )QN/’Q—@mdmg

profRF PG ALY BTt TP e PR s e wine

101 bdeididedr MAG QI Rht¥s contaiiiifpl EHMAX AACHS al¥Rbéhse probe and
clarified by centrifugation at 13,000 rpm for 20 mn.

SCHNU oraher whichr wiereslabgled withehiosinj 2 be 8d candangd 8t end.atespeptively.
Ollgpn cie%‘ilﬁ %&P{ ?c[l{l{l%f ' ‘Q%ag%%a% t’@ L f q‘ufg:ahg d’;!ﬂ@d slowly to

ori es
rooﬁﬁﬁhmbaﬂaﬁﬂe bO)NAanteractmg 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 DynabeadsR 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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serum al bumin as a standard. [0092] HBV- hnRNP K

interaction was anal ysed by a nethod that is known to

25 persons skilled in the art as an "el ectrophoretic

mobility shift assay" or "EMSA'. Binding reaction
bufiferand dquitibraret with SIGED effera@0 3™ rissHCRA 0P glyceroR0 M DTT,

o TN S50 L S g SO v

Chepr (wauwhr S n PE&Iyf i
il SR 0519 Sk efabear Bt e SNAPRN] (BLAC) (amcrtm

Blcjscmanfmsh andlSA)usmdctOSSZ)D uldmIPTéiﬁdD bualfiier! NadleaOprotatrepgly (41-dC)

o Bl R L PRI frove o K o o

30 mhy@%adrﬁnpx@ea&e{v&e Wadned WA Vit TEEDUBEIRST. BBGAY BrAins were
h before exposure to X-ray film (Bi onax,

eluteddmﬂ} TgﬁED gmfier withel M g¥alilic dbe gome [saptuggg and elution procedure

was ﬁea)% #g%r) ariﬁé}?eg 5% ?tgrggs \&/r{H %e\?vogl{qglgts Of}%r&gl%gr grro?eins-poly (dI-dC)

miXMACEREd GhEtMTEAET ubfieted 13 MNetont emgﬁzﬂﬁﬁ 2:D gel
AGT TGGEGCGGAGGAGATTAGGT TAAAGGT ( EQ ID NO 1 robe 3:

ele?&@n@mswsrvmmm@ lsE@mershan Blczﬁ):renm prstocel with

sonfs AERAEHE QR Cavtbigh e tgu?é%cggn?ﬁre%%m A was

maﬂPhpb& a2volhmp s 350tm With eetydritien buffeNE K1 iufea, fZCNIrthQ)fure& 4%
A corres i ng weaker band of hnRNP wa

CHefé)PSe@t%@ 1BG byl P?‘s?zc; 10p Qs ebidbl- Zhe |namé§e T@S frgxadsbriefly
by {vﬁ%& E%En?d E@tgﬁ@e& UP$EHHE Y 4GNFA hf? %Efﬂgfleégl & e Fbv%s Rfaded to

nds I n ted that 17/52A pro
18 a:hDL;IH 300 1% Bctrrlmngehnmolglﬂmh Dryatrigsr e rehydrb€@oil h)vas carried out

cates tha r obes _haye orr.es [ I
acty Py S Aanan vk (o0 ¥ ATGrD oG Aooa it olRuting L) avie pérformed
usd}]_%\%‘(@;bffdr ¢ Atrlepdhaff Bmaélﬁ:e@ A 010 il sBPpwAseGABBE. Brietly! Eirips were

5 [0093] Nucl ear protein extracts were obtained

fochsagmice \idora hh%(ﬁ&)t\zﬁcfelr | b) 5900 Vefer i homad 8600 Vi fond2 h, with a
orfl 0 Ry BplaiE” (G 4By Re 0P o™ SRl fos 3y min i

15@hef $DS Lehaﬂxlbeamoﬂrburffée (5(1)1&11\/1 EanmwﬁtM ubeas 30 glgedral, 2% SDS,
packed cell vol une of buff 0.33 M sucrose, 10 nM

66 p@ﬁ@T T, qtraggy apPUnh goznonlyeq_(m)@bﬁlq, 8 X ]_fgléow?q_py sqppnd incubation
w1t‘ﬁ‘ftﬁce §a fgﬁfférf #493b 'nﬁﬂ ith dB0G% HE??B M3 Jﬂf) iflstéad of DTT.

he pellet was wa once wth buffer
Secrotad uhpmnsienhlg\&nﬂlday SIs- PA@ENi(RIbtei’Iﬂ(DI AL, CBlo Rasﬂf Lehiorﬁlones) was

0,45 1Q M HEPES, r ot o .
carffh B} DS CBcels A ¢ sprtt ‘Bliadkod 190 eroBly s og sitver
stal‘ﬁﬂ% b k%tsqgilfv&()ulﬁ Sver Widiking q(lﬁllﬁw%gérﬁtde%nstrated positive
foll owed by
enrichment of a specific DNA-binding protein compared with the non-specific binding
control oligonucleotide probe (see figure 19). It also revealed that specific protein spots

appeared at a molecular weight of approximately 56 kDa.

[0094] Specific protein spots were cored out and destained according to
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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centrifugation at 13,000 rpmfor 5 mn. The
super nat ant was saved for DNA-bi nding 25 proteins
assay. Anneal i ng of doubl e-stranded ol i gonucl eoti des
probes was done using 100 m of deionised MIIi Q
withaCeB EZipatipd nindgelutadmulith e&c nafix anicdyasesdgdpxgbianant acid,
sense probe which were | abeled wiith biotin at the 3'
prepaigd i AQ)osicetoptiriley Ape T Ay Biftgen migroliten gf elagitiwas processed on a
t t t t A9
75 Bl ClP ot A Ao WEAE o 20 B ATl st Jof Witained by
mepisobe NMI’IWﬁISCﬂﬂDL&H‘GE dessrptiostonibednbabsr pe8Boscopy (MALDI.)
(Gadal eta D et_al J. Biol. Che 271, 1996, 13537)
usipg .aé*rdrcyom@sw&éﬁ Plomass SRACTEBSIET R SAIERSE GHErN 0%2@?%9 figgments
Qnl Protédmid R{sEERH Wik 1he @ 4 & )ucxwﬁssM 1
Walélﬁ;cu atég 7 P?] : Dyngrgeg%sRCI\fZSO llJ‘§9aV| S analysis
(htt@%mww Iﬁombsndr%eatchsmms tanfeOatained diaM vﬂsﬁe maarclnertﬂ using the

1 S R W Bt S REATS s o2 Pubiipined and
se haﬁ&d aes Wet mubirAied riﬁut?gfﬁhsie V@S béqi&ncééllguﬁéxﬁg o@nﬂe 56 kDa

eqU| rated with TGED buf Tri s-HC
progeiy cefeeled highmhermaiogy sm@n%ﬁ&NMﬁ pwmos) Fustbexmmrmd@ molecular

H8 0). .40 of extr teins was m xed
5ot i BB Ft L BRERK BB pory
(dl -dC) (Amersham Bi osci ences) and adj ust ed to 500 |
W|th TGED buffer Nucl ear prote| ns- poI y (dI 5
mplg ~ tifica ot (o p thll etween
r .30 mn.
: uf fer.
Bound protelns were eluted with TGED buf fer W|th 1 M

sane capturing and el utjon procedure
r epb%ﬂ'éb A pethgAG weﬁlymarm&er%gnmtweﬁbbw%wdﬁaﬂé agegulatory
regwéﬁgheﬁtﬁfs QArds; fBPkr}étaﬁl@!& i @GnhatbeX (W EHB T {418 wn to the person
fracti ons were pool ed and subJ ected to acetone
skiPedemn the aettab 0 YGST-illgédwil @ssey’ect r ophor esi s was

(AT T NERITN ) 0 KERE A p—

trasSsMTBd €n GORS AlcBdrathgafe hANefabfus! sPinsf QbR (ThEi ABbIGSticulocyte
made up to a volume of 350 | with rehydration buffer

lysgtg systampaPropage) indunewbatesin G-APE, NeChowitlp@nbexdess of gither
f ' bp
thtath%/oél %t Seilraﬁafggaﬁ g (@3 n? %)Ir %hehi%al 3 )&q@ }Wlﬁ. (f'lg %fm‘!“ﬁ‘.NP K

ma?fbe cOHSAICRAI NEloMidg th@ﬁdﬁl@ngth 116kH 8nRNP K bht38 a-GID vector using
nonlinear Imobiline DryStrips _and rehydrati on was

stapdgrd itechninyes. 1aca fivsd sieraGdoprd Sl -t B &e vediors\are transformed
int& \tﬁ{ﬁi,g%%pﬂ Ité gl? Kﬁege[l'd%nilgpﬁ%ﬁqmg I0'1;—'(_5)5 éﬁﬁﬁgﬂg&fd%ﬁ% with 0.2

sham Bi osci ences) at 2

mM IRy NDARio ¢ BaEeh IMnosdd, IRRSoMBInEnt Proeiis ek tikn DRAIdA usin
fo}ﬁ@l Iﬁﬂlﬂz 000 \g/ forf)wh 5000 V for ff and 800% V s

estatdxshqdzcmommogmély techmigues BSing Gkumthmlﬁmhapwmghf&eéfomance

| EE, .the St yere incubat e
prepihed of STt PPorAERE BPREDE (aoMhntsEadhugf's Ystgpeions
(AmERBam 3086eg NOCEL 818 1-@P0 BhiSeluate is dialyzed overnight agamst an aequous
buffer containing 10 mM phosphate (pH 7.5), 50 mM NaCl, 0.05% Tween, and 20%

glycerol. 10 pl of in vitro translation mix are incubated with 1.8 x 10" mol of
recombinant fusion protein in a final volume of 110 pl. 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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66 nmM DIT, trace anount bronophenol blue, pH 8.8),
foll owed by second i ncubation wth the sane buffer
for 30 mn with i odoacetam de (375 ng / 15 m) instead
of DTT. Second di nensional vertical SDS-PACGE (Protein
15 hiin Xt 4 B .0ARed extalivatashieg witta$ mk acnbawbnomtffansthegbeads are

0% elsatacot t vo]tage of 150 for 6
loaday ¢to ToRmBEEeL oy, ot pBrreril Anaas Eosivns riguts will Slow at
leasPi5LOEd mot@PRLOGGakdel 11 menln QG )m%dm@maﬁtt@d;smbﬁé \F%rther
enrichnment of a specif bi ndi ng protein conpared

verificationshef thsrintepastiph ican bhscm te mgpeated tyrre¢ipichlgexpenmentsiiel evhich

r obe t S rev Iedthat specific

in iy frap at§§8{1§%§§85§?‘% aqﬁ; ar wei ght of
approxi mately 56 kDa. [00941 SpeC|f| C protein spots
mere cored out and dest ai ned accordlng to 30

perfornmed wusing |odoacet am de Sarrpl es were digested
with t%i/pw n at 37 C overnight on a  ProGCest

wor 10903k Pofiirthes mthochef analyzing daksmctions befyveepinRNP K and a
regﬁl%g)‘i;g lréb)é?on bg Qtl'LeB?IﬁtlsV\@ ll”ﬁsfténecg theg%lﬁq\ﬁﬂ;%!? IP&@H%’\P it fclﬂj%vn to

€ h X a-cyano- roxycli nnam c
thegr<hn ski@pai etk am 26 (Y/6‘@h®iraiint ibricenopPecFibalibi\. (CRIH)t Beay” or
o mcroliter of eluent was processed on a 75 nm C18

ChlBiastaY 'at a flowrate of 20 nl/nmin. A tryptic nass nap
was obtai ned by neans of Matrix-Assisted Laser
Des@0p8) HepG2 reltstriearansfesied syidcthe dFSDAull gl replibative clone

o5 SERSEIn HUPIGIS LGRS e al 4 hraosatrgfectin Cals are then
lys&d fﬁt@a@bﬁf@??@g&mﬁ@mm@s 1A% B TS 1189 THEAVR. B, 1% SDs,

anal ysi s / www. pr ot eom cr esear ¢hser vi ces. cont ) .
1500mMiNesd et lanMePMsféand Isenicatsdl at) 20eDutyfoC3¥ sseafivhto eight

imE0 LG f the
tim R R ot b BB PR, LY s Baendfs §oputer acoris
50 . 8¥kEnieRed SEAPRNS Usdd bANBBNISOf0 iMe T2R- JsOadded Pronase

protein reveal ed high honol ogy scores to hn
(Rqaho,tm mg/mleuns thies raddedetot damphes|te afirat conrestsatmhn Qﬂwles ug/ul. After

ana tch that qf. hnRNPK pr.qotein
an BRI 8 el st & S RO T DEMoLiChe 65t final
concOftPFRh AT P& INe BRmuhIRAR pll&tﬁ)ﬂddlﬁltl'bﬁ et @20’ nﬁ@glrrﬁtbloﬂl-l 8, 1

a Hepatitis Virus invitro 1 95] A net hod
mM BB T g Tritere Xali0, o5 nmétN/aé?émrhwRNFlnklbanm) & added to dilute the

ext{ragg Lﬁ]talgrﬁgg?ct X I&E‘x Wlthhlg(? R.ﬂloéghtseﬂr\éll{ %gp}bafégs;eoheads a(}]’rotem A
sepﬁéﬁ'ogé €4l Afershih) ARl Beuthzrl BH 5 iR WheARaaYare tlﬁ&los%éﬂmented

he nmet hod conprises the follow ng steps: 35S | abel ed
by anshardaed t¢cdhnigsie such as centrifugation in a table centrifuge, whereafter the

supernatant is transfered to new tubes. Anti-hnRNP K immunoglobulins are added,
whereafter the solution is incubated with slight agitation overnight at 4°C. Pre-
equilibrated protein A beads are added, followed by an incubation for 3 h. The beads are
washed and bound immunoglobulin complexes eluted with elution buffer (25 mM Tris-
ClpH 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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20 translated in vitro according to manufacturer's
instructions (TnT rabbit reticulocyte |ysate system
Promega) and incubated in 0.2 M NaC wth an excess of
either dutathione S Transferase (GST) or the fusion
reginmot'l“ hisrtemquuiRNﬂhs&ateGSff <chaRples K anddy Phaticobatds e detected in
fnln % Bgﬂength 1.4 kb hnRNP K into a GST
ag ﬁﬁ ugiag o B echniques. In a first step
GST and GST- hnRNP K vectors are transformed 25 into
DH5a, grown to an optical density at 595 nmof 0.5 and
i nduced for 2 h with 0.2 M | sopropyl
-[ 3-D-t hi ogal act opyranosi de. Reconbi nant proteins are
then purified using established chromatography
techni ques usi ng d ut at hi one Sephar ose Hi gh
Performance, prepacked in GSTrapTM HP col ums,
according to the manufacturer's instructions
(Amersham Order No 17-5281-01). The eluate is
di al yzed overni ght agai nst an aequous 30 buffer
containing 10 nmM phosphate (pH 7.5), 50 nM NaCl, 0.05%
Tween, and 20% glycerol. 10 | of in vitro translation
m x are incubated with 1.8 x 10-10 nol of reconbi nant
fusion protein in a final volune of 110 |I. After 3 h
on ice, bound conplexes are purified by the addition
of 25 tlI of a 50% (vol/vol) slurry of d utathione
Sephar ose beads (Anmersham O der No 17-5279-01) in
i ncubation buffer and mxed for 36 15 min at 4 T.
After extensive washing with 1 m incubation buffer,
the beads are |oaded onto a Laenmm i gel for
el ectrophoretical analysis. Positive results will show
at least 5-fold nore 35S-enhancer Il binding to
GST-hnRNP K than to GST al one. Further verifications
of this interaction can al so be repeated by reciproca
experinments in which 5 in vitro translated hnRNP K
bi ndi ng to GST-enhancer 11. Exanple 10: Anal ysis and
Quantification of the Conplex Formati on between hnRNP
K and a regul atory Region on a Hepatitis virus in
vitro 10 [0097] A further nethod of anal yzing
i nteractions between hnRNP K and a regulatory region
on a hepatitis virus, for instance the enhancer Il of
HBV, is known to the person skilled in the art as a
"Chromatin i munoprecipitation (ChlP) assay" or "ChlP
assay". [0098] Hep& cells are transfected with the
1752A full-length replicative clone 15 as descri bed
in exanple 1 and cells harvested at 48 h
post-transfection. Cells are then lysed in lysis
buffer (20 mM Tris-HC1 pH 8, 1nmM EDTA, 1% Triton
X-100, 1% SDS, 150 nM NaCl and 1mM PMSF) and
soni cated at 20% Duty for 30 sec, five to eight
times. Centrifugation is done at maxi mum speed for 10
mn to renove cellular debris.
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50 pl of sonicated sanple is used and 50 | of 10 nM
Tris-Cl pH 8 added. Pronase 20 (Roche, 20 ng/m) is
then added to sanples to a final concentration of 1.5
g/1l. After an incubation at 42C for 2 h and then at
65CCmiaisni ght, LiCl is added to a final concentration
of 0.8 M Inmmunoprecipitation dilution buffer (20 nM
Tris-Cl pH8, 1 mMEDTA 1% Triton X-100, 150 nM

Whahsiclaimedtisase i nhibitors) is added to dilute the

extract 1 m extract is mxed with 40 | protein A

AB PN AR s A AR RS ARt dnterigd wit
Sesﬂid"ﬁmse gomﬁﬁﬁ fHeanstal dion@F e €b#eplex! édimAtion of a heteroge-

centrifugation in a table centrifuge, whereafter the

s Ureth aue ear rtb@nwla@mt@rne(@anIPa & avastionsh fragmamgrergof with
[ mrunog&obul |1ns a{h%ﬁ—?e V\S/neeqlgafter the solution is

i e UEREEEY WE A pg Efaltn“lo% verni ght at 4C. Pre-

equi librated protein A beads are added, followed by an

21 nThedaethod of okind 1 hwhdeh the sl virueis3@leored frtn &recgrtmpr nd

[ m’ruwl obul i n conpl exes eluted wW t h el ution buff
( 2ongefing pkmovge Fhepatitis virgg wagdeiryek Hepatts $ps) ar Squirrel

ex [
deltslécﬁjd?liilg “lrdﬁ agcglaréﬁum gqnﬁfeéaﬁepm %&Qu %ashug{e;n scri baeltéléalﬁ rY irus
ex@mVv E dudk Haplatmsﬂ%vmms bekoh d{eqpaatmst Bivatue, shhid @nmJHtpamftls B

DNA usi s desi ned a i ns he enhancer
r eYjT‘Ensno%hg ni'{?ﬁﬁﬁ’ ?rgs’l a FOPSH éﬁP% UhS AR %tgrleepat‘tls
ang vfrus, RASY1 Ty HEnIRS D aBE EB @%ecaradgutrh Hé}ﬂﬁhé’ﬁﬁw?@h virus B,

usi ng standard techni ques. is clained

i sandSumanAlepatitio € fiows (HCtVérl ng the I oad of a Hepatitis
virus in a host organisminfected with said virus,
conprising the nodul ati on of the conplex formation of

32 Tigd BEMEE of BRGHS 1 BHEZ) witdreihithORoiE baapisat €lammicfooRRdilsnior a

or a functional fragnment thereof with a regulatory
r e§AO3bn the Hepatitis virus genone. 2. The nethod of
claim1, wherein the said virus is selected fromthe

49 r’ggegrﬁ@t%og 8P bf ABnki1 ERUIRFEP R hdrimY] i ls!@lected from the

Hepatitis virus, ground squirrel Hepatit
vi grqu cansisting o@am@md EYSH, arsqhireh pdtantsteg, Bwoodabsck, hturm«'mg-
atitis Vi r.u iti.s B vi
neRgh aefall PPR. o Ehimpanadtef raBBClesufu qafird'a marmose
Vi {rldSs gy goose Hepatitis B virus, Ross' goose
Hepatitis B virus, stork Hepatitis B virus, woolly
nonkey Hepatitis B virus, orangutan Hepadnaw rus, GB

5vi Fhsmeghod p6anyet leifisrl Wi aberdis the myeduliopradygid 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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3. The nmethod of clainms 1 or 2, wherein the host
organismis a mcroorganismor a mamual. 4. The
nmet hod of any of clainms 1 to 3, wherein the manmal is
selected fromthe 20 group consisting of a rat, a
nouse, a squirrel, a hanster, a woodchuck, an orang-
utan, a woolly nonkey, a chinpanzee, a tamarin
(sagui nus .oedj pus), ,a noset d a human. 5. The
8ol Hoetipd 2E51aBE 7L e e egapcenth g e ises B dosch?s4
of toSiBiad of IENI&PatItiE BrVIRLIgRRohS achi eved by means of
altering the total anobunt of a variant of 25
het er ogeneous nucl ear ribonucl eoprotein (hnRNP) K or a
9f uhes inethaf of prigplsiaimst hierfe gtheremn thesaideiirus 1gtheiyman Hepatitis
hod of any of claims 1 to 5, conprising
admni'stering a conpound that nodul ates the conpl ex
formation of a hnRNP K protein or a functional
10.f r Rigimethod hbesréiag tovadhof dsintseloiol S ishiese the gietivddm ah irevivo
Hepatitis virus genone. 30 7. The nmethod of any of
cl apthgd for the glenfifigation pfspidkabl e gampausdy thapgrogplatessaid complex
eq%ﬂggggmll of a hepadnavirus. 39 8. The nethod of
claim 7, wherein the enhancer |1l region conprises
positions 1554 to 1645 of the Hepatitis B virus
11.geHonmethdd of hiaimd O hauinmisirgadnufistriag msuitatile c@npevnsl for n

R b S e PRI S o el i nror
t Z}ﬁofafﬂ o théregllatdly Yégioh onBlehRafifs vinezenome.
identification of suitable conpounds that nodul ate

said conplex formation. 11. The nethod of claim 10, .
12.c ohis mgthag of glaimilds BirtherpcommisingapeasuabgPsunnties pf Hgpatitis

modul ating. t. I [ : -NNRNP K or a
F ot e AT P o lhals B 5 P8 aPR the

regul atory region on the Hepatitis virus genone. 12.
13.ThEhematthod obtlach dil mr tibjmfldy funther compTsing: ng nmeasuri ng

the nunber, of Hepatitjs .virus particles in the host
or PR CRESREFP R FisBlis with (hgve of § 50ntiel s RmENL
claim1l or claim 12, further conprising: 15 conparing

14.t N"EnOBERbASH claff UB ! Whveinthé BORR @leaguré@Biitr@mprises the use of a
measurenment. 14. The nmethod of claim 13, wherein the

c oremprsungthas deesaimasuiase theeomplex fogeatim of saiddmBalihl protein
g RE TP fro HREM Rbof Vit BRTBEANORPHIRY M@ hiePRlf virus

genome.

15. 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.

16. 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.

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

tissue.
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or a functional fragnment thereof with the regul atory
region on the Hepatitis virus genonme. 20 15. The

nmet hod of claim 13, wherein the Hepatitis virus is the
human Hepatitis B virus, the regulatory region is

18.erfftanaethod bf claiml 1Aheheein thdeellciswf podermmed Stone abepatocellular or
dﬂgrls zﬁthe u e.of a variant of HBV that does not
PAIPOATEI S ]alfnep05| tion 1752 of the virus
sequence. 16. The nmethod of any of clains 1 to 3 and 5

19.t OTHOmeB8 bELRIrh 18, WRGEinAh&8dN 1948 ik Seldcted FrorPhe @Flidjbaﬂhswtmg
nlcroorgan|sn1expre35|ng a hnRNP K protein or

f wrfdiépénaHepBBagRe, RILePRESS, Sk#ewh,esnvéﬁhd&uféﬁ | FahinT.
15, wherein the mcroorganismis a cell derived from

20'|t Ih% "Eeéﬁl(fd Sts angfofgé?al 1?1 tc-)r tf& erelgctih%ogorrgélgi ﬁ%rﬂn? 10%F{h%'h9RNP

eriVea ¥
heg prérbinas taciiBctiodhl frhgnmiént tHePeof With ﬂiietshﬂ degﬂlatmlyale giloilx &f the
wherein the cell line is selected fron1the group

c oAepasitis yius ifredrgsddy meapsef a pestyr apdanpirg)ls
Sk- Hep-1, Snul82, HuH 6 or HuH-7 5 20. A nethod of

zl.gpﬁtuﬁ@eﬁhghgaag{n 58, WhereitRE ﬁ\aef@elk Iaad(iﬂ&@&ﬁé(lsfm%'mA

rotein or a functional fragnment
thereof with the sald regul atory region of the
22.HePat inethed wif clagn 24, whetaingble hyclereanid mcﬁlecallme lap pptamet,d

A B PR CEee e Al gk e B G mlseote.

of claim?21, wherein the nucleic aC|d nol ecul es i s an

23.apt R MEthod of Glalth C0 Owib¥Bin(tAt MMAYic ABldessltaul&yis @ SSRNA molecule
interfering RNA (SI RNA) nol ecul e. 23. The net

cl egimmprsing thia se@icAct HSHAEP @ ASER RN ¢ §EQI?%IO 6 SEQ
Sif .1yol npri sing the sequence of SEQ I D NO
2,1@@%%%6?@3@0 NO 6, SEQ IDNO 8 or SEQ ID
NO 10. 24. A nmethod of any of clains 1 to 23, wherein
24.t h& methat aicariyarf obfima 1o RBPvEerpindbeinterad®nef admRNP K protein

e ol RSN St & p A Bal S B BRI s i
t habaieeH b3t nigoand bRs ﬁﬁ@ﬁhé{e@ttlh@ﬁho‘égdr ryﬁu@ﬁ st@ﬁﬂs o béllular

conmponents. 25. The nethod of claim wherein the
codnmapandnial t ers t he degree of phosphorylatlon of a
hnRNP K protein or a functional fragnent thereof. 20

zs%erg@ w38 Ingrrgfmc{vﬂ ea?n%ﬁe c&lpﬁwd@{emhgas@%aﬁ

acel
phosphorylation of a hnRNP K protem ora functlonal fragment thereof.

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

hnRNP K proteins or functional fragments thereof.

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

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

29. 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.
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hnRNP K proteins or functional fragnents thereof. 27.

The nmethod of any of clains 24 to 26, wherein the

compound i s an agoni st or antagonist for a nolecule

on the cell surface. 28. The nethod of claim 27,
30.WHBreanethbdh ef cliaine29.| wheaveinttiereceitdr is amé@pworifer aplatelet derived

rece to&r 25 29. The thod of claim 28, wherein t?
re%%g tofectos, SrepeeiPb PIYRTPBLP L AP SRR TOLfuMIE ARTaR actor, a
S‘agyft&ffoi"deu@aéi‘ﬁﬁ AigtRy fAe08 wc%pdsf RR%8 1ﬁt‘é¥fbr\6ht é/receﬁtor for
rotein coupled receptor. . The met hod

c | in$uhing @ reosplor éorrantlhmlmdd@pgr@wth factar rageesptariof a ma:rleukm a

pl at el et der.jv ro actor ceptor for
or Sl € biEiast Bl fast ot b e ot Aamiilac Hrmaprphase
a col&fARnRllatin2 fabieH khaedEpforifohd RirdsBsnhih@EfoWth fattor, or a
receptor for an interferon, a receptor for insulin, a
r geegptariof e epifermad growihifadter. grow h factor, a receptor
for an interleukin, a 5 receptor for a flbroblast

319 e BE PRy & ABRER700 3000 pde B AEUREY LEaRBEIRRTERS

co ony s ¢tor, a rec
t rjpeedior m ng gromﬁh factor or a receptor for an
epi der mal growth factor. 31. The method of any of

clainms 27t wherein the agoni st or antagoni s
32.5 Thermmetbpd of gl ilemgél vrbrzeindhRatedn 1sa Iavmreaase@ﬁ%mﬁwméde of
pr | ti
AL ﬁgﬁ alin ffgrﬁl] X élgb%lﬁ'z%g dﬂﬁuﬁo@@ﬂnﬂﬂﬁﬂ d H6tef baskd8n the

| i poc , , an 1 munoglobulin or a
pravkerin obeystdllowe staffold dnkding to oreceptystyaddinetansseaf f ol d,
binding to a receptor tyrosine kinase. 33. An in-vitro

rrehod i ng. a conpound .ca erding...

35, AR Bl L o M PR SRR R R Bghon of
ora GriplBe bétqiRah ahﬁambrdtaﬁ o€ @ ffuncidHaldFrabinenefRtdof, shd a
virus or a functional fragnment thereof that contains

t Hderatitia iy o1 4 functienab frag@emihersphifatceontases tha gnitaseer I
ST TN o KB PR ot

casthpaund to the test tube that nodul ates the corrpl ex

formation of 20 said hnRNP K protein or a functional
reof with the enhancer |1 regulatory

fr nmen
34, Qij,\ ﬁglaazgaﬁfﬁompglsmgfus genone, and (b)

%f&&dlﬁ‘@a theps@iddo ¢RMRarbd MhiMmbi@Rtes - coﬂiﬁeﬂ%ﬁ‘rﬁ@t@on of
of claim34, wherein the detection is perfornmed by

sui t awd @nRMeIémmisl@m |a<funcpwwlofc¢@mn¢ thereod h\othdhefmha@cer II
fliuo S mFttcr)rlycrtegl[)rell ((j)h ?heoﬂepa itis viru$ g%%ec and

(b) detecting the said complex formation.

35. 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.

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

linking reaction.

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

fluorescence correlation spectroscopy.
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38.

39.

40.

42.

25 or thernodynami c nethod, or is based on cellular
effects. 36. The nethod of claim35, wherein the

phot ochem cal nethod conprises a cross- |inking

reaction. 37. The nethod of claim 35, wherein the

SpHm method pf claime 8 hoshareinphé plesombteicdeectdn method comprises the

fluorescen correl ation spectroscopy. 42 38. The
néFﬁ@gaiﬁmgﬁﬁfﬁﬂ@@?ﬁ&hﬁ?ﬁ¥£ﬁ%he phot ometri ¢ detection

met hod conprises the use of a label that is optically
defiehaRbE of 38im I5aviELinage Alictd@bdNdRctidRebod chbRPrises the
radi ol ogi cal detection nmethod conprises the use of a

r ate ofiaradieadtiabédbel.5 40. The use of clains 38 or 39

that conprises the use of an el ectrophoretic nmobility

comsrigrn gt oe St ot telbe Sui BRerppeEobitey
Mdhe bdsg$. conpri sing the enhancer 11 region of the

Hepatitis B virus DNA sequence, one of which does not
contain adenine at position 1752 of the said 10

41.s cthrapeof ampof qipans G compsisimgheryse ofjgk feastiiwornucleic acid

. . Rl I i - _
ool RbdeP Gt RPN fnitr 9013) BERO HRGEMOR vl DNA
Thequ@ichosheaff velfigh ddesmboacomaid 3démnelat gosition 1&52 nf thietsaid
screening for potential conpounds that are useful for

t riea¥ At of Hepatitis infection due to their 15

i nhibition of the conplex formation of a hnRNP K
PrefeEhBinl ofclhii 2l | WRGLin the ANTERLCiRSS18Q e Mbi!ddnBining adenine
Hepatitis virus, conprising the simultaneous screening
ofatpossponnds? ishised faes controlmedspresmenbl | mi cr opl at es

"using automated work stations. 44. The nethod of

43.

44.

claimA4 erein.t.he idis infection i . by
re Hetog R ARE TR 35 e b LR Rplsh FREREIY

C aosipluhdgthaf ara ptefiefos treatimenoo 2@efaiAs mfbavnl dus to g |
interfering RNA nol ecul es, onpoungg t hat nodul ate the
apEbibifian of iaseeaRicy Orﬁwmkog? BRRNRSS prpten g p functional
CO@W%&&@WWH% tftisVitas, AaERAgQhe ARRHRAIY s&kéMRg of
of hhRNP K profeins,&%nﬁ aggnists oﬁ J%tagonists for ago
c edompun{l iibmrree or prwtipletvat]l mreridites vong mdomatet veork stations.
regul ation of a cellular kinase or phosphatase, for

t manuf act.ur e a, medi cament.. for.the treatnent, of

el PPHof 55 thte B, PafER FEMERe Rt RERTBI LY.

altered via the nodul ati on of the conplex formation

45.0f T e BRE cmipbeiididiectéd flord thegrolip torsysting @if apramers fiicro

46.

Hepatitis virus )
NA 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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genone. 46. The use of claim45, wherein the agoni st
or antagonist for a cell surface receptor that is
able to induce the regulation of a cellular kinase or
phosphatase is a mutein 43 based on a pol ypepti de of
t Hmséd pioa ablypeptade dfithe poghli feahyily, arglubodynoaginohuddghobmlin or a
a protein based on the ankyrin o ryst.alline _
s dAPeH] brsed PR RRYED 4T F@é‘éﬁ&@ﬁ%@ﬂr@&m_ ng k3 HERSEptog tyrosine
MEIRIRNE meRfbFRieQEc &%iﬁ?&@&di@%@ HrbAAORInAR delilAFRra G
activity, or a G protein coupledreceptor. 5 47 The
usmotin ecouptadpecaptori dent i fied by a nethod of any of
clains 8 to 44 for the manufacture of a nedi canent
f the treatnment. of F titis.infection, wherei h

s 7., Fg iR o SPebard R TR Htipod ol a6y Sheigf e 4 forfhe
C O FxcthiRloTatlh &icahend fdIMNTedtmeRt (T IRdpatiié {inflection, wherein the
reqgul atory region on the Hepatitis virus genone. 48

Tharal deadg$ alsergd via the miodalatien obtha zomplearfeinpationeof a hnRNP K
Hepatritis,infection is caysed by...10 HBV. 49. The use
ot el ERhSeRe SRAE e is Pl BgE o1 ng e
enhancer 1l region of the Hepatitis B virus DNA

48.s eThene ®f apynef chindclo 47p@hereii the Blepatitis infketibmés @used by
position 1752 of the said sequence, for the

10 netBVacture of a kit or a conposition 15 for use in

eval uating Hepatitis infection. 44

49. 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

15 for use in evaluating Hepatitis infection.
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