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COWVPCSI TI ONS COVPRI SI NG FETAL LI VER CELLS AND METHODS
USEFUL FOR HCV | NFECTI ON BACKGROUND The
present application clainms the benefit of priority of
U.S. Provisional Application No. 60/526,411, which was
filed Decenber 1, 2003. The 5 entire text of the

af orenmenti oned application is i ncorEor ated herein by
Fef er o@UPASITIONS COMPRISINGREFAL LIVER CELLS AR
present i nverMEBHODS YSEEURIAGR HIAEINFELC TION
conpositions conprising cells that can effectively

reproduce HCV and net hodgs c sitions for making
10 and using the sane. %aﬁt(glg&&fﬁ the Related Art

Al t hough atitis C Virus (HCV) replicates robustly
in infect gﬁﬂWPt%’ lﬁm?éltc(lad’é’lsﬁ%edb%ﬁeﬁépgﬁpﬁ@mﬁéls-
Virb#Siohfl AMICHAGHNGS60/S2d)188 , AAlchREANFRAM&EMBEr 1,003, The
When infectious serumis used to infect cultured human
|enizeer textedflthe aforampantioneshipplisatiinl is arvowupdratedfhetd@ybgreference.
replicated which are only detectable by reverse
transcri ptase pol ynerase chain reaction (RT-PCR).
Attenpts to infect cultured cells with HCV have been
rigldrdfenle vengioni pher al bl ood nmononucl ear cells, hunan

B and T cell |ines, hunman hepatocyte 20 |ines, and .
primary hurdi Breser| inygriionds,geneadlyl directeshfo\compostiens comprising
PRy Sy PRk I o PR SARGIBL b e for maling
fand wsiag thenfaewt ed popul ation of cells can only be

detected, if at all, with RT-PCR and then only | ow

nunbers of copies of HCV RNA can be observed. Further,

the viral production is sporadic and not reproducible

Beipyailld sfanedldated Arhe same or different 25days with
the same virus and cells. Further still, it takes

several daysthawghhlepatitinfe ifins (HCYY meplicatasapbustly in infected
afiHaR! $1dubtWethb® of HoWind @e 9 ?{nvc%lﬁggd ?eqﬁiﬁagﬁlot been perfected.
e gt et al., Hepatol ogy

i nf eCtI on, acovaccCi
2B11&) infYABud 8B0m (4 8@ )0 infére seltyredhbanm livetisdlisdh &itd)enly small

L R0, SR b cres 10 of arpounde, Lhat,
PRmYradeVhanGSEAGHRTP@L). N9 to HCV infection.

Attempts to infect cultured cells with HCV have been reported for
peripheral blood mononuclear cells, human B and T cell lines, human hepatocyte
lines, and primary human fetal and adult cells. However, the results reported to date
have been disappointing. Often viral replication is so low that HCV produced from
an infected population of cells can only be detected, if at all, with RT-PCR and then
only low numbers of copies of HCV RNA can be observed. Further, the viral
production is sporadic and not reproducible from well to well on the same or different
days with the same virus and cells. Further still, it takes several days, even as much
as a month after administering the virus to observe the peak of infection, e.g.,
Tacovacci et al., Hepatology 26(5):1328-1337 (1997). These problems frustrate the
identification and rapid screening of compounds that may be useful for treating

patients suffering from HCV and/or for research relating to HCV infection.

WO 02/077206 describes a method for growing HCV in cultured cells.
The method, however, has disadvantages. In the method disclosed in W002/077206
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2 the cells nust be used soon after isolation.
Therefore, only a single experinment may be done with
cells froma single donor. From one donor, one set of
cells may be obtai ned, and2then one experinent may be
done. Furthernore, the nedia used in the nmethod is
relatively conplex. 5Thus,. there remains a, continuin
16 BRISSDEASER AR T ier FRTALIE %&ergffaer Via@gta?wméwﬁhmay
Whth WEs frdR & sl Sdo? OFRANERAS T, S &K ofBls may b
g??lb%ﬁﬁent neti?%gs S?‘(%’lrl detoerm' ni ng corrﬁound’sgs \(/)\hi cﬁmay _e
obtaireil} artdGYepormduptiimantimaychd danee FuFesneyepihie ceadiowsed in the

sol ves. these. probl.ens by providi ng conpositions
W@Faﬁtw @F?anﬁlﬁét can effectively reproduce HCV,

nmet hods for_makji ng the conposition of cells, r}:ed,in% 10

for cul turilhys-deare Eematas heppdnpme negd &ox 3 mgthod tpinfgefipg and

e e B o e O g P pthods
poradbtertniming odmpoundCwhiri inbibit HEC ¢ ppgbsitiph amsuléme.  This

nmet hods of this invention. SU RY OF .THE | NVENTI ON
BEHR 5 SaISFR P EYIBR O PERVFUIBE S BP RS SPpRRTE S thal
CHTRES! v BNSpeaRR HIE VN hetHodld fdr@AKME BHéTohtpoSitioh W Bells, media
cells. In“one enbodi nent, the present invention

donunlang celispmsihoie frs infeptng eslla /il C Virimethads or assaying HCV

comprising cell.s.fromthe |iver. of-a n e
Vi PP on® o b i SOl PR Bl b the

@rydefies 6f MEHCANGinthe Borapssitiehsehll ngéthodd of thisdnvention.

effectively infected with an HCV. 20 The present

i nvention provides conpositions conprising cel

m xtures conprising cells fromthe liver of a human

aged three nont hg ARS ORf TR INSERPLOKN Whi ch can
be efficiently an&gg ectively infected wth an HCV in

a sinple: le‘}{ggi?&@hﬂ iﬁvé}ﬁi%h%?&i&%%&hocﬂqﬁr Rk 3 dompositions

i nvention provi des conpositions conprising cells
poepaismg High HOY preduviiscudturd d¢ulls. imemaembodiment, dmsoprasant
enbodi nent .&)f this.i.nvention thﬁ cells 25 in.the 1c?_lg)l h
VPR PEGYAAS SeuPpFi R prisingcsll YEBITES SmRH R RIS fpm the
3RRELS f Rurfthnf 5% ninBR-or biieRBAGNIDHCATRAAVHBR hak been
this invention, the conposition is used in conjunction
wirydpreserviedrant sshiahonap be séficientlysad effeeBy¢ly infactpdvith an HCV.

ot her enbodi ment .of this i.nvention. the, feeder o
O Srel AP 5 ol BT B ind PIL RIS o5fplsine
XBERbLAT the lieadaT It@ldhsgadthred Mefiths ue bldee afi@rcoaedptionarldch can
readily available fromthe American_ Type 30Culture
drsi afBeientbnand edferivaly infecierhwith AR G1C BEAa SireR)es hpamogally defined

gﬁ%fq%;g?%g%g%ﬁlﬂeﬁﬁﬁ{ ko plHaks c%ﬁﬁégif.i&ls donARaRtRS de Rrepared

rtisone. nNe present ‘I nventio
ryothé desshats bl thiksinf entionn fie etdthey eanboeiment oftthis énveption, the cells

RO e L
de hia88thet BEbJdNertDf BICENBntid) tRNInIsitRANe didiEiRA tcoRfunction

i o
trllys invention, the HCV virus is initially incubated .
wivitih or fuetheoenparngises o feedémrnelic din vefanpder ambadinzent of Bioigyention,

gtﬁﬁ rilegeai\rﬁg?e?lt is g %%E)t(R%Zl— 9(5) icer:h. asi‘@h%‘erfch% cglpsoa% m%rg@ r&erﬁﬁlrary

feeder cells and other such feeder cells are readily available from the American Type

Culture Collection.

The present invention provides compositions for culturing cells. In

one embodiment of this invention, the compositions for culturing cells comprising a
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washing the cells in the conposition or replacing the
i nnoculumwith cell culture nedia. 10The present

i nvention provides a nmethod for assaying HCY infection
by incubating a conpositiomof this invention with a
feeder cell, contacting the cells in the conposition

wth an HQV, a measuring the HCV assocjated with the
dBF41E CORRFSIng; ?P%‘ﬁlg‘ﬁ eplerpal gravifacter (B etpsulm,

Rk RGN add 8/ dRs @38 he] NVENtion provides a method for
evgluaf}ng t'he 15abPFity of a conpound to affect the

production . f . §Jd of. t .
conpositio nﬂ%fﬁ%%ém 1? 6?%%% P g%géeﬂﬁ%trﬁgdswf%cg% Irai%g}lnralxmre by
tddenisitieriag afi HOW thhanpugitidne OﬁthﬂsihtférﬁiOanAcbér;rﬂﬁag t? Ione
invention with a feeder cell, contacting the cells in .
tebodansis of thinmvention, e HY iy RNASO8n dn anpthasiembedimgnt of this
SO 081 5,00 KELAEIY Ayl (OB o
tdbatt O dboht Bt hourOx gbowidA7ctG e vdlnma of alrcubh@152ml per cm? prior to

enbodi nent,.  the nethod..is used to screen . a pluraljt
SV BBl 1 R fOmREiHaE oy FaplieingBF mnge ppoyith gpil clliure
iAkdiRi t HCV producti on. I n anot her '
enbodi nent, presence of HCV is determ ned by measuring

the quantit = oY=\ 5 EHET SEath ARSI Vi .
pol yner ase %ﬁgjir% r elgct I c?nx)(RT- PC%?’.G In one aglir%%g}g?neﬁfe,cuon
tU}Hnﬂﬂ)dtlmcompbtheomaﬁﬂﬂsenvmtlon mpm';_efdedan th Cﬂﬁtaaumjg tite cells in

RNA fr ) [ t hat j d as an intern
SBREPBROSR G i oy ik iR oSy SeRoan vty Gereels
t 44/ oBeddnein \Wiied theicend heduiviveds (" BVDV'). _

O her features and advantages of the invention wll

become appafiefikr, ik OReidae infveﬁtlicﬁl")@regidgsei Rl for evaﬁlae%ting the

description. It 'should be understood, however, t
tdbality of aicompowteisto raifpeti thepaddctidneofHEV) if4, effect dlmpdbékity of the

whi | e i.ndi catj fen- nbodi.nment f the .
B B DR o SRR B et o o
beedésiioN aF R HvERANORiEh ARsddemsdilf é&ﬁécitiﬁ% sheWel1Binthlehe
spirit and scope of the invention will becone apparent

teompreision vt anddCV virus end pdminiseninghe corppeunddgfore or after
dc%%?arc{ v%th Bty ﬁ1 one embodiment, the method is used to screen for cells that

inhibit HCV production. In a further embodiment, the method is used to screen a
plurality of compounds simultaneously for their ability to inhibit HCV production.

In another embodiment, presence of HCV is determined by measuring
the quantity of HCV RNA by reverse-transcriptase polymerase chain reaction
(RT-PCR). In one embodiment, the HCV RNA in the sample is compared to an
amount of RNA from a second virus that is used as an internal control. Imn a further

embodiment, the second virus is the Bovine Viral Diarrhea Virus ("BVDV™).

Other features and advantages of the invention will become apparent
from the following detailed description. It should be understood, however, that the
detailed description and the specific examples, while indicating preferred
embodiments of the invention, are given by way of illustration only, because various
changes and modifications within the spirit and scope of the invention will become

apparent to those skilled in the art from this detailed description.
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BRI EF DESCRI PTI ON OF THE DRAW NGS The
follow ng drawi ngs form part of the present

specification and are included to further illustrate
aspects of the present invention. The invention may be

5 better understood by reference to the drawi ngs in
conbination with the detail ed description of the

speci fic enbodi nents presented herein.

FIG 1 depicts_crvopreser human fetal |iver cells
after thawi n&%@ﬁﬁ%ﬁ%N@%Bﬂ%MW@H@d tissue
culture wells. Cryopreserved fetal liver cells were

t hawed and I S9Rd j :
culture di e Folibthg Rl RAAbobt IR Bitsdt SptRtication and are
Heelrded tpif@ther Aflustratedaspetsiofgh¢ Pregnt iBjentibn.eThe invention may be

tt.achnment . .Represent atj,ve_m.croscope.fields..are ]
TR g PR O T ¥ el PrecrByips i Wik [eletailed
FeSzriptiotl @Bt spedifit iefiBodRmthireentcatef@se of cell

associ ated HCV RNA after infection of cryopreserved

human fetalprly ‘Y_gcy)iféﬁl drvoprésefvePhumafl $RACH R Egﬁahaﬁer thawing and
i nhi bition of I nfection of cryopreserve uman
fagteelimdérit yeeollngbh-sodiyd tisrae pdtrdi8sld aCproptaasedifethl bidraells

VX- 950 02/183 . S >T1 ON THE PREFERRED,
sttt fuped P feen Domel Fyr Sudiee 155 Lyrptonally-
skefihedinediuar 5 houry (FIR 191 el holrs 2AGITE) alibr M0usheiche

nost beneficial if l[iver cell populations can b

» . . » e - .
prepErsedigtivaicrascapa felds axs shewnfilecbiestiyg, Hiefiman Pifferential
%gﬂcfe produced in long-termin vitro cell culture and
not have to be used i medi ately upon isolation. The

present in t Lon .addresses these need rovi di

el | m xt a0t AP B RS B aferf of oo afbialed HE VA
hewpindgoios bFf Eryoptdserve® Bhieftd] 1i96 dene. | i ver of a human
aged three nonths or ol der after conception. 25 The

m xed cel | mEPYlRLLRAMPHARMGH dFARCVInflcsh &P oéreyerég&hman
cells of such a cell mxture grown in the presence o
dethbledm celtehy theiHEV IND Ja4gpoidake imbdiitar EOHNC €se MBO02/18369).

t han about 5000 copies of hepatitis C virus (HCV) RNA

in the nedia seventy two hours after adm nistration

of, or infection with, a HCV virus, such as RNA898 to

the cel | PESCRIPTION OF THE PREFERRED EMBODIMENTS
i nvention conprises a cell mxture conprising 30 cells

rel eased fro@td Realis\eieedfordeNsimNaRa8RatI N FEan FRRS B®wih of
or older after conception that have been

ey ¥pllexen§ ba mostbegesipiapif diypined nopuletipss ¢amksnroducedghat are
GBIAB DL ihle§ BYRicv 'aﬁ@y& cﬁf'ﬂ:}é produced in long-term in vitro cell culture

and not have to be used immediately upon isolation. The present invention addresses

these needs by providing a cell mixture that comprises liver cells and hematopoietic
cells isolated from the liver of a human aged three months or older after conception.
The mixed cell population preparation is such that 4 x 10* cells of such a cell mixture
grown in the presence of a feeder cell line in a growth media produces more than
about 5000 copies of hepatitis C virus (HCV) RNA in the media seventy two hours

after administration of, or infection with, a HCV virus, such as RNA898 to the cells.

A composition of this invention comprises a cell mixture comprising
cells released from the liver of a human aged three months or older after conception

that have been cryopreserved.
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m xture conprising cells released fromthe liver of a
human aged three nonths or ol der after conception

whi ch can be efficiently and effectively infected with
an HCV in a sinple, hornona |y defined nedia. 5Al so
provided by this invention is a conposition conprising

a cell mxture conprising.cells released fromth
liver of a ?rﬁ‘f?v%ébi tﬂﬁgéqé’ R K& VMBosEoR Cg]ﬂ’lpgflngacell

GRRERPLSRPriLH tﬂé‘Eelﬂ@M@as@@%nPﬁ%%@é@iMﬁga d\VYe6 BofBR or
be efficiently and effectively infected wih an HCV in

aldger nﬁbleqonhcptrmwdhtlycmhéfa affcientdolarad efﬁ&cwcldumfgctte@ withen HCV

errbodllﬁgﬂt eq (r n |s aged bet ween and 10 i ncl udi ng

{h A BRI oRT e IOE BEA on up to 1 year after

birth. I n anpother eg‘?)odl ment qof this invention, the

human is aded OPW@@ ¥ tis JveBHem IS agomnosHigRCEFPTSAS acAll
SHRPRE LA, PBlreloloRR SMTRE Iive: SOPHE RO TLE nioBi 4r
|oﬂldmIaﬁemunceptmrnhdttlhavezbﬂancwmrésetx@ki ahil wdrichagad be efﬁc1ent1y and

R B S5 R HGC B S O O0D S e BRr <

can express, al pha fetoprotejn, albunmn and/

gI ycophor i FACCRENRS i 5 EogHRETLrthe BFmay st e and ¢
udHB R et HioRths ARH (tonc%{ﬁ% 3%"{'8'1 Jeh Ser 'bﬁﬂh el Fnbher
T e présent invention I udes a “conposition
corpdisem gf des Inyentiing thedmemas iigagedi thlan td sixmeantler afftepsenception.

\c’[gl | s for }tgégml nf c i on and ‘rd% i ca li)gqnggf tgse%éé?c/omeption

deRas 'ein%gdlﬁ[bn%f t‘l‘aﬁ lﬁJenuaﬁ Qe bl o%gqﬂas fANEve At Horiopoictic
Cul ture Collection ("ATCC'), 10801 University

Rel$-ederaddingtio a@es@rgbodmemtmf tlgis 2pEotion, AdDydpepd bematppeietic

P 37 d| [ est. Tr.eat

g@% r%m %ore%ég %@ﬁlatfélﬁ%r‘a%& Buill aﬁé/o} glg ﬁ}ﬁ%ﬁﬁ Accordfii3'td one
iphyfetitd embbdintanatthe hohap fs@@lltadunghmnmm hiaer iahealthy.
5,000 copi es; nore than about 10,000 copies; or nore
than about B HEQnCAPERRNGhCIRERA dotpdsiot icbRbriENA eIl which.
the nedi a seventﬁ two 25hours after "adm nistering the
\are significanthyebasten hest gells fopthedefertion andirmplicatiap o8 theitlpV virus,

E |l e ) C 0 .
RSB tpatfer “RIDENIE | RSB S DB 0B B Aont 2, 2P im
¢ hadsiche TepaCulantk ¢ olectivagaarears, 1|®l80d ummgsxmcmléviafm
about 5,000, nore than about 10, 000 pi es,

Mahmsssoes 40 06G08HA K Depadiplle: RTA-3637) vndkr tggonditions of

the Bﬁﬁﬁjﬂfgt O’%I%X%P tAch%ﬁﬁﬁmﬁB l&hﬁ efbb@imead Jf%hg)togﬁl bRYf ii€invention

virus e art woll
us dgrabtearfprodiming rhorehianrabobes, 000 caréd; marmﬂtah(about 10,000 copies;

conposi tio reater han 4 t hen the
ke e eq AB RIS of hoigs CRAATIOTAGR (i stsgte ei-tvo
VIR Ca RS alRGLi & hbwlranf@ﬁ@y Bie £9T0EQIN ﬁ@th% cofipbhitibn. For
the increased nunber of cells in the conposition.

Sixainple; ayompg@tlgm prerdred agaerding to the methods of this invention and

assayed according to the methods herein would be capable of producing more than

about 5,000, more than about 10,000 copies, or more than about 50,000 copies of

hepatitis C viral RNA in the media seventy-two hours after administering the virus.

One of skill in the art would readily understand that if the number of
cells in the composition were greater than 4 x 10" cells, then the total number of

copies of viral RNA being produced would be increased by an amount commensurate
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art would readily understand that if the nunber of
cells in the conposition were snaller than 4 x 104
cells, then the total nunber of copies of viral RNA
bei ng produced woul d be deaoreased by an anmpunt
commensurate with the decreased 5 nunber of cells in

th onposi tjon. Accordi.n , _conposi tj.ons.conpri.si.

e b .rl?qﬁ%ﬂs et gelion tod borgbagpicon SIBUR. ons of Skilltn the
RECPAIE k@RAY hfdREecvEs: g SARF BDYEBR in e &%o@ﬁioﬁfwere
HCV RNA are cgntenplated. The conpositions accordi ng

tsonallbi than Aweldt cells, thee thaljotdd nembér piraodies ofigiral RNA being

5.000-55, 0 copi es qQf HCV RNA; 10, 000-55,.00 opi es
g i SR S B U RS
SRWRRE Y dali8 il rcﬁn@t)éiﬁbn.lﬁa@tﬁm}ggt, Eahp&tidk cbMBriving ks or
to the conposition. ' n certain exenpl ar

andre danetic 40° qelle whichswenld prapentionsty pexties thesame gamber of

' r Qsi ti.on ding to.this invention. .
oL 5P SRIERE LA SE o R Syb R UG 3 govension
Qbé edpabl®f prdduvidl 5050085 100Eddpaged HEV R&VAYIN(009-35,000 copies of
ol der_after concegtion in a buffer conprising EGIA and
iHe VB A agd 2RE80&1 s H8E ceries pLEL Vi RNAseurintwe Pews aftrat
Wahlini@lriRf It ARls!tS HckohfhRfhe from the Tiver. The
separated cells are treat so that objects about 40
m cron or l@arger. v . t cell
Addi t1 onal 1 ey 2B ETRER R Py AF pRBR LB Eispltoes o
tdel neieture SRaIpkEdne slcbaling tethipdpedmiogdaced piepaee atdveding to
resuspended in a serumfree nedia conprising

0.1m M t
dhe strpcthptompriss gbtamang: e Hyehod ladvuman agad Bwse TRapHS e older after

SOy Bl S0OMG L g 9T ASEE 3 ol
Tonpositinad theegilikgilemsthe neldnid sepdraterfrang tietlvpr. MHye wpanated cells

not. b receded a .that i|nvol ves

Gy e Gt eroaooh S Bussaf oy el Smgyed from the separated
fc%ﬁsl.sﬁl&dﬁﬂbﬁaglyt Rl IGSECEIIR afso GRORATIVEH Gont ﬂﬂ@%el@ %ﬂafaitéfc%lls.
10% DMBO and "10% fetal calf serum In this manner a

prhefsepareigd pelfndrathicomesyspanded m o seruimefigaraedincomnpisng P dmM to

[ rred int.o a conmposi.tion,. 25wherei.n the
oo s b el Aty mcorireIidk P EmA gy fpctor
C(EGP% ihSu0matr@ehfdrtif Ahd hgdrotdr€iborf and daLRD 1RGe6mtffYe@Bedia. This
nont hs or ql der after conception, wherein a

dHebEasenenion pt cllioRpe slpdnay o mpuneide piecgdeddhy aister fat

: . g : .
e S e L R e e B o
hepgiokitios tHat vornpisses W) DRSO amd 1076 feraldadl sseme nknythiswbanner a
hours after admi nistration of I-1CY virus 30 RNA898 t 0.
g R A Bprar AT ERUAR S Rprqﬁ%eﬁmﬁba cqfaposition,
Qﬂ%985%§§&Mﬁﬁmﬁ&%$H&ﬂﬁﬁﬁﬁ@v&ﬂ%ﬂ@%h&h&ﬁ&o&ﬁ&kﬁ&h&@ﬂﬂﬁ&ﬂﬁon1
usi ng such conpositions are described i n further

dbe bivér dielhuman agedihrd¢ennonths oselder dfter comceptiap avhatdima of

the cell pul at.i on, angs canpasi.tions .of t.h resent
oo AR aRreg hi0: G S spl Pugein BfireERcE af § fooder
ReHWHneth 8Browth edcdiaRbiucet Redré thaarabsed 00D epibRs 1 patitis C virus
includes cells that are prinmate, and nost preferably,

HExE R A 18 thempedin aevghtycaiol kousy aftes admarsrstion pE BIGM wiaus
f t t
G e e

adgetthobeintempagitiohfolr wehikivg dddnsgnauoh bempdsiteins are described in
concepti Q p to 1l year after birth. In another
éﬂﬂgﬁﬂﬁﬁﬁﬁéﬁw1his i nvention, the human is aged three

to six nmonths after conception. In another enbodi nment,
the human is aged between 18 to 22 weeks after

conception. In one enbodi nent of this invention, the
cells conprise fetal liver
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10 and hematopoietic cells. According to one

enbodi nent of this invention, the liver and

henmat opoi etic cells can express al pha fetoprotein,

al bumi n and/or gl ycophorin.7 According to one preferred
enmbodi nent, |f the human is an adult, the human I|ver

i s healthy ctian of liver fr ous sour

for the pr e‘%%ﬁ’cm %ﬂ?@r}?l R PrERAT AN %{Dﬂ%/cqq]gpqufaﬂog&n ut

| dnipdsitohy bene Rf%séﬁﬁ%véﬁh%ﬁ droffEs Bﬁﬁh{lﬁ’g’ hn a ropnate hver cell
ethér)-N, N, N tetraacetate (EGIA) buffé?’

mg@hﬁm nPref@rhldyE@' AvmeﬂlmOpubhpm 11@138166)06_!llsrtmttaoe pnmate and

f EGTA. t h
s hlstdao s e Chosr SRR BN R R FoT BB shlisciliT Bphuman
nage€ firad miofithd o SRIe £fkricBneptioh d Acddallingltd BHOEMBEAIEHS the
buffer. The buffer preferably contains an agent t haf
fraian;ip agesksbetwesnzaddndudige diyae menths faft@wnmmm upited gar after
h f.
F%l%?ggg%gﬂq_%&b%ﬁe%ggfe ﬁ?olfnjv%n% oft dthg Yllll%lal? 1 821}1'%% %qosdx months

Tafiet caldeptiont. Ha apothteanbodisent, tie Huinapds SgedBrewsth 1816 22 weeks
di sadvant ages of trypsinization is that that is my

Ais eonsspage Inong gt ofigass of thissupenien. the cellsgommnyisgifetal liver
%ﬁ%ﬁﬁ%&)@%ﬂg celld. oﬁépoi“cﬁﬁg%%égn?oo% %:ﬁt%@ﬁ{lg lnfvgﬁtmq rhe liver
prol onged periods of are typica
Haud\hesiatghowstit loels @D eXPresy alpbs faddprotamy) bibtumdm amcbioxv@ycmphonn

BRI (7 B Frte b gl if 63 Bt Al ttﬁn@im%?if o is

degithyabl e to perfom the trypsinization at |ow (e.g.
4C) terrper atures. This mnimzes the danage to the

cel I's whil epgld-quf 9911@74}%511'1 %%ﬁ’cﬁlstsemja@s ﬂpﬂﬁgﬂééeﬂ{ fldtion
soaked in the protease. IS manner, t t1ssue may
Bepisdikisdairied ant E@ﬁﬁetbgdéﬁ&aglytdi@is(l&-enmmeﬂwl O 25%

AN S IR T s bo Bpisp ARECTR buttr

CRRpRised MY Mt @TonIbIHECL AT shothed babB&@itient 6f thikidGention, the
m nutes. The cells are then separated fromthe tissue

FfgF & ganesnbptiomigiOgnl. gThe argen m@ﬂenplrleﬂm@qum\mom (4°C)

TR DR pFE! YOI oI 0 2l B SR Bcitiates the

fdgigktdoati @toftthe ofbiat #iggree Qﬁbagg[’eg@ﬁoﬁ ﬁh@y bb Fadilgtate@ b3 lthOWesence
the cells to becone dispersed in the di um

|qf§r@s%ﬁ%f The grgtepse SabptiarymaYibe WRGh Of el r Vpeicall s thesrotease
ﬁ,{sQ& fs 2GR TBNe BCad36 éésooff tﬂ&)'s nﬁz{pﬁ&? 18 dﬁhat that is may cause

I saggr gatlon of 'the tiss
elubmge nighe tissut ireexposkidstagopeigait ekamate& (eag hioexe@mypsiange or

T A NV O R TRETY, D

rmﬁh)lltek lo$ §1¢6BatRMSn WasH t%%fn' THMFevER sﬁ'@fcieﬁgﬁfgégg?e 3sh of/ﬁssue

trypsin and therefore e to ti'ssue cell Tntegrit
i tgpicabysreiikesl 3ytovd lnChlrts; @hnd églmasg often dasn;abbfte ipeddrm the

SERSF b 0020 LA O B8 B e ot

BGHR dpiinyed iihedo Hee ?ﬁl@pﬁ@telﬁb@wﬁbﬂtm@lﬁb protease. In this manner,
cal ciumcontaining buffer that contains coll agenase

(the sy may, b@ sopleadtip @8 ECETA beffen thatzop@ins 00248p trymsin Serebetween
S00R0,) D AMEETA P O T SRR Lol Bl

tdmatainmglbwﬁferand placed in a 37°C bath for 2-30 minutes. The cells are then

separated from the tissue aggregate by adding e.g., 1 ml of preferably warm medium

for every 100 mg original tissue present. Gentle pipetting of the mixture up and down
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col | agenase and cal ci um but does not contain the

chel ating agent (i.e., EGTA or equival ent thereof),

that contains e.g., 200 units collagenase/m . The

tissue is then 15incubateddn this solution at e.g.,

37C for e.g., for 10 mnutes to up to 48 hours w thout
.tation. Effective d|saggre IS dlscernabel

s éltfedlg%éaqggtl%@fd e ERGRTE I e RUS i DcamHigrrsed n the

hsedAghng i ncubated. After the tissue has disaggregated

the mxture is centrifuged at 50-100 g for 3 m nutes.

The supern C

resuspende S?%tdadn 3%51?‘0&?929 ((ielﬁprgéé ﬁﬁgsgrﬁé h§r O?ease(f at]SO may be

exqhtodadiligtacdibdggregafion of thpeisduel dn pfﬁﬂerpﬂfd&frﬁfdcﬁdents the

enbodi nents, the di saggregation js carried o t usin

dEpegaipEds pemewr ushgcolagRIRTSs éjémée g0l [a@e@ﬂse ﬁ§@0(g1ﬂnltsfml>
g i

(f eéegoﬁ{:&g% a%%‘lg P&%H&Ltoqg%gﬁgggﬂ%g g{alné/nis%és?}ffl@ﬁé Rfsitive to

(cellq:gﬁhamtharﬂoBﬁ@sinl\Mdmrd; damnage, to tissnercel emtégxstyomless likely

' bt d f a
SO eiErag s gy eae G b (HRgIEod REdisPesdaion ivolves a wo
'sf&?lﬂi@f &ﬁ%ﬁinrhsﬁf@_ £ifsPIncibhtivh Ridpas EGTE f8liowildDy Ssecond

owed to settle and the supernatant containing the
BEThatien ndatsiaa-comamirg bl ffns thas gontains gellagenasedfeglen, P.O.

[ t e n | | |
BB GO RIEDETo T Bl OB IOBIBER { Byl gye man
buffei 8ShenAdthol edaal repIa@&cEﬁBE&nbh&haﬂé&Mffbﬁomecﬁa ithine Corgleins
bact erial proteases such 30as _fqor exanp pronase
colrgsnpssrandcalgium bfdoes notmeptain the chzlml%ag_e)n@é@a R&5 B4 or
h I r

S8t Aol g o o EL XTRAR coplstibasd iy #RPHisug s then
QadubatePhy thiodolytidn7at 27,8728 Tor 199Ryr 10maimates to ep teed® houds

nes.. De tol., 111:767-775, 1998)...1n additio
SRR asivrnes PLRUR < isispeticans drcetaa (b6 hamiemisagdhe

Yol cThdeesid $8which it is being incub@Rae AMe til SREILRABIdeBR cated
step is conpleted the cell "suspension may be further

phowsgsrsds cantritigod et Yhj¥kg ﬁarérrdlrmﬂse e Issperma;tant is discarded and
rt| ular and preferred 5. Lmsnt he
P ieepondtd R0 aRe B e pAR &nd ppbtigh B prad p cls
aﬁ@p&nﬂ&am rERARd IeﬁlbsammtsTﬂiéSi.ls Q&g@tﬁoﬂ 1Ia eaﬁieﬁmt &ing a
the preparation of the cel gg(g at1on_ of
! ln"Q

icatlegrnpsspuitiey B1ah eempiases pﬂ@étﬂs,offqoangqm&e In another
%&%@%&9 384 ﬁlbéliib% p!é%n@eﬁﬁa é&{ 8&?1 ‘c{}@{gseﬁ&’se%ﬁ

SI'7e Jexc] Usron 3 accor nven
[ (stlpmﬁnt GIBCO @W\Y’ERO]Q}HCteSg diseh pasfusﬁmrsmuél,unds kmbmneﬂrfﬁbm
el l i.ch .cannot pass thr h a 10
?f?f%@c? f\lgoéafo 120%@?@6@ dﬂ%%ggﬁeggﬂonﬁﬁa@og% Je © lsgups imcubated
tlﬁ‘ %Gﬁ'ﬁé@ fd%fl ofthinhRE S TRP REQXS id Rl 4 Qetﬁb %ﬁ@fh% shﬁerﬁhtéﬁt up
to OmcronS|nS|ze(.g 50 80,
montaumsg thadiG oA heeremmyedh odlse $edrmerénd)t1$sng 1Sdtbbm 1r$u‘gateiamdmffer
con{gumng coli: rggr?asée (en g., S tﬁﬁcgrlgzeg ];C))era]r esrg)n me&um Cat. No. 17701) for 30

minutes.

Additional proteases that may be used include bacterial proteases such
as for example, pronase (Schaffer et al., Am. J. Physiol., 273(3,1)G686-G695, 1997,
Glavin et al., J. Pharmacol. Exp. Therapeut. 276:1174-1179, 1996) and dispase
(Compton et al., J. Cell. Physiol.,, 177:274-281, 1998; Inamatsu et al., J. Invest.
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In one enbodi nent, the filtration step renoves objects
t hat cannot pass through a filter that is greater than
about 40 microns in size. Miltiple filtration steps
may be 15 enployed e.g., arinitial filtration step
using a larger pore filter may be followed by a

bse ?t]f %4 ﬁitﬂég@c% Pgﬁl ﬁ3| n %ﬁ%g%leﬁe/sré]ﬁ ag, y:ﬁlllr%)gldase and

Ine@ﬂaﬁﬂﬁdﬁaéhﬁaryilgdﬁeeﬁs%d(e g., "Cell strainer,” from
Fal con (catal'ogue nos. 2034 2350 or 2360)). In

addition t vV, ]
from the ool ETE LSReRRpAG) fop MARELOR TG R LA oy be
thimthear pveressed o sdnsayeiobfdctscmdinigeridle phqfarﬂicﬂﬂm‘\and @refeded
bl cells fromthe cel | mxture. It shquld be

SRPLHIR SR gt ppﬁ\élawea%ﬁhs &Ry eglipn sanpgss BEORE Y agput 40
%ﬁ%oﬁkﬁg u
Hlrobs A gzeg o gg?% to¥e19 S}f; f?%%fé?ﬁ 8 ﬂflé@)é t a?é%ﬁﬁiof ?u—j: {%ﬂl rﬂo@ﬁlatlon of the
meﬁmmnmgnwé@sbﬂm@dngeMb@sapelﬂmdmnggngﬁHEUameﬂmimelmgaﬂhan
aﬁc rdlngT 0 one odlpent 05 t he ji.nvention, the

FAGTORET TS 58 e HEIOR alSh otdinigde BTy et gpraifo fémove

%@{ 3t subh as GRAE, dehtidnd 4@t Rted B Lalls Whigh SRRAE AAs8 through a
cell's that were passed through the filters can be spun

diltes okepous 4Omigrpns igrsize. fhibmeties exaniple.db¢ tsqudifilists aparpximately
ﬁ@%llﬁ%{%%g qlr?gzéaﬁkqt ﬂfO rﬁﬁ?cﬁhsqﬁ QG& 2@‘ %F 8RR %ﬁ fEGF {)@{mcrons) and

a cell” popul a
Iosshem htealnd’de dortrbaibving debsisigieates than 40fmictone in sie hre chiiteMptated.
uman ag %-thre nths or ol der after. conception
SRS FRDP @eebt B P Bmqviey abepts thad ca@%mﬁﬁ thrgugh a

Qﬁtei; Blat & drbAd; tﬁér?ab%ﬁ?hd) ﬁﬁcrt)ﬁ@ﬁll S Rihh ?[ESI? u%ﬁﬁ e@%é[y be

the suspension is one which is substan
reapldied e caml ihgial filt@tion step using a lar'ghepmre Iﬁlltepm;a)a batolmwed by a
nventi on s.enri.ched in

SUhgeler TR D s By B sHs) EamPA N G g thding fo

ghiy §0RASH Theludb ef_ﬁ/@hmeys (&.8e-C8l LiPaiRdr® BIR Falbh &htisue nos.
not express CD34 (and as such are referred to as

@@@41»)235%@@%6%) skill in the art are aware of
techni ques for assessing whether the cells of the 5
popul ati on Inadﬂlaomtomemoamglmxj@tsﬂfargeh&me 4¥enicems froSuihle cell

PRBAHOT o SR ot os PhUARE1 Bt ACo AR TRREED o removin

& PRbA LN o deNtBikhie. fAhokINDe %ﬂﬂérsﬁb& R BREMblood cells
ant i bodi es (32591) from Phar M ngen, San D ego, CA, h

amn be Framasied GDBY Hegei dyoidicdhe PBAETL) plocesnalinnihbicelsear

AT T AL 5L GO bR

usedrding to one embodinight aﬂtﬂlletmmubﬂ tHeteitbed eulls tai‘beremoved by

presence of these markers_on the surface of th

Suenest EgloveIPreh PR 1813 GRITHEEH gF arsamBlsy t%w@pgaé@rg@ g¢lls that were
[ r

?E_Eésfteg I@l?blﬁ% %1% 2§%§| ogfl tb%% lgx{eatSS'S)é(%Ia 1%% gﬂr 4 m#fﬁ?e% b @a@jpellet

icgwbatdsospehéahmidghe samoprosess ad%peateﬂ&ed‘ﬁslj tiraek. cel |

popul ation. Thus, in exenplary embodinents, the

primary 15de ttlis miagmdratcetl populdiies fSQiblteﬁﬁethhhﬂ ¥ @susplenglon of liver
humapn aged three nonths or ol der after conception as

gellerppedhunisaged Fleeewaaﬁha egoldsr afigriconesptiens Wesrela tme
@ﬁsaﬂeﬁs bR6s ﬂfe@%@ﬂ‘scﬁ 8 ﬁF%ﬁ %Ps ﬁleak hre shi¥fleAidn hb‘fmcro

fure s enr presence o
tPefbrabiyl, thetsaspesesibulis dreerwhibie 1m1esmmm.allyrﬁz®mf irediblo&dicéils.

enri chnment techni ques nay
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advant ageousl y enpl oy techni ques such as

i mmunol ogi cal | y-based procedures. 20 These are

conprised of, but not limted to, immune adhesion,

fl uorescence-activated flowcyl onetry,

i mrunol ogi cal - based col unm chr omat ogr aphy,

anti body- cqnj ugat ed sepharose beads (ar other inert i

beads), orolg{eﬁ@ﬁppmla‘ﬁ@p%é © BESER} BHHPR &t qsrihipla 1spnriched in

| JET At é@%&%}%ﬁat Bafodih WMumihhesRr BlyR ?Zl’rgfgﬂa!tﬂﬂl, the cells
e

however, “defi e popul ation of |iver ce ,
raie biess Whaettda poti expreiss 6038 (amrd apBCh hesrrefepgd ite ad CD34). Those of

' d | ied ' t ft
CRPThe BLARESGES b aubis 1or RRGeing iR g Sugoghe'
Bispurgbn bodtaih @fe bP moBSIGH thedy rhiakkeMe BHER ¥chniques may involve

centrifugation, velocity sedinentation, or
dewrineptamingy kossxampleghl astiwphadeionreteimgnifumdics fenn BAKO

' ' r.ker.s y S [ i tiv
RehPR0bE CIRBHRIE, CRY Rt afftoko M Bl B0 tam
criapviinged Seh,Dibgs, CWIthe hii-hethah CD3ANNtiBEdISs G43TNE) from
ani mal SOnajor_histoconPatibiIity,quus,(particularly

Hebarvsragrn. SeerRieendiand thenfigdhiningngbodieT Q5 ¢ from
(;Qé'cgrat%gfl{? Sico orp R bur Y N AR e hsyer  prot ei ns.

Li ver thé invention can be enriched by

equilibriu S A .on_of | ]s.,

qui 11 br i url 49aEob o aRMhiIR b&erdh of Sy on the surface
pufald delatell @ell pdpultigdisiding thelabsve disauskal antibodied) ebose df skill in
approprjate cells. Ficoll_or Percoll densiy gradients .
ritE?/ ah il ypderstpnd Babit sRasaibiriRtuse sl mfibediemindeniafiqn techniques
(B MR SACDEaNGh, PhAT T AEhly thiffpdiment fho primary
pagtls fsolagedi bpndisseeiing slivarofiaduneutagedthréemmontbe bt slded dfter a
desired denpsity..ln a fluffier. 5 epbodi.gent, .

SAFTER P raEiel 15 Ears Fionbdl R oAeR Fibe" Hens 6 idhe presence
afftagtedeP SelPitd BRI %dnﬁ_éc? alihRBisnrieRdd Pr the presence of cells that
Alternatively, the equilibriumdensity centﬁ1fugat|on

puli e vsefinl fon tha presend imvisetigre r Sushresdchmerg éechoinwes twej or e

the anti bqd rifi,cation, .and once.after .t he, antipod

o ik b et iReR SosiEt RN SEic- SRR B
Ofhekd ¥@lcoplib&l GRPuhiRdt Bfiled A6 dmvind 2iRGoh) AHHRERNEE adtirated
plastic. The preferred popul ation of the present

| B aytpestrgiemgnedagical-basadeokmn phromeatogephy, antihedy-conjugated

[ i | C enr | r I
AR BRI LU AL BRGSO o5
afnnaelokRagniRaoestakativh).t Tese paardadh do aot hoorives defife fhe
accompl i shed by exposing the liver cell population to
d??p’élgﬁé? 8&?"?&?111%@8’;' mf%ﬂe@glw WS {50K8iGB- cul ture plastic
or glass. The adherent liver cells ) )
Other physical separation procedures may be applied prior to or after

the antigenic purification. These are comprised of, but not limited to, equilibrium
density centrifugation, velocity sedimentation, or counter-flow centrifugal elutriation.
As well, other antigenic markers may be used in a positive or negative aspect, further
define these cells. These are comprised of, but not limited to, antigens of the animal
major histocompatibility locus (particularly HLA-DRA), hematopoietic antigens (e.g.,
CD33, CD8, CD10, CD14, CD9, CD20), or other liver proteins.

Liver cells of the invention can be enriched by equilibrium-density

centrifugation of cells. Equilibrium-density centrifugation of the cells provides low
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15adhere to tissue culture plastic or glass while the

non- adherent cells remain in suspension. The cells in
suspensi on can easily be renoved by renoving the
super nat ant and washi ng t her adherent cells. The
non-adherent cells can be renoved before or after the

[ no rification ste Pr ef er abl are

ERBE5 SorP by PridbeimanuBunne el i Bho Coebercahunsde

0§ra<ﬁ9ﬂtb eha§ e 86 SInSue fénﬁfédﬁﬁei%  WQuitiBHbkL &e@f@yhaﬁﬁ af¥én can be

ass is well known in the art. "Tissue culture p
mwfogn%bef@@ﬁh@enmnmfﬁmtx ge . Inghisiepthodiment, the an’ubody

R S Sl on SR iR ik Caely o e

&rnﬂooﬁmeﬂt %duﬁl&ﬁﬁﬁrﬂéﬁ‘sh@cbﬂtnﬁlgatlon can be perfotm@d afifi&he antibody
aspect, an enriched popul ation of cells further is

f%@&cﬁwfé@ I&e%léﬁﬂeﬁtwg % Srespiibripg- %@npmf:@rtné@atlondpunﬂcatlon
&Erv 25
S e Bertomh i 6@ SO RetblcHle Ghoe REACHRI] HFice e the

mgbodm&m&anstépow cytonmeter (Becton D cki nson)
Cells of the present invention have average di aneters

that are | gaanéthaiaspectMhe pepHatich 6t IVRF Ec1RI@h BE 8Ridhe@h9 using
fr g m about 10 mi crons to about 35 mcrons in dianeter.

epr RiPtastie-h Ehe Bishererd nonulation abthp eprskritineméiop are plastic-
Ca%hlﬂ%n@lﬂze? B&1s°4%HeSho ﬁfllaﬁp Qpl'n; célgshc; %%%gﬂedg)r or%%%(/*n%‘chon—

they pass thro aser beam orwar d
gtdherbetrce(lﬁﬁtesgntus t}reebdated pomulatinl of&bﬂe Reandvdl bétHesegiiﬁn-

angl e | catter knovvn a i de catter
i C'@ﬁ %f}sl?: %Céee;’h?lz? |FPRIRE hEYIvVeRen el napafation i wht
HaHerBhCPAEY ttﬁﬁ&aﬁﬁrrflsQué @Ilﬂu?e plhsti% or &8sk, "PR&TEHH%%‘érﬁ Yiver cells

Since cells can bé |l abeled with fl Uorescent -
cadhf:ra datisstye gnlturo pliistis or gh@ywmmhé uon-adhertrg cells remaln in

j ti bod I t t
SUSIRRLR ThE R n S el RRERRTE by bR gl o
Ssﬁpt&hﬁtaﬂ aﬁ@%ashlﬁl Q¢ AdHeemesaBNaR ) n@ﬂqd@&ﬁteﬂ@bﬁbe removed
fl yorescence) Is. In order to | abel liver cell

\)aequ aha%ﬁﬁﬁh@o%yunqp@rlﬁé%mﬂt@ Preeshly, strﬂmnb@ﬂleﬁ@l removed
’1mﬁ1%|n 191? st@% CRAL &s%t(ﬁ’)éoﬂéi ?lﬂ?a%teé gllgsh %ssue culture

rom ver an rea

chédsstic iobgldsd in mEﬂdmokm it thél' ahe ’D@dule cplteRalatic @ﬁd ERiss can be treated
ivided into ali@gqots C n’pr|3| n% about for example 1 X

B& fLicope,nifrgeel > lping, tcy) todrernpie pg dnhibipeell adhesion.

SHEREN A Ddhticdicl REAGR Blfé waﬂgcﬁg cérﬁm@r&aq h top or other
centrifuge. The cell | et thus gener ed is then

Dy L S e
faocorémgaq» pizephi aapnefqmdl entbodimdni,size fidveohaionl cad be ebdcﬁsnplished

gm%%gee}%ﬁn%?tﬂva?gd cz:%:lllI s%yt%{g (lq‘]:‘XCtSQ %s1lngg?gl eadFlgnglcaSn ﬂow cytometer
(Becton Dickinson). Cells of the present invention have average diameters that are
less than 40 microns, and more preferably are from about 10 microns to about 35

microns in diameter.

FACS pefmits the separation of sub-populations of cells on the basis of
their light scatter properties as they pass through a laser beam. The forward light
scatter (FALS) is related to cell size, and the right angle light scatter, also known as
side scatter characteristic (SSC) to cell density, cellular content and nucleo-

cytoplasmic ratio, i.e. cell complexity. Since cells can be labeled with fluorescent-
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fl uorescein-|abel ed anti-nmouse i munogl obulins. This
suspension i s washed and resuspended in a suitable
buffer for cell sorting. In sorting cells by FACS, a
wi ndow (i.e., an electronieally defined 15 region) for
| ow SSC and internmedi ate size (FALS) is set. The cells

in this w ndow are fur r divisible
SenIugsld Antibpsiess they can ‘E\%‘SPW% vlarapr@zrt&és agtifhqdy {fuorggegnee)
Clﬁliehélgﬁtlﬁ%x Pﬁ@l &ﬁﬁ&mﬁ&hb Sth@PACS'rM&hﬁ{Edcaﬁ%%Eﬂ ¥ Sefablte

e par tlcua I'n particular
e@hwl(hmnﬂmresﬂem&len¢)CB§én(h1gh1ﬂmre$ocncet)helld iver cells
may be characterized by PACS. The above technique for
i denti fyi ngnaaderits bibaltliveg cdlls3dith A0aeibody ] for e:emqﬂé 2dD34"

for the other antigenic determ nants using
sla@eqciqn@ aiRiboRyiells may hie RreRar #wésse%gwpth?m.fgan lipgwad

SRR e, stk an £ Sl popadice

i dividod iron allquots comprising ahsutafior a>tanqﬂe\ Atxi M2 to & xAACS:lIs per ml in a
cells ma i.sol ated us ne-i.sol ati.on

P T4ET WPy TS SsREFIR0ds LT ST HEE (& baiaPp pE Ofer centifuge.
afid @anRue thhi‘ %&%Pa%d i kﬂeﬁ‘%@su%@éd I R8T Bulffer that contains the
separation of Tiver cells of interest. In such

emln?qylcrr@hm@tl]ao@mﬂehq;@q 4nd allpwed ipineuhaielfar s rppIeBTicERgrod of
4 .
Ctgrgg ; a%e{i decie%;l‘]\g 3are WaS%LA gn n al{qﬂg{r]ofgtﬁg ?%g%fi %@ﬁsa{s ?ﬁcﬁgated with

presence O
dﬂﬁ(&émm&ﬁbﬁe@ nti-Meusshinsuroglobulind) Thizguspensioalipwashed and

fetoprotein antibodies; anti-glycophorin antibodies;
aispuspendsdrin A saitablefrfes fora5l sPRES| i ke) . Purification
techni ques are well known to those of skill in the

art. These I@@péfmmea@b:sFA@ﬁdatwendw@euémteﬂ@tran@@léscdqf@ﬁd

al%gm;lf ?00%\79 @%U a?ﬁ ?Jﬁl‘nti%zﬁ t& 91% gﬁ @[% ac%te Yople e Qfl?[ s window are

separa iver ¢ ion containing

t ﬁ]ﬁéthdle(ﬁwsfb(ﬂe b hitibod pfluocidsemce astivinye ths FACS teetimgsxteuraiibrated
usi nﬂ st andar d. i nmunol ogi cal procedures such as, but
nigtcollged cellspqsyiyeragd 11?&%%{ RéPhPREEYar IfigERoadhesi on,

and the |ike. Having separ ated desirable liver cell

fracti on asihdwstiquiassmbagioats, phidie pegspat 1ﬁ’éﬁzﬁtl§é thaiver pallg may

f |

S IRLBLRS 1O B SSRAL BLANA 0 LIS, LU DRy cose

t eells h@repézﬁﬁﬁfoatthmhﬁfanag@m &t&ahharftsm&flﬂg: Ehea;pédlfje agibodies,
inity chromatao

h h
CHiB RO SEARLIRASbet (iRl e QoNE fhismsis biefs produce
af Fi‘sgﬂlyt %n@ﬁéd"ﬁcﬁﬁlﬁoﬁ%?%élﬁ%%é&e&%t [nvehi@ded_and a

ul e that can specifically bind to. This is a

receptor-| 'ﬁé‘gﬁi &é{ﬂ&x}%&o EWC%" @@1} s A bel136126RARHR immune-

material is synthesize coval ently couplingone o
t fselabibmditegvpidattilitg 0§ a:(xtnbmdteh |agamstsﬂee $me1fmrw¢1gmw)f intterestrallows

psolab el T, coLbme el 6L L e SBLE b

SQlcUbpRRed Eoli the CIRACHHIR aRY t}féf@mﬂ, oalis 26 e Taithdr QEsardtén
according to the presence of other antigenic determinants on the cells (e.g., using anti-
alpha fetoprotein antibodies; anti-glycophorin antibodies; anti-albumin antibodies and
the like). Purification techniques are well known to those of skill in the art. These
techniques tend to involve the dissection and fractionation of the cellular milieun from
the liver to separate the liver cell fraction containing the desired cell from other

components of the mixture using standard immunological procedures such as, but not
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those in which binding wll not occur (alter pH, ionic
strength, tenperature, etc.). One of the
nost conmon fornms of affinity chromatography is

i mrunoaf fm ty chronat ography. The generation of

anti bodi es that would be suitable for use in accord

ith he. resent invention is discussed_below. The
ﬁlﬁmtift “‘1‘5%%&“?5%% npguneadhesien, ang thelike, Jhving separated

' db@frﬁbl@ﬁtzéﬂ 6l FHRB0rF &Y HesBipud a%UvQ Mt Qelﬁ%mﬂﬂ%q ﬂlﬁher using
applied to the matrix such that ‘there is a specif
avariob shparativye geachuﬁvbéma]mrlpgnﬁcﬂfm oabygtical methods partlcularly

ant.i gen/ ant i bo ut e m t he adsor ben
P8 PBePﬁH ﬁw?a@ SR A R b ety o
buf f ers, S oncentrations and the like. In
parti cul ar ’H—B’é CSW%tOgTFP@’ B qh§°r8?-t°81@§mﬁ pERcsAyre that relies on
' tﬁ¥ %Eciﬂlnafﬁﬂﬁf b&Qrebs le%s%]‘ilxcé‘ﬁi BWisb AR CDg%glgnrﬁE%tﬁ that it can

chr omat ogr aphy. For exanple, an anti -
aﬂpb‘miﬁodyy higd &i. t Bobhéch teceptagnganid ey reaitinteratties.e The column

tib L b the b
Y SR 8] TSP RO e oo B8 o PR3 s cos
e betiddy o 8hbolis18 peiidt.| Phe flu®8inhater] fAUEL8H1B &S §iebifically
is applied to the e.g., anti-CD34 antibody containin

n@gﬁ@tth@ substanes ﬁry%be seiationt Hdution oqamsebjemang@lgghe q}ndltmns to
ftﬁéée nlglg vl hatﬁljﬂdltnfg Qmﬁ?no?g&%; ngali]ttef 8 %hcagtren S egl(r?efagurl‘—: (rfqm

| th t. th I ls

with an Zrmsﬁmﬁh?ﬁ{‘oat COI%ﬁ?I?%m b omfaseRby

| iphehRA ity theors e graﬁﬁy he rg%h&@ﬁian SR4PbMgs hatReMEbeGuitable
bead or sphere. Anot of affinity

clier vsreinggeap ithibe present mmten@oxp irdisqugzadibstpvo fThg@ntibody or
g%{n%&li‘ %/sgaétr%&g 448 g{l %&s‘%b{%?e :f;ne%?rggtﬂlr 2 % CélF]Sa:OFg)Il;]l[thIl ft+ Q%géf)arated is

usplied td the mm/suw tﬁItBl‘ﬂete &ed dpecificemtibody-aitigen irtbrasor0The
substances that bind to a variety of_ polysaccharides

DRING [ EeRf atiBpdhs1s e@ée@ fram the édsoatbpnu bm gXRopuRedR priidly depaturing
AGN AR N SR gmfﬁ&so ] a1t CBAGARAA A Al ed to

Sephar 6se was t rst s sort to be
used and h sol ation of
pol ysacchari é)es %1}1 %%ﬁéléﬁjpe?lg g}encsetﬂsg ﬁ{he ese{lt lﬂger}tlﬁg’t are

hisyletceeing inelundMapiiticichrdntd graphyMiea tx Geile) aag@tilC DY 6 other
whi ch _has been useful .in the purifjcation of

N-
SFHERPGY 1Sgﬂrfta%hf§1aﬁm@netr@sqaé% éféle%ﬁ@tﬁ@ﬂy&abﬁlﬁﬁam@etw beads are
| REALBCAGL S BERRGINARCAICR, PHEldhiiB6l1)-5b % BhLIIEY col

romat ogr aphy w t rate act ose has
QﬂeparumcenbﬁaallpmodﬁgeslmMm rssapbheﬂnocths eqgr, ahﬂr’ﬁ’Diﬁmmtlbody

peanut.s 0 een eful extracting,.l ec

PR B pioeut AT AL ko Bon | R Prres GIF serus et ne
| fineRtcdin rar@&igéafrdédrwoﬂlﬁfetma@ehe %mﬁﬁy@;ﬁﬁﬁqov&f S¥GRE Magnetic
gl ucosam nyl binds to lectins fromwheat 10 germ

Cigldd atmﬂmnen@omnbébmcalls@w fixst bibelgd withgn) aél@bodbs(e g., anti-
f%}?rﬂl %ntabn%y?and t'ﬁerfl HpR§ wW{h a S€COHC9&1‘§’ gntllbo tylcgrsrwf;lé a magnetic bead

or sphere.

Another type of affinity chromatography useful in the purification of
carbohydrate containing compounds is lectin affinity chromatography, this type of
chromatography will be useful in removing CD34" cells. Lectins are a class of

substances that bind to a variety of polysaccharides and glycoproteins. Lectins are
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| mmunosel ecti on using magnetic beads enpl oys beads
that are precoated with the desired nonocl ona

anti body. Cells nay be precoated with nonocl ona

anti body and attached to theé nagnetic bead through a
secondary anti- 15 nouse i mmunogl obulin attached to
the bhead. ,The cells bound to the, beads are_then

PR RIS a2 Y SYSPRES bromide, {meoRBid: soaed to

B dpRidsd Fas teHrSm¥thbralis 868 td L8 bh® has been widely used in the
I n i nmmune adhesion, plastic coated surfaces are

dfpiriagreef nadysasdiasides and) glycopraiging othiex teatins that kaye bageinclude

. i dish is. i th i bod
B0 BSEvBEH ot BSOS BB fasoBh o
Caklys ghicesapliagladsi@isQnl PRI1i& @hRfa Hchh. Bhdnk Heulalveslare

for ,a suitable period of tine to allow for an

i riied asingrafivetyehepmategtapby mathaatbohbidratedigandy ldctesedias been

' ¢ inc [ ' non-adher [4s.
o A e polF BRSO, AR AR B Rl
Tdxeraativig lecidkys- fasth dengity anclg hdksbdah AN-aceiyRDNgadddtasahigt it @sed for
the dish may then be cultured and/ or recovered, usin

(R PEngilosns SRmossapeasy Netoctd ighucraamyiash WG todeqiivs é@élgwheat
\T"%elnln; o0 tcgs%n‘ﬁtiﬁplﬁ% ek ﬁé%'dliﬁ O'Fﬁinti le@féﬁs om clams and L-fucose
e desira of t

ble liver ce popul at1 o e present
i willennd émlecnsdnen\tiich is i nmunoreactive with
anti bodies directed to al pha fetoprotein, albumn, and
gl ycophor i ninfraiubselettivh wild magdetit beadsapplogs adathat are
positive for, and contain ?g]%& of these markers)

b
| ReeR3ted: Wit isrdesiead menaglansl apthodprisalsdpay brereetqd Wb,
da6Focal &RHoRY And ALIEB4d 1o A8 %&gg?fgéaakfgro?%lg el Isét%ﬁ@ar‘j/%nti-

enrich the population of |iver Iver
cebiss immambglobhln attdvheditot the beall, Thetdells beuntd tbdbk esds are then

e BHISREREL AR, oS SE b T 508 B85

odener anti bodi es i munoreactive with a liver cel
antigenic determ nant are contenplated as well. 15

I n anot her gnhedinteRhesich, PESRREL 4PBIY% are employed to isolate

i P Bioy,
i mrunoreactive wth an antibody that is | mmunoré€active
wielll frande mextoien ansurtace tsingh dsi avgatri dishlis caatedoeithi se dntitady that

enrich th opul ation of liver cells. The use of a .
Selssfrchslty TPty Rl glansniipg Erliiremirot aniahe Soated dish
Tandiig@ibated foLLaNEABIABE bPARICS aB6W féHn iRRAESN between the

i mmunor eactive with 5the constant regions of the first

aells pedithe coplaigefithe dishc ddignthe ingubabiodperod nratadereahesdlls are

BT L b 20 B e s

cemaiy dtiaahdd/to therdigh prag flesn ecouttidddindRn keco$ &@a NEIAE Yrypsinization
anti bodi es are conjugated to a solid substrate

i Fathegicaly hearveging techmiques welldmown dathoseof skill in the art.

pol yacryl am de, and magnetic particles. I n this

enbodi nent , Thegesurhle byehcelpopitation phihe arejentdnyintignts one

Ij\?nﬂrlglrl] E)s{]igrg{é&ogeat%g(/% %%tg Fe)lﬁ{i%tcﬁ%snéiiro Y&l it§ gd h% ig;-l?\ti)}f%rio{e%, albumin, and
glycophorin (i.e., the cells of the population are positive for, and contain each of these
markers) but is not immunoreactive with anti-CD34 antibodies (i.e., does not contain
CD34). Antibodies are thus used to enrich the population of liver cells. As the liver
cells are further characterized, other antibodies which immunoreact with a liver cell
may be generated by one of ordinary skill in the art. The use of these other antibodies

immunoreactive with a liver cell antigenic determinant are contemplated as well.
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to be isolated. The liver cell popul ation containing
the cells with the attached anti body is then exposed
to the secondary antibody that is conjugated to a
solid substrate. Enrichnenttsof cells is achieved
because only cells that are | abeled with an anti body

i munoreact. with the secondary anti bod Commer cj.al |
Kits aro avidgieecrholmeshs strond anebasiamymerach pur il an

CARbERIAS i AnTRGRGE Fo Wtk b H@t’eﬁ&naﬁtrbnt A $ivey &R bk Sed to
appropriately labeled |iver cells that present an

aﬁm'JICb d@gfp@mbltlpu oif hlved:eﬂy Toepes gf e s¢condarpragiieadyds ge@rdly
e.l nvent

th
B b L aNrEa N el S EES peeliPues b touctive with
htﬁ@ %Mft RS GHs FHINOMAL ilﬁlbbﬂ'ﬁ S’Qeféfreé’f kddohddry ahiBodésd include anti-

see 20 e.g., Mtry et al. Il & Devel opnent al
Biabbib GptiTRousE GRUIABY, 20BE02) ands@él h¢r§@1rmngnogigbléms amé are

P 2 r
PR eS8 BB il PR R
rehfigatedao bRolid sutstibieitdlydingtissub cdlesre disheagedel polRacrylamide,
cr yopr otective nedia for cryopreservatjon of liver

ca@dirgagneic Pﬁ@"]ﬁﬁ Jethis apaditeenti ha antlbpdysppeisic foy ayleterminant
CAYPRCES ;fcg offfe lg ? Uil Qﬂ&thﬂm%re;éﬁt%g%bg@m CP of l(lj)zer cells

contains a final concentration o
ftetballscdabdl Rerliver célhpopotitios canteiniripsthe delipeits b dttatloed antibody

ezer saf ners n he. cont ai ners are, frozen
1157 SrmP e do ik g birogPOdy et sl Cplar s & ap i subSEale
CRMEHhARNSE cells i RURFed Bedal S orlly dellsGhii ary 8iBeled witPdd Hibody
sai d containers and thaw ng said cells when ready for

usenurgsenst with yhesgreendangantbodyy bpmsaseinlnkits aregvailable that
PP et Yl 1P B0, Mo e kR, e
Odpprdpiriaga g labuledliveCeelld iat Peesénten ahiifodyBite padfi€d by exposure to a
ilTustration and not limtation nmention may be made of

pregyetisdieldet hyl ene gl ycol , ani no acids, propanediol,
etc. 16 A pr eferred hepat ocyte culture
medi um i s omepatific kmbpdigwstst the cels pithe m\wntlmwmqupmerved

5ot SR o PRSP A L ) e e
%t Mlﬁy %ﬂ?ﬂg fd]eﬂﬁﬂa vaelbbﬁeﬁf@ﬂ]Bid)mgy‘Sl 56‘1469-216’9 (B0, see also U.S.
m t hat cont ai ns BSA ni coti nam de,

éiaiemlNPs éb72ﬁ ZSQrHrSsﬂ’éiefﬂi No- &5 Het2Apdrmaténudarsio heS-(Ba No.
Z@,%%%fg gﬁcr Xteﬁ (ﬁ@fe?d lpy Rp&e e ﬂﬁ% Cntid ng{alvﬂﬁap&ecscﬁyé‘st}:eﬂam

gi ni ne,” insu examet hason
gntrybmnten‘eveamddmﬁ"mmmmesesmtmmof Tiher detib.] Daha @rd:sarhxl application,

R T W AT
concentration of 10% DMSO and 10% fetal calf serum. The cells are then dispensed
into freezer safe containers, and the containers are frozen for a particular period of
time under particular conditions, nitrogen, either liquid or vapor, storing said
containers and thawing said cells when ready for use. Generally speaking, a
cryoprotectant is a compound which is used to minimize the deleterious effects of
cryopreservation such as the formation of intracellular ice during freezing. By way of
illustration and not limitation mention may be made of DMSO, polyethylene glycol,

amino acids, propanediol, etc.



HDMVR2 Sources, alternatives and range of concentrations
Medi um DVMEM DVEM Hi gh 3 ucose (JRH Bi osci ences, cat.
No. 51444 is a preferred DVMEM however, RPM 1640 or
other simlar buffer also may be used BSA suppl enent ed
with free fatty acids 50Qug/nl Fatty acid free BSA is

used (Sigma,cat.no,. AB306) s | emented with, 7.6 uM
free fatty AdFefehaLbGRTHY %L@tg%f&g@%apnawawﬁéﬁpg{a the cells to
| WiththdPthd @ik théie tehBRfhturERBad NGB0 whertd %ﬁthflfblfuﬁdi/ni% b&Sstorage

ot
may be varied fromabout 200ug BSAJm to abou
200b mjninmal kel degradatiode IIpcatain Snbedimetist thelonedgs 861 hoFmenally

N N s .
r eeidiirsisohe EDMEFand figthePaRlyRbfGth ofddr héte 3@1dRertS such

used. The preferred range of EGF may be varied from

aFdhymidiygy arginipe, inwdin: dGEEeERRne, BitAmine pwhgmmalian serum.
: : . 0 f i nsyl |
%@ 1 D\V/&%%t tgg@ fprgxﬁéé% eE(Elin-lp-,}g}é %ﬁ%eﬁ%ﬁtﬁ%ﬁ g)? ﬂ%emégmﬂl eat nllar}]f be

rom abou
used and variations thereof.



Transferrin Sag/m The preferred transferrin
conposition used is human hol otransferrin (avail abl e
from Signa cat.no. T0665). The preferred range of
transferring may be variedi1from about 2ug/nl to 20
tig/m Hydrocortisone 10-6M Hydrocortison is avail able
from Si gnma, hydrocortisone 21 hem succi nate, cat. no.
H4881. The preferred range of hydrocortison is from
about le Mto 104 M Mammmal i an serum nmay conpri se
fetall bovine serum feimi2callfSoafelbliteaRdvendirite of
serumin concentrati gns rangiiRgnddn@atiddd% to 90% 1In
par t Gt gLy pPreferTegapopd : ' '

addi tli onal I'y suppl emgented wt rhi e C:[{glsgﬁ Q kz&%gwisaapout
10 t¢ about 15% al bum n rangi n% %#) : ulg .
about| 15% and gl ycergl rangi r(‘%ﬁg%ﬁg ’ W?}’g’;’%ﬁéﬂ{

o'
20% |l n specific enbodi nents, T Hopla bu
cryopreservation conprises Faf3dy gHsede Serum
her ei| A sppkBSntpl us S00e/mi 1dtatly laci@ftee B& At used (Sigma
her ei| vafht feee PWB@EcidMbI e speci flicetid. \A&SAE) mppleprented otitnt
medi um conpri ses from about 3§ AG®uistibes faRD %18 SSoattk to
fromjabout 5 to about] 15% DVBQ@hebéesbbufmdPadicedin Wit
cryoprotectant nedi um conpri §i2p978H0YdABS 1R REhgEQHOHIVSO.
The ijsolated liver cell popul|gikpiigehhysdyaavfor shout

prepared for 200ug BSA/ml to about 2000ug/ml
Nicotinamide 2.5mM Sigma, Cat.No. N0636. The range
of nicotinamide may be varied from
about 0.5mM to 5SmM
EGF 100ng/ml | In a preferred preparation,

recombinant human EGF from
Peprotech, cat no 100-15 is used.
The preferred range of EGF may be
varied from about 10ng/ml to about
500ng/ml

Insulin 10ng/ml | (Sigma, cat.no. I5500). The
preferred range of insulin may be
varied from about 1ng/ml to
10ug/ml

Transferrin Sug/ml The preferred transferrin
composition used is human
holotransferrin (available from
Sigma cat.no. T0665). The
preferred range of transferring may
be varied from about 2ug/ml to 20
ug/ml

Hydrocortisone 10°M Hydrocortison is available from
Sigma, hydrocortisone 21
hemisuccinate, cat.no. H4881. The
preferred range of hydrocortison is
from about 10° M to 107 M

Mammalian serum may comprise fetal bovine serum, fetal calf serum

and porcine serum in concentrations ranging from 10% to 90%. In particularly
preferred embodiments, the medium is additionally supplemented with DMSO
ranging from about 10 to about 15%, albumin ranging from about 3.5 to about 15%
and glycerol ranging from about 10 to about 20%. In specific embodiments, the

medium for cryopreservation comprises Fetal Bovine Serum, hereinafter FBS, plus
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5cryopreservation by dispensing into freezer resistant
containers at particular densities. Such containers
include but are not |limted to vials, bags, canes,

etc. Preferred are plasticibpags and nost preferred are
Cryocyte trademark of Baxter plastic bags having a

acity.ranging fro Oml to.about 500 mi. .
Frrehiuifdse Rt dHSn Moearterdbdhucmudicctant medium
COIHRHRE HOnPERuE § 8 S8hut QOUF B arRt Bom BBEIHHYI BBt 15% DMSO.
al umi num seal s, thermal inpulse heat sealers, |uer

| Mokt prefeged e cryopkedtcta aedivgn benpigsing 6% FHRE ard KYs DMSO.
The thus seal ed containers are preferably kept at 0-4

degr ees Cel Thesoland liveakell pbymlamntdeifined sbave ibprepared for
cryopreserved are filled and sealed so that they npy ..
b@&ﬁ%ﬁﬂ?@?& SRENSHE LA AFGET oS ISHHYE CERAIMCHAH Q?lft’icggr gensities.
t B Rhnkin R IR fhde PRI ERSTiMAEd FPVials@Babs, FaflEs, LREFRIRKE are
the cells may be cryopreserved in a density of from

aplesitc tmgg andtosepriefetrel atoCriooyie ttaderatduaf B4@tex pladtic bags having
cells/m . Vol ures rangj fragm t .10 to about 50

nf $20g Yﬁ@gm%@&éaﬁ%@%& %10“?9 (g(g]?il'ng cont ai ners,

whil e fromabgut 50 to ghout 150 nis may be .

cryopr eser véﬂﬁ? ?Feéléﬁ?eﬂ%eafl?tééli‘? R EBTHE éﬁl‘i@re@mla}%lers are sealed
agidhgd &8N mdchniCRlaliniB R8s SREARH ithPulOf BEE sda®orP1RIUYEE plugs,
a controlled crystallization or ice formation i'n

sk uleadseald@ betngohodi pvefeatd. dhd yhissenled owitaidels@ropveferably kept

<P e CLARY Sl R oo P AL Pl and salea

r @ithafithy e telceRipretereaRindihIB@ESusly. Nt roduci ng a bl ast
of liquid nitrogen into the freezing containers, etc.

Uni f orm fr eggi BEl1 @dnsttfa8 of fle!cB1ld BeiRs @Ey%gfeggv@@&a YryP&or
achi eved using freezing plates in Whi'ch the contai ners
t exapeplé.rthe edllsanay Yrosriyopresecedie twsasityt ¢fdr@b Rbas 5int0” cells/ml to

l.at es. ce the liver.cells ha een
L o aheyt 00y L seUSE o st Bk A dads ot 50 mis
Phag 8d predeivee @225 Gml Wobifg adtitainérs 87 kile FERABL& T to about 150 mls
freezing fromabout 4C to about mnus 90 Cis
coAy baphapeservad sbpl¢ il fieeaies ardaines. (18 agdiipartheeclls may be
V!E%He&’ﬁa' &geﬁog>%}fu%§ gtc&gdroﬁe%tc sfta[lﬁfa%%r ’orti&lef %%%)%' il $bRitions
bei'ng cryopreserved and contaf ni ng PRET (@S ar €
pivahav e alisatlgbeen sadled belowdicaging. Mutlkdisai eeqdirgf /€ &hdwyn to
stored_ in_ styrof oam boxes and placed in the freezer,
£ oS¢ Pk B 22 20d iaedn st RbLPEIA metel Ted Featidreeinee
" ' . ;
é@ﬁﬁﬁé&ﬁh&&%ﬁ?ﬁbfaﬁ% 15 Iﬁlfg?%?%t@t‘ﬂg e BFRY L RtSh¥%s, ete.

guenched I n nitrogen

Uniform freezing of the cells is preferred and may be achieved using
freezing plates in which the containers to be frozen are positioned between the

freezing plates.

Once the liver cells have been dispensed in freezing containers they are
ready to be placed in freezers. While any freezer capable of freezing from about 4°C
to about minus 90 °C is contemplated, a control rate freezer is preferred. When using
a non-control rate freezer, the containers being cryopreserved and containing the cells
are placed in freezer safe containers which are preferably stored in styrofoam boxes
and placed in the freezer for from about 2 to about 24 hours. The containers are

thereafter removed from the freezer and immediately quenched in liquid nitrogen for
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| ong-term storage. Wien ready to be used, the cells
are thawed in a 37-42C water bath and resi dual
cryoprotectant is renoved by sequential washings.
When using a control rate fiveezers freezing profiles
are programred into said freezers to ensure uniform

dlshg PR a0 GarpVied e P Peisaiet M 2 oG wate

Cth biDrdsRfuBerly ro&:‘éféﬂt &e8hbRdd Eﬁée@u&rﬁﬁp%ﬁ{u‘ﬂ £s are

known to those of skil in the art and U. S at ent No.
6,136, 525 pa HHBPH /HCH bin amm
Preferably the contgeﬁl% r at gef r eezresfﬁ)éé . g%r&ﬂgﬁ%le A ed

bllntﬂssxald) freevets Mmsufe hatfoins ﬁpez]gg a‘hllhm:bhtfﬂaezmg‘[mﬁlat ﬂmhlﬂbegm

he rel eas | at ent ing for th
%’fcsé%f‘es Pﬁ? 5%6@9&6%%&%038% 4%5@}1? PSR T ?qsrsuch control
ciatd %ﬁ?@raﬂeﬁ%ﬁ&@wﬁ% ke 6F YGR 'ix?ﬁlefa}‘t%mﬂs Opatbfi®No. 6,136,525
cel | his programred cold blast also assists in
slymlz‘ldle@ nxwplgm sueh sediigmgtesf Pm&reblyahe ¢angrobratafibezehprofile

ont ers a freezin
onS B P a6 b S G REROF ook el o s rieagq ofTatent
Cligt@PCEemPENTatifiy €&t thSrelsabs! bSlatbat hérd dE&Sasb@ﬂleflﬂk’éHHéddQﬂ cellular
stage Ice formati on begins at a nucleation site which
daimage dyring sewprgseretion pf thg cell ugh@rpregrammed@eldelslast also assists
S SRR G FIR M SIS 68 (LIRS PR BT g recrin
uct}tcild Tadd is gafticabitly advargageoupsiateitie critical pomt of ctAopreserving cells
preferyed tho for. cr pres rving eIIs isto
s%%aerf[iﬂtnﬁé S piarmatiog s ﬁsﬁce ralratlgﬁ pEnt &3 WyclRatipp, sife which
”@a‘i‘ﬂ HéM 12888 A1 ¥ R Gk iR B %ﬂﬂe&l@e@l o ﬁd‘?rl?@%}gdsé pﬁ!ésdu@&ated
of said’suspension per vial into ryovi al s.
Tllqe cwsaaﬂﬁoatmentomncezﬁomtmlneh extpands thooigholt the ligaidamkby
%ﬁgt gg then1|q} a Nal gene cryo 1C freezing
15, %ﬁﬂ?ﬂ&% ‘5100- 0001) which is then piaced in
a -70C free er vern| ht. The vials are_then
t r ansf er r ed/R5eieHEd fohsiyapiseeryingcglls 1 thsuspspdihe cells to a
SdQERIE bamnfk cEH’§/mh NYnERM %@ﬂlﬂﬂl 10%&4&?" hh$1 @%% S then
frozen via the aforenention zer techni ques,
2$Spfaaymgel 1pl e suspersiogen vizl Sito Raglecrpovials. The viatsmge then

B0 St 8B Al R P SRRl e

SéontAhkerf(Cht WBEKFD0-G0D1} Whichris BB Plac8aiSa PT0°0 frdeRer overnight.
resuspensi on. The freezing containers may be stored in

eThaieiplsiareiben tonsfored foflie dapirphegpef adimidnitipgemstorage tank for
URSie t St(%gk%_s must be thawed and DMSO nust be
re hawi ng i s acconplished via a 37 42C bat h.

The cells a ere ved from.t ont ai ner % | ush
appears. S%F‘T arg fogqRavia Bk?@%%rgnﬁe tll‘?ileg gaetr P‘ﬁ’tl}baé‘es they
tmbebe prabad H Ao gRlickt6idbé b6:es TBloAg tefR&tdrAkd nHitr6@nlstorage

volune is diluted in the centrifuge tube
freezers. By long term storage, it is contemplated that the cells may be stored for

weeks, months or even years prior to resuspension. The freezing containers may be

stored in either the vapor or liquid nitrogen phase.

Prior to use, the cells must be thawed and DMSO must be removed.
Thawing is accomplished via a 37-42°C bath. The cells are removed from the
container when a slush appears. The cells are then poured into a centrifuge tube

containing cold culture media. The initial cell volume is diluted in the centrifuge tube
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20 by adding 5 to 10 tines the initial cell volunme in
fresh cold culture nedia. The suspension is then spun
down at 7-15 g for 2 to 5 mnutes. The supernatant is
aspirated to renove the nedba containing the residua
DMSO. Thereafter, fromabout 2 to about 4 times fresh

i BT Rk e UL o uf S Bl e

aﬁfé a{stcﬁlrls %}{eﬁ%?ﬁﬁ%lg&r}i% 798 Afoe296 9WinaRd BRS ApdRsahis
ceI culture t should be nhoted, however, that the

nespireidd t6 emqeghaniedip dontrining thego@dua;itDMSOomereaﬁer, from about
PhG Ry 4PEES e i 8 flia*‘@%%%%fﬁ&iﬁ ‘”Yﬁé‘ cel s are
R sl R T e
St S 6 o

Feeveer,dhkdtitse metwidd foriprepraaiog thet el papatation oéithet present invention
di ffusabthe factors uch Cﬁsﬁl %rovvt h factors for the

gPBRPI ac@?BﬁFﬁgﬁvﬁ O g HAWIESGPSc el | 5. | n one

enmbodi nent,_the feeder cell has little or bilit

to be i nfecleRrelrid empbodments Hog ¢rlls a&%@ﬁﬂ&dﬁl ﬁi\ﬁfmoaa?ﬁéf defined

f Sea&m &edegéﬂﬁzﬁ%e;élgr ﬁpJ)Iﬁasém&ﬂnlnént dHthi@ RIeRE6n, the com o|s1t10ns

enmbodi nent, the feeder cells are enmbryonic mesenchy
f ofthslihesittion eld e-cilkaaphdssedfin emgdestionetitisoritctberdiongprise

e S0P TR ST B B A o
Ha@aAh elctab for tﬁ@?ﬂd@ﬁh ahd Bepahbien Wﬂﬁlv%ﬁbélléo In oﬁ\e embodlment
Laboratory Manual, 2nd ed. Plainview, N.Y.: Col d

Srfbﬁ f@ﬁglelebhﬁs lithe oF @ ahilityodsdnicegd Vit BENr t Is)o%\dnot@r J.

(8l BRI OOURS AARThIRFBLNC ThGnoh B ddent Ao focder
pcpallsZ\.ie driBryomt@h&3ehch @] fivedtlsst agles. one type of feeder
cells that are useful. STQ(Reid-99) cells were

deposi t ed opxMaplel o2 feedQRls a&d@rdlﬁg to MR inG@fioh iREmouse embryo
Culture Coll ection, 10801 Uni ver si Boul evard,

Mibroblasts (MBK) 200h as SPOgellnandt rat ﬁ@b% fthaplinsts, ors Fopan peal.,
EN‘%% %fa[tm-!z_rﬁ%tl‘}fo& 1;98 p%t&bo}@tor M?L‘m?ﬁ 3?1?d ed'vﬁ&t{]ngl\?\%%v, N.Y.:

fU CUr turritng dimu Iltll meartim iy 1T eeuct

| QoldSprigtHarbeel afodtoB xR, €994; lebetthm;IE Jf 98Ty ’Sérw@carcmomas
Eng| ne%rl ng, Ed Robgrt Lanza Academ ¢ Press,

1S Aaproagh,|ed. Raberisen, E.J. (IRS Oxford),

9 V‘ﬁlhIl@r § @99‘ el 'a &f% t Sqdf ROMI 3 ark ;
él? For exa ¢ S)EI)'g S Cgégﬂ@ (}#owed fo a %ere

f STOPRe8-Mpuels Wm:re aleptﬁhtled on March 27, 2001, in the American Type Culture
Collection, 10801 University Boulevard, Manassas, VA 20110-2209 under the
conditions of the Budapest Treaty (ATCC Deposit No: PTA-3236). Methods for

culturing and maintaining feeder cells are known in the art. See, for example, in
Methods for Tissue Engineering, Ed. Robert Lanza, Academic Press, NY (2002), pp.
151-202.

The feeder cells can be growth-arrested according to methods known
in the art. For example, STO cells can be allowed to adhere for 2-48 hours on a cell
culture plate. Next, the medium in which the STO cells are incubating would be

removed and replaced with medium containing 2ug/ml Mitomycin C. Then, the STO
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culture plate. Next, the nediumin which the STO cells
are incubating would be renoved and replaced with

medi um cont ai ni ng 2ug/ MM tomycin C. Then, the STO 21
cells woul d be incubated at out 37 C for about 2
hours. After the incubation,“the nedi um containing the
Mtonmycin C woul d be renoved. The cells would be

cemshedd buiiteibaactt bhen 37ve T &b eblnoGrs. Méretﬁewbgt;&e the
maj. nt ai ned. from 0-48 hours

R P Re ST MIRIE G Bsrermoves. The calls Rouit b wasges

tRIEB OsHomaR thet $TEO BB ESRELIH Be hitenthiasd SPRIBUORoGE Heldte
cells gf the inventi on is nedium that includes free

afditipg obige gell MbtArs of fhghin¥&HONt y 1 i poprotein (H DL),
and trace el enents. 10 Primary cells,

cel |l i neSn@rﬁa thfo‘éth@éthﬁe mdm aswunhh@masp‘eaﬁ.d%f the cells
cul tured wi nvent i

Oé%dﬂ‘{%ﬂ'i‘ 3 ’T‘ﬁ@!u%‘dh?td?‘éuqﬁédc %% fé%hﬁ?'?%%@eﬁ“@ﬁrg??%@
ip&sto®in GLC |énauéﬁy@emﬁms ni coti nam de, trace

el enent s! insulin, transferrin and
hydrocortlsone Accordi ng to another enbodi nent, the

cul ture 157EB7™Y Celh cellingrenddisipps degimaly Ophwnans can be

cORUTBY Rathia0Reds ofdhis iBleritibA. Iﬁ@nb%ﬂb@llmé’lﬂrtﬁ@calﬂi@ media
CSI ucagon, i ver rom h factor, ethanglam ne

WF‘%R%%%WH freg e g F Rt i HOL AIcofiRamige. té?ﬁ?o%?rﬁ%rﬂ?? EGF,
ﬂsﬂﬁ’n Grinbfereh Wh;@rmoﬂ@tAmFﬂ)rﬁg fParlofter @aTbdudinyent, the culture
roteln 20Aft er g@e arlng a cell mxtu
"?fé@% Hah%rocoe*rpésaﬁaméom Gegvyation g krfitee isying ”E)%red'e”ts
gmd:b@d;ﬂ ider dromthTBEtbR efnbrilife R thyHSlopinteRAshg Sadted |rSa
if necessar the feeder cells. Accordlng to one
[

f%&am@eﬁwe@f t?%%@“’if%{f@ﬁﬁ S NOheoRiRed Y SeB reprein
(for).a cell mxture that is to be used in an HCV
i nf ecti on. One nedia useful for this purpose corrpri ses

serum free msdiaaé_e. . ﬁ‘?‘\ becco's nodj fi ed Eg
medi um 25(AHAERYSP ‘Bﬂ%rqegi YUEALPIHRY 18305 AROVES BiFRSS, Jthe cells
sabmlﬂsbrctu(uﬁ&é\)n a @ity Lbble fa;cmeanﬁlﬁﬁh)e cehé ghd dﬁﬁ&bbé/ary the

oprotein é‘HDI%FZ ni coti nam de el enen
g SRE Br RGN BRB P P PaPOEeR) O ALUIRTIEN. ¢ 1S rs pimized
f&%&&ﬁh{@k@%@lsaﬂde@?é? ﬁm{f mlv m&mny)n@mrgedua useful for this
conmbi nation or a 0 e follo I ngredi e
PHIRPEE GBMPTI$SS RS Y ERIPE A& B ( D@%ﬁéﬂél”g E%Bi‘?is medium
DMEM;; wﬁprﬁtlrrgeémngo\f@céeiwm Mﬁxhcdaas;lgt tfr@e@é&@ aC|ds (FFA),
I nventj on culturin
ht%‘e‘?”ﬁ@t "W@FF&S‘F‘MEBFB\N'Q%H%’PW 955 ?@?@Pneq'i%ﬁ)g? growth
fanet(Ber) nesiia, wsefdtin fredrddbHB R BROSEtIPANP LN By $BEUM
comgmatlorggr all of the following ingredients: glucagon, liver growth factor,
ethanolamine, and thyrotropin releasing factor. According to one embodiment of this

invention, the culturing media does not comprise low density lipoprotein (LDL).

Another media useful for this purpose comprises serum free media
comprising, bovine serum albumin (BSA), nicotinamide, epidermal growth factor

(EGF), insulin, transferrin, and hydrocortisone.

In one embodiment, the media does not comprise low density
lipoprotein (LDL). In another embodiment, the media does not comprise free fatty acids

(FFA), high density lipoprotein (HDL), or trace elements. In another
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conpri sing, bovine serum al bum n (BSA), nicotinam de,

epi dermal growth factor (EGF), insulin, transferrin,

and hydrocortisone. 35 In one

enbodi nent, the nedi a does ng conprise | ow density
Ilpoproteln (LDL). In another”enbodi nent, the media

does not conprise free fatty acids (FFA), high density

| i poprotein (HDL), or trace elenents. In another 22
enbodi nent, the nedi a does not contain any one of the
dnfitgcénerenths nsliegdeachdt b@rﬁﬂamlmyfmémﬂ fhedagretiehisnglezted from the

| ucagon,. |i r ro hfacto nol am ne and .

P SR Blns of G eeiof iyer b erdh, ARBTORIE Asf Ao
rélbﬁsiﬁ@tﬁcﬁordl@?oﬂ@? emgmmaﬁg tih@Wed%hl”(ﬁ)IgEYIoi cqrapTseti@y Mensity
(LDL), fr at aci ens
ibpalsn iy teiedy SEpS Al atet) PaRRlsl oY ggce etements
%era\gbm mla:cgrewm fet:ﬂaoarmha&nslarman@add LHWd’tQigi‘rQ’Qle@tsihgl easi ng

ctor n a nt, the,media is serum
G M anquer EMbodherf e gt iog B AER: ront © L he
concentration of calciumin the culturing medi ais
bet Ween 0. Ih gnll dnebddirfertiMhe lcBnesmbriabi@s ofedaiich irethie, cuttlhmwg

R itrefieer ¢ namBon e PP Bi TSy Shirecistt el Sye Mty mi
cbhcémr@tlblfers apboatharnto.5 W;ﬁgﬂgﬁbﬁgbw‘m@n tiod cdri@ntration of the

S BB Rl ot Eriteetneh in€ Consaalmr otthS picgtinamice is
Eﬁqulomieréﬁnbouh@erﬁ e edhidentratidh ofthé eulirt kel Ofrafihy lracmed?
n tration o

deaelirBer] GoR SRR PR, PP BB AR It R sednerat on
enfntjooﬁheedtl Mémoﬁcmmhorf at?i@:’ ig 1900&2@%{9{1 Il onte:qe’nnkmlm&nent the
e the conc ra 0 e e nol am
B ot LR e B RET A RuS B S e OB he
cohyeratation bithe etremsiangnd BCOOM. irsoddémbbditeniotie concentration of

oncent ion of the. H |s 5u

t%%@y%& fﬁ@%?'?‘ggff%md%ﬂégﬂt 'Pg&"‘. c?r'ink?ﬁd p , the congentratlon of the

H)dis Beigmili mashe dnsbckithén] thertontenteribn of uniermtydrobbmsﬁmusa
105;, 1M HDM nedi a, which conpri ses

In one embodiment, the media is IM-HDM media, which comprises
DMEM (high glucose), 500ug/ml BSA, 7.6uEg/L free fatty acids (FFA), 5ug/ml
HDL, 5mM nicotinamide, 1 x trace elements [1 x 10”"M copper, 5 x 10""M zinc,
3x107"°M selenium], 100ng/ml EGF, 10 ng/ml insulin, 5ug/m! transferrin, 10°M
hydrocortisone, 2ug/ml! glucagon, 20ug/mi liver growth factor, 10° M ethanolamine,
10°M thyrotropin releasing factor]. In one embodiment, the 7.6uEq/L of total FFAs
comprises a mixture 2.36uM palmitic acid(16:0), 0.21uM palmitoleic acid(cis-16:1 n-7),
0.88 pM steric acid(18:0), 1.02uM oleic acid(cis-18:1 n-9), 2.71 yM linoleic
acid(cis-18:2 n-6), and 0.43uM linolenic acid(cis 18:3 n-3). The media can also

comprise antibiotics to deter bacterial growth, for example, 1 x penicillin/streptomycin.

In another embodiment, the media comprises serum free media
comprising, bovine serum albumin (BSA), nicotinamide, epidermal growth factor

(EGF), insulin, transferrin, and hydrocortisone.
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25DMVEM (hi gh gl ucose), 50Qug/ nmlBSA, 7.6uEq/L free
fatty acids (FFA), 5ug/nml HDL, 5nM nicotinamde, 1 x
trace elenments [1 x 10] 7M copper, 5 x 1011M zi nc,
3x10] 10M sel eniun], 100ng/RLEG-, 10 ng/m insulin,
S5ug/mtransferrin, 10-6M hydrocorti sone, 2ug/nﬂ

I , [l | wt h fact
0t oo nri e belimctiiss ofhe Somop SRRt B intnten oo b plated
Q)B%lé%@i@%@lbéiﬁ%@co%ﬂ%@ WirtPSEEC MRS hRtR! %fﬁa%%@m&ﬁm

a mxture 2.36pMpalntic acid(16:0), O.
pagirik ponaepnerdis:mtwssbm@relnqt lipyitedgo 8811@g¢1ns suphias, for example,

Sk, SuBRBY SIS kSRSt Sl hamis,
% MHtERS (IBNBiBcinicdB ErdIE ditR ARz, Sheh @MpIdye8, can befsed

anti bi otl cs to deter bacterial growth, for exarrpl e
)@193?@rﬂféll remhinstioe pithrigwinn ogEbiengeisy, Rein eandynatinanyith

OVI g@%aﬁls QR t% %gﬁ%ﬁ’s %Eg% eﬁr?c%eg%g LB %ﬂlflrar ﬁlaggf matFnals

Serum ni coti nam

gt hflacharixeEédn) alsd Bspilovitied biyans feedér dﬂ:lls déﬁdnbe above. Such
hydr ocortisone. 23 The cell mxtures of th

SEHHEEMEFBHS 2Bt cxiacellnley BRI brPTERRABRIS SARDE aseghin HCV assay
E&é}ﬁ& sCacéle% ttﬁi§1 e with extracel lular matrix.
t

es 0] race ular matrix conponent s i ncl ude,

2 4 S o 1

col | agen Type agen

previdingdn vitrdaudnesd that c&lﬁd:ehﬂm:ﬂ&d RyitlBC Waidrthegrefor proMide useful
Bi ochem_cal s | nc. 2 . .The col |l agen, ,when enpl oyed, can
B ViEQeIBIre fstass for thegdpntinalion agd tap1d saEPeing ofcompounds that

fh B ODE&kl For Qbatin g tp%ﬁ@liﬁb ngﬁérg{gl b lH(E’V%ﬁ)%Q F&qe&ﬁmh Qblating to

W t'h tissue extra enr i n extrace ar matrix
M ¥rinfecson. Ekhusaoepriefdread emdtodimess, dhncal sonmsitions vf thesd

the feeder cell above. h cel l ul.ar
PR RS e caieed s YA o P Cy B it et 8
useA o8 hﬁN@@ﬁgﬁyn&Qﬂﬁhﬁ@@ﬁvﬁ&ﬁﬁEQhﬁﬂﬁygn&ﬁhﬁhmﬂhmlRNA898
i nventi on. he cel | conpositions of the

phaidepapableadmrodieing gﬂeaﬂgetm ebent 5,400ropidsdgnegter aw abcrlxb 10,000

Spt 08 Bl Iy 0 OGRS o S YN W S oo Mol ater

lddﬁfabtlﬁg 8210°QB11a6fkhe @pInPoSiabREHEPG @b 0odiRg tm@ls Iﬁéﬂaids of this
may be useful for treati ngoﬁ‘gatl ents sufferl ng@fro

dngnsionfvgth seids BA\C Wirne | AEGOrGnE &0 amHawbedimert fsieellypigdnfected
(T RFABRE A6 IR BNrinis beaiSh biAHRARME bORSInRyions
|erqu/<alanoft& abauii 24athcains atdboRNFBEEresdC RNABSIBmierif @bdit OURml per
i v . is an other than R 98 t.hat
L!Za ‘{é’o g [ H(%/O@m@%& %"rthlﬁ ﬁ@f?ﬂ&%&ﬁe ge mcgdaf‘es@d with
FreetLE chifabd am% e&@a@&ﬁnﬁ%%ﬁﬁ & B BlbobiAcht 8PN

50, 000 copi es of NA at seventy-two hours after
mventlon the extracellular matnx is provided by feeder cells (e.g., STO-(Reid-99)

cells).

The amount of HCV produced from the cells in the compositions of
this invention can be determined by measuring, e.g., HCV protein or nucleic acid
production. For example, the number of copies of HCV RNA found associated with
the cells (i.e., in or attached thereto) and/or in the media in which the cells are
cultured can be quantified. There are techniques known in the art that can be used for

observing whether HCV protein or nucleic acid molecules have been produced. For
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20cont acting 4x104 cells of the conpositions prepared
according to the nethods of this invention with said
HCV virus. According to one enbodi nment, the cells are
i nfected by contacting the2¢onposition of this
invention with RNA898 or its infectious equivalent for

about. 24 hours, at _.about. 37 degr,ees C.in.a volu of.
BB e BloF o6 b ProAGES PTG W HIOB SN PR ICY
thbtsink BY BIOitE 0P gelk Broteg lidbldaahRit AdigE kB fkoWel a2 BIICY

are cultured with an extracellular matri x. In another

ewvppiieasiar yop HEVswicleicesrid saquendee Mxthodefirlewtrantinggrotein and
BRSO TR B o St PR RS BRgen o b art and

tsneh koo thisipaRsose fard dbnsmérdiegiytavanatian be det er mi ned
by nmeasuring, e.g., HCV protein or nucleic acid 30

product i on. p&0fuaSHAIRE Fith lRSHEURBEACPheGRRINS o Plopis\br HCV
RNA f ound asslgccizui ated w %.h the cell §C§(pi “e. , n or.
arartipdésauoduneadaticodrdingiibdhis iimvention medérse-imansehiptase polgmerase chain

et B PR RT RSP R gnelsbog it B Fiavention,the
GUBPCR MehWaet Reydifi€dsulh S ik QImbetOf @bsieP6f HCV RNA are

nmol ecul es have been produced. For 24 exanple, western
letrrmgred preconparsigits ylusHed sePend mileip aeit arolerileef kgwn

ﬁa@?ciuﬂ? fhatiSN, reﬁlt;? J[}féssrzugléleg lo?tégllso fce:l(iJ g&t?ﬁcgééééﬁ?oq rh g {o&%?ssayed

uclerc acids ecu that are conp ary to
raithbreintheafoireh s£4seennd virhkbdhwsieohd huelkicraaiit molgcyie oltés desirable

and nuclei¢c acid | ecules fr cells and cell culture
ntEj%ht ¢ SR TS KRy Wlit%toaﬁgva?fdhﬁt 8y 8370Rd pucleigpcid
LRO ISR RAS 61 Qe @ WVRICS RNA 12V ih AR 18 length, in nucleig acid

For quantifying with greater accuracy the nunber o
copipesitiof akidvh yaek ¢apkid strpetock) c dd one embadingnt, thet decend nucleic

BHERbRTs kTS AR RS, Mh RE Bt R e ond R
afibledliloRhe WNA Hdin BavERIVie DitARe T irRCRBEY (rod %.i S the BVDV

nmodi fied such that the nunber of copies of HCV are
ARG sEpim (R ECHDawsisard: YR-584)-val ue to a second

nucl ei ¢ acid nol ecul e of known anmount that is added to

t he sanpl esThd preedrics of thed decend viacst & rambilcoacidredieguleds be
assayed either in the formof a secopd virus.or a
UGB I ety Shat Bbtamaloniiel toe i appabcaip of fle firs
SRERIhcId inledue. CTIRIS ht¥rmh PR allGw Y 1B mbhAdridd¥d correction
second nucleic acid nolecule is closely related to HCV
rjmandomefluctypionsandiassqysmgebility.n nucl ei ¢ acid 15
conmposition and in viral capsid structure). In one

enbodi nment , Forhexaswie itk presant inveatomprovides theemethod nomaprising the
flavivirus capsid. In one enbodi nent, the second RNA
M5P&Cl e is the RNA from Bovine Viral Diarrhea Virus
("BVvDV'), e, g., the BVDV train (ATCC Deposit .No; .
VR-534) . Thb pr eSURREMS S} SYiha KPPRSnhoLpeyipe Viral
A5 Hh SOV RES (B VB V"), wherein said BVDYV contains a second nucleic acid

molecule with a composition of this invention;

2. extracting from the cells of the composition or the media in
which the cells are cultivated a first nucleic acid molecule derived from HCV and said
second nucleic acid molecule derived from BVDV to form a combined nucleic acid

extract;
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20 advantageous in that it serves as an interna
control for the quantification of the first nucleic
acid nmolecule. This internal control allows for the
noni toring and correction @8 random fl uctuati ons and
assay variability. For exanple, the present I nvention

rovides the neth conpr i Si .t e steps. o
I[2)51 conbi ni ﬁ g saf n%ll# IPE‘F'\EWH‘?I lrgltexéqactgo@lish@etectable
Virbd, wWikigh [shBaci¥c rfb'lssa(d @ép}ﬁl&l@lc%ﬁr ﬁid"h s%@brﬁ &Y&dVable probe,

contai ns a second nucleic acid nolecule wth a

& speoricdbr sdid sedondaneleisracid. ext racting fromthe
cells of the conpositicin or the nmedia in whi ch t he
cells are cdltivatptfignd saiétombirkénaclaii adid@itactbyePCR means;
derived from HCV and said 30 second nucleic acid

mol ecul e desi ved ﬁir@ﬂhﬁé’@h&dr@ds@&ﬂﬂe@d@@ﬁ@édﬂ&ﬁmﬁlﬂﬁ&aﬁoﬁ a
acid extract; |n to said

stastabdel Slﬁe%hreleésealcm@ep@;a@%ldtfr%rnﬁmdsftrsm@&bmrebe and said
rgregg;ﬁdéq@&g%\ B; opapeci fic for said first nucleic acid

and secon etecttabl e probe, which is speC|f|c for
sai d second nucl gj.c_a

251 conbi ngd nueH R heserpieef sy L Trih B amountof

Faidfusnhidlyic Agidaholéaiile bl Said VI and td diori bflsaid second mucleic
arrpl ification a detectable signal rel eased

HHB@#E%FWP;BYPXW%% d first detectable probe and
sald second det ect abl e probe;
extrapol at | ﬁg t hevarle@mgtthe mcusatce@f(sel)d qabutawd:amatre of baad first

BT PSS 5 051 LSS il bl o o

| saidBeEMnd ﬁfkdelc a01d in step (Dhwitle vail kabivhantodet il @edndihucleic
sai d calcul ated anbunt of said first nucleic acid

SIS Hdn §8Pdihi ned i n step (f) by conparing said
cal cul ated anount of said second nucleic acid in step
(f) wth sabdcadgrio anether empodimient, seecabode methodi conmprises the

Rk, SR ANl AR SR oY SRy SR R
adthdlin SinstdpAfrey 6 tﬂaloa&emeaﬂmeratb fsairdsialcmaffédearﬁount of
acid determ ned in step (f) afactor et er mi ned

SSiEF PR nacplg asid @@F@@t(wma&n@memoenge%Mecond r‘\{uclelc
%ﬁj@eg iAGH gr%ﬁ step (1) with said known ampunt of
C

sald second leic acid used in step (a).

According to another embodiment, the present invention provides a
method of determining the effect of a compound on the production of an HCV,
comprising the steps of adding a compound before or after administering the HCV to
the compositions of this invention and subsequently determining the presence of HCV
associated with the cells in the compositions and/or media in which the infected cells
are cultivated. Ifit is desired that the compound is administered after the HCV is
contacted with the composition, then it is preferable that the compound be
administered within 10 days after the HCV is contacted with the composition. The
compounds to be tested according to this invention can inhibit or activate the
production of HCV. Accordingly, a compound can inhibit any stage of the life cycle
of the HCV to achieve its effect. Examples of such compounds include, but are not
limited to, synthetic or purified chemical compounds, proteins and nucleic acid

molecules. The samples to which the compounds were added can be compared to
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20Accordi ng to anot her enbodi nent, the present

i nvention provides a nethod of determ ning the effect
of a conpound on the production of an HCV, conprising
the steps of adding a conpeend before or after

adm ni stering the HCV to the conpositions of this

PO I RS
ARHPRUndBLh B eibBebkSdiecll RS ah FTh& TR RRA |t1§at ?sflqﬁ)rvﬁl to have little or

cultivated. If it is desired that the conpound is
agraffecteeHEY ppduetiethe HCV is contacted with the
conposition, then it is preferable that the conmpound

be adm' ni stIE'rsa:anrmp‘lhhed it diasy sellgidpaiativhe oF¥BY prasent invention will

TRSPRO GO IT iy oo sh R R 1IBH: Bt R dteet BV nfection of
Elfii‘éir c‘!@lIstﬂlhﬁ REREEA. SfctOhefHods nAG e rp@ff@ﬂhé’d 1nainu1t1well (e g,
conmpound can inhibit any stage of "the [ife cycle 30
t¥ewelO\plates. AChe assays Wil mvplyetincubrtmptheselfpopuletions ofthe present

N et e ST N

aaitsblevbi@ainke STheldls 28d1ihet Sohiacieh nGth thb 8pHepRME MV as
wer e added can be conpared to 26 other sanples

tdisenesed aboirer Mherafecting of Grediells S shob himike ﬁtﬂselb?é@ﬁd absence
BRSSPSR, o YIS RTERR Gperyions o
d¢hd test camrpoldﬁlsl/ beingdestéd may bbtaddéd tbma)t-@ﬂmlrabﬁfbllbhatthd ﬂﬂesence

cell ons o] entlon W | |

aB;EF@g g E’Bﬂg‘a@@éﬁ.t @C%l $%6bs FxRRPE TP taa gﬁt gompound
ta'f'ﬁﬁ ahtR 5&@9&%@@% Q%IQBfﬂh'e‘(z%s Chbs &a\t\ﬂrﬁlé {agome
nonltored Such may be pertorned
(eorl@dlm@ﬁs Wby bp degizble fﬁfv@ntasts‘dlpylms phrtickesovittethe compound at

bat th th

AR G194 8 FirBar R i FER Simh BCaEbesape imaha e
a.flﬁlb lid aldle@). oA mph Briverdliitiia g e g‘f’éflaltaﬁt%l 18 a8 MM Pound REa later
cells are then contacted w't he appropri ate HCV as
Btregiin thesdral literoncde ((Pherfien ﬂmeﬂﬁ) havst chhmec@fepfsd mtht the virus.
'Tg\!%fgl, gg{segg B{)? ﬁq%?l‘fs el dellgl?f? o%ﬁaci 1|11‘1: gl Je compound prior to

cadﬂmontdfaltd WAR i0orddreo Hetsﬁnmem&m tliEﬂeﬂQ:thfohﬁai h#ggy
d tg co-culture of cells, in_the presence and
%@w tig eifepaepinstigfootigniydhesives. Pefermeinesthapgrtisalar stages of

TR M B PR i SCRPRR A Ko VAR $d it in
dghdati nents, it nay be desirable to contact the virus
particles with the conpound at the sane tinme as a

viral infecTHeomaryhgchecen@htions &f the giveat&dcdhpound ¢ selected

th ametlmethat the virus i,s added). Alternatively,

iYithRy 2eal qfragl %4135|sern@&oa%edltqaﬁenwr¥6es%ao iaxigeffeqt i observed

Sc\hégfso D 1dabt8w¥iok Fhore ﬁx&k SnfrhtiGhs at @Jhtl(.q{ af P(?c &Ee!clc & observed.
have becone 1 nfected t e virus. hi

divb examplag @sa}uﬂgsmkdlsomwpm‘eomﬁthe testjcompdundhﬁthlmﬁte range

co und prior t ddi ti on, of, the VI in order to
é@’gslﬁ“ﬁ’é’%@ttﬂ ﬁw?é) BLFOEBIp gb FRMARE Yauﬁsﬁﬁ P geaee these
ebhRClt RO Rssib Y &Cév'e QleQYabtl@fo ﬁﬁ'& ce 'h%rf'ﬁlle%la Q&a&g@t
partlcular st ages of e VI rus e are
Zoh¢emirgtionsrighey thare} O{hnilgsmmblar,lemoh/as tfor txteosde, cEfSOsmmolmolar

in.the ar var centratio of the

Qe s A G obiclt, SO SR Gk D Bisapmgiel 766 hicromolar,
800 |nhi6tdih§bl§09@) FROGRMArabl QRS afhniMM AL Jb%cérﬁfgu%n@f freet

is observed and also at | east two or nore higher

concentrations at which a toxic effect is observed.
For exanpl e, assaying several concentrations of the
test conmpound within the range fromO mcronolar to
about 300 m cronolar is commonly useful to achieve
these goals. It wll be possible or even desirable to
conduct certaln of these assays at 30 concentratlons

o NN o o o o o ~ N
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27 estimated therapeutically effective concentration
of a conpound provides initial guidance as to upper
ranges of concentrations to test. In an
exenpl ary set of assays, the test conpound
concentration range under which the assay IS conduct ed

sdosm sQl ut.i ons whj ch d final, test 5 ..
SR h S o e & PSSR R S desgnifial
'Eu?cfaﬁﬁ@és% up rQaﬁQeQ IG3Bh&niralest Witeformol ar, 10.0

m cronol ar, 20.0 m cronol ar, 500rnuomﬂm 100
m cr onol ar ;m,
assay medi um %s&g‘gaﬁ' %Jr% ggg é glflee {aelrglgcoege rerl g?%deﬁg%té%n range

amdei whicls theragsasi io oeddideat compyrisgs desing sslagions \iv]ncb gicldifinal test
[ concentratjons, no

| f diff
ﬁ@@%@%& HECEHHEEIE fozﬁtoéﬁn@mwgr - Toiereglasy 1 Qanicromolar,
{50 nfet8BIaL 104 mRrorfrolaf; 2(80 nﬁcro;ﬂblarl 50 O]xgmrdlﬁolall‘iOO 15

or nore concentrations of the compound being tested

Suictonear et 308X mmnwta] oy ﬂ@l qd);mpfomndax asspy eyedanme disamentioned,

:}rﬁncentratl n of cromalar, ,0.1 m.cronpl ar 8.5 .
EF SHorrErmPiaty EF“#F%?‘E’)‘?TEI ig pnvigjoped that Fhpsiyen a%%wm e run i at

MeAst Q0 UfHfererf cOnd¥hGAAR, lore Breferdb 5 tREBbRentrdiibrtosing will

m cronolar, 15.0 n1cronDIar 20.0 mcronolar, 25.0

(BOEIBIE® [foir cx a1 41§ .co-0hSh %10, 38, 12,18, M.dSmrshere cbm@noanons of

; C |
T ) SO T 8 <3 s
rdofcatatbrast 0. Gﬁnﬂcrﬁhﬁﬂﬁ[rmlamcrc&ﬁolar Q. Stfrﬁcffehﬁlar, 85 mfcromolar,

mcronmolar, 90.0 mcromolar, 95.0 m cronol ar,
- & Pesremalar. 310 Brigromdary | mRicromeler, 3 m?rsweiaaflo %@cremolar

Miscd 1915@+1ﬁ51ar 5AQ RicR LRI 26 mlélrggio@arn?:@ b %9#0%01&111 8908

m Cr ono 70.0 m cronolar O mcrono
2Bicrinoeland0.8 micad]Qr, 45 & mivpdraoplar, 2000 Microsiotarpd 20 micromolar,

0 l.ar, . 230. ] I 0.m ,
200 Biieo g A hicsegobrm &) geReters o0 eer Shor
2813 ndThiC B9 0RhiBFomoA D) 9. 0k HIBIaRI95. ARACr3RBIA] LI0Rk&@holar,
in the test conposition. The conpounds to be tested

el 0 misramielar, d 2gfericsorplapdBPd) wicrgolar, 140.0 mlcromolar 150.0

nat ur al.l ur.rin nds_ or der| v
TRt L0 B o T A R BholfE 4 s RSt 166
derk@hiols¢ n@me mittomo3ai) 20P.0Sedrdidihr, QQU]@Qﬂi&@tﬁnmp hat ed
from nat ural sources, such as ani nal s, bact

fyisgrmola, 240 s eromedar, 2a6.Ouricranelak 268. Oaa@r%wﬁr, 2308
ch&ﬁol&ag@ § lc’hl%}ﬁOQﬁ 358 ﬁﬁgfcﬁﬁ%l&a QHH %9{) ﬁﬁcfzoﬁ{ol:irqﬁ the test

presence otentla arnace

COmYosihds.. Alternatlvely, pharnaceutlcal conpounds to
be 30 screened for toxicity could also be synthesized
(i e nman- neEge coppFpauasit)be teft8d diayligtlu@e fragments or parts of

ant i hypertensive conpounds, antiarrythm a drugs,

m@chggm Ggognpounds or may be derived from previously known compounds
through a rational drug design scheme. It is proposed that compounds isolated from
natural sources, such as animals, bacteria, fungi, plant sources, including leaves and
bark, and marine samples may be assayed as candidates for the presence of potentially
useful pharmaceuticai compounds. Alternatively, pharmaceutical compounds to be

screened for toxicity could also be synthesized (i.e., man-made compounds).

The types of compounds being monitored may be antiviral compounds,

antibiotics, anti-inflammatory compounds, antidepressants, analgesics, antihistamines,
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conmpounds for the treatnent of cancer, antim crobi al
conpounds, anong ot hers. Regar dl ess of the
source or type of the conmpound to be tested for
cytotoxicity, it may be neegssary to nonitor the

bi ol ogi cal activity of the conpounds 5 to provide an

i ndi cati of the therapeutic. efficacy of a particular
BRI P geBtEe GPmRS. eI S chestieheraBe e
WohdpolBRERE tHRNrdafReafichdd antihSloBRE Bohb okl £AbAOothers.
bei ng tested. Exenplary indications include HCV or

ot her viralgpl [

enbodi ment sl,{éééﬁg&gsog g?/%sog Cet %rety%? %1;@% Itg 51?1%\8/{(‘131%?{'30%3 tﬁséye/d for
heytaisadityst pay be néceaasaly tgmdnganthe bjolpgiograativityof the compounds
i denti, a putative therapeutic.conpaund 10 with

iR Gruddt ’é‘ﬁ’ﬁﬁ%‘&‘c Chgahrae ?ﬁiﬁﬁ@@? PoATticplay gompound or group
dreeRpBaNdsD R dafirs fdhlRgnyk $RNUehdadd @B gglfticﬁlarr s afic
candi date substances that "show prom se in a target o]
tihdicatpo hding tasted. Exemplasynpldigagioaninoblide g8 or ather viral infection.
exenplary core or tenplate structure such as VX-950

may be usednfpoefefred amdodimemtsy evedsopreifthepressnt inveflidiemay be
structures l.i kewi se provide useful, particularly

s‘tSP{ﬂ B3 RAreef 33@%‘8&%?68"%’ PAMEPT AR A9 5 R istigeutic compound
Ik Roftaslf dficAlsSolihst OSLinRSioh €M 2B chbvers %EQ‘(E §6th the

addi tional chenistry and structure activity anal yses
ddentidisafion ofirange pficansisdate substapotsghatyshowv prhmisednpdangeted

This process . yields the |ead c ounds., A screen usi.n

R RIRGEES o FrEPIeh, Enbr OBl B PR o8 S Reibtae ructure
pHuole eS¥XNB0 Mgy Pehéar foe tuthie dt@dbaBomhéiitGaoYts d @lider @tuctures

t hese potential |ead conmpounds. The top | ead conpounds

dPey Wleqvaee mrgvids uesfiubpagi@darhhitegturondestanedios peisH (R agents
!tﬂﬁ)‘ﬁ%ﬂ Q%R)Bhﬂﬂug tiesli gﬁ Phee tte ’gia?eclis's ct'gg,t %f’ont%ﬂgﬂéfnistry and
in the discovery process shou greatly reduce the

rstrubtre adftivitg apaysed siré patforiraidlto dhoréasg thdpaendtsf thé &glpound.

The in vitrQ_screenjing usin he cel |, popul ati ons _of | .
tﬂas W@%Séﬁ@e?ﬁlﬁq@s ﬁqqd&ﬁ%wmég éﬁﬁqesp seing themgthedsglthe gnvention
Che . . :

LRSS 5 AEONECK, HAPBE MY DY et B b ke
ipotetinhlebd noropwmids.e The tamiesd chmpoaldg sirsseheatad temter ipeeclinical

chem sts. wth the appropriate informtion to . .
RETHTRG Fratsbanl Brereaey el R Raegs Catpinbe discovery
Yab&rds SRS oRBlPRASce HRGBRbE ¥enp NBIGRRISHIAIC during this late
conmpounds can be ranked or prioritized based on their
r44g&t i ve bi nding efficacies and conpared to known

drugs in the same therapeutic and chem cal class. 30

For exanpl elhetihgitiXs@5thiogusidg He ariigipaktians ef the present

SRURREN %Jy e err]r?pvflofencf ajtt_alr_ll}g\s/ta%g i %hsé'drug? giscovery program but may prove

especially valuable early in the discovery process. The information obtained from
such analysis provides the chemists with the appropriate information to maximizing
potency and efficacy in the new templates. Using these methods, the putative
therapeutic compounds can be ranked or prioritized based on their relative binding
efficacies and compared to known drugs in the same therapeutic and chemical class.
For example, the VX-950 could be used as a reference compound for new anti-HCV

agents.
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Structure of VX-950 High throughput assays for
screeni ng nunmerous conpounds for 5efficacy using the
cell popul ations of the present invention are
specifically contenplated. 2¢n certain enbodi nents, the
hi gh t hroughput screens may be automated. In high

t hr oughput screeni ng assays, groups of conpounds are
exposed to cell cultures conprised of the cells of the
present invention that have been _infected with HCV and
simlar cultures that REREtwsof eXP58xposed to HOV.
These groups of 10 conpounds nmay be assenbled from

col | ections of conpoundsjpreviously dwdividually
)

pr ed and since stoke a conpound]bank, the
agSenb belng ranfom or§gui de y se of
' whi ch sim Dar"'structures are

fo . been a
rapi®d gro h intthe d¥fii berfite pre

libraries land/ oE arrays of l¢conpound E | Nﬁ;?<;7
contai ns 15 e nunber Of conpo H

screened agai bi ol ogi cal targeﬁ)suc as an®nzyne
or a receptor ) a biological hit isf found, the
conmpound responsible for the hit is idgntified. Such a
conpound, or |ead, generally exhibits relatively weak
activity i

conduct of TERTrETBERtHb oM REaEE alfRichs sPhpp{tes for

RG] iking tl&ntbﬂmulaﬁbmsvdﬂtue préBént inbérion&se sppvifitally
prgéared using 20 the rapidly devel opi ng technlques of

mpdatert | Iy coppa pbodimenis, Hig haghdhrogghaiy sereers way be
Rt iy B oS0 el M RE R cposca o

Rall icaltets edmpridid od tig dvBeloThe prd&ht 1nv8nt&817th96havb%81) infected

ORI, antf e shute? B0 ese s ech etommst it O Lhyes groups of
SohipehtdsEnSH6daR8mBled frond L1 MIGI00F Sfpdnhsé ﬁre%fbusly individually

descri bed dbove. Such techniques are descri
eprepared D AFHIcE Btogad (rlcma)zrqioontébaﬂd, thmammbbebetmgrmmpm) or guided

5/30 di.h droben yr.a

$5 B2 bert Sty R ﬁ%@& ol S%wétur%fy?e@% |
have a nu e f fu |tes hree
each of whi &Hn erF ﬁ%‘l‘ e%a 531%‘? g‘ﬁ?“ﬁﬁ Brate
Vﬁréﬂhﬁloﬁ%ﬂg %Ee of titsthdids @k afr@fsg&@&&n $lds] BRh A&y contains a
five, to introduce 5 x 5 x 5 dlfferent conbi nati ons of
durigs mumbmfs:ongxoundsgvlac}h aﬂgrsalreynccb ngfanstlaﬂgolbgﬁal target such as an
conpanents. The Wi. | | 5 contai.n a
SRS A FeermPr, Wbt Eoudbg a5 Fhind, e A g Ponsivle for
SHOBL id idenified. I 4 @NYoahe dﬂ’éacb ederally asigBits FRaBleRf Weak
for instance incorporating a known phar macophor e such

A§HwtHEThe ssrasndiit dermsithybasis fanthe perdusief 2 mergiraditonal

t [ [ r .
ﬁﬁlﬁﬂﬁ c‘lﬁgrn%fct: g}ﬂ% %‘%élltg gﬁﬂ%{rﬁk%%&; 'ﬁle %tb?éheg 21?49 ﬁe%repared using
pbgrapatly demal@mg tebleniqoeds Imﬁdsmbi&laltml mhﬁﬁﬁtﬁy or Bygatdlehsynthesis
(DeWitt et al, Proc Natl Acad Sci, 90, 6909, 1993; Jung et al, Angew Chem Int Ed

Engl, 31:367-83, 1992; Pavia et al., Bioorg Med Chem Lett, 3:387-96, 1993).

Alternatively, the compounds to be screened may be from a library
based upon a common template or core structure such as e.g., the VX-950 structure
described above. Such techniques are described in e.g., WO 95/32184 (oxazolone and
aminidine template), WO 95/30642 (dihydrobenzopyran template) and WO 95/35278
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10 may be used to identify | ead conpounds for drug

di scovery. In addition to the library screening

di scussed above, such | ead conpounds may be generated
by random cross screening @0 single synthetic
conpounds nmade individually in the | aboratory or by

i- bt ai,ned..f t | d .
J6rORInS s ElAd” Fie RauRr S Pree sefnfionh sirge br
andlaiteahres, -eadiPb Ny RIBR LREPe AdacRINAL d MEp-wiERSABRAMAIE number of

may be generated through rational drug design based on
tdiiderentigagenise fos instans otV tol ingpduse| Syx At s didfersphpomhistions of

ST e B B AR il Rty

wonmitt £t oesbitsitRdlydlydsdbis mubhiiongofihe @fibdtRidrd athe template
drug degign is to produce structural anal ogs of

BRI Ryt Lidsed tamplates forgnEengedscporating adaownahagpagephore such
t Py ot o . e
S0 BT o b AR OBUIROIA Ry s ot

suore dyetiehonl thad biol@cah considdrytiotsi Nng t he present

i nventi on. Accordi ng to one enbodi nent, the

above met hathub,3hé!s&pdpulBionslaha REOMSIhYdS 6f B PrdsBet invention

affect of a plurality of caonpounds on HCV producti on.

ey RS feldertify Heagedamperngs G -dies fispresre défion to the library
f . :

SERLAID ] RO R 1BLRSAR] by st o

fsorethiep of singldispethetic ¢dnepomeiib adsle dfiditiduslly ivike laborateryeor by

used to identify c ounds that inhibit the production

SPIEERE el R b HPRIREITa] RETRF] HERes sl BrBKEtRled

iRethbtRiteR inRRAS sh gt Uil Jiaent i on are desi gned based

upon nosf conserved regi ons of HCV strains. The 30

probe can 3} §0.ds ag@ﬂga;&%{ hedo ?8&%5%%%«% g%e;a%d %%

addi tional criteri he nmelting te ure o
patodal dmg@Esignbded ohitigherudtivern fkhatvn diolbfiealpy aotize onippunds

no are present.af the 5 .end; c) there js not a
ép @f@ﬁlfoﬁftemolpﬁlgﬁ HUOR %él;siaﬁam?beal} cemplometed e
R0 PlechRiuBs b L&hPRkr- Sl & %%%eﬂgh.hﬂﬁ feieh] GFHﬁ;gﬂglndymg

tenperatures or forma duplex wth irtself"or wt
slesighés forprodacs struaturehanadogsoxfitmelngicalinectertiolectP&ROS interest.

r£aion s .about .1 ase [rs in |ength. ful .

ST e ot bt RGeS thisban gy ol oungs i B partioutr
deditaitadhd nRaaRGcRRnéNRr SATEHEVtacllit ﬁéih? FhePpreddht invention.
addition, care was taken to ensure that the prinmers or

probe of HQ\{chamnd @%@%ﬁﬁbdﬁﬁa&tp&m%om{hgegs f@gtthose

of BVDV. Priners and probes can be obtained from
sonwitanepudly ssoeendles afifés of 8 pirhktyi feompdupdsepalEV production. For

modi fi ed nucl.ei.c [ ecul.es (e.qg. ,.Qi and P
Aol SN B B i e R etediorna o be
istifeefdd @orafnglVPe @ethbs of this invention. In a further embodiment, the

methods of this invention are used to identify compounds that inhibit the production
of HCV.

In one embodiment, the primers and probe used in the methods of this
invention are designed based upon most conserved regions of HCV strains. The
probe can also be constructed based upon the following additional criteria: a) the
melting temperature of the probe is 8°C to 10°C higher than that of the primers; b) no

G's are present at the 5' end; c) there is not a stretch of more than 4 G's; and/or d) the
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10l n one enbodi nent of the invention, two different
dual | abel ed fluorogenic probes are used, each

speci fic for one but not the other of the HCV nucleic
acid nol ecul es and the secénd nucl ei c acid nol ecul es.
In a further enbodi nent, each fluorogeni c probe

B B BTSSR B SRR o o o
f dupQexogieNitel S QRBS iy oF tBEpELiERT 18 bEhertBb Bert NBY eMtiéPCR
di stinct fluorescence peaks that can be detected

Viicgian ifas gber d 50 haserfaits émbsagthet ween the two peaks. For
exanpl e, as discussed supra, the 5 end of the first
det ect abl e [netilerinsmns el prabe ferdhed' TR0 f B3dD Verandy elesigned

ch 6 boxy. f.| 6 FAM d the 5
ST R o525 80ttt B PR AT oy 6B R e Rt s
B9 bt ?beMﬁHWﬁ‘as&ﬁe &G ambat &‘ho%io gg 1o BlRe of BVDY.

etectab robes can be | abeled with guencher
Rrémers end ar@ & m@mb;mmd@mrchmmml@om@esﬁm seathesize and

he fifs
S0 M MO fid oSl Bl fatia Aeise Elvaipws
aBVDVecad be @iintaihetl B isfeeiineMDBX &diist he 3' end of the
probe results in a suppression of the fluorescence.

Duri ng anplthbhe 8fbedimePitht e ehtith, BRb Mﬁfeﬁ:‘ﬁ? AR Sled
al ong the nucleic acid sequence, t he quencher is
ridpsogeaicnrebastaneusdopash bpeqlﬁ(efcac’nﬁ bt ot theettsr ofBR HCV

%%1 (‘% 054 %%Yecﬁﬁg LAPIAGL0G L egc Q9EN! ecgl?1 ?Il @éﬂ%ﬁ%’ ed

resu uorescence ems

aanlmdimmt dadh ﬂﬁﬁrotgbﬁc pgYel thpicatly s a&b’;ﬁdr@er c?buﬁ the 5' end and a
nonitoring the fluyorescence em ssion provides a basis

feencher dys atibe 3'ead. dhgdva diffarent cﬂal@m@ﬁmm Rrebescare selected such

s e

(1ht¢rfam1de ipstiveer the tSHEEKSD PNﬂeﬁ)m]ﬁe ASCECTESIGTPEOAASTER of the

MLV A NGO G

g(:'dli ?}%F‘@ ?e[ﬁ@i RS 9%%@@&\5%&&%&4@@&@ @ah BEWHetbd with a

TAEET AT OGNEANTCGTIEE! 8nd of tinth detventie ppobessran be$E@lddDvith a

riegeys o Samorrrrairdere T BN AlRs Yien bound

TehdHArsemidid @mﬁ’@ﬁl RSt drANficlAdlad)e tiAprd:@ahity D iiEreporter dye
same wells of a 96 5 wel | plate qgtlca tray wth caps

(3dtheap gnd ’é’th%%Wbﬁl‘e(H@ at thest' end of thy probs) resyls igrfesuppression of
f T-
DB 2R DUl DYROL BB L K Gt toms

amoleucf aoaﬁsaqnehd?fﬁmﬁ wjuerschiends renbyar festh tHdNArahieasi the action of the 5'
nultan %f %F HCV RNA and BVDV RNA, in the
gay eﬂ%@é‘ﬂfﬁﬂ |ﬂ&P@86PJéé’é?t?€o Adisiesulin in a dyensscsgee
of @4&@%&&1 khe al ey
nggaflve re§U tO%ggg%uéh%%sgjgﬁgng@?ﬂiEat(%%e cultlure
wasnitormi yhenBepatscercemmissioe ptosglenia basis fari tnaasmring rédiéime

amplification kinetics.

Examples of useful primers and probes for HCV genotype 1 are: (SEQ
ID NO:1) 5' CCATGAATCACTCCCCTGTG 3' (forward primer), (SEQ ID NO:2) 5'
CCGGTCGTCCTGGCAATTC 3' (reverse primer), and the HCV probe, (SEQ ID
NO:5) 5' 6 FAM-CCTGGAGGCTGCACGACACTCA-T.AMRA 3'. The primers and
probe for BVDV comprised the forward primer, (SEQ ID NO:3) 5'-
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extraction or RT-PCR steps. Ten or twenty ul of viral
R NA or RNA standard can be anplified in a 50 ul

RT- PCR reaction with 1XTagnan EZ buffer (PE Applied
Bi osystens), 3i nM manganes@2acetate, 300 mM each of
dATP, dCTP, dGIP, and dUTP, 5 units Tth pol ynerase

SR CBRAT o toA FEE3 e’ FRrrars prine FERaR ¥ Bk
BeeyTCAGARGEUT EETAPE-IM d Me (2866, GRVIC (BEW 1D KO: 39C,
and followed by 45 cycles of two-step PCR reaction

(GOCTEOL CCAR GTaRCABCTEGA-TAMRAB. For an assay with
HCV and anot her nucleic acid (the rmultiplex Tagman
assay), th&herRland tit PdR/eactitbnBYBYbpcarnieddn darsabe wells of a 96

Bt bIHE RRiir g gbine 668 Srphed BioRistans Aotm SipgA). Inone
ARk AR dF HiORvERE L d ef1RA6k RRER Bokhio E&é\éal(ﬁe?a?\@hPCR

HCV probe and VI C-1abel ed BVDV probe, 4001nM of bot
¢ tion ithek pmplifieslantbmedsurss tyo ti{feBYDRINDA ispeciss simultaneously, e.g.,

NS gha BYDYRETA i B Pl o sl Gedits hes e

"ddQ ARSI MUowin¥ the tp?&%titfi&_ﬁ& S 8 Q0hih @il DI W Rsative result was due
25i nclusion of a stated integer or group of integers

Bothefaet thadhesdiuge wes trely negyinetaspme tecdyeeal dailuge Buiheof

[ S [ tes. F Sl
SRR RI-BGR e 798 of ol BAHPALENBgp A ggnyrgcan be
Raipditied App 50 ahRITAPCRocac 60 20th4 XPbgnan EAabuifed @E Applied
recited herein are incorporated by reference. 30Wijle

Pipsiisas)cm¥ipganesiiseigic. 140 BM rrbafigh hale lhderl P, and
RIPHE BhRGs Thit ]abl?réﬁpa‘éégiﬁﬁl&en%ﬁgfd‘% %Ef‘g%xl%ﬁg g%gl?%ﬁ‘gstoh{%”

can be altere provide ot
uontdéntretiomef wrohprosidtiromes.afiek TraemmdRT-HCR ssy can be run for 25

T L TN I TIEC LR S
ST EOsSLE0LIS0] 5 AR APRCPR) s i

Geitetiad mokiphadiaghehaked),tthe dheurp b8 €10\ andBVIDV $rimers can be
invention may be found in WO 02/077206. Fqr %ener al .
APLREERS SHIE HBRRIFRIHEE LS BITIUS GANcERBaizon of both sets of primers.

%%%?5&59’ %Aiﬂ?bznolaig?deé\édd M oRbo B %anﬁielecﬁ'{CQ probe and

awan, Progress 1 n human pat ocyt'es:
i 6l§J-kbeled BV tpuotes, 0@ nyiogibeteldCat pronersCahd 48nM of both BVDV
Devel opnental Biology 13, 463-467. For a detailed
mBERSt for fetal hepatocyte isolation (fromrats),
see: Arahyetes, It M, Sierra, E ,_ Codesal, J,, .
Barrutia, MIreughgut thgspepifigation epghelagns, ﬁ? WeFd j'grrpgise,” or
2R NBBNABH 9 " BmpkROO ) éﬂ@é/ﬁ |2 1P8e BhddrBBod RERMIIG s
to iasol ate fet gfnp% hepa%oc tsesg,{ ang%assegsngnt 131?59
tihelusion ofiz stated ahtegsr doyeraupad sgbgans butinon the exfdusByi efmywother

68, 763-772. ..
mteger or group of integers.

United States provisional application 60/279,174, filed March 27,
2001, and U.S. Patent Application No. 20020142449 and articles recited herein are

incorporated by reference.

While a number of embodiments of this invention have been presented,
it is apparent that the basic construction can be altered to provide other embodiments

which utilize the compositions and methods of this invention. Therefore, it will be
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Once the screening assays identify an appropriate
anti-HCV agent the agent nmay be fornulated as a

phar maceuti cal conposition and may further be tested
inin vivo nodels for HCV Bafection. 15l n certain
aspects of the present invention, all the necessary

conponents for conducti.ng the sel ectj nd screenin
CRRSARN BB so0r B RS ek L IR e LR ot
RbE&SEEH oh BB thANHRIPN B SmBodihdenfsQFhibR Grd dkefhlilfic@Rere.
assay conprising a packaged set of reagents for

conducti ng : : ;

conpounds. G AErS DRSS bo 8 phiehl, BF HiE e may o found
pe W Q102107 206 eFarrgeA€rahmethodsfor Atpanytoisoldtienasday of

SRRy MR, HGOr Dudhd daphint 002 Plogress

RABSMman AEpRoGRIPHb Blioh, RAHARI £ cf%gfb%éﬂvaﬁeﬁ. @At k98Lvelopmental
medi um or 1t nstructions to reférence a renote conput er

Biolegy dar468-40ic Faas datared hgthoidder fatdd hepatecyte dedaidnl (from rats),

via the int t . Al _of, t.he docunents. cit ereLn

S8 A Bor o uSiiePn Goy Pl dor ol Y5 SeGbfiact- Cubero, 1,
heizf A, kedVignexte, I |(26019r Gptihizht6lesk the +sEaRAIStS fotte fetal
preferred enbodi nents of the invention. It should be.
disprteeyvtes aad pypessmsseofgheis knctionality i transplenfation. Rafe Sciences

t | gees disclosed in the exanpl es which foll ow
régica?éegszz? techni ques 30 di scovered by the inventor to

function | in the practice,of..the invention,.

thus can bassis seraeitSTalint FEanpipti du Rl asen the
fagentithdy Y RehuRed o \Whieiaceltitds Codpositibh hnd Mal H@tiad be tested
should, in light of the present disclosure, appreciate

tih &t vivg myodelsdRGES V mfecligh be made in the specific

enbodi nents which are di sclosed and still obtain a

| i ke or sirilcertain espects ofithepretentimyantiomgllifthonedebsary

spirit and scope.of ,the, inventi on. EXAN PLE 1 )
ZPlipsberR 35 R8R a8k ierR PRSI RPisp e afybe packaged into a
115101 Sple€idhi chlyy, ¢ praganasentiingesvideda kit ifbt wistih @iicH & Qugh

a 70 umfilter and three | ow speed centrifugations.
TReweismE s prekaged sefd repsgnts dorsenderting tha aswEwrs well as test or

.0 % F % ; f -
SRR RO S e R e AT B proforpige one or
hyore varsatiine f the @say O theaineehhhsingube eaienns. Mhe BMaMctions may
or}I aining 10% {:CS .pel l eted hy | ow speed
e fixed in anly tangible medium, such as printed paper, or a computer-readable
magnetic or optical medium, or instructions to reference a remote computer data

source such as a world wide web page accessible via the internet.

All of the documents cited herein are incorporated herein by reference.

Examples

The following examples are included to demonstrate preferred
embodiments of the invention. It should be appreciated by those of skill in the art that
the techniques disclosed in the examples which follow represent techniques
discovered by the inventor to function well in the practice of the invention, and thus
can be considered to constitute preferred modes for its practice. However, those of

skill in the art should, in light of the present disclosure, appreciate that many changes
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10 centrifugation, resuspended in 10m of DMEM 10% FCS
and allowed to attach overnight to coll agen coated
pl astic. Non-adherent cells were renoved by gentle
rinsing of the nonol ayer thén the nedi umwas repl aced
by hornonal |y defined medi um The m crograph was taken

| j ect.l.ve and Hof f ran. Modul ati on r.ast .
ot Tk O BEL Y S BB BB PGB dandill g3ietn otk or
Gimilpr eser witbod @patihe o the ¥girit 664 op¥ef Be RNgsHand
al l owed to adhere overnight to wells of a collagen
coated 96-wel| plate. Nonggdhgpggpty cells were renoved
and medi um replaced with hornonal ly defined nmedi um
cont ai ning DVEM 20 BSA ' j ide, EGF, insulin,
transferring, and hydr oggy?@%%@aﬁbﬂlwz). The wel s
wer e i nocul Lth HCV,.virus. a i.ncuhated far 8.
hours at 3;% %h}é&ar%cl)lr‘{far %le(l]lgc\;vregeego ?elleé' §gqn€%$§?fthqae
clilbrtisrethrovged erd) dnmficter mdt thrdBR spédieRnirirgsdtiolPVEh &R Sl1s were
added.. After incubation for the 1ndicated (fromstart

JPhended o 84ml i BRI capleining KRGS dndel 0% DRS@She frozen by

t : - W ' buf . d 25
| Ofo O raltecting) S bt i WA ARl SliafBth 2%
H@yirhzm, mgpfrﬁsi,cmwihiDMEB/ﬁcmxtsainiglgtllge{amS,t}ite_mle&& b?'[?xﬁ@ﬁeed

t n e mean.a eviration o e
g Lie e end ot devialon ol The” S
RIvesestt @sleolM3ah ¥Sdt&d ShstichaNdrRadtetchit WhitshRydY f@?ﬁ'{#\{ecel?}; g&fﬂe

i ndi cat ed sanpl es harvested 46 and 56 hours a
iTHsEgl A thonordayaitiradhe mgdivin wantdplacedbehoiGionaNAd eliand

ESEBRE Y B S heth NS 58 Hoffmi ModBtaton

Qompstepand. eskelI@an. fetal |iver cells were thawed and
all owed to adhere to wells of a collagen coated
96-wel | plate for 6 hourg oNon-adherent 5 cells
were renoved and nedi umreplaced with hornonal |y

defi ned nedi um cont ai @i%&ﬁg@ %g.ﬁ’s ni coti nam de,
an ﬁy o]

EGF, insulin, transferrin, Corti sone ( HD\WR) .

The wells i l,at ed HCV,,in t resence of
G ttorent SouanRIREs ol iy Reto bR prea to
Bfhdre uvanipht ®ACellsTdfe ddlilgadsaiddSb- Wil plateVaor RIBMEH cells were

t he ClEIi| tuyres. washed twice with DVE then fresh HDW
removed and medium replaced with hormonally defined medium containing DMEM,

BSA, nicotinamide, EGF, insulin, transferring, and hydrocortisone (HDM2). The
wells were inoculated with HCV virus and incubated for 8 hours at 37°C. The non-
adsorbed virus was removed, the cultures washed twice with HDM2, then. fresh
HDM?2 was added. After incubation for the indicated (from start of inoculation) 4
wells were rinsed twice with PBS then the cells lysed with chaotropic buffer and RNA
isolated using the Qiagen 96-well RNeasy procedure. HCV RNA was quantitated
using the multiplex RT-PCR method and the mean and standard deviation: of the
quadruplicate samples (HCV copy number per well) are presented. Analysis of the
results with Dunnett’s test indicated samples harvested 46 and 56 hours after

inoculation contained significantly more HCV RNA than the earlier time point at 22
hours. See FIG. 2.
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10 contai ning the same concentration of VX-950 was

added. After incubation for an additional 47 hours,
the wells were rinsed twice with PBS then the cells
|l ysed with chaotropic buff@ and RNA isol ated usi ng
the Q agen 96-wel|l RNeasy procedure. HCV RNA was

guantitated using the nulti - PCR net hod and the

nmean and standard devi at |Wﬁ§ triplicate sarrpljes

at each concentrati |nh' i are 15 presente

(}{CV copy nunber g‘?“‘\%@?‘?‘}" %?é‘%ﬁe?fé‘{q ons of VX-950

of 0.2uM or_greater showed nearly conplete inhibition

of HCV repl ¢¥apiessivedsapnanets] liver osilp wste thawed and allowed to

%ﬂp&% (e@8 §f 996’14 gEn ggdﬁtglpgé Vgilzaﬂtg ?cﬁ }fb%gs %t )oY on-adherent
an

herei n can execute
exjle werﬁemmvecb md medinghteplated with hoesaently desatdFedRm

Haplybe DR BYA o8 e dR TorLy srestry, and hydtocortisone
DTeteSwelldwiie hﬁoc*ﬁﬁt’te@%@{ ﬁ@V fnloth{e E%&&fof%ﬂfyenf n

the art that variations may
conpodiatipenst AR50 andendubatsd ﬁnd 5|hmursmt 3§P€pThemonsadbdréed

uence of f the thod des d her ei
NS FerBuelh G o Rhsi e oo DY fhefepss L2
Q‘fontahﬁng hés ik @BnclvithforSPREX J50ak ds\added. MRk} inR8bation for an
parent that certain agents which are both chemcally

ai‘ﬁéltl[ﬁ’ﬁ§1/1547dl%‘@$ éhe W‘;llSr\é@ramaedmceb‘@lﬂz BBSuben theteslls fysed with
|
B NSO O D P20

HOY RN Atves qaﬁnmtmed nfing &id MOSipRAET-POR hethHoddsa the mean and
ski |l dlnthe are deened to be within the spirit,

Skpdar arddeation o6 “aPh%aFFesar%r% PRfk cRECenirgtion @t H}Illblrﬁ@ are
ppRepdedrenal umber per well). Coné@?ﬁraﬁ?ﬁ & fe@f(%%ocdfg?ﬂm

herei n throughout, to the éxtent tha ey provi
M@rﬁbbm@'nwawdmlab imuibitoinef HI® mplicationp [Hee B, 3t vy
to those set forth herein, are all specifically

| ncor por at exll bethe |campys1ﬁ@fsamem encthod® dideRshibaihalairh&d herein

lbglren%d&la gnd executed without und}le e}epgn%lnepn(‘gastllotnl 1gq1 g%? gP trhle%rgsent
disclosure. While the compositions and methods of this invention have been described
in terms of preferred embodiments, it will be apparent to those of skill in the art that
variations may be applied to the compositions and/or methods and in the steps or in
the sequence of steps of the method described herein without departing from the
concept, spirit and scope of the invention. More specifically, it will be apparent that
certain agents which are both chemically and physiologically related may be
substituted for the agents described herein while the same or similar results would be
achieved. All such similar substitutes and modifications apparent to those skilled in
the art are deemed to be within the spirit, scope and concept of the invention as

defined by the appended claims.

The references cited herein throughout, to the extent that they provide
exemplary procedural or other details supplementary to those set forth herein, are all

specifically incorporated herein by reference.



liver cells and hematopoietic cells isolated fromthe
liver of a human aged three nonths or ol der after
conception, wherein the liver cells and henat opoietic
cells are cryopreserved and g@amed; and
a growth nediun1conprising bovi ne serum al bum n (BSA),
ni coti nam de, epi der nmal gg%ﬂm actor (EGF), insulin,
transferrin and hydrocorti wherein the
ition does not conprise a free fatty acid (FFA)
vaﬂﬁgdﬁ ?d;? conprise high density |ipoprotein (HDL);
wherein a preparation that conprises 4 x 104 thawed
celI's of sald cells in the growmh medium in the
presence lof fé%@%?p%ﬁﬁmém”ﬁ%awgces more than about

5000 copiiger @él[s%ﬂ&ieh{dt@pcﬁéti\élcéLI@sélH@d)froRh\ll‘hel met @fea human aged
medi um seventy hours after administrati

thrit;e[ermu@trp@\mgzé%ertaéteggqr@eﬁycgbg\pgfql%}pe iver cells and ematogmeflﬁé;ells are

cropRgRsidd £ tASWEd:3indg to claim 1, wherein the |iver

cells and hematopojetic cells are isolated fr the
[Tver of BOMMERCSEHCARPENT BTSSR aloumin G2, Bikotippmide

epidRr@Biegry R fagtbt @GFQI inklin, transferrin and hydro&ort@bl@e whereln the

conposi tion accor liv
CoOROR SonHEET GoTaP et reedat S EA) S6h Spgunehisrnise nigh
deRsifAmopatsiniaDee to six nmonths after conception.

4. The conposition accor%ﬁ&g to cl

|
Che CommQUrSBA BT EHALEL o e F10]0 SviEgieds Ohfeid cels i
thdr@\émlﬁmea@wem hetpresdhed los featibiedellad mddusésﬁ‘mb@hﬁihxlés&ﬁ 5000

ration_th ris X 104cell s
cos'es%ae@aﬁgg W'W?éﬁcé(&gi}\"df‘% g'&‘ﬂh?%”ti’ 9o h\%réraé‘ieﬁ
adiifisteAAA QS HO\VOWruR IFABEBS o BIcepre parati®, 000 copi es of

HCV RNA seventy two hours after adm nistering RNA898

to the preparation that conprises 4 x 104 cells.
6. The CQETDOSi'ItHledaerfosmbﬂiaﬁcbdkdeEl@inﬂ1t\hl%rélﬁﬁﬁl@rver cells and

cells are Reid 9
he&?ﬁ%‘%“é&eﬁ%%tisoﬁeg%G‘fﬁe “He'"tcﬁ 95 t%‘)‘?ﬁé“‘%fl}hst altes
coReddtiesupad ond 984t laftdnbiver si ty Boul evard, Manassas, VA

20110 2209; ATCC Deposit No: PTA-3236. 37 7TA

conposition conmprising a cell mxture prepared by the
fol | owi n@. st ephe dor)gBEiah @bmdiagw5|pm$i Witereh thé Wasr cells and

cellsfro a hu ed three non s O ol der  af

e TRIR I GRS Ao BlPA SPTLOST P PHED BRSOy PoBkE G conception
said liver cells with a protease, mhereln said
suspensi on of_ﬂlver cells has bezn trea

dt
obj ect s t4hat arhg cg@wpmskt’xpgﬁc%qrdlag Plé\msa g \gg§r8m tﬂgcomp05|t|on
pr&difpe Afr® thadf 10l 000edopls! If HOLORBI AR e 1@ Al @ hburs @ttebhdridtistering

l.S; esuspending the cells, of step (a) in a
R %ﬂgdﬁwté%z’h[ﬁf’?r %ﬁ@ﬂﬁ’éﬁgmﬂ”%ec?ﬁ ’ﬁéﬁ‘icﬁgs,' epi dermal growth
factor (EGF), insulin, transferrin and hydrocortisone
and optiqnal l of th redi e ts
fr om ¢ he 2ot oug NEGHETEETRG 6o gnacagams |t upegRais fomposiior
prédte moretHaartol GO0 dgicard HOWRNArseperty ted aass Ritef atrhialstering
ein the nediu 0es not conpfi e a free fatty acid
R#@&)toé?{?dpr&B@%agﬂ%magSWBP?%eé ‘fﬁ( gﬁ Whsity Iipoprotein
(HDL); and
6. The composition of claim 1, wherein the feeder cells are
STO(Reid 99) cells (“STO(Reid 99)"), deposited March 27, 2001, in the American Type
Culture Collection, 10801 University Boulevard, Manassas, VA 20110 2209; ATCC
Deposit No: PTA-3236.



(c)culturing the cells in the nediumof step (b).

8. The conposition of claim?7, wherein the cell m xture

is prepared by the follow ng further steps:

(d)cryopreserving the cells g% step (a) in a medium

conpri si ngl0% DMSO and 10% f calf serumprior to

step (b); and (e)thawi ng the corrposition of step (d)

prior to 7z he rresospadisincsonadrisBigencemixtue giepared by the following

conp05|t|on of claim7 or claim8, wherein the cel
St%Sxture is prepared by the fol lowing further step:

(f)prl or (tap stm:ﬁnb@a step@idng ligercll$ fro@puhdha®Bgéd GRee

ono e rein said cell
i S e Coutenitun 4 S bt Dot e F P LR 4Ry fad Bver ces
wn;axgﬂrbtd@@é,_ wmblrlgald?@lsbérasﬁdﬂ%f iREINEHS Hagbpdratreated to remove
etoprotel.n, albumn an rotein.
OBl R o B T TGS SR §f g ipes not contain
re€ IIPE ic8lks usi ng fluorescence activated scanning
(()Ir:AGS) épél n r§§‘~é$ﬁef“ilj‘9 M§ gggtea‘gg)ﬁllata rr?enduj)rrw c%lm%nsmg BSA,
nidogmr_?_ﬁfel @md@mgmtmfafctdmweepms@xm despiefesirpant Pﬁ\,@irocortlsone and
. e conp tion of an
ondiahy Ay ET St ereiets SHe O e SpUR apnsingi Sl agon, ver
grcthda(SGreéﬂ'\laﬁglaﬁtudd amrthgafotrapnh usreasiag fdtor 3Bhdrbinake MRAUAS does
nogémg)rlds%ra ree f%tty amlaCIgPL\ and dcl)eg n%t gorﬁwi)r?sre hlgﬁgér%ssltlyrlllgoprotein
(HDL); and

(c) culturing the cells in the medium of step (b).

8. The composition of claim 7, wherein the cell mixture is prepared by
the following further steps:

(d) cryopreserving the cells of step (a) in a medium comprising10%
DMSO and 10% fetal calf serum prior to step (b); and

(e) thawing the composition of step (d) prior to the resuspension of
step (b).

9. The composition of claim 7 or claim 8, wherein the cell mixture is
prepared by the following further step:

(f) prior to step (b), selecting a cell population from the suspension of
cells of step (a), wherein said cell population is selected to exclude cells that express

CD34+ but include cells that express alpha fetoprotein, albumin and glycoprotein.

10. The composition of claim 9, wherein step (f) comprises using

fluorescence activated scanning (FACS).

11. The composition of claim 7 or 8, wherein step (f) comprises using

immunofluorescence or immunoperoxidase staining.

12. The composition of any one of claims 7-11, wherein said

suspension of liver cells of step (a) is obtained by dissecting a liver of a human aged



13. The conposition according to claim7, wherein the

liver cells and henatopoietic cells are isolated from

the liver of a hunan aged three nonths after

conception up to one year aftgr birth.

14. The conposition according to claim7, wherein the

liver cells and henmatopoietic cells are isolated from
three morins egedertafieeeoriceptsiny imam bhtffes cafripesing &Edépt i on.

15. The conposition of claim12, wherein said buffer

conprising EGTA is supplenented or replaced with a

buf f er cadpri slinegompositibeaserdied éctieieh T nararéiheheghvaupells and

C%rg%lg)zettllcngllsogreclsoolateg?rnastgé e ga?g' Nmeliaged Hirse ?‘r@q%gwﬁer
coh@sptivheped bns géal ditef bieh. conpri sing EGTA is

suppl enmented or replaced wwth a buffer conprising a

cocktail of two or nore proteases selected fromthe

gr oup con®i.stiTmg d@fnp@@lltlbragecnm&Bg td ¢lyips?, n/vhqmémmtasWer aalts and

sition of m 12

BRSSPl rodsq g PP PUBRR PR REFeHePk PapTRaRE! ddnoepton.

conprises an enzynme to breakdown the carbohydrate

component of he tiss! er ej aid en i S -

sel bt ed r om P REGIBRE S SHERET |44 B ar YR Shrarising EGTA
is amblermhtdécam n'epmdad 8&h a buffer comprising a prbasA selenfgaSidn tha group

Sflnﬁja t m.xture regcz red by the follow ng

COE?E 01 €O enSE8. oy B rayass: ULEPPRY a 1iver of a

human aged three nonths or older after conception, in

buf f ' R
ncubat | iy 1 hel Th GREEUA Cf 9B 17 W lp palt HelRpevepTRye EOTA

i ncubatin
is sudplengEneds er ﬁeplase@Mtameﬁei tamprising 4 becktdiog two or more

Pr B R el e aroup Sbrdisto B ofiB8hate, bR relfraseoes
dipzekl s fromthe separ ated cel | s; (e)

resuspendi ng the cells of step (d) in a nedium
conprising BSA, nicotinam de, epidermal growth factor
(EGF), insuli ﬁ'hetdo&fp@élebm iohclammmyrd‘ra)wbefeirss(mrema‘fud comprising

ohe_o i ngr edi ent el ect ed
EGR ML isrunRat of Fhg e ook E T e g SR Bl of e
tlsﬁlehamMarmme eaning ygetdatapiom tied grasp ngndistiof @f hydereidase, and
N t he .ne l.um does not conprise a free fatty acid (FFA)
eg%n% ®hot conprise high density |lipoprotein 39
(HDL); and (f)culturing the cells in the medi um of

BB Y e
stdpgrt her steps between steps (d) and (e):

(a) dissecting a liver of a human aged three months or older after
conception, in a buffer comprising EGTA;

(b) incubating the dissected liver in a buffer comprising collagenase to
separate cells from the liver;

(c) remove objects 40 micron or greater from the separated cells;

(d) removing red blood cells from the separated cells;

(e) resuspending the cells of step (d) in @ medium comprising BSA,
nicotinamide, epidermal growth factor (EGF), insulin, transferrin and hydrocortisone and
optionally, any one of the ingredients selected from the group consisting of glucagon, liver
growth factor, ethanclamine and thyrotropin releasing factor wherein the medium does

not comprise a free fatty acid (FFA) and does not comprise high density lipoprotein



(g)resuspending the cells of step (d) in a nmedium

conprising 10% DVSO and 10% fetal calf serum

(h)cryopreserving the conposition of step (g); and

(i)thaw ng the conposition o$ step (h). 20.The

conposition of claim18 or cfaim 19, wherein the cel

m xture is prepared by the follow ng further step:
(HOL);phtior to step (e), selecting a cell population from

the cells_ of step. erein the cell ulation is
sel ected Po ef&ﬁﬁrﬂﬁ%ac\é@s 'f‘ﬁ%ﬁ m& B%@?t% + but
include cells that express al pha fetoprotein, albumn

accord) ng® o & GiwReBoBAce g e Sam A wie T prOBpure s

accordin o]
pr&@drédhbping fhimmigahet stepLigdtiveermsteps &laatige): from t he

liver of hunman aged three nponths after concepti on u
to one yé@r afr?%%spgri‘(ﬁ?#ﬂ‘e cells o step (d) in a meditpy Lomprising fo
DMSOR0si10MofRtACs0Esiumg t o claim 18 or claim19, wherein

N X e T

T
concepti @f.  thawing the compodiion bhetep@mposi tion of claim

20, wherein step (j) conprises using fluorescence

activated scanni ng ( FAGS). 24. The

conposi ti20n ofThelcampodiBowbf AQm vher &aim £t epeldin the cell mixture is

préqc:)ag%)({]e)ﬁg‘se f(l),ln':‘:olwri]rgg ]quth'HléJrnS(%f| uorescence or |1 nmunoper oxi dase

®P-25. The conposition according
to any onp of pribajorgeple?dbelatfiag aicall bogulawmiash tHeodklls of step

further conprises. ST ei d 99 ells.
(@B RLE GHD BLP RIS (S SRBF R 1 FXE a5 et GYPTEps R4 but
includ@Scelisvrer expreih@ipeidiSoroteir, BBuae bndiglxtapretetan pass
through a 40 mcron filter, 40 27.The conposition
according to any one of clains 1-26, wherein the
21. The composition according to claim 18 or claim 19, wherein the

liver cells and hematopoietic cells are isolated from the liver of a human aged three

months after conception up to one year after birth.

22, The composition according to claim 18 or claim 19, wherein the
liver cells and hematopoietic cells are isolated from a human aged three to six months

after conception.

23. The composition of claim 20, wherein step (j) comprises using

fluorescence activated scanning (FACS).

24. The composition of claim 18 or 19, wherein step (j) comprises using

immunofluorescence or immunoperoxidase staining.

25. The composition according to any one of claims 1-24, wherein the

composition further comprises STO(Reid 99) cells.

26. The composition according to any one of claims 1-25, wherein the

cells in the cell mixture can pass through a 40 micron filter.



cell mxture conprises cells that express al pha
fetoprotein, cells that express al bumn, and cells

t hat express glycophorin, but is substantially free of
cells that express CD34 protﬁgn 28. The conposition
according to any one of clai 1 - 27, wherein the

cul ture nedi um does not conprise Low Density

Li popr ot @7n ( Obe)ompositior avdoedieg to air’ry&)reldftclairﬁs medi, wherein the

not cant ai e uca
cef BBt Res e e Subhsm oA e o c)s Dot GRTaee aloumin.
ant ekambgptestgycopBdrl, aut ivlabartialineee uf tals ehamdpm ICD34
serum free. 29. The conposition according to any one of
PrfiBi mg 1-28, further conprising an extracel | ul ar
matri x. 30. The conposition according to any one of

| 1 9 furth
composi t Pin’ adBBieaRgSRoN et il abiatioa f1amie 1 ny: poerein the
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ol it SR DR TR G T SIeapits. 9veson: Wekan
gr@gﬁdadtdm’ smamaamh@ oF thototlepinaéleasing e Paridist Wherain the culture
buf f er con9r|5|ng EGTA by treating said liver cells
MERYTR S5 8E5se, wherein sai d suspension of |iver
cells has been treated to rempve objects that are 40

m cron or,.greater and said suspension of |jver Ils
does not 280nt & CIOB'@OBI?%Q)ECC@ ?F%p o any one of c*alms 19298 ku[gy]er
comqsﬁsm@eﬁ@m@cduhler ealrlxs of step (a) in a nmedium
conprising BSA, nicotinamde, EG- insulin,
transferrin, hydrocortisone wherein the medi um does
not conprRose ahkreepbsitibty aeirding IA)y @rcbfdias A9, further
ngrl se '_P:}\gh density |ipoprotein (HDL); and
CO'(”85 29 BF g the cells in the mediumof step (b).
33. The nethod according to claim 32, conprising the
further S3t1.eps ﬁ%tc\éﬁ'lepgsﬂmeggco?c}ingPodclgi% 30, wherein the HCV is

RNA898.

32. A method for isolating and culturing a cell mixture comprising the
steps of:

(a) obtaining a suspension of liver cells from a human aged three
months or older after conception in a buffer comprising EGTA by treating said liver
cells with a protease, wherein said suspension of liver cells has been treated to remove
objects that are 40 micron or greater and said suspension of liver cells does not contain
red blood cells;

(b) resuspending the cells of step (a) in a medium comprising BSA,
nicotinamide, EGF, insulin, transferrin, hydrocortisone wherein the medium does not
comprise a free fatty acid (FFA) and does not comprise high density lipoprotein (HDL);
and

(c) cutturing the cells in the medium of step (b).

33. The method according to claim 32, comprising the further steps
between steps a) and b):

(d) cryopreserving the cells of the suspension of step (a) in a medium



(d)cryopreserving the cells of the suspension of step
(a) in a nmedium 41 conprising 10% DVSO and 10% feta
calf serumand (e)thawi ng the cryopreserved cells of
step (d) prior to step (b). 34. The

met hod of claim 32, wherein ¢hi g suspensi on of |iver
cells of step (a) is obtained by dissecting a |iver of

co@ph@in%novog@rdsbfur@a awrgtéls:amse@ﬂndehdaf ter Concept i on
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year aft - bi r ﬁmethod of claim 32, whega@’]s SUSRED '88 of iver cells of

step(@ P Hofind Lo CdigddBing a livdrasf @i Hurdheaded ieee Gritiss @lder after

hemat opoi etie cells are isolated froma hunman aged

CopeRPERN tip adulfeneriRisingE@f Aconcept i on.
37. The nmethod of claim 34, wherein said buffer

conpri sing EGTA is suppl enented or aced with a
pr ot ease gont Jhﬁifﬁ‘@h%ﬁg?c@fd'%&%?'ﬁ‘ %Qae‘/(ﬁ‘efﬁ"b{f@d%@r ¢&lls and

heﬁelt@@te%d chlisPaRetidifated ﬂum tRONdrof b Manh agel kidee Aasens after
psi n, gr onase, _and di pase. 38. The

Coﬂ?ﬁﬂ%@ueft RNy eAr gher %'th buf fer conprising EGTA is
suppl emented or replaced with a protease containing
buf fer wherein said buffer corrprlse a cocktail of two
or nore pPot eddENYUBPEREOHIRG HhRiRE 291”‘6‘8[?'%&}%1"& F4ilg and
heﬁi‘at(ﬁféiétlé%@ﬂﬁ&%|sd|z§t¥@$r'oﬁ\. a BliMBRSEed iRk @i Pasenths after conception.
39. The nethod of claim 32, wherein said buffer
conprising EGTA further conprises an enzyne to

br eakdovvmt he TR MRRRYE bed| SnCRATRMR RSN §a1@fbuifé'r€t:oﬁﬂ|:$§w@ EGTA is
wherein said enzyne is sel ect ed from

SURRIFEFRIEARY r%ﬁdaqu'wr%iam%e CoRiaakits ng&é{sga'd protease is

seléBted Fioen e ddﬂ@@p @mem%; agcd||@gm%ew§osm pEIndk8Eandtigébe .
wherein red blood cells are renoved by centrifuging

the suspended cells at | ow speed (50xg) to pellet the

| arger cealls foe R@RR6PSI dERESY sdidtffédr dBnwHse®, E@as ng
the cells that pellet and repeati ng [ i

sugﬂamﬁﬁtgﬁlolﬁée@chﬂémth a protease contalnmg4kiuﬁfeﬁ-w gp}ﬁé{ %E%L#ecjr

compaSss Bkt Yo BNMoRY préteaks® saldctdd fromhBE giduptddRsisting of
medi um of ste Eﬂgjbe does. not contain | ow density

COH'%@&BB%%N@PW( aRYFBPSEhe medi um of step (b) does

not contain calcium or trace elenents; and/or the
medi um of 42 s es. n contain cagon,
Cronh Tagtor Helnibe aiS e o v B pg S S s EC TA
furﬂ%@b@mpnﬁs@b{rﬂénz@/h@ tOBEH kAW t15d €PbdHIHrdts cmboﬁe&f’tslm the tissue,
free. 42. A ne for infectin

cells w.th HCV.
Wh@é‘%%‘b??'gueﬁéyrf‘%@ “é‘ﬁe%ffm%?ﬁ %’Hgﬁa“?‘ﬁ@gcoéﬁi%%ﬁ%d@ﬁe’o?”d
neafynigingsef clains 1-41 or the cell m xture prepared
according to any one of clainms 32-39 with the HCV
virus RNA898 or its infectious equival ent.
40. The method according to any one of claims 32-39, wherein red

blood cells are removed by centrifuging the suspended cells at fow speed (50xg) to pellet
the larger cells for approximately 3 to 4 minutes, washing the cells that pellet and

repeating the centrifuging and washing steps.

41. The method according to any one of claims 32-39, wherein the
medium of step (b) does not contain low density lipoprotein (LDL); and/or the medium of

step (b) does not contain calcium, or trace elements; and/or the medium of



43. The met hod according to claim42, wherein the HCV
virus is added to the conposition or cell m xture and
i ncubated for 24 hours at 37 Cin a volunme of 0.52ml
per cnRprior to washing thed&flls in the conposition
or cell mxture. 44. A nmetho or assayi ng HCV

i nfection conprising the steps of: (a)

stdpr(ﬁ}l@@ésl e cbMainGNRQsh tnv@ng RGEOmdion getﬂsemommn@ Bethgfotropin
claing 1-31 or a cel| xtur%paccor rTgﬂto any one of

relgRSGRCiSD. 2SO Rep BT SIGup) & not seru (b
contacting the cells in the conposition or cell

m xture with RNA898 or its infectio qui val en and
(¢) measdei ng ATENGE e ginsreeliey K VAeBR T e

cohtB@nr@ethé%o m};o&{'@] SUM WPk lof RN 1280k tH @@lumturd br%pared
medi um i n

ich the cells are culture[g gé%é) P
acetrling tQ AR PHROTRRIMS M- FEWHhES R Y ¥iUsRNOP Y Agts iBeeligtsm
eqaRalemrerein the feeder cells are STQ(Reid 99) cells.

46. The met hod according to claim44 or claimi45,
wherein the quantity of HCV RNA is neasured by

conpari ng3( a) T%E@néiﬁ&ﬂ@écoﬁfmd‘@élmz)mm thRSSO¢ivRt€’ added
wth the cells or nmediumin t he cel

h
to t ompeelan of e rpB)ur%ﬁn%wumte6?°r%@wrso%3§ LaB anptume of

0.5 Wer ERBbridr $o WaEKIn@EheadIis M tBE RBMPESNEH & celldlixtlie
net hod according to claim46, wherein the second viral

RNA is fromBovine Viral Diarrhea Virus (BVDV). 48. A
met hod fau. eval Maﬂxbagortdseamg Hctvymfétt.@ EMRRIHYCNE Bteps of:

af fect the production of an nprising the s
of : (a)i rﬁ%ubaﬂ”%ﬁafﬂf}getheGHﬁ‘Bg?'E“P’bﬁCC&E‘EWEﬂ %H %{ﬁfﬁ'%ﬁé 3lora
cePhixglirdi dtBorbimdko @hy an@a+ tlaifisx3au e vﬂ@ﬁ@édbrl&lllé 0 any one
of clains 32-42, wt fee?er ce
(b) contacting the cells’in the Composmon or cell mixture with RNA898
or its infectious equivalent; and
(c) measuring the quantity of HCV RNA associated with the cells of the
composition or cell mixture, the medium in which the cells are cultured or both the cells

and the medium.

45, The method according to claim 36, wherein the feeder cells are
STO(Reid 99) cells.

46. The method according to claim 44 or claim 45, wherein the quantity
of HCV RNA is measured by comparing (a) the amount of HCV RNA present associated
with the cells or medium in which the cells are cultivated with (b) an amount of RNA from

a second virus that is used as an internal control.

47 . The method according to claim 46, wherein the second viral RNA is
from Bovine Viral Diarrhea Virus (BVDV).

48, A method for evaluating the ability of a compound to affect the
production of an HCV comprising the steps of:
(a) incubating the composition according to any one of claims 1-31 or a

cell mixture according to any one of claims 32-42, with feeder cells;



43 (b) contacting the cells in the
conposition or cell mxture with RNA39S;

(c) administering the conpound to the conposition or

cell m xture before or after,the cells are contacted

with RNA898 or its infectious equival ent; and

(d) neasuring the anpbunt of HCV associated with the

cells, tHhp) rredioumctlmg inicels inhke cehpssitioneoraall tﬂlbﬂ&lda vmrh RNA898;
both the ceIIs an

ot hod adtor oraq it T CoTPoURG fouhR cPREC TSR Bi R mixure

befdrbiobbfter thye!Rrane uotitcted with RNA89S8 or its infectOs edhiealent; and

net hod ac ordln tao claim48.0

T uroni bt ¢ ks g Ao e Pl Bhaidtee MREGTR FoR e
médi@n in abich itHeycdlle arebultardd HiB6tpthediets amnthe medium.

51. The nethod according to any one of clains 48-49,
conprising the further step of conparing the

measur eneidt  of Thetreghéd hcatrdihg td@aianat) niheadin tEEompound inhibits
@ZSOCI ted wth control cells, the nediumin which the

R'Eord F'el s are cultured or both the control cells
and the nedium wherein the control cells have been

subj ectedto t no c und or .

2 Khown Pact V6 RUREbANE I CHORR Atk Aret 21 Ggeren 3 pluraity
of b@mpdirelsres boderaramditageouely dmthainabilith te InaibiteH @\ phobiuction.

wherein the feeder cells are STQ(Reid 99) cells.

53. The nethod according to any one of clainms 48-52,

wher ei n tie pr@@eﬁ@teod)écdar@v/g 'tcSarmacawfe;thlrby% 49, comprising the

ete t he uantit ciated w
o S B AR BB AR RS g
asbdciatéh eithebhtod cals; me:ir'meglutmn amycmthe coritrat kcalisnare 481t Mad or both
wherein the uantlt of HCV R rm ned by.
tnd BTEL Bt 20 st s aonb R iR P B B ushbjagied to steps
(a)R@RExcept that no compound orabknolinenamivh admaocarar ithsnigeanadatiyistered.
one of clains 48-54, wherein the quantity of HCV RNA
is nmeasured by conparing (a) the amount of HCV RNA
associ at &d. wi tThetrh&hoe béconding leampaheushclamakdBe&, tvherein the
cells, are iV d wwth (b) an amount of RNA from a
fees“%&fiﬁ'@ %Flsﬁgj({?ﬁ'g?égsgelgsed as an internal control .
56. The nethod according to claim48-55, wherein the
second vitus i-S _Bov arrhea Vi rus DV). .
20 57 A Bt hod B HPEpATIoHang R SR S B Sopherein the
prédevies oCldClVSs oeapuredibpgetermining the quantity of dLVANABssdvtated with
sdﬁgen3|on of live uman aged three
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conprising EGTA by treating said liver cells with a

pr ot ease, vvher Sus on of

been trea?t ed t r@%ﬁ%@agcbor 39 ?Wa?nea?fecyaﬁ'as éPoWn%re'nthe
qugntépbEHCAEIRNA & dbtsusipahisy xmexsé ttangeiptasel pabynckrase oiedin reaction
(R'S%ﬂi n red bl ood cells; (b) isolating

-l al pha fetoprotein+/ gl ycoprotein+fal bum n+ cells
fromsaid suspension of |iver cells;

55. The method according to any one of claims 48-54, wherein the
quantity of HCV RNA is measured by comparing (a) the amount of HCV RNA associated
with the cell or the medium in which the cells are cultivated with (b) an amount of RNA

from a second virus that is used as an internal control.

56. The method according to claim 48-55, wherein the second virus is
Bovine Viral Diarrhea Virus (BVDV).



(c) resusp ending the cells of step (b) in a nmedium
conprising BSA, nicotinam de, epidermal growth factor
(BGF), insulin, transferrin and hydrocorti sone and
optionally, any one of the ingredients selected from

t he group consisting of gl ucggon, l'iver growth factor,

et hanol am ne and thyrotropin rel easing factor wherein

the conpdsiti onmao®s of tepadng ainsigedpdputtioh at iver aelldcomprising:

FFA) and does  not. conprise. high densi | i popr ot ei

(oL el o ooing SbSiRigN ivetiiie ime aPE e \oree
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i sol teﬁ:l,after step(b) in a medium conprising 10% DVSO
regﬁ@;ogg%sret al calf serum and thaw ng said

cryopresebyed isehting QD3pralgha fetoptéiad/glybSordtem-abiath+ cells

of claimb57, V\Efr ein the liver cells and hemat opoi efic
frocepid SUSRENPOBIIVE] “Fl%m the |iver of a human aged

L hr eﬁ rmr(bhts] aéiusﬁ egﬂn@epé tals of Bteipabpinea meaiﬁmaclfdmj’rising BSA,

birth., 60.The net 0 Lm.57,. ereint jver..
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ophummlﬂ, mﬁdgniefingfbd@n& sﬁméﬁvt\ldfé]ldsfrarfnttleé glcogp@epfii;tﬁfg. of glucagon, liver

61 nmet hod of clajm57, wherei.n said isolatin .
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Bﬂd l.iver cells using FACS.
(H ;and

(d) co-culturing said cells from step (c) in culture medium comprising

feeder cells to expand said population of liver cells.

58. The method of claim 57, further comprising cryopreserving the
cells of the suspension of step (a) or the cells isolated after step(b) in a medium
comprising 10% DMSO and 10% fetal calf serum,; and thawing said cryopreserved cells

prior to step (c).

59. The method of claim 57, wherein the liver cells and hematopoietic
cells are isolated from the liver of a human aged three months after conception up to one

year after birth.

60. The method of claim 57, wherein the liver cells and hematopoietie

cells are isolated from a human aged three to six months after conception.

61. The method of claim 57, wherein said isolating CD34-/alpha
fetoprotein+/glycoprotein+/albumin+ cells from said suspension of liver cells comprises

sorting said liver cells using FACS.



