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COVPOSI TI ONS COVPRI SI NG FETAL LI VER CELLS AND METHODS
USEFUL FOR HCV | NFECTI ON BACKGROUND The present

wap@siosaso on cl ai ns the benefit of priority of Pdd/B8S2004/039964

Provi sional Application No. 60/526,41 , which was
filed Decenber 1, 2003. The entire text of the
af orenenti oned _application is i ncorﬁor ated herein by

r ef er erffcd@VPASITIONS GOMPRISING: FEFALRB/ER &84S AND
i nvention i s MERHORS YSEFULFIQR HGY INFRSGEHION ons
conprising cells that can effectively reproduce HCV

and net hods and conposi tj i ng and using the
same. Background of the%¢mgﬁ§N t hough Hepatitis

C Virus ( repljcates.robustly jn infected humn, a
robust neth Qf]egeé‘lf Wﬁlﬁﬁtl%ﬁfgalmsrt%%f’???#é&? PaPety Q:erTTE s
asvisiRhaloRglidaast Kot 66526Men whithesid AWSl IS&HBel 3. 2%89 The

to infect cultured human 'liver cells invivo, only

stird tegihefithe sfosdmentigned eppliegidndia i rpriatsd leren bylrgference.
detect abl e by reverse transcriptase pol ynerase chain
reaction (RT-PCR). Attenpts to infect cultured cells

wi th HCV have been reported for peripheral bl ood
riieldrufahefivengions, human B and T cell |ines, human

hepat ocyte J.ines, and primary h n fetal and adult o
celpl s. I)ilovve prejoRbinygriionis g%!@ﬁ%f}?@aeqt%ﬂ 9-R08M05i}ionp g@MPTISing

HoBRMAOEH d MBtivEk t&RodIcE A CV 8RA hietld BMnki%o oéilﬁl\%ﬁ Rittmaking

HCV produced from an infected population of “c s can
cndypsing thiesesat.ed, 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
reproduci ble fromwell to well on the sane or
dickgranid dbghe Rulited Alyve same virus and cells. Further

still, it tfng]lél%es eral days, even as,.much as a mnth
after admim %@%Pﬁ% IVPTS (HE Vomsalicatespbusiiyzg tptected
IHhLR6! 4 RbusCmSthod b?gﬁ%&%‘igﬁ_ he Strudin %]*Ig{r}m?& ?éll%%s not bCEﬁl é)erfected.

26(5): 1328-1337 (19 ese pro rustrate t
i When inf¢ctiats samuanisiusedpo thisat cektmed yuofandorp oelisda vivegionly small

ARopBP SH3FCY s BT R ff 7 eGPl febffse fpmserptese
ol Rt 2@ HARSehdtRASRT-PERYI0 for growi ng HCV in

cultured cells. The net hod, however, has

ooy vt SO BB SIS g pon e i
irsubkeraldiood meneduiayr cals) uaarsBragl & eslplndspinhamhgpatocyte
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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be done with cells froma single donor. From one
donor, one set of cells may be obtained, and then one

wez@sns4aasmt may be done. Furthernore, the nedi BCTYESIN04/689964

the nethod is relatively cohpl ex. Thus, there remains
a continuing need for a met hod for infecting and

cat i | tur here is al o a need
igPeas Abiel hieadpo e ilesisoiliono dderedit ey el mtpein grpetnent may
G BRYHAGE cBIN £EmiaiMddé HoddeVFRIA GHE HORRY, bile §4 1o UEIR may be
This application solves these probl ens by providing

@btﬂmﬂs ndothegn @m@mesmgt way be deneatFuathermbres thei medig used in the

‘%1 (fl c8 1;HCY lhods for making the conposition of

S ey Cmn% ¥tur|ng cells, nethods for

|nfect|ng HCV t hods f assayi ng
|t oct i on, s T BRI bFORURERSEGor B ot Jiesting and
cmRasnEHCY AfdRehitiRe TRERAYEIb aRed fﬁfhdf&\/aridﬁéfﬁ&ehthﬁethods
conpositions and nethods of this invention. SUMVARY
ToiEd atexduiENT E Odnfroisds més@nmhlbmléGVmwdlmtmm ideslturet f'?frhws

for ki n 03|t|ons co pr oduc
BT en B PR ProEnE pE R idRe SRR Bpu orBb it b8 thar
iR 8fftdtRR1yPHeprod A@SHCYRREHJdE %}&nﬂ@ﬂ? FeSdohgpdeRldn of cells, media
m xtures conprising cells fromth iver of a human

defeerliupps clifp meko ds forgnigetinggalls withoHEap g hodsHoe psspping HCV
I

SROIGH SRPLRARRLEH Tl 68 R, S Ebib LT areB e

ippodiIetiom of i H@Vdmng:uhapompbsmms and nneﬂhsdsn@f th&sl ihvention.

m xtures conprising cells fromthe liver of a human

aged three nonths or ol der after conception which can

be efficiently and effectively infected with an HCV in

a sinple, hor monaunigkivies TREIRVERTIONSENt
i nvention al so provi des conpositions conprising cells

prepared byrdhigedahtiiodsioRlordyiies S kR haldil &R diions
enbodi nent of this |nvent|on the cells in the cell
woRipuisiag dagh H@yaorb@um&drulalré ¢dlisein aho ambddllnmni;rtbmpres@lt
abou%. 70 m'.(i(l;rons in t I n. ano h th
tRYLUPR PERETS FOPRY 1%‘6%’8&%%“@&6 éma%%ras FWB%%P%ﬁ%l fqp the
WveRo 04 hukrsid @8 RIdnTR%r dldef 8HET cotRbption WhitBhave been

anot her enbodi ment of this invention, the feeder cell

sy @TSEOERand Which cas be effETatReing e@@ytlﬁ@lly liafegfed Wi’firraéll HCV.
TR SR s oB R RELorf il L SR Gk i

@Gell$ foin tha livdhud apfuas@niged ﬂﬂ&nrhb@ﬂhs pf oldedl@Ber conception which can
conpositions for culturing cells. In one enbodi nent of

thsiedticiatbrandattecivrly adegieSith sREIG G in asirpie; hgmoapliy defined
ep%Hgé | ?h{ﬁ‘e?&ﬁ? V@?’[I(ﬁpﬂpd‘ fer%&@‘)és c%ﬁh&&t d YR cells prepared

ermal” gr owt act or
by the methods of this invention. In another embodiment of this invention, the cells

in the cell mixture can pass through a filter about 40 microns to about 70 microns in
size. In another embodiment of this invention, the composition is used in conjunction
with or further comprises a feeder cell. In yet another embodiment of this invention,
the feeder cell is a STO(Reid-99) cell. STO(Reid-99) cells are merely exemplary
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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transferrin and hydrocortisone. The present invention
provi des nethods for infecting a cell m xture by

wa@civsnsaseri ng an HCV to conpositions of this PCT/US2004/039964

i nvention. According to one enbodi nent of this
i nvention, the HCV is RNA898. In anot her enbodi nent of

this invent.ion_ . the HCV virus.is initi at ed
S CREEGOBSA Bro it dp st growuBdion i b,

%nmﬁfmthmg}usgﬁe_c in a volune of about 0.52m per

cmprior to'washing the cells in the conposition or

replacing the tplk&@fﬁ‘iﬁlv 8W§)'i$\/1&(%l ﬂﬁetgb‘# stHf ﬁlfé@i‘ﬂ % ceflr}ﬁlxture by

present invention provi or assay
jadfréxdstedng oy HICVE tobatipogitians oﬁqlnusntremmnoﬂctdsrdmg to o:ne

ention with a feeder ., tacting the S in
bodinbel v aion. s iy RRANYEa b emborieent of this
a}ﬁ&éﬁﬁbﬁttﬁg Hw Birk 8 i BANPinBMSHAQT witR Heohdhodilios (inhB8ulum) for
I's are cultured. Further, the present invention

ptboulh Afosibautizt s ftaboehd Whin m@lume ofiidui Oy 20M per cm? prior to

t th d
RERb Y 15 gh O omedpBL Rt BB Beiretyhfigyfl Sihure
MRéga. HCV, conpri sing the steps of incubating a
conposi tion of this invention with a feeder cell

cont acti ng fiae,r&ht 1§vérﬁloh|ﬁoxﬁ8€§3£§ﬂeﬂ1b@ rfbrmsﬁégm?gnt*@/mfecuon
virus and admnistering the conpound before or af

dorineubiating & hommsltubmom inydnoion etht g feedes cn&é,tdtmmcmgg the cells in

R R Dl SE e G B R R

aanwoyhtydidm_xﬂﬁgmm@nwﬁs chltipglLt aneously for thel r
ability to inhibit HCV production. In another

enbodi ment , ppfhes SRCSeRint ﬁWnﬁo'il %ﬁém RREhoB f¥r evaluating the
measuring the quantity of

rébily 962 compew tptaéfcet tb@blgﬂdm?tameOf&ﬂi@an 4, effeetitbmability of the

SRR Sl AR RO AR P arine et i faEn s

tddatpokitiol S€ thidvamion e A &ed6iodHlll Odntadiing tite dollk igve
enbodi nent, the second virus is fhe Bovine Viral

DioaORIEAN With A HEEwbws pnd edinsysterses the eemppindhaiaratagdsr

?%) fa%?w tﬂY—lng aﬂ{l ﬁ(’]@ éélllbola%ﬁg th@ %Pﬁ?l%o%]i% uge{dgms&%gn for cells that

oW ng escCr p

UARBItHOV roduoiier.ek, a mhat:r érhlﬁ)@mbm the anedliesicis iupdd tonscaeeth a
the specific exanpl es, ndlca i ng.pr.e:

\P r@fﬁpglpeﬁnqsrﬁ@n}l%wawl}s fpr theie a‘g 1R nﬁyb\kg&?f\gpmductwn
|IIustrat|on only, because various changes and
nodi fi cat i dagmeihengmbedimenty presencspd BE opaletsrmingd by measuring

' Y ﬁﬂéﬂtl‘?}pof’\f—lbl\/ ﬁ%ﬁ%reverse-transcrlptase 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. Im 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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apparent to those skilled in the art fromthis
detai |l ed description. BRI EF DESCRI PTI ONOF THE DRAW NGS

wab@sopi4sowi ng drawi ngs form part of the presePCT/US2004/039964

specification and are included to further illustrate
aspects of the present invention. The invention may be
better understood by reference to the drawi ngs in

conmbi nation with the detail ed description of the .
speci fic enbad; n, FlL.G 1 depicts
cryopr eser ve%ﬁﬁhﬁié%@gpﬁiﬁ@Dgﬁ‘w W ng

and attachment to collagen-coated tissue culture

wel I's.  Cryordeenabwam drokimls FirtefarCat ths piedd shEaneHioANd are

cultured on collagen | coated tissue culture dishes in
Hoelhréatkiol fydldrii Besdrateeaspenis of the presertEnGntipm) Toe idgntiounsy be

( ft.er _attachnent, Representative m.cCr0S

(el s AU r P B B o FGRE PSR RS B PR
aRbdriigionflf the speci€picibSdidndnts PRekatédIRrh. | ncrease of
cell associated HCV RNA after infection of

cryopr eser vigd;, hgpRts' @iciresetvé@hufih f&tal IePoelds H8RIEIWing and

the inhibition of" HCV 1 nfection of cryopreserved human
fagtpelment ye eollngen-sodgyd tismie pdMraIS8tla.a Cpyapresaseedifetal bydraells

A P BB LA i S R

sisfihebinediuat 5 houre i(FIG 1) Qv hedrs G, 1B) anwetihthchmenpst
eneficial if liver cell populations can be produced

tiepresspigt ypmicrpssope fiplds atershawpAdub) etiyeyfdeiman Djfferential
gduced in long-termin vitro cell culture and not

have to be used i medi ately upon isolation. The

present in t hon. addr es these need rovi di

Cert om xt oot AapP R e B G EE g o gl eV
hfemindiiof loif cryoptdserve s Bhabefbtdl Nio6r ddie. | i ver of a human
aged three nonths or ol der after conception. The m xed

cel | popul atizon depiRRah M nhMitidSo G ihf‘é@ﬁo@o?@zjyb}?reg’érved human
such a cell mxture grown in the presence of a Teeder

detial livergelld by thediCVINS Ivdd pmtqasothhdemr VOE-850 liste MDY/ 18369).
5000 copies of hepatitis Cvirus (HCV) RNA in the

nmedi a seventy two hours after adm nistration of, or
infection with, a HCV virus, such as RNA898 to the

cel I's. ADESQREPTION G¥ THE PREFERREDENMBODIBPENES
cell mxture conprising cells released fromthe |iver

of a human Bgesrehidige 180 fhiscens that selsuRdbl€ ForGARHEP EloWth of
t hat have been cryopreserved. Al so provided by this

ity ¥nt werld e anasb hpnsdiriel Shveorabimopiligons el be produendghat are
%8 bibelifcted hﬁ{scw; lﬁﬁ&l?gtdcaﬁ be B}otdﬂged 15\18ﬁg—9efmalnw Qell culture

aged three no
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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ol der after conception which can be efficiently and
effectively infected wwth an HCV in a sinple,

wherososabl y defi ned nedia. Al so provided by thPGT/US2004/039964

invention is a conposition onprising a cell mxture
conprising cells released fromthe liver of a human

aged three nt hs, or. .ol der aff.er.conception that. have
boon 1y onrase P R st Gh iSO IoB SPTpTisig A cel

@ﬁi@(ﬁﬁé bé&ﬁbﬂmhgfzﬁfstr@l@aééﬂ ifonftheleYr ba BurfihBe three months or
hor nonal i ned nedia. Accordin (ﬁ to one enbodi nent,

tothder Iaﬁmawncsptaglewudecané@rﬁfﬁnl@nﬁlmm effestivelrielecied mithgn HCV
after ce ear after birth h another
é%éa?ﬁﬁﬂ} r%IQ %ﬁ@&nﬁ@&gﬁ/ the human is aged three

to six rmntlgs aftec[? g)\xg t| on | n anot her enbodi ment, 1

t he human i IS%QEB’I d Iiv(?nﬁ?n FReefOLnstion COBESIBE ASH

| RixQRE c&ﬂ?ﬁ éﬁs rBkadelitont EaRkt 8fa hiign Q%dltﬁree months or
conprise fet a ['1Tver and hemat opoi etic cel

Adday raﬁbngamcptmlﬁhar}bwbmmry@‘restemed andwdnehi om betdfgciently and

| | || | pha..
SR REET M A FC i Emgis BBpRORI S R aleEpiiay (o
one preferr od| ment, if the h man i s an. adult

Che hunan 1AGrng fopng cpiRpdme. the BumAR 15 agrd ResRn and
RGLAHE B ARARASHE QRGAIBRNLSHNG kP bR R Abfher

SIC frcantly better host cells for the infection and
dqduatnt@rﬁ tlo$ 1rtvhmdﬂahe\hunws is pAgDBBe (b sixanordlig after conception.
898 dep03|t d

tlﬂgnsl\%sfr iR R R R R itanfR6 By ook B sl botion.

Uniowe Eﬁﬂbb&mﬁ!h'ﬂ bewariflvenMBRARS @§lls Sotap#Rd Fa148RP )mc( Kehéopoietic
ﬁosn No: PTA-3237) under_the conditjons of the
B&

apAseordingde pne apbestiaericpfithis drwentiom dbg Fegiand fematopoietic
RO 480 A PSR B, NS o

qepleasd embodinient, ifvaa haxln@mts aﬁ@dﬁﬂpthe@pﬁﬂﬁ lioér ib@pathiyt i s
Cviral RNA in the nedia seventy-two hours after

adm ni st er i Ty frB&nVinkétftionlind1H@ds@ ndhodition kBApEiSInk Seliswhich
t he conposition. For exanple, a conposition prepared

2ee sigailisgntlvbetiss hos cellsder Bre inferdon andasplicstion of theddQy avdrus,

ll |
G808 DR e TR REGSE IR YRR EARRRLF 2001, i
1fe (Aﬁiﬁbm@@ Tepe Cﬁl’cmﬁmoﬂaleéthﬁlr( ‘ANaIr”), S0800 UndvapdigsB@ilevard,
hepatitis C viral he nedi a_sevent

A b YA R A Degesht e if “GR i ndhmeirandipons o
V\!ﬁé‘ B‘Jdﬁﬁe@fjhle&w NALbRRNE dnb@mbbiinidy awgltlgﬁ ?ﬁllé fhvention

he "conposr'ti on were greater t x "104 ce
tlh eapabtﬁeoﬂmt)Mc:mgmmerthm aboop$,e860 ocﬁpws maire BNMA abeitrig),000 copies;

d ul
R GO P ThOUAPPIo &1 Daeds RUFBRA G e reedig sy v
CRABOSdr la@iniSeihg @6 Witus FBer®hresdkk hb* édlistithe composition. For

example, a composition prepared according 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 4

w@elsss446then the total nunber of copies of virBCT/BR04/039964

bei ng produced woul d be dect eased by an anount
commensurate with the decreased nunber of cells in the

e TR
REOFMAE rdA8y SAIE stBHDRT ifPhe SRRDE DS Qéllﬁ%ﬂgiﬁ%;ﬁ{sgion were

cont enpl at ed. 4The conposi tions according t¢ )
ismadlar them4 zr 18" celisaticn tlaf togal sdmbenel ®pe 0L 8BIRIVA bepiges

Beofste Bt iarad o el BRSuBlraierl ABreressed

afub@fer 8EFBIIR it the@bhPBsiAbn.t Recottingsy, tOmpbtisiREBRPtkInG Mess or
I'n certain _exenplary enbodi nents, the Cg)gesent

imprs iianchx 4@ sealls padchavedd prefoxtienadly prodiserihis spime gisber of
?:%ﬁ%% Gf ﬁ%\} ﬁNt hér?s cbﬁ]tgl%pialté%fl "@%%o%ogﬁﬁﬁfgc%grdﬂfgt%rtﬂfs vention
o e steps al conprise oobtalni'ng a liver a

higreapablged pidiueigHpitiohss,000 alpiksrof #@¢ RNANO®0- 33000 copies of
buéfer l&ongri Si n% EGTA and incubating the di %sect ed
IHGERNA B8PV P NG copige oY BNV otvery tee ppursager
SRBAhikRid dThd i s!thl’f‘ercon@?)%itﬁ%Paf ated cells are

treated so that objects about 40 mcron or larger are
renoved fr . Lt . )

bl ood ool | S APen EREAFEE By MEbHRR Aol Bltarbes o
aell nsixtufhef segmsaioas aceldiag ar thid ineentioasus pepepared Aac@rding to

serumfree nedja comprisi.ng O.IMMto O mM cal cium
fb% iRRs o GomPEISR GRRRIS Lt ot arkvghan agp HereRPNtYs Biplder after

fd%ﬁ&egftioﬁ B buffbr ol 'ﬂainfgtﬂ@mfaﬁa Lh Al Y BlsOCMd hReRe
and cultured in serumfree nedia. This final
reosapopitings hat wildallowt the celtgtoseppateeiono thertavgr. nBlte dpparated cells

e et ol ety ol o RS SR Bty RS Aoy e Separatea
GRITP OAH4ikiBAalfyN Add BIOEWEIE Bfso HoSehdvel Faeh theWell edpatatsBddlls.

serum In this manner a preferred popul ation of cells
ofhetsgparpied selis arp theanequspendsd pr @ ¢ermerdia comprising 0.1mM to

iLki-0n, wwherein t G iti QRS ¢ ripses_liyver
PRSP o e e G R OG0 SRR B il
qEGY) husain, agedertihnaé hpithsisede AlddvltuRiti€serum free media. This
conception, wherein a preparation that conprjses 4 x

el esspspengen and eplusing sippsmal @ may pefderesdsicy pstep that

: Sat o ! o
RSP Gt rorchifioh Bf heeithida TR B ROAGHESR: HRgimb 120
tdoenpositioa tlsx venpyises OISO arfid £0%detai calfsserat.i brnthsfmanner a
HCV.virus RNAB98 to said preparati.on. The eparation. .
oi5 eBrd e aiells GEibr absriamyerien frighagtibinto » composition,
GRREERthd bedJs?{]ongre&hﬁﬁse@mep@én@gné HeRaopBRSEIIs@8blated from

are descri _ _
the liver of a human aged three months or older after conception, wherein a

preparation that comprises 4 x 10* cells of said cell mixture 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 HCV virus
RNABO9S to said preparation. The preparation may or may not be cryopreserved.
Methods and compositions for making and using such compositions are described in
further detail below.
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further detail below An initial step in the
preparation of the cell popul ati on and conpositions of

w0 b@spsasent i nvention invol ves obtaining an PCT/US2004/039964

appropriate liver cell popul ation. Preferably, the
l'iver cell popul ation incl udes cells that are primate,

and nost pr a man cel nan cells are
preferably ‘fa% té?tlézepflpgl?ﬁ %feﬂﬂ%%l odféﬂgceﬁ ulaionerd or
Alodiositiohebf e PEABtIATentiOR Aol s Bblathifheh %B}Qﬂﬁzﬁ@ﬁ%r cell
the human i s aged between and including three nonth

afopelatienn Besserrloly, thp liver gelhpopulation enchbies té¢lls that aampmmgfte, and

RGO hbRbeh Sl SRR BRs e HRETAS BHE0 R oman

tdped fremmohths 3¢ 6lePedRBAcdpbior 2 AVESHEgad bRE embodiment, the
conception., In one enbodi nent of this invention, t he

ey ig é&%lr‘?eé‘éeqne%nél in¢lpdiag thige) m@@%taﬁeroqoeﬂsﬁmmem tg 1 year after
%ﬁﬂ r ?gf % vQJhoBhfh% h{u[i]l\ﬁ ELI éﬁ%ﬁ ’thrtele? £ six months

lTver an ol et c ce cah exp
fadften pasmiepmasn Ial alnuﬁilenembdimreng Ithedmmmns mgedAmmdédﬂll MQOQQ weeks

0 referred enmbodi if the human_is an
{Er FeARaRA. arone S ngmeﬁm oF P GUBT 0B (6 P %?Pffsﬁcf??ﬁl liver

VA HRHSitcHBHtE @811, OAcJomng kS8 ¢m ol?d@erﬁEHt oPhib ﬁﬁf’eﬁtﬁ%}i Yhe 1Sver

carried out in an ethylene glyc bl s('b-am noe
eddenatophjaiic chlls cantaxaease bipbe [(EENR)N, bibfifnén and/or glpepphorin.

odme t he. EGTA buffer c ises.0.1 0 o
AR ARl PPt o TE R i in adtht i pumgn tiver is
tﬁtalﬂgGTA concentration is 0.5mMM The organ nmaterial is
di ssected in a cold (4C) aliquot of this buffer. The

buf fer prefpialliyn 6PHY& s FXiARBhrctHRE tlf bgehE A Eftion
the di saggregation of the organ tissue. aggregat i1 on

rtﬁlylcaiéy fsaeiriadtoat axhrbsthylaee glwe@énﬁcﬁ&anﬁl1q®tfqd eases. The

e E R R0 TS YR AN bmrts S dBieef o e Aburtr

tdo)ﬁﬁﬁis@d E.atnh Mo il DN BATPA. TrBard@er CABSSIntANBHRId ihvd®n, the
tissue is exposed to trypsin at elevated (e.g., room

E@fﬁércamﬁnéra on i5iGtreM. Fleg orgriometisgiekis ﬁ@ﬁM@hm@‘COﬂd tEC)
T%flldﬁot &4 s%uﬁ%re "f}}/epdu% trpyefgr%l\flecéét%gns\gptaggnq t%ag CfaCéﬁtlaEes %he

ncuba i'nwarm

oﬂlmggarge@@i d)ﬂl‘he ofgahitissuee Dlyziggﬁf@ahyn g bk faslitdtel ®y4he presence
hours and Hence it is often desirable to performthe

t¢ %@P%ﬁ%a? ofgasq galtien yay bawprm ehsrid ol ypieally, i protease
NjsBd {§ mtb Q%edﬁqﬁeg&sﬁ@va]ﬁl&%esc%ﬁsﬁﬁ‘ia n 2 thWh s Bﬁ cause

t1ssue e appropriately-soa e protease
tdanmgeaithe tissue ieexposslie trygpgink ekmatkda(zb g.nroam {efdpArature or
0..25% 0

Pt P oo o & pe 4 st arlym i Fieied witkin 30
rAmae & f idcaBatioddn R ARRELC HA dVeR Qufficient disaggregation of tissue
typically requires 3 to 4 hours, and hence it is often desirable to perform the
trypsinization at low (e.g., 4°C) temperatures. This minimizes the damage to the cells
while allowing the tissue to be appropriately soaked in the protease. In this manner,
the tissue may be soaked in an EGTA buffer that contains 0.25% trypsin for between
10 minutes to up to 18 hours at 4°C. The tissue is then removed from the protease-
containing buffer and 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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buffer and placed in a 37C bath for 2-30 mnutes. The
cells are then separated fromthe tissue aggregate by

wa@odasnos4e0 g., 1n of preferably warm nmedi um f OPCEUS2094/039964

100 g original tissue preseht. Gentle pipetting of the
m xture up and downfacilitates the di saggr egation of

t.he.t ueto al | qw t cell erse

rihed Pl aestasation of e Fipyen ooy B tebia i pecomeygspersed n the
tkadRgh N ot her proteases aI so maybe used to facilitate

di saggregation of the tissue. In preferred

enbodi nent g, g [ 1‘9{?&2 '
col | agenase. %&1 éqll @%?’I’ glgg%gg@%?éég. } ' g%%pﬂllréﬁag%rﬁlio may be
useduteddcilitand dhaam@aon of the ekarer do ptafeﬁa@mboﬂiheﬂa,dhe

ti ssues are |ess se S|t|ve 0 coI enase t taq
SRR PHEPEAIF DR ABEY GrRgs gyl msemseg?‘@q yuits/mD)

liSudes @oﬁlhﬁe@ﬂaé/e i‘é"g}ctfeﬁéﬂ 103ABRRA R calse ) tRE®S a8 ess sensitive to
aspect, the nethod of disdggregation involves a two

s:t)E@gelnawdharp@rtfmnmnduhﬂn@r@dimag;rtto tinsngtratlintagrityaplesnlikely

EGIA fol | d b
TSR gRE S et pRrech A BEh B Hegespeaign imalves a two
@ﬁ@giv@flperﬁlsiand\ém D et E@hbatﬁh@keplaﬁ FRIFA 1810 ed bl Ssdbnd
i's chopped in an EGTA buffer. The EGIA buffer is then

iRqRbeiden Wrrgloiupicaniaining bufferthat coriping cellagenassr(SeglendtiPa
tMapo&s% PRI 159b! PORNA%Rs g cﬁ@&p%'d %&&E&I‘?@E&ﬂ&o The EGTA

e chelating“agen or “equi val ent
tekenfthen tchoted and fphse@with an 3ﬂ&nmltiu§fer or media that contains

col | agenase/ nj The i ssue is.t Qubat ed in thi
§8i legenase and calegim bytréoes gpt @n&mq}e clafnpagei G ’tFoGB% or

o u%leﬁ%@&oynfhgf)égdﬂﬁﬁé L. %t Q?(gumg do?GEdn48e/ml. The tissue is then

di'saggr egat | I's discer the tissue snears the
bmubawdom thiseolwtegsale.g4.,B8 MBifahe. g1 fqrlebmmu‘gps toop xed &laburs

er th tls has..di sa ated th ture is
bl pelfhh o BHER N RSP i dhipible Thibe distis Sasesm e
'b%ﬁghﬁﬁﬁﬁéjﬁﬁsﬁ@ﬁ whih i€ RlYefng@hQibaRAu SRR dRtidshe ﬁzih disaggregated
tEeproprlate medi um and cultured to expand the cells.
I

mpetutefls ecrintiigpd of £0-1 g Ertsoninvkast Jhe tsmeernatant is discarded and

ation .carried out u nase
Ih? PR FP R B8ndeR 1§ 30 o Sn it SRR pfl SHR-BOR RhEne g cols
Im spéb@ﬁ@ﬁ{d eRkedd RRibod@ientd) e dlih‘ggfﬁght%h 1stcbﬁ1ed out using a

concentration of the coll agenase s 2
(collpgsmpes bufsr BeoeemwTiROAER, 5 @ mg/ml of qsaélﬁgepv@w Ul appther

Jestel ldﬁ;hérg oP R &Retidd, ﬁ{yc%gégﬁ g@ﬁ of ﬂ;gggeg"}ge is b'i]ng/ml

preferred di saggregation net
i (mqupiiat: eGIBOO ESVATROGEN) eng. flistee perfﬂ'shm tnedmneisiobtained from

I QeSS S0 She Superna ant pCompl 0, NS
A GPRA est loMmPutes e The @i@éu@ i DiREvERb sag8 AAs %e(s%%o&natant

G BCO liver perfusion medium Cat. No. 17701 or 30
rrontpirang the EGTA is removed. The sedimented tissue is then incubated in buffer
containing collagenase (e.g., GIBCO liver perfusion medium 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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Addi ti onal proteases that may be used include
bacterial proteases such as for exanple, pronase

wo Spkhasfe0 et al, Am . Physiol., 273(3, 1) Go86rPCD52004/039964

1997; davin et al., J. Phatrnmacol. Exp. Therapeut.
276:1174-1179, 1996) and di spase (Conpton et al., J.

LT R0 e 530 B R Sl pondase

Qkﬁ@mnﬁmggﬂﬁ§ygg@ﬂeﬁﬁdhyaluronldase and neur am ni dase
may al so be used. Once the disaggregation step is

leted t
com 1 9 el s BUPRANS) 08, SOl RESR o

pfmelﬁmf rplertS@d’dJﬂD dinnevetabjectsndapdtbrigapll priiaiarcd pheferred

tion n ass hr ou a fil.ter about 40 m ¢ron

Sz e Gian btof HE e daysaligR carerss fupacd s hput 40
tn'il@rciﬁ@ lid siP@P tI*hﬁé 088 0 Pihelshts bPURIHrb Rt INVEHINESII RIPRMKBS of the
objects fromth e di saggregated tissue that arelarger
tiepmtian HWIO&J\fe@ ngnovmg gbjséts rogxitie Wiiaggregated tissuie dirad areg atger than
4'6 mlcrorl]l\ée s ee lantg: % roe % gkrlr?e%t S1SU1%h az ‘rotf) remove
£ 8Sue, éZ SHESGY KA eT e TR ETT LRI UHS i
@@}'@tstdﬂbl@ Hthsﬁe [fdebtieindDigopdiots A QeI Whieh Saddt Bhsk 6Elarough a
Thus, for exanple, the use of filters approximtely 40
filter ahabouh4Q nlz@owntsazq Odhuss for evpsnple, the uge qfdiligrs appepximately
08 mitfons §Psi s 01 i) {09 g 69 %‘Ih 3, 4 t75 oﬁ? oI 96 mlcrons) and
renmovi ng deb grea han crons 1 si re
©drdrarqnlhcaisefﬁk rehmvmlgeiebnb oatatee than 40heictinstin aize @ﬂ& c%htemplated.

renoves. obj ects that .cannot pass fhrough a filter that
i OgF SRR e B DR ASEhS OPHe e capst Pasaﬂgoug a
frldet t1ak {sWRedidiGRMm BVt BE nﬁé’f@h@iﬁ%‘i‘zee l\qu}tle?é"ﬁI‘tﬂahJ)ﬁ ﬁtlaps may be

filtration step using a larger pore filfter na
feoiplaped ¢ hyandniiab S btien step iubingatlhxgar 13021‘6 filtgsimay ba followed by a

ts];?g‘ﬂl?{\} Eﬁtﬁﬁ{%‘ S?WCL}SEX a n%e,éﬁ%ﬁ Sjgﬁe'fseze@r glec Ut ?"@8% accordmg to

hik ahR@fion inch@embRhdlRr{ ¢@falcgy ﬁraﬁﬁ?& ” i?&ﬁ‘ﬁalcgﬁ 2éhtDbgue nos.
2360)). In addition to renbving obj ects |ar ger than 40

0340133010k 838Dhe cel | popul ation, the separation

nmet hods of the invention also include the step of

renovi ng r ddaddicoul tcn@hioyilfgmhjmtshbrgm thanHiOxhicrans fitoim the cell
under tood t he r

PERNa o Soe RereBb S Betiads pEitinisBet sk dpsifide B SEBebrmoving

2éd Blood BEllCRdrh Sheddedl RAREATRHOHII DRWINAEstobl Hiat tIELNBRRA cells
for renmoving red blood cells are known in the art.

AR be smey e 8t amestegssbaingdhe pisparetien pivgesstatignthe caks acred

?!?119“2 &ﬁ]oh?tfh@h@e{ ﬁ\ﬁgt‘l'lggs Fé?ﬁ'&\p ﬁ%isédquo&f) &e% elg']\ % e art.

ent exarnp Separa
wmfcermmetehfb@dgﬁbrﬂ bétl‘i‘ellhxt@tlsn Cihe rddebleg dSblEtaréc_)L%K@wed by
(450r for 4 m.nutes, the cell pellet can

PHES ‘é?]’(ﬂ’@vds?ﬁﬁfbsﬁlﬂsemsaa‘??@ THESE Y sxapple: S swréﬁeé cells that were
tp'aggéa through the filters can be spun at 50xg (450rpm) for 4 minutes, the cell pellet

can be resuspended and the same process repeated several times.

In this manner a cell population is obtained that is a suspension of liver
cells from a human aged three months or older after conception, wherein the
suspension of liver cells is comprised of cells that are smaller than 40 microns.

Preferably, the suspension is one which is substantially free of red blood cells.
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In this manner a cell population is obtained that is a
suspension of liver cells froma human aged three

womsiosi4sr ol der after conception, wherein thePCT/US2004/039964

suspension of liver cells 18 conprised of cells that
are smaller than 40 mcrons. Preferably, the
suspensi on i i ch if substantially.free of red

s ope _ .
bl ood cel | s-htfellPaPYIaERof REPEFCR DY HECR ienyhich is enriched in
| RUE Hat Spréss aRi8 WBheih,SalBhinCd@br iolyc6fhdrih. tHeferably, the cells

express al pha fetoprotein, album n and/or glycophorin.
Prepegsariiich de het axprdss CA3¢ (emrbas sueh ere réfermed tto exPa43. Those of

SR R R S Pl ThT SRt s ool BBl

Wiptifagbon thieaie @nk Sr Bloré BEthBaMhikEisOISuER cRhifu&BaPivolve
nore of these markers. Such techni ques may i nvol ve

| iFpTResteing. ftpr exemplexBigpnt-alphadetpptatein apltpdies from DAKO

¢ ) Chod ; : )

B AR R O AL P50 o

(BB9ingeh,rSam Megs, N Agae antbanmbh €184 dafbodibe(3a8Y 1 ANE6emN

%34 anti bodies (3437 | A) from Phar M ngen, San Di ego,
apHineeme>ardiese (i ansh hernfidbirain antRBg oY Y g4f) from

ACEHEAL enShR 'égllip CWE%WW&H%’usM can be used. In

addition to deterrining the presence of these markers

on the surf f ' t I ' '

Che: above. dn dafoalOBebmdhiifle HiaindB AP MR kb ie surfuce

asfithanisblated reeli pspraidornt tsditg thie absvdseiskddarttibodiss, theseiof skill in

?Fgé IfnittJ gfgh ggqlqlrgta%gﬁ}lag{t :i%?f;sts' fﬁJhig)lu%g ggcést@@o Hja gtgga%a/itneisotlgt?on techniques
. e . N - . —

SRR S TR T8 LIRS oyl W

casts splatairbyadisstetsng 4 bea dlhdwmanraged tpendenths or oldkt aftee,

iR HHgn 8% fate BRI greeTenatinitter St Mot PEigdhE Bresence
Qff aGBéded cdlNBhe Md the @ﬁ‘%di‘ﬁ&ﬂ Bhinfr@¥s doRh&I RS B} presence of cells that
i nvention, Such enrichnent techni ques may

auilldret usgied (psithe priepind ynvendemi Sumbsensighnenidechniques may

D e TN

fThees ascenpasarcds vaded lildiRw t6 ihehBicradhesion, fluorescence-activated
i mrunol ogi cal - based _col umm chr onat ogr aph

W BYETCEBrimTREOMBic n%ﬁﬂcf@éura@a%rgnxamgr%%lﬁe@tibﬁémnjugated
PR ee haor Binct TN On Ao o I In LB ek Mg pfiedons (o
howavermagtefit separdtmnpoPhdsatprevedofes db wer havedves defing the
rather. lead to jts isalatian..CQher, physical

5%0;931%3?? BﬁHW&EQ%E’PEEa%%;%ﬁéO étﬁbqofaé’ﬂ’gp?/i or to or after

the antigenic purification. These are conprised of,

but not i iPhedPhysicabisRr1afigh PiRsreRs ey be applied prior to or after

Ggb Bﬁti%teﬂ%%iri?i'eati&f ’T?Séet e g@ﬁ?ﬂé‘é&to@f bR Rot Khited to, equilibrium

counte I"'ow centrifuga riation.
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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As well, other antigenic markers may be used in a
positive or negative aspect, further define these

W@ elb®544Fhese are conprised of, but not |im teRCT/US2004/039964

antigens of the animl majdt histoconpatibility |ocus
(particularly HLA-DRA), hematopoietic antigens (e.g.,

, CcD1 cDO.  CD20), ..or_other |iver .

S}%%?%yl o spiiplybhe carled o P ee A SRR R e B ensie
byradignit ndyrbeurtd efsddeyenitimérd UgailiRRnLiefal lcentrifugation can be
Equjlibrjumdensity centrifugation of the célls
RE\Praed befgiatbn dnmymedliinyy sisprelihiis enbadiment, the antibody

: i col .¢0l | densiy.qgradi ent,s
SHBIRERAPLE R PSR ) PR B0 A0 B
capniaditherga¢quilibrivau-doesityerefipifugtion eh0bepdifieimed after the antibody

[ rrmgnoaffi [ tep..ln this epbodi nent, the antibody

pUFIRER ¢ _hé-tfil,sem%tw@é)ﬁ theerguiiprivghdensity conaifigation phiification

Aesy daBhe PRSI twibe-SorlcH %E#@?@r the gﬁ@@ddgﬁﬁ%iﬁcatio and once after the
epa%owm%

equi | i brirumdensity centrifugation c
antibedyt prwifeatiometdy. purification of cells.
Alternatively, the equilibriumdensity centrifugation

purificati dn anbthpr sspectbthepepiloticrest v eeltsanadRANMA by using
B@ﬁ anti bo .gui'fic tion, and once after the antibody
2 g b

FrePP © PISACTESOtaRE 1A tigR pEthe Pressat igspiicataroplastic-
QfdhbreNElives 8bilsS lqég)o?ﬁldaﬁeﬁ bERRA cBYs Ui L RPRES lg;pfe?notv?ng non-
ferre p n

plastic. The pre popul ation of the pres
|adhenent asts gresenglim el isaldted pepulatianveficetiel RsmoTalef these non-

AR osME A o Emplihedhy RRovtie FRdbeRr o olcars ox

aidheehd sirfalie fpedilyaisshhegfrdPastRUIN ARt TRE hhker&RMivEEcells
acconpl i shed by exposing the |iver cell population to

aAherg e Hesye caliire adastic py plasswhije the asswedeerkntinells pinat i

. Jiver cells adhere to tissue
o, THORRIEShaPhan Vi ¢ 8% hE-ToH aPmhTE e <
rsepahatantrand vesRingithnadhbiet 6dls| The Mo 1ATREBE @Nls 6 be removed
&gg{sl y be renpved by renpving the supernatant and

F A2t dhemapramurifisption stopn &rafsrrbic st cadls larsreguved
bgiof RIRY i ggﬁ{/rﬁ'lc%{ioﬁgtte T 'cl:‘fl{' se! JFIURE BEl Ll 1%:?1' ag Eis§u§ culture

step. Pre stromm el['s are r enoved [
tphestic omglasypis wiellilaatvindn tisd @p. Tifhe cultereqflassioland ghids EatiRstreated

?uch. s tissue | ture (QI astic or glass is well known
Ty Hcopey el Bpse RiFkely BSIpY. &4) to Tapo cadahibi felbadhesion.
TreAéEshd Brt@ated sl EQRE 8re Nafl5NE @éﬂnﬂfsﬁﬁﬁ}y. ni ckel,

| ysine, etc.) to pronote or inhibit cel’l adhesion.

Treated ang, %tﬁ&%ﬁ?ﬁ% Sl efnﬁgﬁe?d fd'pﬁla?i\éﬁio!f gglgsgfurther is fractionated

commerci al ['y. I'n another aspect’, “an enri
popudiagitesizef Incepieferfedrentrerdiment,fsimcidctinaitim @a®dendtdigplished

S BBt A TR 39 T B AL B oo AT Sy evtometer
§REdtoNDidkAeS). ORI tKe SresenfinvAREATLVE OWaEY HARRESS 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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(Becton Dickinson). Cells of the present invention
have average dianeters that are | ess than 40 m crons,

w@raspuso preferably are from about m crons toPEDUS1004/039964

mcrons in dianeter. FACS permts the separation of
sub- popul ations of cells on the basis of their |ight

scatter .properties as t.h ass throu a |laser beam
TRl D ey 2 ey PRyl 558y Bl eseence)
Sin#@sityA e dxbfpldrg Blabedifests| heMA G alhbti8he A 5Osd RPWPardle
side scatter characteristic (SSC) to cell density,
cePp4I(erv Hueresgencaimad fIR34e Geigh Hpbresednee) eellso, i . e.

cell conplexity. Since cells can be |abeled with

f | uor escentlnanflergaiabd! bvericbldaivih an ahyodyaforfeuamhlera 34"

h i zed by anti body (fl . intensity. |
BB TPY adioa R piad e e EERT RS e B
SeREn A HRnCR3A prbteefak UeCEBEERCEanIE 1 CBRE ot b&lialarlaﬁon is

fl.uorescence) cells. In order to |abel ljver cells
viivided mnte aliqusdel gomurisingsbapios exangpig4 xrbdidollonH” cells per mlin a

' l.s nmay be prepared..b i Ssect. t hem .
AORRE b6t B S R e b OGRS B8 o B contiuge.
dEiscel Igetiet thuExarphal is tHdheeaspénded &P @ kakdde b Ferdhat c6@dins the
into aliguots conprising about for exanple 1 x 5 to 1

xmgnecinat anfhody of ghojcgah aliopigg do inghbate Tor a1 appequaiate nspiod of

| . . .
ot R Lo AR AR PR kB o Pl 2T ctly f poubated with
r fxgusyoeinedebkledasti-swouscainieuimgtdbating. ils aopémionsis tiashed and
nonocl%g . antjggdg f chohpe and al l owed to incubate
fIGFUSRY ﬁm,ﬁw S %gﬁrif%foce Sotfi%e. The | abel ed cel s

are washed and an aliquot of the labeled cells. is

i ncubat ed WRtSRTHNEFEHE Y EACSaB &1iedpva kg - aprlecdronically defined

S e e T B B8 KoL B B e T s dow are
sforthemigvisibld Isy mytibedGHuoresvdnne aotiviity. Che TXCS settings are calibrated
el ectronical ly. defined reqiop) for J] ow SSC and

itﬁtCBh?Fg gfl %Osﬁf"fem@ Bagagyve &%f tgé??ﬂ% TR in this

wi ndow are further divisible by antibody-fl uorescence
activity. ﬂﬁ@aﬁm@r%tbpfim%pgth@:ﬂr@ssmam_é@mm teolivaeells may
A PRk RE L K FATS, PERAbLY St Rliad for R, Bid isglring CD34

i elle istrepentddhfer kieweleraatigenicdstethenatiansiag drd speclfibyntibodies,
FACS. The above. techni que for identifying and .

i %lgﬁisa% %ﬂ@e SRpidish |ago‘fes e magperrige SKifle iR is able to produce

ARG Wi MR RIpTIaABR b PodiRidFthd f1sctPRfichiign.ant | bodi es,

suc s those éxenplified above. In this manner the

o, 1 AP K S Lt B e

abatletiora {The evaitabEACSS amtiblol s apaindiehé sebdicemtigaisnd interest allows

| or re]:%ipesc?hg tseip%?dtion of liver cells of interest. In such embodiments, CD34" cells
are separated from the CD34" cells and the CD34" cells are then further separated
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 milieu 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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The availability of antibodi es agai nst the specific
antigens of interest allows for the specific

wa@epanatsson of [iver cells of interest. In sucPCT/US2004/039964

enbodi nents, CD34 cells ard3separated fromthe CD34
cells and the CD34 cells are then further separated

ccording to the presence of other antigeni .
dat B o dpdnreaRE s aRronpub§sot il the BF  rynpscparated
f QPRSI0 b e dcROM b E§sscABd atdk ¥ GRP BATS ay?BY hil TS ither using
anti-album n antibodies and the like). Purification
teseions sppatatiae ¢o evbli¢velfndher profickivwe Avfalytidal inethods pasticularly
| ve the. dissecti,on

L. . Th t echni t tQ. i
e FEEE Prtelfidn 3ok Buivirel s fipt gl b Spiostcenty)
the dest r ok BB HFOTBEER BarberBRoEr B PR e il actics on
Uk BB CITRRT bR Qs RSk ARE tPPORBRKER ISR cATe g%gft can

notlimted to, inmmnomagnetics, inmunoadhesi on,
t dpecifficklly, bird vo. nEhis exrarcacmor-ligmidrimpd ef infevastion.elThe column

fract.ion_as, descri bed .ahove, t.he cel .be purified.
ChREHRCS s GRS by e LB el ook o i R itetsy e his case
PHRE iRl ) @ an IDEEHIDIE nSadtix. "ERNESIEmB K dtbial iPthby alSI¥itd §skcifically
to the preparation of a pure cell surface antigens use

cifiserbetbe grbsmge frapythe selytierh r Bltten geamhly Flanging the conditions to
' : i h i.fi

bR R RRRE e LR} iEl ool RaRRRELE) o

nol ecul e that it.,can ecifically bind tg. This is a

receptor-|i gﬁ%ﬁft?’? Bjeosggoninﬁ?%? 5 Ogﬁfﬁnﬂ;?'e&%%rpﬁﬂﬁr apﬁy 18

nidreinclidis; dydsthiesiapRy i cepvalienbs ntibadies tHagweil wefsuitable

the binding partners (in this case the antibody) to an

i 195 BeBIaecardtvihdhe prrsertdnvertionnis Epquased belavhemeabliodyer

S - e .

e Bt B ol S, AP AREC Tt BT O3Bt b hpgrated s

vdpiptibd bi thd imrgrixvsidh thaitthere g spealficemtipbly-araipes interaction. The

strength, tenperature, etc.). e of the nost canpon )

f g eeLy Fut P@sylsa%@e@gt}% aiioa;rb%lt PinsspRsarertp ayifd}y denaturing
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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



preparation of cells produces herein is applied to the
e.g., anti-CD34 anti body containing magnetic affinity
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adherent cells are discarddd fromthe nagnetic colum

by renoval of the magnetic fi eld another enbodi nent,
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e il faenisas b OB AomeE e e A Sodidto
a8uphBRLY wa s tHeirBin A ARBTEhiE Sod RAE Wed BRI BEELLccARANAS used in the
type of affinity chronmatography useful in the

paelptieraf paysasshasidevatiglyeopeotein pihienleatincbaplmya dser mclude

R BB denf e SRR s DM Tt TR Brmitigripn o

Laeetyl BRicasnifylGesiases@nd $1distpanees 1dchiat Lévting tHethsalves are
varjety of polysaccharides and gl ycoproteins. Lectins

araificdasing abupy duomatogiphy sethrprtopadiairalicands ni-gose has been

CRRESVRNTL 0 s UL 80y O SERIARARE, MRk B Pkt

usarccling kebind fsarh ddritidarnf§jagkobaan aiNedeatyl-Degal@ekamine is used for

gl ycoprotej nsg other |ectins that have heen inc|ude

it yine lesting 0 QF'M@ i\f—%ﬁesdgal%pﬁwwmp torgeting ko wheat
b b Cti . _ . . )

resi (’jju)e%ﬂ?;%d Hel i?(gsr;%r@rﬂa?i&g 1{|=}fggt I n. }Ifsclce%l?él ﬁln(glﬂt ﬁerrsedee;fucose

awsdl pod id leetnaomdotas.f i ni ty chromat ography with

car bohydrate |igands. Lactose has been used to purify
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l'ectins fromwheat germ D-gal actosam ne has been usSed
i moesstiminnineglobulin pitached tnthe baad Ehredcells bowskte the béadbredhen

to lectins from us. lrnmunosel ecti.on using. ti .
gemeESL R LAk Al f FRIRE PG B g n Al Yo of Gesired
deglsr ed nonocl onal anti body. Cells may be precoated

wi t h nonocl onal anti body and attached to the nagnetic

bead t hr ough, ignS§fc QA O, BIUstTBSRS! JATIHAOHE BRI YRA to isolat
attached to tlhe bead. Thégcelll s bound to the&geggs Oalrsgae

t dedln flognovaxtu. th serfavagndt as apets dish incoaigl withet hotibody that

t hat . al f hjgh yi.eld of desired,cells, |n )
Rl HB ol ateedbEntneh el HEQUREN ohio hf egatep dish
tndi iﬁ@ib_ateﬂ f_@ﬁé biitabl idd ¥ Wk i alléWw FoH e Rr&Hieh beSvedn the
petri dish is coated with an anti body that selects

cesills and Higrcopirselkibe dishe difice thepheubstigpperiadetdnsadheent cells are
t ' i f
ggﬁ%ggril g? ggl}tlfeggasglﬁ&tvlg%le Q%%ﬁgﬁ‘l%lﬁe? ¢ "f‘ﬁggﬁgbotd -radﬁ?rie%tncells that

oran interac
betmageattached to the dish may then be cultured and/or recovered using trypsinization

or other cell harvesting techniques well known to those of skill in the art.

The desirable liver cell population of the present invention is one
which is immunoreactive with antibodies directed to alpha fetoprotein, 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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cells and the coating of the dish. After the
i ncubation period non-adherent cells are renoved by

w@emslogdmshi ng with a suitable buffer. The  PCT/US2004/039964

ant i body-adherent cells thdaf remain attached to the

di sh may then be cultured and/ or recovered using
trypsini zat r ot cell harvesting techniques .
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BBl TIPS, A8 AL AL BB LT s,
adpipirdpethielg labeddions cediBtied ptledt ad@hiibodudrs busfied by exposure to a
i ncl udin tlssue cul ture dish, agarose,
d@Pgﬁ@Pﬁg and magnetic particles | nthis
enbodi nent, t he anti body specific for a determ nant on
the cell s uhlfsaé@ﬁéﬁntbhélmeintsefheééﬂﬁi of féle ﬂlil\fegtlon are cryopreserved.
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t he secondary an IS conjugated to a_ so
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at to na netic partic I n thi ystem
RO T et Retspofistig a kit Thsd Erpiay « Hhal
adtncBRER0R 08 10U DS arkily1 (9% p&aﬁ%ﬁ skinf TROAGkiabe fhbftfipensed
I n sgem fic enmbodi nents, the cells of the invention

PerEDIES ecvnﬁ@l@elsmﬂﬁb@ eongdiness 9rffaﬁrfe@erf01aa p@ﬁcvdfar period of
t?l%galg&é{‘ %ﬁlc%{a? condi 1onst Rit rtolé(e)g’ eeltﬁer 1’1Sql§1|1 !)r varf)otrhs orlng s’ald

contalners 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.



e.g., Mtry et al., Cell & Devel opnental Biology 13,
A63- A61 (2002); see also U S. Patent No. 5,723, 282;
wo@s/oPasent No. 6,521,402 and particul arly, UrSI/US2004/039964
Patent No. 6, 136,525 (inconporated herein by reference
inits entirety) which describes certain
cryoprotective dia for cr reser.vation of . Liver
cel T Ol L heTpiPREs Revelisafd SBFCREMRISEBs Pichuplls the cells to
CW Db BE eRflert RiREUSRIAANELL dnbodtéted iR 1M nitrogen storage
contains a final concentration of 10% DVBO and 10%
f withmigipgl celb degradation. derpértpimembedimentsi yensiadn isy kormonally
f r hn - he cont ai.n are..frozep .
g B S
carichyldresostisont (HDYEY) an@ iflirktest nldy@ohRir0éne/@iR6re sGhéh&8s such
saig contai ners and _thawi ng said cells when ready for
hyraghing, rgiyingyasion dexagicghasenss gluganiagend magmalian serum.
. . e .
PRERIRA IR phSiia By BeA Rl iR PR Th B o
i wied ané vhuidtams itleeeofur i ng freezi ng. By way of
illustration and not limtation nmention may be made of
DMSO, pol yet hyl ene gl ycol, am no acids, propanediol,
etc. A preferred hepatocyte culture nmediumis one which
allows the cells to withstand the extrene tenperature
change encountered with liquid nitrogen storage with
m ni mal cell degradation. In certain enbodi nents, the
mediumis a hornonally defined DVEM nmedi um t hat
contai ns BSA, nicotinamde, EG-, insulin, transferrin,
and hydrocorti sone (HDM2) and further nay contain one
or nore supplements such as thym di ne, arginine,
i nsul in, dexanethasone, glutam ne and manmal i an serum
The follow ng table provides exenplary concentrations
of the nmediumthat may be used and vari ations
t hereof . HDM2 Sour ces, alternatives and range of
concentrations Medi um DVEM DVEM Hi gh d ucose (JHH
Bi osci ences, cat. No. 51444 is a preferred DVEM
however, RPM 1640 or other simlar buffer also nay be
used BSA suppl enmented 500ug/ M Fatty acid free BSAis
used (Signma with free fatty acids cat.no. A8806)
supplemented with 7.6 uMfree fatty acids according to
Cheesebauf and Padieu, In Vitro

fmay be



20: 780, 1984. The range of free fatty acids may be
varied from about 200ug BSA/mM to about 2000ug/m

wok@shs4asom de 2. 5mM Si gma, Cat. No. N0636. The pemnys2004/039964

ni coti nam de may be variedifrom about 0.5mM to 5mM EGF
| OOng/mM In a preferred preparation, reconbi nant human
EG- from Peprotech, cat no 100-15 is used. The
preferred range of EG- may be varied from about
10ng/ m_to about 500ng/m 1lnsulin 10ng/ m (Signg,
cat.no. 15500). The priEd®ir ed Scangs, afernanstd amd EBye b
varied fromabout Ing/m to ||Qegtedtrafib@nsferri n 5ug/ m
The PMRERRRKET (ransfe VHMEMO"WEM%lgH?(ﬁHcdsé (
hol otjransferrin (avai|l abl e frigg, 19&%% NQ)051
The preferred range qf transfie L ever l(/ff
about| 2ug/m to 20 ug/m Hydriﬁa I%}ﬂ‘l Wg
Hydrdcortison is availl able fr °r siglan Rie Aione
21 hemisuccinate catl. no. . H4agdgay Bseﬂrpfprrpd range
of hydrtsrmmlapented f rSQH\laaéutFam agid fres BS MiveseddSican
ser umvilyfrevfiiyiasidsf @t al bovi|mat-serAfR06) sipplentzatdd with
serum and porci ne serjum i n cqrit@nM fté fattyg acidngéaogdihig com
10% tto 90% I n partiqularly | Cheesebaufand Padieu, In Vitro

- 20:780, 1984. The range of free
fatty acids may be varied from about
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 SmM

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/m!l | (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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gl ycerol ranging from aboutt810 to about 20% In
speci fic enbodi nents, the nmediumfor cryopreservation

o RE SR, oS SRR BB o ESprototant mediu
s@ffprides HohyaBIAE S §6 YR QDECRE ind B HBLEOIRY db3861 §2%% BIMSO.
about 5 to about 20% FBS and from about 5 to about 15%

DVisss prefested ps @ topendedtant anedivyo peropeang h@ &S and 10% DMSO.

conprising 10% FBS and 10% DMSO. The isolated Iiver
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eservat.i [ into freezer resist

cBpBieRaT i by pesteiie RIS qenest PR At SRR BB RGN densites
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ca aC|t Jan om 0,about 500 m .
pac1t %p%%&ea ° tr%%@n#h%a &ﬁn‘%géﬂ%rs and the

cont ai ners seal.ed u ., j,cal alum num

ceal o "ther hefls Ftapeas D e irtailo RRTInC puR i g seated
Chding k@atme%ﬁﬁﬁlbaﬂgrhﬁﬁﬂnﬂﬁl ﬁ@ﬁtth%&fl %ﬁﬁﬁge heh §eat1é}§‘ Suer lock plugs,
seal ed contai ners are preferabl at 0-4 dégrees

Ceicshlest sealing beig mpﬁ@refem@ﬂihe it StSGalbé cemtymprseisepmémrably kept

a |

st PaEry RS R B8 s ghelef e ERoRS s prcfilp and saled
t iethaethes nﬁ@lﬁe@rﬁdpféueﬁeaeﬁﬁﬁcbnwlyr ary. For ex anrpl e,

the cells may be cryopreserved in a density of from

about 5 x 1 Q‘ﬁe 68l h&dsteso@iRRRUS bdiR %ﬁfesérv@d ﬁﬁ!y lvﬁzl}m For
B

Vol unmes ranging fromabout 10 to about ms nmay
pexasao.dhe ¢ 1525@ b criyperesarvyl m@rdeamtrse@.%fromrabrne 5% b@n cells/ml to

o0 90hE A0l LT oMy PR BB

serd®d prdvetied e 25 @mP HREXIEL centSiagrs) Whil€Hom about 50 to about 150 mls
crysta lization or ice formation in solutions which

hesg¥ bacrepEsFened i eQvme drepanpopritzineii g adiitiondbs celis may be
0] . . . . .

SEEFLI B4 SIS SR b pons

cwhichihage alreddytheon vesledibelotyl feestingf MethjadsthfBeddinpgera known to
etc. Uniformfreezjng. of

into t f Qnt ai ner
TS il e %F@?@ﬁﬁ%ﬂ%ﬁf&%@g beold apitahred inig fhrgreezing
f E8iRAhOY, kBl &ind MOIN GliduRPnEORARRPS He0-iRE UBRER, ctc.

are positioned between the freezing plates

liver cells ; _
e o U R LT AR oL BT P L i
f freezieg platep abivhichfthé cezinag té bofrozdnoart pdétioned 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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freezer is preferred. When using a non-control rate
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containing the cells are pltaced in freezer safe
contai ners which are preferably stored in styrofoam

I in th f f t
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The cooling rates for such control rate tenperatures

aprevidas axerpplanhwysh codlinglkptes. Preferhblydhe contid] tatSfreezst profile
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%ﬁ ségﬂ!;lﬂ‘fmﬁﬁ%@ sgeldrriéntgl ekttt Fceescﬁf APl %eﬁﬁg thGafElslin 2 freezing

prograrmed co ast also assists |
seyedd This iz padict helysdeaitageoos siaxd e ratical peind of etyopiebarving cells

freezing. containers in a freezing cycle. This is . . :
p%‘i”fl{sc(ﬁ&g‘lgl tge g&&am%’@a&&@esi%ﬁ amifih Gegips nysigakien gife which

CEMUY £280K RO BirtnE D&EToT ntEdNG ih B lihfd pRIsERT R hcleated
stage. lce formation begins at a nucleation site which

cign chystads foamdoiel an ioe rantrhigh ckpaide throdghoot the lilges! until

th(f.dlfi %%Ji d. hasel. A'he nucl eated ice crystals forminto

an 1ce 19’8}1{)‘3 & ‘expands throughout the liquid until
solidification js conpleted. A preferred nethod for
cryopreser viArfﬁe‘J@é‘ieﬁ §1n‘j1ft)1§°dt r SUQB%ﬁW%%eﬂ%}SI tg S’.tl%’eggthe cells to a
dedsity ¥t 9% 16191 & 4 Hlefunt BorfaillRgi 109 BRMNGE LA 166 H% then
DMSO and 10% FCS t hen di spensing Im of said

sdisprasisigdnmpef said suspemsian e vial ¢gaty Aunkdrgovidlee The alads ae then

then frozen ntroll.ed, rate, by inserting,them.
R P e RS RoriBs e G MR e ebing
530 REQ TRt WBI £T00LG00 h @Middl id 6RE plated i £C76°CERELEr overnight.
overnight. The vials are then transferred to the vapor

phegswabrargthen diansferpd toide vararahasseofiadinuid pitrogemeforage tank for

Sltoﬁé‘?&ﬁi t&ﬁ%@ cells are frozen via the af orementi oned
fregzer 1 echni ques, they may be placed in cryogenic

storage boxgs for,long term storage in ni.troge .
storage fr e@?@? gellsggre 38‘7’16@] ‘flgf}}ﬁ %?%P’gﬁ c,’neldtf{qegerqedmlques’ they
ceay beplaat&th éMatenid@oret boxd¥eyr BRg S #6taf®in nitrogen storage

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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be thawed and DMSO nust be2fenoved. Thawing is
acconplished via a 37-42C bath. The cells are renoved
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C f r cells. . Feeder IIs

REPG IR e EFET Bl Dowids SR NERE Pl & Busalis fogtors such as
gg@wﬂ fdctst @d’r&hé gfovithand e%ﬁoﬁwtmw Sé1BN IRbné B@bodiment,
liver cells one enbodi nent, the feeder cell has

| thetfeqdep ?elh]éasdBﬂP pr yo elilifsetolherintected Wil HCMovin angther
a&ﬂ%&ﬁfrﬁ ﬁ{%di{ E@é?t H%S}g ffb‘?&ﬁ%& ORI Bﬁlelf éﬂé&%@&t the feeder

n’anot her e e fee er ce
ecdiis\apnembryeanadyenelyridl fibodHlas celtsel | s. Exanpl es of
feeder cells according to this invention are nouse

enbryo fi br ghhaples of Malidr US Becdsdind € S inSerdidd akdouse embryo
errbrmﬂ brobl asts, e.g, Hogan et al Mani pul ati ng

@él\ﬁi?drsyeh as ATOLsHy aIthlray ehngAibroblags, ez, Hogan et al.,
AousE R bR ?}{ rf}ldoefdy Pié’?ﬁlﬁﬁe?w N.Y.:

O
E@btdy&pmrg Hirbor Eﬂidr&ory@@ﬂ@d:%ét; alohéﬂSUrQ ECIh (L98E)1Teratocarcmomas
. 71-112. STO Rei d 8
gt laRoberoBgal JIKS, Oxford)

T S Loy e ey o

UET@édet%@) Belld werarddpodited @as darch YA, m;LmtEQ!AmetmmteType Culture
g gLk e pB RS ol S8 X A AT EERCRke e

condltlons 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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(2002), pp. 151-202. The feéder cells can be
growt h-arrested according to nethods known in the art.

o Oal YRR et o B0 E Tl ancl E R, A esmiption, e

| medhing Borithiging ek 8EkdrBydh € WoeldDatéhgyaa lrﬂhfé RBBs W RMRAyashed
and repl aced w th nmedi um containing 2ug/m M tonycin

ctwiepeid thepsthe BB palkculiesgverdd ibp spiattiadd Somab48hoa? before
f Q&dlﬂgﬁ) Hfth% Eﬂ yl{\}%%éféqulls enltlp Ubat Ion, t he ITEdI um

contalrning t nycin be rem)ved The cells
woul d be washed tw c then. the $STO.cell cul tur

woul d be. marhoss HEhSEmshr che e Rist et e e SASIOB oL gre cels
t bEtheghventioy idhhediuff thhinsludBy 84 fa88 acids (JIONL), high density
enbodi ment, the nedi um used in the resuspension of the

cEppmrotsin (HHRL), sud frapoplemenisedi um t hat i ncl udes free
fatty acids (FFA), high density |ipoprotein (HDL), and
trace el erreﬂf‘mnaerelimpqll bedd and tsalds Olfalﬂlﬁﬁllﬂlfl‘dlmnm a@sbe

R TR T TR RTRTE TR LR

C edrapiti S8 Sermai-aat hicaR, BRbiug, Fral, MM niddiambdid trace clements, EGF,
ni coti nam de, trace el errents EGF i nsulin,

t MsRRdransferamandhiyxireesstisanso decomiinmipdinaiet omberbimivat; the culture
ephag Jﬁﬁnﬁl n_%p@orﬁﬂjlsleg ';ng?y g;l‘?{j cogl%?’%h&? 1( %ﬂ? V\f t%lg '}gﬁowslgg ingredients:

any one, I nati on or

i gkgm%hne htf&* grgwticfagon, cthanotimige aid thyt@edpdi seleasing factor. In a
etﬂrﬁﬁ ni.ne andth rotropin releasing factor. In a

BB b oulie e dPes nriaRpTide kv AgRsity lipoprotein
cggfgm se | ow densi ty i poprotein (LDL). After

pfeparing a cell mxture accordl ng to the above

process, thegLe % aﬁﬁ% 4 c{iilfl1 %ﬁx écco edgng to tf’le Oézg é:)g?c&;ss the cells

swtable for su s an

t ffouddbdentzed insa méalmuﬂamg fdr(lsugﬁﬁlltgrth@ del[mfd FinetRbsy, the
the nedia is optimzed for a cell mxture

t
¢ Fragien C@?ﬁ I AEOTRIg 0 R STDPENRTIA P BIHS IBHEDORe haRAdA 1 optlmlzed
f f
AR S DU ORGSR S RS PR TR i
cpmppisesctqmg)rmk gsrum frdmmbdie (sgr, (DulabdeokinmodiB&AFaglé's ardium
f d FAA den opr ih (H .
it g‘SlﬁgZ&& meisleﬂirﬁ P@)ﬁpﬁ%&@bﬁeﬁ %&%@S (FAA),

(ﬁ Xeng d ﬁlr arsfye refear
%fﬁonszy;% ek ogeﬁfczfgﬁ%?ﬁﬁssf%ﬁ LA Al o

1B WERg ,uln@ﬂ@dtr@rrsﬁ@'nnghmagmsonmané epigerabiyharfdaastyame,

combination or 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 (FAA), high density lipoprotein (HDL), or trace elements. In another
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et hanol am ne, and thyrotropin releasing factor.
According to one enbodi nent of this invention, the

W@ os05445¢ nedi a does not conprise | ow densi t yPCT/US2004/039964

| i poprotein (LDL). Another 22edi a useful for this
pur pose conprises serum free nedia conprising, bovine

S@rﬁﬂgﬁiﬁ% %%@m%%?ﬁ%?eﬁ ?fof %ﬂtﬁﬁ (%1? |%iﬁe 8§¢.}% %gqgclﬁex%g g\e%cr{ed from the

factor rans
hgiup condistaene. glidagondiverpasvinentior, tihendBdiR AAQeByrBRbpin

conprise | ow density lipoprotein (LDL). In another _
éﬁg%aﬁllﬁéﬁ‘it‘?f- tiRenpther snhedaenbihemagieidoes noteentpaise ow density

agy hi I LAl BORI At €] H or C

o o e b il ) e

celeaits, gnyago_nelimértgtrdmietﬂ fagog @it}?!nbhmﬁ'ﬁé ael tﬁgirfo‘tﬂo@lﬁ fel¥sing

gL o onsisting of glucagon, ]iver grow act or,

e{aﬁg’ﬁ‘oﬁhm er&?%m?%t&sg%ﬁhaﬂéﬁ@%i %@e-f actor. In

anot her enbodi ment, the nedi a does not conprise |ow

density | i pBppust @nbodippnt thefqopeertegtipy ofedleismiBAKY culturing
W ' [ t el H I epents, . .

o RaaERRcl b IRARL B 6 Pty Sk bnogh AR TRt grciom

t doncettrasipinns agproasnagy 0aidd.. Inl cheasniiddenheepe %bﬂ@ﬂfration of the
tne

CHSAdREDEE " df SEhE s Re e PR RO ebiha ricstinamide s
bsihween dhe brddoldfnOhtSmaVbn@RGLHGT o£MR ?(Sslugﬁg mgﬁ% In one

cal ci um concentrati o.n I S approxi nate e
eqrblofliment; thetdemcengration of gtol foge fofty tbids BIA6 uBEqA0dnwgsn .

AR 0E RECaRop o S DB i hetpanbodiment, the
canceittatiahiof thedliver keow thsfbtbisi2DudPnINGh Bhe ethBo@Rfent, the
enbodi ment, the concentratiop of the free fatty acids

j ongergratiog of thg ¢thanedansing deli rdvit In pheenbediment; dts @ncaftration of

' : di. ment he congentratio
P dhEoh R RopRS, BTATITRRL bRy ER G RL on ot e
diibbds feginl. Thene embeditieat, ittncdieritheiof tof @l AR Jdetidosie is
%ﬁge enbodi nent, the concentration of the
t tropin releasing factor is M In one enbodi nent,
the concentration of the HDL is 5ug/m. In one
enbodi nent , e cdhnsdanentatheonedsd istIve YN mozha, tvits dneonysrises

s T L ST I
HBLESMM hicetindraidey ] aahatselérddy [1:8080oppb), 5x BONM zinc,
10 W eFlsnninei Ui EGTobngeim! HEGR. S mijrhwstosin s 10
gﬁgg%ncioﬁéslogg,%dgq?ﬁ %lgggoﬁ{f Q?\.{%Ig} ﬁg?rm&g fécgt?fdtrli’os%g%?nolamine,
etOhdh Blyaetiropan 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), 0.88uM steric acid(18:0), 1.02uM oleic acid(cis-18:1 n-9), 2.71uM iinoleic
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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10 Mthyrotropin releasing factor]. In one enbodi nent,
the 7. 6uEq/L of total FFAs conprises a m xture 2.36nM

W@ 20051054460 aci d( 16: 0), 0. 21 uM pal m tol ei ¢ aci d(BCBUSBNI/039964

n- 7), 0.88nM steric acid(28:0), 1.02nM ol eic
acid(cis-18:1 n-9), 2. 71lmMIlinoleic acid(cis-18:2

n-6), and 43 | jnol enj.c acid(cj.s 18:3.n-3).. The

medi a can al’&S ' 5%0%1&‘? icB?l_Bg’sl‘l_ %nst%ftg’étl’éYﬁ)nHS’&f’@rt?eaﬁ’lated
P PMsiic shBdraBAIR B with ExtRRBIAAT thhitxS IHQRNOF ieRiradelular
anot her enbodi nent, the nedi a conprises serumfree

mealiiy comppnénds mgludisomitraze seirlimitesl tbwellagguBSAh, as, for example,

ni_ Got i nam i der ma r factor. (ECGF insuling . .
ColfApefRet cotfle T aPe ot RS Frafeins Apph Rl o aminin,
o1 aEEBIqQECNIBIOshchichlB Tsc. ). MRt dollaSer #heh @nfpldeealibe used
plasti¢c substrates coated wth extracellular matrix.

Blenepiras combingtipn walh lamin safibrorcetghgs Heermbipsiqn it

t limted t | : -
HipBSeRl orohfh Uil B0k ARG bt Rula B ARH .
Exiaetlhdar hibdbixenesat dlso bagroviatetd hiynhe foeddfbdells dederibé @dve. Such
Bi cicherri_ cal s Inc. %W"F The col |, agen,. when enpl oyed, _can

wellpermixEss ang ex el mesr sombinatonsgan bensetin HCV assay
fthﬁ&&b?&EBﬂin othf%iﬁ@émiioﬁ?‘“ on with proteoglycans, or

wth tissue extracts enriched in extracellular matri x

mat eri al s. C I ' : r v ded
by the- oedbl SHPrbsRlonTBE ot ES AR BuRe PR AP
pratidingsin atteb exdtureciaht candse infetted xvittoHQVhaid thesfazaprovéle useful
used in HCV assay_.nethods.according to this invention
TRIERPYIES Rpsbns fop e Wpntificatigp aud Fod FRIEFRAS AL RPIouRs that

Ya8f bd uée@ul%?ﬁféﬁin@%aﬁ@nﬁé Ish Qi b MBS ViR or $3AeRBrch relating to
infected with HCV™and therefore provide useful in

HEVanfegtiomr €heyy st prekerfadrenbodirheigsitthé celhedngposiivas pHibisd

ni f d b ful. f t. ti
Sy £ i pertAHES A B NE R REFG o reioug ufvatent of
rreARDSII A RNIER0S Bif6G{duS Baquiviless is bfl M@ k@4ihS6ther than RNA89S
enbodi nents, the cell conpositions of this Invention

dhat ipeansbin efqredioing gremning abeut 004 episss stsaienihen about 10,000

equi val ent . of, RNA89 RNAB98. -i i\ O i val.en
B Lok B B B33 50, 00 RO S A SR M 8l afer
Roathdtihg gx D eelle of thabnpboitibnSpepited afioeding §F B@Wefthods of this
than about. 10, 000 copies or _greater than about

dgbqnélgndylth.@yi R sirus; edesprdine o oroerpgodiment, the cse?lé gr%ci)nfected
PGS o p o RO AR P o Ep e
HGWivalent $or abouidz4hags ticabone3 edémeksne nt a vollameadlabsut &2 ml per

: q%zg ?é(fecgﬁ(gég ? oonlt acl @gﬁ@:eﬂgequﬁgpﬁlgg iiplg,[}gg f:eﬁs%e?ng infected with
HCV are cultured with an extracellular matrix. In another embodiment of this
invention, the extracellular matrix 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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equi val ent for about 24 hours at about 37 degrees Cin
a vol unme of about 0.52m per cnR. According to one

werwsgs4aent of this invention, the cells bei ngPCUSD€B9964

with HCV are cultured with2&n extracellular matrix. In
anot her enbodi nent of this invention, the

ee)é(t Irala)fel l & Bﬁt g{%e P tpﬁ'nrg;}))\rlcl) d )%iﬁ]?}ﬁ%e dﬁ@g;eg against HCV

mraemwbrort@@f big Q&Jehsauemdtm@m@aaa%m&ﬁ&s Hat bRdl S
i nvention can be determ ned by neasuring, e.g HCV

mowé@rmn&arméHGVmuatﬂma%ﬂ TG rMCIths ﬁx&macémgtpm@em and

Ci at ed th t
Ceg&gg a(C?J Qofi@c%uﬁ 0 orgtc ascfﬁﬁe{ ﬁ:el cg{‘t e lﬁ&f ‘g}l?‘ﬁ%m {fie art and
rench Rits for Wis@urpdie afeﬁédrﬁn&fciallytdvfaﬂﬂﬁé can be
guantified. There are techniques known in the art that

canbe used FeF qRRESiNG WithwWhskselcoiaYy Medhuiber 8F copies of HCV
nucleic acid nDIecuIes have been produced. Forexanpl e,

mﬁt@?&?meedcﬁccomg)ﬁOGh@lh‘@nﬁipnb@dew{mnmtas@ dolgmerase chain

1L e r ot Lns or

PR BRI it P Bl il BTie Ry e
tRTHCR meidloei i nﬁmlﬁledsmhem the NRHHQ AT chpies SXHCITRNAGre
protein and nucleic acid nolecules fromcells and cell

cdetargined PyYoFRPATENS s Yalugiovirscpond mecleif ecid meolsedmoldmosn
féﬁlioutnppﬁt B Fo MeSafr! g[@g%rf?:éﬁg Ic¥11 tgé t?%o or (?d'la to be assayed

quant’i ng With greater accuracy t nunber o
ofitheiGd thﬂafdmu: b£s sqond vireslonz sawodd lngclbm dehd imolenwien [tum de,s1rable

(TR id Vi T BT RRALS, SriBanbsarnd Alclge aid

t bSO UG relhidg t(RﬁCRﬁﬁN]@ f_llgo}%nhﬁaﬂﬁqérf 189n %H&Qlc acld

that the nunber of copies of are eterm ned
cQ@mpaSlitlnlg ahtlgn vahleapsid strustseendo noe bmbediawnt tlmﬂeeomi mlclelc

i MR TR S PRt S T s SRR ol RN

framamé 1s&hé qmmdmn !BdﬁlﬁérV@alﬁﬁﬁﬁé’a Vugs eBvBvide.g, the BVDV
nmol ecul e. is desirable that the second virus is

CN@&%‘Y&M%T@@: DepositWasVRH3#)-t he second nucl ei ¢ aci d
nol ecule is closely related to HCV RNA (i.e., simlar
in length, The pt@s¢resie®fdtﬁ @cwmhymm' ¢ri roweleanabid molgcnkelis

si.d struc the s
R PeeS UL b s of SR GoPTRD] o RS AGRfion o the first
GiiRlca RaDinBiBiule. { TRis SQEAANIAND] BRORE Wrdhd MohfidikgNAd correction
fromBovine Viral Diarrhea Virus ("BVDV'), e.g., the

BYmderpluctuptens adreRYDEPEBIEY-No:  VR-534) . The
presence of the second virus or nucleic acid nolecule
i s advant agBousxampte, ttheapresent seentien povades ithet methad comprising the

Serlljtsrogl for the quantification of the first

1. combining said HCV with a known amount of Bovine Viral
Diarrhea Virus ("BVDV"), wherein said BVDV 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 BVDYV to form a combined nucleic acid

extract;
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nucleic acid nolecule. This internal control allows
for the nonitoring and correction of random

w0 basosast ons and assay variability. For exanpP@T/Usive4/039964

present invention provides2fhe nmethod conprising the
steps of: . conbining sai d HCV with a known armunt of

Bovine Viral D arrhea Vir. ' BV ein saj
BVDV cont ai As a §%<£}8¥150 ]BIHSEPH‘)’IFP(?I a@g{ﬁxgaﬁ % Sédete‘:table
qﬁaw SHILR B Dbcilidifer day ARt h@élelc%cuﬁdﬂdraas%%ﬁlgdécté&fﬁlé Plobe,

| s of the conposition or the media in which

déllﬂplélsaﬂ@cﬁiﬂ for vaid eeconduelsic aviksl ei ¢ aci d nol ecul e

derived from HCV and sai d second nucl eic acid nol ecul e

deri ved fr o BVD¥mbpiifyfing said camnbined edclericcdcil extact oy PCR means;
extract; 3. adding to said conbined nucleic acid

extract a fbrst QQmmglaevmcﬁﬁ%,ycl&ﬁdﬁﬂng §aié p@plification a
f or S%I d first nucleic acid and a second det ect abl e

plebskab LG pigap! lﬁkeageﬁelefiweed%}y @%m@a@e@réwtm%hl%pr@baen@smd
%&métgé@mglgp @jd conbined nucleic acid extract by

quaht ifying at vari ous cycl es duri ng

_sal d anpl i chat | QL o?eﬁfn%ct fesg éL % ca@ ugeg[e tl}]e amount of

i ndependent 'y fr om

saidifiiseaosidicdeidabrblile ipEAlEICY an@ Xlid ﬁﬂ@irﬁibf 84d kdvend nucleic
results of step {7) to cal cul ate the anpbunt of said
E}C}(ﬁmo}ﬁ%ieeliﬂ@\é@ d2R$l ecul e in said HCV and the amount

of said second nucleic acid nolecule in BVDV, and 7.
eval uating 7he aémhd%ilﬂg the aerararycdiseidl calcatptedharoennt of said first

?ﬁcﬁb@f b8 mdlucihe h&e pg%}?ﬁ tﬂégy grgr%‘%aﬁﬁ%%qd ! dxfl&t%@ amount of

conpari ng sa sal d secon
reatd secondaudeicrackt mp;te(pf(l) With Baid &indwkRevsinastald seebnd nucleic
said second nucleic acid used in step (a). According

1351 saHBS@HBbdi ment, the above method conprises the

addi ti onal step of adJ usting said cal cul ated anount of
said fi rst Ageqrding taenathgeeabedimett, ithe ahosp niethodppmprises the

3?183 al g eg 9 ?}%&}ﬁ&nf)%sa&? &m&gé’ce@ a&at%blqt ?@éf%ﬁr%‘{fucle%%iﬁt

nuc

kdetasmiaehin stepoff) Bk Gact@adenamine o} @orﬂ@rﬁg@@ﬁ&alcﬂl@é&ﬁnount of
(a); According to another enbodiment, the present
i qq%q?p? %anlgl\qla@gismétep () with said known amount of said second nucleic

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. Ifitis 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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met hod of determning the effect of a conpound on the
production of an HCV, conprising the steps of adding a

w@ eoposHado bef ore or after adm ni stering the HRCT/US1004039964

conpositions of this invenbon and subsequently
deternining the presence of HCV associated with the

ls.in the c I ons_an
s seblice dRrERERGS e SDa PRt Bh TRE bive Hatieed fraqd to the
tcbﬁlpﬁ)ﬁﬁ@ OtReleibecARpIYea ke festhaf dofpoui@ (¥ lrown to have little or
contacted with the conposition, then it is preferable
teattochen Herppigducten adni ni stered within days after
the HCV is contacted with the conposition. The
co npo u n ds tlbisyentespletddlat thaléaigpdpalations of thegmesennineaion will
S{ activate the %Joduct 0

/?c?ce&'ﬁpé%e 1) In QTOSEReRE 58S RATH &t a%?ﬁ‘;%?%?gf@%ﬁq\’h@fectmn of
l1ivle c&1)6GH @ 1f mérdi BorbEVStith RetHoBY ghalyths p%%ﬁﬁ&d 1n|-:1%§lf'1'ﬁ}eﬂ~°(e .,

of such conpounds include, but aré not limted
Sprivelbrletenr Thaassayewilbimanivedncubetipg theds]] mpulaeomﬁsofah@present

rﬁf\%n? ﬂcgpq o%a tgésl{%ercvsélﬁgh %eesdg ggrslgta? v@fﬁlg]gré\gﬁlal%déum and

tsnfzaﬂe domaﬁef THecdBMEe tHen@bhiaoed with thb apsropahte FHEW as
expose%ago t he conpound or have been exposed to

ShzsupRed 28R olhedinigssioniof thesis by dheHGY m the péesmcer@@d absence
SRS Lo R M BESLA 00 e AT | ki o
éh@teetyfmlinpdmnﬂ heinigttesied magé)niadgethﬁﬁaymlhme mfld:ails mghmpmsence

|
b Sregor @ggvﬁu;%g%gggg&p%gf%gg e KRt G st pormpound

aﬁ% giveR phaelin tHY cyd18 oPERAY RS WFH' et dYAL MR some
| nc

ating the cel popu ations of the present
emheoditheris, ibpey badesisabla t@g@ﬂtﬁ@t thei viihus paftiséagerith thp@pmlpnund at

S A AL ) D o e
dﬁlﬁl@ h@@cﬁ:ﬁdﬁ baN&n ativey,| i0fRG the PRefofabld e ade |tﬂ1§cd?1¥pddﬂ& atHMater

in the presence and absence of test conmpound w || e
Stagedn the. viral lifeseydaficnmmiisr the achahavebdcoms infected W1th the virus.

SOOGS0y, A5 ST RS e e
aakidﬂem&)f dife tihe it iotrdes to Hetetrhiziervaicther tietestadongporay hixea

d toﬁtéhe t est corrpo%nd at . any_given phase in the

g effectgeaineingeqtive byrBe visyanBrierminigigaparticular stages of
Qﬁp%mtc%le ate ﬁ'ﬁ)ﬁ Begied Qﬁétﬁo&so\%l?ﬁﬁoxxlﬂ?o b EISF skill in
particles wth the conpoun e sane
vhe a&tt. i nfection of the ceIIs |s initiated (i.e., at

the same tinme that the virus is added). Alternatively,
it may be pﬂm‘mﬁhg eoheenadtdondef the givet ekt admpohral 8¢ selected

t. Ilfeccle after the_cells
Redlb g e Slrfgf inclydidesamy wagqu@tlen% favhifhng foryig ciegas observed
QAR AR Mast thb? Iﬁ@ﬂellﬁgﬁ'@}%}?&nﬁ%ﬂ&%‘:ﬁ e 4 b ErdcBRlobserved.

conpound pri or
For example, assaylng several concentrations of the test compound within the range

from O micromolar to about 300 micromolar is commonty useful to achieve these
goals. It will be possible or even desirable to conduct certain of these assays at
concentrations higher than 300 micromolar, such as, for example, 350 micromolar,
400 micromolar, 450 micromolar, 500 micromolar, 600 micromolar, 700 micromolar,

800 micromolar, 900 micromolar, or even at millimolar concentrations. The
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addition of the virus in order to determ ne whet her
the test conpound has a prophyl actic effect against

WO njososd446m by the virus. Determ ning the partiPRCI/a82004/039964

stages of the virus life cyZle are in is achieved
t hrough net hods well known to those of skill in the

arL var centratiops.of ive tes

St et o eBEile FRtRER St Dot arng touni

GRANEARS 45ab 9?& Bhgedd fCBndtlaByhEroabdtect is observed

and al so at Teast two or nore higher concentrations at
which ato SR

assaying s g{l/ grrl g{{é@ﬁ%@% ?ﬁt ?’Ztﬁ ﬁ)?ﬁg t 1!?;t 6 test hggncemratéon range
wintlbi whith theraasuyeis f:asmahudﬁedmamprmls dosmg sallotiois \Bﬁ)l@h y1e1d final test

m crono i S conmon to achieve .t hes

ToSomRd Ssey Srrerprgiass LDl TistPpaBrdt) Bucamaie 1.0 micromolar,
GE0 hfdrBm8far tl@@ﬁucﬁ'&%ﬁﬁfaﬁf 20.0 %6&%{3151360 @r}ﬁlcmxﬂ&ﬁf 1bban

300 m cronol ar, such as, for exanplé, 350 m cronol ar,

A0Gromalao aml 300, mirBemIelaz o6 e compBOd imassay mudamm. GUOmentioned,
] Ccro onol.ar

| ar 800 m
TRy bt 0T f prvinghed B AR TP phuit be run in

Tibgse sduic Hﬁ‘fe@éht chedeaR@tbhs; aldry pRité:@Blyi the c@x@b&ﬁﬁﬁﬁdrﬁldsﬁig will
of a conpound provides initial gui dance as to up

reQRgpEse, dor exapmie dt 3.8+ o¥s 91 B, tldsi2, 1I3n1%ml569€éﬁ‘§16&99'06§1§ﬁt10n5 of

%& @ﬁﬁ@%ﬁd beG LGSt § %@&%%ﬁ&%ﬁ?ﬂ{ @5%18%!} aRgEo MRk dia
€ assday I s conducte ris

sohcdntratien 860.05h my¢retrbl, 04l mio&&hol(aarﬁ)ﬁ)uﬁdom;/l 0 mlcromolar
RS L5 oo A B i o B RAoLidioorr
NiscH RRbRblar, 20, PmEtSHOMR! .0 mif@nHi&! 90’@'@1&0&’6’1& 399
m cronol ar of the conpound in assay hedium
meictonoeia 40.0 meswnzolar, éﬁé}micaomo}aa,rﬁg)e@ rrmrdmoﬂar; $5.0 micromolar,

i Si. t t I t
R Bl MR oA Hotiorhd itobieler, 75 0iBhontRt o
trﬁﬁr&ﬁ)ﬁﬁ&e R, O%tnbﬁﬁndi?%'%@ ﬁﬁidrbm@&? msl(i ﬁn%rf)ﬁfolﬁxﬁlmlnﬁ)romolar
, or nore

Cdbmiteamolond 260 ’mlﬁéor@gmpd@ﬁd) m&rﬁ@o?caeslﬂ@d) m@gemolar, 150.0
Cr%ﬁ%&ﬁ‘ilaraﬁ.é&ﬁ%ngi%%g'ﬁo ofre o‘%n&% 150,03 fF om@grr, 19805

concen Fon o i Crono!
%ﬁfcﬁﬂ@lhﬁlﬂoo Q nﬁcﬂ@ihﬁﬂﬂmlll a.0, mﬁr&nmﬁ a0l rﬁfcrorﬁol@r 230.0
m cronol a onol ar O micronol ar,

rﬁl@?%ﬁraﬁ‘lo aneromOé% %P&rml%n@wm%w@waqmol@s 230.0

P50 G Top Spmictinlaf E 308 pRfronlfc i thotest

ndoorposibar , 60.0 m cronolar, 65.0 mcronolar, 70.0
m cronmolar, 75.0 mcronolar, 80.0 mcronolar, 85.0

m cronol ar , THQohpruadotibateste® maY intlade fragments dPParts of
m cropol ar, /110.0 m cronol ar, 120.0 m cronplar, 130.0
rﬁaét}ré%pgzpmqggf@mpwls @ﬁmaarbe derigied 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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m cronolar, 160.0 mcronolar, 170.0 mcronolar, 180.0
m cronol ar, 190.0 mcronolar, 200.0 m cronolar, 210.0

worzasosasar, 220.0 micronol ar, 230.0 ni cr onol apCT/PA1D04£039964

m cronol ar, 250.0 mcronol @, 260.0 mcronolar, 270.0
m cronolar, 280.0 mcronolar, 290.0 m cronol ar, and

300 mcr lar i.n the test c osition. T compounds

C R B PR Ry s RO BOE e SUHERTLT ey (Goraginbrapeuti

nekrpoahdy/fo BfeltfdatrREntCATRACH AhtigticidBal BEmPSNA b PBMers.

previously known conpounds through a rational drug

desi gn_SCheggyardibss! it tRE QRASESE yhabe REBAINBHS | @liEd for

from natural sources, such as I mal s, cteria,

faybrgdxicihy,atmnay beinesssary henoditogthe dalegicaradtibiy kf therdmpounds
ri ne.sanpl.es.ma e assayed candi dates_for the

TP akAeS PR an YT R AR e Pheaattcas compotnd or group

CTEBRpBeeds. At RuRAL bidl HsayRRAl MRE&IT dittk paRBRLE At alRitic

be screened for toxicity could al so be synthesized

{indigatiombaingigsted.c Brrpopidy indicptiens inchsle JIC¥ ompthenairal infection.
bei ng nonitored may be antiviral conpounds,
ant i bi ot i cslp paefeired rfnbadimetnds, yhecamrpeuofdiss present invention may be
ant i depr essant s,.. anal gesi cs, anti hj_stan nes, di uret.i c,
ARed RSP S or e 4 COpo AR Ao ReHE £ AR 8 fisepeutic Compound
GheBlchatapstis a‘%ﬁﬂ’%@?ﬁ@dﬁ iff&tiohN®rhf ARLHRIY beEins with the

a

cancer, antim crobi conpounds, anmong others.
Repiifivhbers 0loF raneo§ eandidate subsigpeesahat thewpadserd atterghbted

t for cytaotoxigit Lt. may be necessary to
Byt S EPf nbbeipf iRl 8 PR s bt sruture
psuoly bl X950 mey ahbanfod futihedrih deanepthb® eBfokts C @aNer@frudtures
partjcul.ar conpound or group of conpounds. O course,
soenlikeresg Rroy) e|usa®&>d%@atl%%arfsh%nﬁaﬁﬁs designed @p apfipiY jagents |

S i . . ant i odicat i ons. |
SRR DAk B Bl RESERDREY s AL 3L ARGy an
estdoothi vertivity ahllgseassapsarfainddho iprresethe potewit dfahe cmypound.

hin s e S scndpits AooEOBBERALGIEods of the invention

558 Aol poe AP Tl PRSI ity o

quitetitidhleed sorbponds e She oyt legfh compownissiee salecdied @raptdrgdeclinical
therapeutic.area. lL.n e |ary e dinments, an . .
ARG es e et £1 BER- b SR eh Tilioas ey inyty discovery
RYcdde shisifdl gile@ily fodiubdé thediibithedl 8F 8bAPSRING t1eft fral BgrindInelhte

structures may |ikew se provide useful, particularly
SH3%¢ct ur es designed as anti-HCV agents through
rational drag design. Once the tenplate is selected,
addi ti onal TBieamiviite yeraendng tising the ellgwipiiativys afithe psessnt

RS OB B0 S o R S L5 SR gy v
tdipedi@tynadeab®d edryanithy 83Ed @Ry 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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at this stage of the process nmay be perforned to
provi de efficacy data on these potential |ead

waeeowposHads. The top | ead conpounds are sel ect eBICT/0S2004/039964

enter preclinical animl te$ting. Incorporation of the
present selection nethods early in the discovery
process should greatly reduce the nunber of conpounds
that fail during this late stage. The in vitro
screeni ng using the cell popul atiogns of the present

i nvention may be enpl oyBdcBYeghWVWX9%e in the drag

di scovery program but nmay prove especially val uable

early in the discovery pfocess. The gwformation
ob ed from such an .8 provides the chemists with
the ap Zi

opri ate i nformat fon toffaxi\y zi hg pot ency and
efficady in the neW tenplates. ! Usi ng tHi
t e veNher L
priofitiz based on Hei r j
and conparled toz=known drugstin the ganme therape
and chem cal as For exanple, thdl VX-950 cou
used as a reflerence conpound for neW anti<Hcv ©
agents. Structlure off VX-950 Hi gh throughjput assays for
screeni ng nunmereysS conmpounds for efficagcy using the
cell popul ations of the present invention are

speci fical |y rtai [ t

noh © hr oughsh R EFBURLS R oEsHEENBL BB RA B Rnad AF

telfifiicy ping thccatiopupnitiassaitbe pi@k eniiaveaitionenp spoetficaiye

ex oggg to cell cultures conprised of the cells of _the
beBRlated rferiath crThatitenti Usdiighi ok S6EeRs eV bing

e it ' o
B e S T
oell celities nempifised efpiwurets ofthe praaest inviention/iheltiadvieybeen infected
pr.epare d since stor in a.conpound ba t

R AR e Bt DU el ey epesed o tgV. These groups of
Soffipb@hds Mayh &8s aiBlell HOMNHIGH ShdThf &mpdunH§ v EhsBS Bdividually
fornmed. In addition, there has also been a rapid _
qrenarddl and sinve stheed nex conepopné panlat the assemilyuseng fandom or guided

DRSS AR R e o8 EORBSURIE B Rt
or a1 ecepuBrd YAR RO RERISG Pest & FRd BHST Ja it A et
ggwnﬂ AnBSROBSIRh e R0/ AN bf ESmpSIGIAL!] I@écﬁqlibr%%lr(@ains a

nmpound, or |ead, generally exhibits relatively wea
dengp nimper of conwosndssehichare strsensd nhangadiigloginal tanget such as an

C a re-traditional .nedicinal chenist.r :
PRGNSy Pl B B th Bl FR iR o bl B TR Aptsponsivte for
phepisidentsfisdgSuch a compound, or lead, generally exhibits relatively weak

activity in the screen but forms the basis for the conduct of a more traditional
medicinal chemistry program to enhance activity. The libraries may be prepared using
the rapidly developing techniques of combinatorial chemistry or by parallel synthesis
(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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the rapidly devel opi ng techni ques of conbinatori al
chem stry or by parallel synthesis (DeWtt et al, Proc

wolados/opaad Sd, 90, 6909, 1993; Jung et al, AngheI/ChI®NI/039964

IntEd Engl, 31:367-83, 19929 Pavia et al, BioorghWed
Chem Lett, 3:387-96, 1993). Alternatively, the

TR TROBAS iR lririar oAihe?Ee hilhral kit SR for
tlhaaﬁéxﬂ'ée AN UEWHICR cHIeBE oM, ADOMEp-wIbChshiBs maiﬂqu%ﬁmber of

are described i e.g. W 95/ 32184 (oxazol one and
Al Torents Tsesontsfir ansignee WDe. oS/ Itedize (i AydY Giferent pgmhinations of

T i
icostaimaleot SubstentiAlgaill poksivld Fermaaitions of B@GuBdituddls. The template
step-w se fashion, with a nunber of, different

rf%%}@‘éf‘n% Diasedtemplofe fInFiaRes ERFPPFARS dde vl BhrEmagaphore such
h

B chRtd Ry Rling Wb Sh SERelL cHIRHO NG hoipk B Which i {nfluenced

aoore diyrchedlcabthas bivddgicd cahdigeratibnspossi bl e per nut at | ons

of the substituents. The tenplate may be a bi ased

tenpl ate, fThus)thstéansspulnicaispad did Methadk BOMB present invention
harnacoghore such as a benzaqdi azepine rin

"EHbh e ¢ fytlead qompopngs & dsvs dispe¥ery s 3t ot library
%fe%mﬂ# d@@ﬁﬁh{f Aovkhaltn % ﬁﬂﬁfnog{nﬁg g%? bgeg{ ﬂéljaféﬁ% 45in cross

he cell popul ati ohs and. e presen
isareening off singly spethetsecbrpurds middeyndiesidalty irpthe datoritory or by

drug di scovery. In . addition to the |library scree
aFis8ne S haingd, Rt na ot bgbthoura g e guivamtitlod
biet A NBHAS SponeELAN Jightef single synthetic
conpounds made individually in the |aboratory or by

screeni ng QEtaﬁ&ﬁéﬁalfé aﬁ'vf:‘ efle &@g})&?&s%é} b@g&fméd throug

sources such as micro metabolites ne sponge
am@br}:all dnigsiesign basedtonghe sthtdumatfikneywnthielo gma‘moamd& comypounds

S S TEASH L BRLED BAbATE i Mo e B

o/eofis] tebBlifuesiol @&nﬁﬁtephﬁisqu &Rlg d%gltghoﬁhe g&ﬂ of ﬁﬁ‘ﬁmgpdi‘ug
been conpl emented by the powerful techniques of

clspig iseto-paedics siwertenalignadiess cg:frbloliﬁgaaljw attivefmolatulonaf interest.
SI nis uct u anal og

SR s RBUPR Rl PRl R EEURLEO e or Rt B o partcutar

tiedibanabatesayd dereehed fbr RALIEMCVActivit ROWS ASresnt invention.

conmpounds for a particular indication that may be

screened f ‘chaﬂﬁﬂg ﬂd@ﬂe%ﬁflﬂo\dhﬁl&‘cuﬁierégo{r@ﬁleﬂ{oﬁsi§ﬁ§ed to
i nventi on. Accor gﬁ% to one enb 0 i I’rent t he above

Enpémepyslysreerntthe lof apémal;tyyofwrr@@nndm Hﬂf\émodmuon For
2 f n rodu on.

SISt PR R Sl RSt £ SilsitucaBhoumndiope

dtfebrddeaiicordye tidmeMobiEof 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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screened according to the nethods of this invention.
In a further enbodi nent, the nethods of this invention

wae@s0saso t o i dentify conpounds that inhibit tPE€I/US2004/039964

production of HCV. h one enB3ddi nent, the prinmers and
probe used in the nethods of this invention are

d ' f
SEPhPREY nRnRS R aL TR ECNRE h ub R o Riacute orfomm o
t dupldxokittousentorasieh dyosrahe pimbR! 1A on@dmbBRiA&It! th8 8ntire PCR
tenperature of the probe 1s 8C to C higher t han t hat

orgioRavap ebewirlS0 by prirsan dengite present at the 5 end;
c) there is not a stretch of nore than 4 G s; and/ or
d) thepr obeU@@dsprimﬁ:rs fust probe fasrthas' EER 0 BVBY csintbie designed

h t f d th f
S rs st p erf TR pQlio g sl it Soprubahe
estirhérs oPfilBhe 60HOV M@&h@t&@ﬁtmﬂo@% bﬂ&@ndlé'g?%o Hibst 8ABVDV.
Useful priners and probe for the 5 UTR of BVDV can be

deémern end predesicasrbe dhiaisedomeompterein sourpes. that synthesize and

et S LS R R S )
OB VBVD¥n bermaiRtated e ipfeoi@soQdDBIecdlt ai ned from
conmer ci al sources that synthesize and prepare

nodi fied nuglogk emb6Hkhdi®behelifention, dwo @iFfeRn@ashl Pateled
%pl i ed Bi osystens). BVDV can be nai nt ai ned b

cuegenisTPTebesMDBRSede pach speaifie fas oapbuidiaiehe Oﬂfe¥ phthe HCV
' I{h\ége% éc?@moie%lgg 'altu]i ees@(t,on%%?fdm(?&% I%‘gleclu'f Qr Q[g%qi.\ﬁher
probes

cdnieerdimoént} daeh lﬂﬁh&dgaﬁﬂc qamaeatgpldamsohﬁcaubm-tamlyd Aiehsfeatdnd a
aci d, npl ec In.a further enbodi ment, each

I
P ‘i{%B‘SE?é ¥ & 1y orady ;Tgﬁ &up different fliofoggpiet sobay e selestrd such
5that9cﬁt%l %’09 ?ﬁuﬂ&%{%ﬁer{&%eﬂs thit&abe B&ct Er\%t AQR cross

ffer uorogeni c probes are se ected suc
tlh‘@yfeganwbdwgeri thettwb Ipadrse Foe axampe,ade di$hm£e&amrd; d=he 5' end of the

OB ol LhBL LGB SLaEe LR, LML

t e FhM'S! an@Qh@ Stallof (Y RBShEdRedtd1d fBBE %%Wetl%e"l’ed Wlth a
reporter dye such as 6 carboxy fluorescein ("6 M),

amDIOI’tqii dy&suchrad \AC. tTHs 3 enboitbadk tietcttalile erpb@bmnémab'ﬁéed with a
th rt h. as, \
AL s SR BRI A v S8R o

dyehsehmateibasia l'aﬁ@ Wesbdnd nﬂct&ﬂ@d’fdl 153 ﬁr&uﬁrﬁ%tﬁe reporter dye
Thus, when bound to the first nucleic acid and the

st s eRdie té? guepcher dyernd ther Hendrpf (e proberresylépipra sippesgeion of
s By D WEpSEREE R P Mo IFndra it i

escence.
Burciangacadrisquénceathieuenclieeis reinevead fiomp dheyprotestey thovefon of the 5'

ong .t h . . . .
ai' exc% theraay degrading the fluorogenic probe. This results in a fluorescence
emission, which is recorded as a function of the amplification cycle. Thus,
monitoring the fluorescence emission provides a basis for measuring real time

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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nucl ei c acid sequence, the quencher is renoved from
the probe by the action of the 5 3 exo, thereby

waolegsasi4sng t he fl uorogeni c probe. This resul t SPCTIUS2004/039964

fl uorescence enission, whiéh is recorded as a function
of the anplification cycle. Thus, nonitoring the

(o e e iasitee e 2B SRR -
TEHTA QUARESC HC\in 1 -

“Ggg‘éj e AR AT 0T m’%ﬁr??% Pard SRS g

| G RIEC O OC ASCCEBCEIATTECOAATANIRA 3l.r ever se pri ner),

and the HCV probe, (SEQID NO5) 5 6

FAM CCTGGA aetiohANRAbStarrikldean plrd smeresweliabf a 96

ggelat%%_rppﬁg MG o éa{p% ??]ﬁép%h% J@sy%rﬁg Igesrtéj éitSyI,E%A)D In one
%T%ﬁm@ﬁf& 3 muh;irl;an Rirer @R %h%tloﬁ is h(ée@ RgT§EQR@DPCR

NO. CGA- TAMRA 3
trhectipathat em@hﬁgmnd:masgees dap dif&nentMAépsm&mlﬂasemsly, e.g.,

o8 b e oy AR e e th HaR Rl R b e

| ddveiihdeOsT alldwind thie @k@ﬁnﬁﬁer RCBeteREat ifom HEWS&AtIVE rult was due
a RT-PCR reaction that anpllfl es and neasures two

dp thefpetihatthgculpue was telyrpspiivees semg tohmcal fajluye pnke

e |
feggfgﬁ\égns %j%dﬁqstéﬂé ¥ \;f;egxggé\{ééﬂgf&l ?fﬁlg% g&k&A RIRKA standard can be
pngdifietlimaéo vl B THRCRreackien Wﬁthar)(’ﬂ-d@h‘lanéiyabuﬁfer PEsApplied

Bt Uonatietceate. s P Bt B ER AGHP, and
QU SFI)EBS%I? §lym-5?d§e ?Epl&é?_ﬁﬂ% . 0% ‘%Ehéﬂc%?t} Cg%e% SBhR

standard can be anplified in a action
wionpentrxtion nfprobds andfiirgner. PHﬁMm@dRE%MWW bg i for 25

rrang §§(S Q?f)g%at & aﬁgg%ﬂpgggﬂ Ofg bg/ chry es of Wg}ﬁcgl-e% P&Q?eaction

B .
i Pﬁ@‘;ﬁ%ﬁ thitRl IR e 1 SRR R 2%*”%@3% 2P R Reriileic
adci BEheGn(Hp)ex Fagian AsayY ke armoht fod HOWedd BVEY Immére 8an be
of two-ste PCR reaction %60 Cfor 1 mn ?gd 95C
10ptigyesd us IrSRRYURRiOf Hariey CanPEALPR e SHicpias Primers.
amedﬁ{aiD any%ﬁdl@&@ﬁmﬂﬁem Iﬁﬁ%@%ﬁh ¢-PANITRMEIEG BTV¥be and

priners can optimzed using a matrix
ny i3-labeled BIAY ipooiss, é@@l nM*nfrb@th Be'Voprihetsh asd# 5 ndf of both BVDV
prinmers. The final assay condition includes 200 nM of
HBIRTE- FAM | abel ed HCV pr obe and VI G| abel ed BVDV

b 400 M f b d 45 f both
FB){/gVe ogghou?{he specifica [[llorrlr%rrlg clafanrlls the Wrg)l\/(li QCO].’n}’?].’ESS or

variations such as "comprises" or "comprising," will be understood to imply the
inclusion of a stated integer or group of integers but not the exclusion of any other

integer 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



10

15

20

25

30

primers. Throughout the specification and clains, the
word "conprise," or variations such as "conprises" or

WO c@pos4480 ng, " Wil |l be understood to inply thePCT/US2004/039964

inclusion of a stated integé&r or group of integers but
not the exclusion of any other integer or group of

GOP59G1 e RS RE PR3 b, e 3 s ana
&pé&iﬁ@@bhqammhmzﬂﬁ%?é&ﬁéé@b@diﬂaeﬁfstﬁﬁbﬁ Srd Shifiied here.

herein are incorporated by reference. Wile a nunber

of enbodi MettR.H #ae?ﬂHt éélﬂ\é@ % ine g)rr]ﬂﬁ\‘,g oPRGE hi%ﬁﬁ%ﬂh%? be found

it is apparent t basi c construction can
ah Ve &a/a79206.oberenetheethedbivd hapatosyteviotdtiontanti ze t he

conposi tians and t f this inventjon. Therefaore,
PR BEaeEc M bdC et veiR RobparaDi=e. finvoRe Shoeres
ah Bufndn BEpASShRe ook, A1t BBy RS REEH ! C QAR 98 clopmental
rat her than the specific enbodi'nents which are

Xelogl i/8i €@B-Het. & or @aletailadl methoddas fatal lhepetdcyte isdigion (from rats),

058 oG afts sy S o el @Rl o (e iza, B, Cubero, 1,
| Grtilz A I, @hd BN Sty OR (2O VObiiBIXatiSE6E thMtédhviquB-to Rolate fetal

Hughes, R D., and Dhawan, A. (2002). Progress in )
Heh#AC e apd aspewssient igheir fugtionality by éragsplantation. Life Sciences

yep{ eservation. Cell & Devel opnental Biology 13,
Z%%?ﬁ%giﬁFor a detailed nmethod for fetal hepatocyte

" Godesal Oh ! Eahine G QR Ry bl nfif genc e

hgent@hdyt Be fofmuladsdths Maptaandceutiddl cd@BPésition &d il Fathed e tested
of .the technigue to isolate fetal hepatocytes, and
da gpeiypadelyfor HEV infegtieni onal ity by transpl antati on.
Life Sciences 68, 163-112. Once the screening assays
i dentify arnzpyaiogsneatseofdlm preseapvinygation,taldhagesessamny

f t .a_phar eutical conposition and pmay ..
Rt Bt ARG M oS P e A PR into o

It Spletidtichlly speptsen0inveMeoniresides a ki eNtdedn sué in 488y
necessary conponents for conducting the selection and

SOPPENNGG Reskasrd sy reRgepla dranpadustinedhs aggay as well as test or

PR fdntk E%hé’undtshﬁstﬂfc%ﬁﬁ ackgge%%ﬁﬁ{heQEQ%éngﬁ%r ?eﬂf#ﬁmﬁé’ bne or
use I n such an assay conprisrtng a packaged set 0

rmearg eatistidmsrof derdseytdfithe inlentimaayngaihe weddends The Shsti@ctions may
ref erence conmpounds,. i nstructi.ons packaged with the
PELGERS a%?ﬂg_%@ %fa?éﬂ%s‘&ﬁ@s BFifEPaPTarT ACPBRYCETA ARl
iqﬁi%%ﬁ@ br bjteeal M¥ENE, BPindEhARnt RErf88AY Rmotd€omputer data

uctions may o
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



10

15

20

25

30

be fixed in any tangi ble nedium such as printed
paper, or a conputer-readable nagnetic or optical

worR@s0sM45Or i nstructions to reference a renot ePCOIRNE039964

data source such as a wor | ¢4wi de web page accessi bl e
via the internet. of the docunents cited herein

N S B U P i o

peiiler reedt withewidepatiag Gbnd ﬁhe spmvam 5ddPe of the Hitisbe
appreci ated by those of skill in the art that the
techni ques disclosed in thganprpl€s which fol | ow
represent techniques discovered by the inventor to
function well in the pr g fes@fvatigf 1 nvention, and
thus can be considered to"constitute preferred nodes

for its pr int

shoul d, aﬁ&l"%‘?fetm&ﬁ%&g’? (‘eéegér)rféc’l(f’? qyocg F%enaaep%g%%r%e

tﬁia'atmirathyoughan’@aﬁﬁ ditebendhete 1bW sho&l @REFIdtions. The cells were
h are disclosed and still obtain a

FTEREF 1 s BTGP O HOUEE HaiGS il KPoPNR@.the frozen by
Sidnfrblie Bk ﬁ'&a‘%g% of Vfah Y SRk RRved %%1&11 ina3

Cryopreservat i Hunan etal Tiver c S were1so a?ed
byaterbhthagsnerseording2eEM conthinirigr 1904 BGSIﬂiHll@te@fbyaox%Qpeed

e R laalePent<d e PR DRB YRGS ardimvesoss s

avernl £ BB gkR 8o dftécpﬁlﬁﬁlcb)N&PEHHe?éﬂt eclis el r&ﬁ&%é'w gerfile

vial of cells was thawed by inmersion in
VisEed e menelprsidhasvihe metivEnves rapdicad hy hdm%lﬁﬁﬁdeﬁned

ti.on,.res
iy iR REES RN AR PR R R BB Mot tpion
dodntagtempticoa$edF. asti c. Non-adherent cells were
renmoved b y gentle rinsing of the nonol ayer then the
medi um was repl aced by hgrgrigpl i 2defi ned medi um The
m crograph was taken with a 10x objective and Hof f man
Modul ati on Contrast o = EXAMPLE 2 Tine
Cour se Anal yS| S Cryoplrafeﬁslfeérc(\jloﬁgﬁAna S*’set al I iver cells

were thaweg verni

of a coll age ?E'Jtrér givl@%laﬁﬁie@ijﬁﬁa{tcg A eélraé]ﬁltvﬂ(fe"f'q’%to
wehae loeelm@d tcawdllsrﬁ‘di dﬂﬁhg@ﬂo&@@é\w&mpﬂw Niaddh¥rent cells were
defi ne e,qf'l %t ai_ni.n BSA, ni cotinam de,
E%&%?qur@g mqliurp replaged vwif H@ﬁaﬂ)hs}%ﬁrpé sradive sentiinbng PMEM,
B, 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 deviatior: 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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wells were inoculated with HCV virus and i ncubated for
8 hours at 37C. The nonadsorbed virus was renoved, the

w@ uos0s4s0 washed twice with HDVR, then fresh HEVRUSZIE4/039964

added. After incubation forSthe indicated (fromstart
of inoculation) 4 wells were rinsed twice with PBS

then the cells lysed wt c buf fer and RNA
i solated using the Q agenhEggi&ﬁ‘E Neasy procedure.

HCV RNA was quantit USi N [tiplex RT-PCR

met hod and the rreanalf‘iﬁi‘g’ ﬁ?’éﬁgﬁ&g&‘}f’%‘lq on of the
guadr upl i cate sanpl es y nunber per well) are
present ed. 8P§P§¢r§e‘%)hmflﬁbfei@9é5 iyet eellgivere thamedand gllpwed to

[
s TR ARG A ARG SRR P o
tdeds mrei liegoved aed medintn mpla2l Yith hSrmcﬁfaHy fdeGne®@ mididiPL E

reapiitif AP s isobn fiﬁéqﬁéﬂa%éé’nﬁ{q‘?saé%fiﬁ@“ a0k By dropertisone
vqemmpfm &ahma%nn&%fte%dwﬁ@ﬂw n tBb \@feg dofﬁiég‘lé’%%ts

37 C. Non-adherent cells were reno
rC@pPQIﬁr@EOW QfWKtﬂé'ﬁtané Illilq]ab@ted ford@ homc aiﬁﬂ&ﬁnﬂ“éﬂe miongpdsorbed

tinam de, E .1 nsuyl i transferri
U ng i Bl fiostedmiclients DR, Bhhoscsn oy
\Mohfalrh@/ther;%aﬁ]b%om REEAGE VXD S0 Rdseted OA%anrcﬁﬁ AtRSfor an
of. VX-950 and i ncubated for 15 hours at 37C. The

ridALieaalst ey itheug et smpediarion Weh 8BSt thee ﬁl@v@;ﬂh deped with
CC%%EO r g]tbﬁf%o M&?@%&f&%ﬁ;@g@%’e&f%’%‘e&eﬂ %{é\ﬁl a§¥ ?{)ocedure

ffb@V&ﬁ\IAdwstquamtahted Tising titesmultiptexiET-PE R@ethodi and ekl mean and
W th PBSth§ n the cells lysed with chaotropic

5 dexiptiogat e drakiete Wl A fe oalgwaé@nwé jpbibitor are

RNesafdsd RHOSS undBeVpENGE1 lg’a@oﬂé@ﬂahBﬁst riicﬁqf‘uM or

nmul ti pl ex RT- net hod and the nean an tan
deestenshowedhearhyecommlgk ideltiios affdCak5repticatimmh See, FIG. 3.
concentration of inhibitor are presented (HCV copy

nunber per Adébf the cﬁmpOﬁﬁbﬂsainﬂﬂmmemﬁoMm%ﬁke@fm@ cRiedherein

% Ster sho dne rrp(iwetelnhlbltlon of HCV .
b acF gt Sxseiedayifhorntun [XBFrIpeREatiosrigdight Pt present

@'i‘éé"ld%ﬁre”rw}ﬁ&qﬁe gérﬁ%s?ﬁcﬁg afidd ﬁ‘lgﬁ{o@b g?ﬂu&%(f@ﬁt?otfﬁepvebo%en described

made and execut ed t hout undue experi nentation

| b of prefiegrqsi esshmdimeits gt wilibeappiifeint ® thbsae of skill in the art that

ﬁggngodc, itions an?ﬁi@ ﬁtﬂods of .this invent gve been
poris e b bl © SPEPRTiAY oo jtsandiy thg sEeps or in
ige SRPaTROY stePs bINAS enePhodSdeksddbedeldh® withbuf dbrting from the
variations may be applied to the conpositions and/or

$ERSEHE SPHH @nd pecopgef ghedpeendion 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.



the sequence of steps of the nmethod described herein

W t hout departing fromthe concept, spirit and scope
w@booslosasmvent i on. More specifically, it w il BPET/US2004/039964

apparent that certain agenté which are both chemcally

and physiologically related may be substituted for the

agents described herein mh%!%pbgg sane or simlar

results woul d be achi eved. Ar ch simlar

StLtuies d nodifications apparent to those
m#@qﬁ{aﬁn{aﬁi&art are deemed to be within the spirit,

scope and cgncep}x of the invention as defined bly t he
appended cl &i ns. ATABPPEFR} ENTBRISIRG § eyopssayed cell mixture that
LoyaHaoN ey

e er e R R Bl LRI WA TR Ly o
ftbreemérgheomldara@entdncepion;, fvhemid ¥ piepaatipotiat ednjraeet n 1 0°

by reference..CLAIMS What is Clainmed Is: . A ..
BB PR SspipEenty ch ot popREdB ekl cebet ofp feedsreell e in
tN@owaIP AREaSREdUckyY BbreBhd oM @odit%&iﬁ&m}*h%&étﬁis@lzih% (HCV)
isolated fromthe liver of a human aged three nonths
dkN4| ig éhe mpdiesevsoticimt iovws afidn edmimsteation@f FIGN vioms RNABIS to
cQ &%ﬁg.ﬁg X 1 4 thawed cells of said cryopreserved
ce REUE in the presence of a feeder cell line in
a growt h nedi a produces nore than about 5000 copies of
hepatitis C virus (HCV) RNA in the nedia seventy two
hours after_adm nistration of HCV virus RNA898 t o .
sai d preparét i onlheXompesition darsding & claime & Whergingthe composition

[
e BB B 16 R AR, TP G phiE e
aediministering IRNA $9848 9ig: preparhgorpthepamairisen4 xHAf celnpr i ses
4 x 104 cells. 3. The conposition according to any one
of clains 1 or 2, wherein the conposition produces
nore than about 50,000 copies of HCV RNA seventy two
hour s af t er3.adm THesdo@ipoRioRNARISinE o hkdEory SRAMIAL | O 2, wherein
that conprises 4 x 104 cells. 4. The conggsltlon of

(6]

charermosifgieprefces more Badabow S0j000sopiss oSHOMRBNA @9ynty two

. g 990 0si.t 7. 2001, in.dth
s 4o BB o s B RP e g Compyiiug 4 Jo s
Boul evard, Manassas, VA 201 0 ATCC Deposit No:
PTA-3236). . A conposition conprising a cell mxture

d by, t fol | ow :

prepare y4. ee co%lpo(s)%\fog%f gfalerrﬁ) Si, wherein the feeder cell is the
STO(Reid 99) cell ("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).

5. A composition comprising a cell mixture prepared by the

following steps:

(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 remaove
objects that are 40 micron or greater and said suspension of liver cells does not

contain red blood cells;



(a) obtaining a suspension of liver cells froma hunman

aged three nonths or ol der after conception in a
whedoses446@npri si ng EGTA by treating said |iverPCEUSR04/039964

with a protease, wherein sa&/d suspension of |iver

cells has been treated to renove objects that are 40

m cron or eater and sai d suspensio

does not c&Pt ai ACTERFIEFES ge El@pggswrbyﬂ}vggaglkéﬂdpﬁgbmg and

Suspees R s@imt i ver cells in 10% DMSO and 10% f et al

cal f serum (cj cryopreserving the conposition of step

Fezfjg%eagfig@n?h% &?T% ?gglfgem?? 1§5§9f§2 géﬁ?nfree
FFAS) ,
medi a, conpry Sin gggh [5} rft%no?tsf aC| s ( )

hi gh den3|ty Ilﬁ |han1de trace

el enent s, |dernal I nsulin

transferri andrﬁVﬁW tB§8%§<§%&¥§§f%8ﬁ9WPy & ydiBne

Q:erlphgmg r&qrcﬁ% GRleFattPh B84 G‘FMS? CIEH Hﬁlsﬁy E?@pr@féﬁﬁ(}EbLﬁ g

of gluca l'i ver growth f or, ethanol am ne and

tmcgqtm ﬁacreeﬂlga@itm gpidgondrgrowthdfagtoy (BGH); insiliy transferrin and

S5t Bob SR SR TPl B e g

fd@h&l@tﬂdgrtﬁf gSicapéi, l{ve) grohiiiafaetorgethardlEnian ahdthyedtrdpiy fleasing

cells froma human aged three nonths or ol der after

datiesptdon in a buffer conprising EGTA by treating

said liver cells with a protease, wherein said

suspensi on (B | ioulipriegthesehsin the seruryfeasmaeria of stemts)e

objects that are 40 mcron or greater and said

suspensi on of liver cells does not contain red bl ood

cells; (b) resuspending the cells of step (a) in a

media c on‘prﬁ Si NGA B&Apositieotdnaisintes cepmtdurmplepgralitythe

ggﬁtor (EGF), insulin, transferrin and hydrocorti sone
°%§€F3ﬁélly, any one of the ingredients sel ected

fromthe group consisting of glucagon, |iver growth

factor, etHahol sbiaveng ﬁéu*EHWﬁléfl b EVer cells Bam ng@fi three

T o T T
(a)s oitii@pireisasey whereinhsidaisbanstdn «ftlber ¢als hanbemspeateito remove

that c ri ses . 10% DVSO and, 1Q% fetal. calf ser rior
cgn g‘r’?a(g!? 40 gﬂqonoor greater and segdosuspensmn ofl lgver celijsrgo%s Inot

contain red blood cells;

(b)  resuspending the cells of step (a) in a media 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, ethanolamine and thyrotropin releasing factor; and

(c) culturing the cells in the serum free media of step (b).

7. The method of claim 6 further comprising:

(d)  cryopreserving the cells of step (a) in suspension that comprises

10% DMSO and 10% fetal calf serum prior to step (b); and

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

step (b).



(e) thawi ng the conposition of step (d) prior to the

resuspension in step (b).8. The conposition of claim5
w@r008/054ab@r ei n sai d suspension of liver cells BPCEUS2004/039964

obt ai ned by dissecting a | 3%er of a human aged three

nont hs or ol der after conception in a buffer

conprising EGTA. 9. The conposition of claimS8,

wherein said buffer conprising EGTA is supplenented or

repl aced W|th a_buffer c roj ease sel ected
from the gfoup é@ﬁ ﬁ@ngf’%@ gﬁﬁﬁﬁag eren spikugpension of
BvEeNeIs ’area(ﬂﬂalﬁéd) ﬁlsséc@iréém%lcmﬁatrﬂ 4ped ?x&e@ hhths Br older
said buffer conprisin A is supplenented or ~
raﬁpﬂmcptwmlhaéoulﬁﬁfvft@npnmng)EGglAng a cocktail of two or
nore proteases selected fromthe group consisting of
col | agenase, trypsin, pronase, and di pase . The
conmposition of claim9 or wherein said buffer
conpri si ng 9EGTA THérdoh@osiGioNBf ¢18HS 8 AMh&BiA%AR! Bu@fer comprising
br eakdown t he carbohydrate conponents of the tissue,
éﬁwwnimseéteécqréwlweérwﬁ%blgff% @pm@aﬁ@g@mrma@fselected from

4 EA
osition
B R o PR T RS Songe o UEARE T 1 g
steps (a) di ssecting a I|ver of a human aged three
nont hs or ol der after conception in a buffer

conpri si ng i ncubat dj cted l.ive
Comor o "l e Hompbrtion ol B B el AREF cowerbe
tsﬁﬁpllamléﬁéd of ﬁﬁalaﬂ:@Wtﬁ a%fﬁ? E&nﬂx@snﬁ@ & ESUkt 1 oi&%%r%ﬁore
fromthe separated cells; renoving red bl ood cel

fromaseh eelessphiramdbie genipsongisingrod solkpenatengynsine pwlalss and

dr11 10% DVSO and 10% fetal calf serum (f)
crrilgpreserw ng the conposition of step 5;(g) thaw ng

the conposition of step 6; (h) resuspending the cells
of step (f) in a serumfree nedia, conprising calcium
free fatty acids (FFAs), high den5|t¥ | i poprot.ein

(HDL), ni cddi narkhseomnosisian of elaamP ot 10 piheesimeaid §ries n

f I I
SRABSE a4 i bt A e [ OO RE PR
feompondres gff the pissuensdid tnaygeaklegled dmpothe growpecongisting of

f r h | am n hyrotropin rel in
h%lgltu?omda%te aag%egranﬁga ased thyrotrop eleasing

12. A composition comprising a cell mixture prepared by the

following steps:

(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;
removing red blood cells from the separated cells;
(e) resuspending the cells in 10% DMSO and 10% fetal calf serum;

® cryopreserving the composition of step 5;



factor; and (i) culturing the cells in the serumfree

medi a of step (e). 13. A conposition conprising a cell
woreoososaspr epared by the followi ng steps: (a) PCT/US2004/039964

di ssecting a liver of a hustn aged three nonths or

ol der after conception in a buffer conprising EGTA

b) i bat i t di ted i i buf f

o ot it e I S G B G s 1 o ¢ he
liver; bj ects_ 40 i _ ter f

{he separ aiBh T SEHSPHHS T NE S Bt Ber Sl kom
t : i ) .
dﬁﬁlﬁﬁg%rcﬁfcﬁﬁn,cﬁeé ity b&Ys (TS ,ng%%{iagny ﬁ‘??ﬁ’?'ﬁﬁ% gfibL),

step (d) in a media conprisin nico
ep¢adimamade, tracantlbmbats tepide(E@rowintotor (EGF), anssitiny trangferrin and

h t] d_opti opal . th
Gt Eehad Fanal erdRit RE s i dtn S gobrine grow
HoHSida of Jlhds@bn, AVRWER Wi EdcT, ctBiltAiRine Aha ﬁlﬁ&%pi% releasing

thyrotropin releasing factor; and (f) culturingthe
da¢ths apéh t he serum free nmedia of step (e). 14. A
conposition according to claim 13, conprising the
further stdps bemwiesng tieepls {ndthe agrdm(fege: médj of step (e).
resuspending the cells of step (d) in % DMSO and %
fetal calf serum (h) cryopreserving the conposition
of step g; and (i) thawi ng the conposition of step h..

The conposit3.on A@@mg@@iﬁl&h ESMBHRInOA €elPhnixghidipiEpaded by the
t hrough 4, wherein the conposition further conprises
Jdoltpwaigstaps) cells. 16. The conposition according to
any one of clains 1 through 15, wherein the cells in
the cell mi(} ur issgetingskver lof e hyman agsl thieermoenths bt @der after

17. The conpQsition acc LRg to any one of clains 1
t Pgﬁﬁﬁnf%?gﬁﬁ% %?prﬁgﬁggrg’nixture conprises cells
that express,al pha.fetoprotein, .cells th expr ess

al bur ne - and) celPeueng Hepreded frgdaaiatiencopuioire
%ﬂﬁ%@l@&é Bl searhle@B11Ofromehd Bvdrhat express CD34 protein.
18. conmposition conprising an expanded m xed cel

popul ati on lixer . : ot | .
popul at on @ | 1vEBhikits A0 R BRAIE LR, B8/ckSrated cells;
(d)  removing red blood cells from the separated cells;

(e) resuspending the cells of step (d) in a media 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, ethanolamine and thyrotropin releasing factor; and

® culturing the cells in the serum free media of step (e).

14. A composition according to claim 13, comprising the further

steps between steps (d) and (e):

(g)  resuspending the cells of step (d) in 10% DMSO and 10% fetal

calf serum;
(h)  cryopreserving the composition of step g; and

(1) thawing the composition of step h.



nont hs or ol der after conception, wherein said m xed
cell population is selected to exclude cells that

We@psesasCD34+ but includes cells that expressPel/phzo4/039964

fetoprotein, album n, and gbycophorin. 19. The
conposition of claim, wherein m xed cell popul ation
is prepared using fluorescence activated scanning
(FACS) to isolate a cell population froma cel I

conposition derived fromthe Iiver of a hunman
three nont A8 or ToFgemPasitien acortagiq %wowvéﬁ@arﬁséﬂrraugh 14,

ﬁfﬁ.ﬂ s % Q n of claim
?@%\Aﬁg{regﬁﬁﬁ)r%%ﬁ cee% %rgéﬁfeastl on 1s ?egiafed usi ng

fl uorescence activated scanning (FACS) to isolate a

cell population froma cell conposition derived from

the |iver man_a t hree..nont hs or

concept i on%v\/ne ﬁoﬁgﬁgﬁeﬁc’g@% @yaqngm%] E?HTS ngh 15,
whERSn GRMRAS il the Bel? nifthif dinPassZBroMaB i mivkaeaige! |

popul ation is prepared using fluorescence activated
scanning (FACS) to isolate a cell population froma

cell conposition deri ved fromthe liver of a human

aged three nt |01, '

sai d FACS sZFecf[zleg ﬁ g&%og{ ?ﬁdq%@f dg.&}f?m%gﬂljaugh 6,
@drmﬁﬁ tHel cefl nﬂﬁ(tlﬁ@ yomﬁnseb aelﬂsthhtm@@w;h alphe fetoproteing eells that
cell Eulatl repar ed .using .fl uorescence

SEpieatlayn ?f#@t 3t RERFST FYFUBPERDH it Ptab%adm frge o gells
ftﬁé?%kﬁre%b?;@?fﬁ?&ﬁ.‘ tion derived fromthe liver of a

human' aged three nonths or ol der after conception,
wherei n sai d FACS sel ects glycoprotein4 cells. 23. The
conposition according to any one of clainms 1 through

further8conpX cmp@lwomdmmsmgmﬂbmmdﬂdlmeé celbpdgudation

f redients: tinam de,
OEéIMPIi ¢l 1 end Reraipponi 1SP1‘918?58 1o ot hpan aged three
TRIRRSAL 188 aﬁ@ﬁ&{n@é thrl Wheledl é@ld’zﬂmxéﬁr@ﬂ‘ﬁo ultaﬁgn RULTckC8 to

medi um does not ri$es Low Density Lipoprotein
ekOwie cellsdhas rexpmw @Dﬁ 4+ bet inolutler eellstitit exprdssedphadetoprotein,
cantain calcium .FFAs, HDL, trace el ements gl ucagon,

% mg?n(é\ﬁljf?of’ %r, ethanol anine, or thyrotropin

rel easing factor; and/or wherein the culture mediumis
serum free. 25. The conposition according to any one

of clainms 1 through 24, further conprising

extracel | ull8r wélihemmpz@tlowéclémé&sww@lﬁ r@éé@ﬁ@l PRPulasion is
%Qé(pa%lﬁls%{g ﬂo%s@gnc]e JCHCQ[B@ Qca%ﬁl’ng (FACS) to isolate a cell population

from a cell composition derived from the liver of a human aged three months or older

after conception, wherein said FACS selects CD34  cells.

20.  The composition of claim 19, wherein mixed cell population is
prepared using fluorescence activated scanning (FACS) to isolate a cell population
from a cell composition derived from the liver of a human aged three months or older

after conception, wherein said FACS selects albumin” cells.

21.  The composition of claim 19 or 20 wherein mixed cell

population is prepared using fluorescence activated scanning (FACS) to isolate a cell



wherein the presence of the CD34 protein is detected
by a procedure selected fromthe group consisting of
WO popsfopfsfuor escence or | nmunoper oxi dase st ai ni PQT/UR2004/039964
The conposition according #bd any one of clains 1
through 26, further conprising an HCV. 28. The

on accprdin re

ARAGAbA bE £ETE Rl BT EPG NG g e
Nhémhd aresliigleafteEIncep e WiiRreit k88 FNETY delbctsBddpha fetoprotein” cells.
hydrocortisone, and, optionally, not |ow density
| i poprotein (LDL) and optionally, not any one of the
i ngredi ents sel ected from the group consi sting of
gl ucagon, Ig4ver yﬁﬂ:
t hyrotropi n2 rel e%gl fogct %Qﬁa%gwﬁgﬂsalh@ tglec%u%ﬂ% wherein
|m1xled1belhgo;am:hccnub prepaltednzgmg fhekdscerice tacti eat@bivpriniag WACS) to

obt ai ni ng a. suspensj on of |iver

st ep
GETFE CrP L RPRLIA RO R Lo IO ARSv ok o g it 06 human
Ca%@@ ﬁﬁéé R2Bnfh8 o?oﬂ\:‘f‘ Ef?ér &H&@gﬁbﬁ | Pk EEEAAIA &S Eﬂ&?ﬁg‘glycoprotein+
said liver cells with tease, wherein sal
selpensi on of |iver ceIIs has been treated to renove
objects that are 40 mcron or greater and said
suspensi on of liver cells does not contain red bl ood
cells; (b). cryopreserving the cells of the suspension

of step (a)23.n HfmmqﬁsitioﬁmcmﬂﬁgltéWoﬂ&%oﬂ\ﬁ@l&l‘iﬂ)ugh 22,
10% fetal calf serum thamnn% t he conposition of

spethersompgiping AR lﬁgl qomprisEng the frllostiegingeedianis: BSA,
Srﬁéd{fﬁnfnﬁc?ee g@d irfdulify %%feﬁﬁ%‘%&@é&&%mﬁ As, HDL,

ni cot I nan’ trac€ elenents, I nsu

transferrin, hydrocortisone, and optlonally, further
conpri sing any one of the ingredients selected from

th | | wt
factor . ot ol v IR PR GLRGS hCAER 0o Hhdes ppture
Qﬁéﬁlﬁtﬁ)doe@h’éttc‘éfﬂp?ﬁest D&y ERhbisy Lﬁ‘)ofntb?elﬁ @IEEE) fahg/%r Wadicth the

of step (d). 31 A nethod for isolating a
cuilturevmedivng dece ot condain caleugp EEAS,SHE@ trévs eéqnems glixcagon, liver

b lls f h
i ALE R BIE SRS e SBbt sh AT BB
buithermetinmris sérig EfeTA by treating said livercells

W th a protease, wherein said suspension of |iver
cells has been treated to renove

25. The'composition according to any one of claims 1 through 24,

further comprising an extracellular matrix.

26.  The composition according to any one of claims 1 through 25,
wherein the presence of the CD34 protein is detected by a procedure selected from the

group consisting of immunofluorescence or immunoperoxidase staining.

27. The composition according to any one of claims 1 through 26,

further comprising an HCV.



objects that are 40 mcron or greater and said
suspension of liver cells does not contain red bl ood

W@ edoss54460) resuspending the cells of step (a)PCTUS2004/039964
medi a conpri sing BSA, nico#knam de, EG, insulin,
transferrin, hydrocortisone; and (c) culturing the

cells int seriym free .nedia of. ste b 2. .T .
net hod acc%%di n eocoe}pgflﬁg%ic,cogi}ﬂ%h @Fﬁb%@ﬁghefr@p?ﬁeeﬂCV 18
Fepsodet ween steps a) and b): (d) cryopreserving the
cells of the suspension of step (a) in a conposition
conprising 10% DVSO and 10% fetal calf serum and (e)
thawi ng the cryopreserved cells of step (d) prior to
step (b). . Th [ 'y =Y

sai d sus pe:r:??l' on ‘%F %nggorg%lr@g% ggeg%g & %éé %M%Sér?depde, EGF,
(imgulibytralisfsent dnddiydrdcortdong find, dptinasilyggedlotvhdensityiipdpistein
0 der after_conception_in.a byffer comprising EGTA.
éit.f)%ﬁ’é&’r?@flﬂ%lyofl%ﬁné{i Ghe 95 the iR iegieRiS sslestol o e group
COAREt TSI, 1R/cP HRRIE PR Y ednQlo1diRk %ﬁ@%y‘%twg)i@releasing
prot ease containing buffer wherein said protease Is
dadtect ed from the group consisting of collagenase,
trypsin, pronase, and di pase. 35. The nmethod of claim
33, said buffer conprising EGIA is suppl enented or
replaced with a protease containing buffer wherein

sai d buf f er30¢0om& nfetisodoe REktiAE kndEultivatingra dBllIixture

prot eases sel ected fromthe group consisting of
COMPEgBgaesters8fpsi n, pronase, and di pase. 36. The

met hod of claim34 or 35 wherein said buffer

conpri si ng (BGTA dbigininge suinepips eEliver ceHy fram & lpiman aged three

r egkdo th r bohydr.at onent.s e tissue, .. ..
B e e SR B e B BB B RGOS o B seia tver
Ry H$ withaiplaesse, AhereitsaibeispaRRBSD T 1i3ér celRadBédiatkated to remove
according to any one of clainms 30 to 36, wherein the

abipot thecrre 0 pictaper eesisy arrl #yd susnensionef livgr eplds does not
Scldﬁﬁﬁﬂ%ﬂ%[lc?%%lé ficat | ow speed (50xg) to pellet the
S

| 'arger ce or’ approximately 3 to 4 m nutes, washing
the cells that pellet and repeati the centrjfugj

and washi ndoE: eptvos i HERERLO e MIRAFRE DLAERl Bhe
Qhnbsition c&ﬁFﬁﬁin§TO%NDMS€)' dhdt 108, gl alfdersn;not cont ai n
| ow density lipoprotein (LDL); and/or nedia does not

contai n calggyj umthikig thildemRsitlohadteplbement s;  and/ or
nmedi a does not contain glucagon, I|iver

(d). resuspending the cells of step (c) in a serum free media,

comprising calcium, FFAs, HDL, nicotinamide, trace elements, EGF, insulin,
transferrin, hydrocortisone, and optionally, further comprising any one of the
ingredients selected from the group consisting of: glucagon, liver growth factor,

ethanolamine and thyrotropin releasing factor; and

(e). culturing the cells in the serum free media of step (d).

31. A method for isolating and cultivating 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



growm h factor, ethanolam ne or thyrotropin rel easing

factor; and/or the nedia is not serumfree nedia. 39.
wa\omsibhad f or infecting cells with HCV conpri sPemUs10e4/039964

step of contacting the conpdsition of any one of

claims 1 to 29 or the cell mxture prepared accordi ng

t clains 30.t0 38.w th.the i rus r
PSR Ao B, it fpeiiot ekl Bt beds Bifeg 1 gomove
albjders tBSY, arehe hetédn b grekkel aivd §418 sispeRdeiedf liver cells does not
conposi tion and i ncubated for about 24 hours at about

Fpnen 1pdPloadi GeHE of about 0.52m per cn? prior to

washing the cells in the conposition. 4 . A method for
assayi ng H®) i nfresspendingihp ceidd ofsteph@) st emediefcompejing BSA,

assayi ng HE) i nfreotpai s ;
PR S ol B PSP 80 any o

| ai 30-36, Wt . feed LI, (b tacti t
el in 1 HE) conpeReEaR s ReAsoRh Gee R aatPe Pous

equi val ent; and(c) neasuring the presence of the HCV

RNA associated with the cells of the conposition, the
media in which the cells are cultured or both the

cell's and t¥e nelicanethod acrpeding tcheldinyd bodipniging shecfusthen steps

' f eed [l 1s the STQ(Reid 99 1.
%W%g%a%%ﬁa)cggrgirnget 0 Iclsai me41 g i: aim Lz?e
wh inth tit f. RNA i d b .
compar i ng (45 ¢ RS mbeiREERede: pRiA R eerion SR Mt
Wohtpokiffi®n ¢6inbfisiAg 10RADRISONant 00 féthecatietin;ahe

cultivated wth (b) an anmount of RNA from a second

virus that p usgslviag t@‘cr&%r%e?%d GRRGF Sfep é@ﬁygo}_tbest?pa@).

nmet hod according to claim wherein the nd Vi
RNA is fromBovine Viral D arrhea Virus (BvVDV). 45. A
nmet hod for evaluating the ability of a conpound to

affect the produgtion. o . conpri,sing t.ne steps .
of: (a) incibati 5‘?%%"%8%%@% 8%%%??&3&859‘65?8%@0“ of Liver
aRfs afe oblt£hdtbin bted a)yHy dsseelihg MMiNEALTR REEHY LHed thréOmBAKs or

of clains 30-36, with a feeder cell; (b) contacting

tohder @fipr eonceptiomdn @ bmbEsFamprising EFTANASOS: (c¢)
adm ni stering the conmpound to the conposition before
or after

34.  The method of claim 33, wherein said buffer comprising EGTA
is supplemented or replaced with a protease containing buffer wherein said protease is

selected from the group consisting of collagenase, trypsin, pronase, and dipase.

35.  The method of claim 33, said buffer comprising EGTA is
supplemented or replaced with a protease containing buffer wherein said buffer
comprises a cocktail of two or more proteases selected from the group consisting of

collagenase, trypsin, pronase, and dipase.

36.  The method of claim 34 or 35 wherein said buffer comprising

EGTA further comprises an enzyme to breakdown the carbohydrate components of



the cells are contacted with RNA898 or its infectious
equi val ent; and (d) neasuring the HCV associated with
wWo h@sosd4456, the nedia in which the cells are cPCT/USEN4/039964
or both the cells and the sA#dia. 46. The nethod
according to claim45, wherein the conmpound inhibits

.production. 47.. The.nmet hod according t.o claim45 or
R s et fie i BPE e rBp i B AT fdbritiss, S
seapmedasd mul t aneously for their ability to inhibit
HCV production. 48. The nethod according to any one of
clains 45 through 47, conprising the further step of
conparing the neasurenent of step (d) with the anount
of HCV assaqgi at j e b | -
ohi ch the. adnt r aredied RRbEs B ing b BRE I fig 2, wherein

¢lanitet lloodedells arembhiel tectindifughertke suspbirled @slly atllowapdesl
have been subjected to steps.(a)-(d) except that, ng
(igd ineelist the Ipigsieelis ARicHPyexing PR Bigshing the cells

o

qﬁﬁb i ' o any one of

cl ai ﬁiégtzti@a? ﬂjregté%th}g@n%ﬁe%}g?%ﬂfﬁ%hﬁi egg%e rcell is the
STO(Reid 99) cell. 50. The nethod according to any one
of clains 45 through 49, wherein the presence of HCV

i's nmeasured by, det  ni ng,.t he quanti of )
esoorat o i T Eb LB Sl a0t et ST Binprin the
&£ 8bds e &fain low AEnsiBIpRErAGE QLOLNGnlRr altWia0ltRs Bbt contain
claims 45 through 50, erein the quantity of HCV RNA

icglogime.diti. A8ALLgr trase elements; anfder mpdia decsit pamipimsgducagon, liver
S 508 LR BT L R OGR4 g o

HevnRiée inediaeasur ed by conparing (a) the anount of HCV
RNA associated with the cell or the nedia in which the
cells are cultivated with (b) an anbunt of RNA froma
second virus that .is used as an internal control. 53.

The net hod saccorg h{églotdcfo{;in%dﬁnél%eﬁwﬁﬂ OV ComPREREIHR step of

the second virus is Bovine Viral D arrhea Virus

(cBYBMnShe compesitiototdnypmepdiclangs & to2X etthp opll sk fucaprepared
liver.cells co i.Si ng; aht ai nj a.s ion of. .
detfingdp ply SROM A0 35 o B DupE ERABF o s Hireotious
aghRalegNCception in a buffer conprising EGIA by

treating said |iver

40.  The method according to claim 39, wherein the HCV virus is
added to composition and incubated for about 24 hours at about 37 °C in a volume of

about 0.52ml per cm? prior to washing the cells in the composition.

41. A method for assaying HCV infection comprising the steps of:

(a) incubating the composition according to any one of claims 1-29

or a cell mixture according to any of claims 30-36, with a feeder cell;

(b) contacting the cells in the composition with RNA89S or its

infectious equivalent; and



cells with a protease, wherein said suspension of

liver cells has been treated to renove objects that
wW@r@s481480 cron or greater and said suspensi on PET/UB2064/039964

cells does not contain red4bl ood cells; (b) isolating

CD34-/ al pha fetoprotein+/glycoprotein+/al bum n+ cells

fromsaid suspension.of .liver cells; suspendi, n

the cells c@f st ép°CHY"% Weé’r‘??ﬁ’&‘fea()tjégﬁ‘gm% %%gflate_d With the
NdellObT the RbehBosiBeh, dBs fedia i GMdh theedlRraré Bfured b Soth kb cells
transferrin and hydrocorti sone and optionally, any one

o@dt’fﬁé‘nﬁdﬂgr edients selected fromthe group consisting

of glucagon, liver growh factor, ethanolam ne and
thyrotropin releasing factor; and (d) co-culturing

said cells fromstep (c) in culture nmedia conprising

f eeder cel 142.t 0 Bwpastodaicdrdingtd ebinofl,ofhdrdiv eic eddrsell is

55. t hod of claim54 conprising cryopreserving
ttﬁ%sigﬁﬁ{‘gggp)

t4ik suspensi on of step (a) or the cells
i solated after step(b) in a conposition conprising 10%
DVBSO and 10% fetal calf serum and thaw ng said
cryopreserved cells prior to step (c). 56. The nethod
of cl ai m 5443. wheFhsi methed eccowtihgto ¢lginCbBa: ¢lainp#2, wherein the

f et opr ot.ej copr ot ei,n+/ al bum n Ils fro [
BRI TCY R SRR DY BT (o 36 eyt Ko
qebdefit 45560iged AGD-REEAUEINCE dlaSHh Wil Ixtht QelIBMBYultRardatith (b) an
<120> CQVPOSI TI ONS AND METHODS USEFUL FOR HCV

| pIORN &1 f5erm agosmp) viyes St isjurgd ayan bueraakqogirel <141>
2004-12-01 <150> US 60/526, 411 <151> 2003-12-01 <160>
6 <170> Patentln version 3.3 <210> 1 <211> 20 <212>
DNA
44, The method according to claim 43, wherein the second viral

RNA is from Bovine Viral Diarrhea Virus (BVDV).

45. A method for evaluating the ability of a compound to affect the

production of an HCV comprising the steps of:

(2) incubating the composition according to any one of claims 1-29

or a cell mixture according to any of claims 30-36, with a feeder cell;
(b)  contacting the cells in the composition with RNA89S;

(c) administering the compound to the composition before or after

the cells are contacted with RNA898 or its infectious equivalent; and

(d)  measuring the HCV associated with the cells, the media in

which the cells are cultured or both the cells and the media.

46.  The method according to claim 45, wherein the compound
inhibits HCV production.



<213> Artificial sequence <220> <223> Synthetic priner
<400> 1 ccatgaatca ctcccctgtg 20 <210> 2 <211> 19

WO 228508A <213> Artificial sequence <220> <22BCT/US2004/039964
Synthetic primer <400> 2 cdggtcgtcc tggcaattc 19 <210>
3 <211> 22 <212> DNA <213> Artificial sequence <220>

<223> nt h tic <400>.3 ca tagtc t qqt t.
22 <21§Z 4 2115[%5611”35‘1%“%“&?1%%%}&?? pr A Wittein
HBRCE compBinds A23serednbd B fanBousKEfor ﬂ?e%oibﬂlty to inhibit HCV

ggcctctgca gcaccctatc 20 <210> 5 <211>
production.

48.  The method according to any one of claims 45 through 47,
comprising the further step of comparing the measurement of step (d) with the amount
of HCV associated with control cells, the media in which the control cells are cultured
or both the control cells and the media, wherein the control cells have been subjected
to steps (a)-(d) except that no compound or a known inactive compound has been

administered.

49.  The method according to any one of claims 45 through 48,
wherein the feeder cell is the STO(Reid 99) cell.

50.  The method according to any one of claims 45 through 49,
wherein the presence of HCV is measured by determining the quantity of HCV RNA

associated with the cells or media in which the cells are cultivated.

51.  The method according to any one of claims 45 through 50,
wherein the quantity of HCV RNA is determined by reverse transcriptase polymerase
chain reaction (RT PCR).

52.  The method according to any one of claims 45 through 51,
wherein the quantity of HCV RNA is measured by comparing (a) the amount of HCV
RNA associated with the cell or the media in which the cells are cultivated with (b) an

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

53.  The method according to claim 45 through 52, wherein the

second virus is Bovine Viral Diarrhea Virus (BVDV).



<212> DNA <213> Artificial sequence <220> <223>
Synthetic prinmer <400> 5 cctggaggct gcacgacact ca 22

W 208m54856211> 23 <212> DNA <213> Artificial sSPOUEsme4/039964
<220> <223> Synthetic prinmgf <400> 6 ccctcgtcca
cgtggcatct cga 23

-54. A method of preparing a mixed population of liver cells

comprising:

() 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) isolating CD34-/alpha fetoprotein+/glycoprotein+/albumin-+

cells from said suspension of liver cells;

(c) resuspending the cells of step (b) in a media 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, ethanolamine and thyrotropin releasing factor; and

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

comprising feeder cells to expand said population of liver cells.

55. The method of claim 54 comprising cryopreserving the cells of
the suspension of step (a) or the cells isolated after step(b) in a composition
comprising 10% DMSO and 10% fetal calf serum; and thawing said cryopreserved

cells prior to step (c).

56.  The method of claim 54, wherein said isolating CD34-/alpha
fetoprotein+/glycoprotein+/albumin+ cells from said suspension of liver cells

comprises sorting said liver cells using FACS.



