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WD 2005/ 054450 PCT/ US2004/ 039964 COVPOSI Tl ONS
COWPRI SI NG FETAL LI VER CELLS AND METHODS USEFUL FOR
HCV | NFECTI ON BACKGROUND The present application

WQRMSHEHPhe benefit of priority of U S.  ProviPETa@p04/039964

Application No. 60/526,411, which was filed Decenber
1, 2003. The entire text of t he af orenenti oned

applic bﬁlﬁdsﬁﬂ g F| el d
grrégfednrgng{g dﬁgﬂ%&%ﬁ Eﬁ@ﬁ%@%ﬁ% can

effectively reproduce HCV and net hods and conpositions

for making 10 and using Gmwﬁackground of the
Rel at ed Art Although HepéAt(Fltgls CVirus (HCQV)
replicates u robust

T gﬂcétﬁﬁl%%ﬁg th %éﬁ%ﬁt o ?%tYﬁ’é ;J ﬁ ot

met hod of gro ng t Irus 1n cultured

ﬂ)eewspaalfzaemlmanon 6. 60E26,41nf whichoutss Hled DEctHbUSE @0@9 The
#fﬁur d human |IV§ cells in vivo onI%/

_§H3{ﬁth§t t TEMREAItongs appHERIED iRincATRATated hpxpin yreference

detectabl'e by reverse transcriptase polynerase chain

reaction (RT-PCR). Attenpts to infect cultured cells

wi th HCV have been reported for peripheral bl ood

dieldrnf¢helmventions, hurman B and T cel | Iines human

hepat ocyt e O e and prima f et aI and adult .

cells. I—Iovveverﬂré{g3 ﬁsmv%glﬂptlssﬁngb%ly trhé]é?c eéi 19 SPEPORILoRS comprising

eknthai cmpitdctivdlnee fpréﬁu‘c@ MOV i me@Plds 6Ad b&ﬂpbﬁtl&% foPWaking

t hat HCV produced from:  an infected popu at1on of

@pf uging he My be detected, if at all, with RT-PCR and

then only | ow nunbers of copi es of HCV RNA can be

observed. Further, the viral production is sporadic

and not reproducible fromwell to well on the sane or

dBackeremd d3hd Retated Alnt t he sane virus and cell s.

Further sti]l, i akes ver S,.. eVen as nuc

a nonth af t‘%lﬁhoélaf\#‘ﬁ’%tft?ré%&“f %C%_¥ﬂﬁhqaf?s(’5%}§éﬁﬂ\yénf#€°ted
heakn 04 robotaséthed of ﬁ'm hé Y ﬁ%!ltu?éd &Mils ’hablﬁ%é%h ggﬁ'ected
26(5):1328-1337 (19 hese probl ens frustrate

Vil infocBaus sorum mjuseém thfest pelémedyiomian dxvnpm]lsds vivlmabnly small

[ | fering from
E@uﬂﬁ a);f%rﬁf\?' gre r% Seagefaﬁ h1?lg'f1rg nﬁp@&t.%%ct byﬁ]eXé ?t? Hﬁnscgatase
YOIyt i chRin rdasioni(REPCER)et hod for growing HCV in
cultured cells. The nethod, however, has

di sadvant a
WD 2005/ 059& ge(r)n IJE%TO} l%%ﬁg%ﬂ%ggg‘%g ﬁ SRSV ARk Depbeidtt for

‘peripheral blood mononuclear cells human B and T cell lines, human hepatocyte

lines, and primary human fetal and adult cells. However, the results reported to date
have been disappointing. Often viral replication is so low that HCV prodﬁced 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 séme or different
days with the same virus and cells. Fuﬁher 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 fo HCV infection.

WO 02/077206 describes a method for growing HCV in cultured cells.
The method, however, has disadvantages. In the method disclosed in WO002/077206 |
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2 the cells nust be used soon after isolation.
Therefore, only a single experinent may be done with
cells froma single donor. From one donor, one set of

WO 265/PpBHitay be obt ai ned, and then one experi REFUSHRA/058964

done. Furthernore, the nedia used in the nethod is
relatively conplex. 5 Thus, there remains a continuing
t lic al
thré %Hs ﬁcﬂl {Egzrl g(?o fpe'i- 1§oﬁgstf%g 1 g‘g&gﬁﬁg X dll)? R'sin e é}ﬁ)%ﬂﬁ%}{t may

beﬁémemvﬂn t:elllﬁéﬁr(hﬁ ds;mgﬂ@domt Bifofi tiedb1e, mtb@‘de &dllis ey be
i nhibit HCV production in culture. This application
obt@mésartdﬁh@borﬁr@wwnwaspbeo@nei Kyribempasi the sistia used in the
r at can effectively reproduce HCV,

me %J?él?[gve?ﬂi é ‘the conposition of cells, nmedia 10
for cul t ur ells t hods for ectin

O ULt U9 el L RO 9 LTS8 98] BAD
rdpHcat@yATOM infell thRudP Thides Alfo An&sRR YRR kiR JRFig6Hkt hétBods
producti on of an HCV usi n% t he conpositions and
fcvmiemmsrung cwmp@ndwémh iphibit @OITHECMWEI\ITh@I\l 15
e BLE S50t BV SRILION B QX AIAR, DELNOUSH] L IRKERG ot that
BRHEAST P‘? Sé’ﬁ%‘? L RYPRYY WBP% O ??&’Pcrtﬁ”? fed
caPbfifsotiveRy’ @ﬁh@d@dﬁ:{@gvrrﬁﬁthodﬁ 2 nidkeseiie cohpoeition®T cells, media

provi des conpositions conprising cell mxtures

ferovaipiing ﬁ@}ls@meﬂ@df farinfepiang qelly aithdACY, meshosdsfoeesseying HCV
11%99[ ol?ls ad m% i) 8£ f &?ﬁlatﬁ%;]tﬁg Ql%l!ll fV&h &&He%%\ﬁeto ngﬁgt the

yopr eserve

| p&fcfueﬁ(bn aﬁinyHCWf L&ﬁligetﬂe mmbomibﬂd@h(d nzahadneofrlhssmuon

i nvention provides conpositions conprising cell:
m xtures conprising cells fromthe liver of a human
aged three nonths or ol der after conception which can

be efficiently @iﬂYﬂéR DF HE'INWN?& oW th an HCV in

a sinple, hornnna y medi a. The present

i nvention [

repared e Hpeht AR SW&’%.I% % foP HRlliy Vb ohs

comipaisingigh HCVtﬂrod;uqmg/emnnrem:llst Iheone binbodiment, thdnpreseﬂtl

m xt,ure cap ‘pass through a. filt about 40 mcro é

i5Y5BliPR PPVIcS PORBOT RoNGERpTising o5l GHIBICR BB i colby rom the

150} §F 4 MMBRE 4 H ’thﬂeE‘ ﬁl&ﬁﬁﬁﬁ%!l&ek Qﬁer' c%n@éﬁtﬂ)ri Whﬂ:ﬁ ‘i‘ﬂa‘«'@ﬁééno n

wth or furt conprises a feeder n yet

cayuptdserveé ahd meandpfe etfiﬁmsntlymnémﬁeohyelytlm%cifeé addy arcHCV.
Red99% Rei d-99). cells .are

) ly.
TS et OB B OIRMROBT FDRsng, o S riting

RNLrERARE liVerdfabuaiinGgbd Gfed MBnhFBE LRRP aft¥iédncdftion which can
‘Culture Collection. The (gresent i nvention provides

besifiett adsifesiivay infartedyitbenHCVina sunpleeh@mmaﬂﬁ tlefined
n&cl:qu% h']?l’?e oéfr%é’e%? nvgrrfﬁO ﬁgo 8%”?&%5 cémﬁosnmr?s CO%lelléiIl[lé Odis prepared

by the methods of this mventlon. 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 exemplafy
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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WD 2005/ 054450 PCT/ US2004/ 039964 nedi a, conpri sing:
BSA ni cotinam de, epidernal growh factor (EGF),
insulin, transferrin and hydrocorti sone. The present

WQ HYEATHh provi des nethods for infecting a c&CI/US2004/039964

m xture by admnistering dn HCV to conpositions of
this invention. According to one 5 enbodiment of this

n 9
e T R
wwhﬁathemdmwﬁm$ommmm.(lnnoculun) for about 4 to about
24 hours at about 37 Cin a volune of about 0.52ml per
c prior - e pashithgchhieh fohldes il frnRasidd @11 ﬁﬁxture by
replacing the. innoculumwth cell culture medi a. 10

THaiptedegan HﬁVetmcpmpom@m of dlsis mvientidio d“foC@rdlas toagmag

iy f & L.n a ti o .
R et leGEOL Ak e B B P TG RHRE Sl e nb iy ot this
ﬁﬁl%nﬁml‘i)@HC'VOﬂrd&ﬁﬂ thitedllylikevibaa Sifiede borhpekitidiinkdéulum) for
associated with the cells and/or media in which th

cbputd 18 ebow ot abanyt 7 SF ﬁwélumee@@heuh (rgsmknesren” prior to
bR, AT BEToh Bl ot Bhipig bk mng i Wi i e

tfediaabi ity of the conposition of ceIIs to produce

nmore HCV, conprising the steps of incubating a

conposi t i orhebrdshitSnieRuNpiodHewh kbt d BLERH %ﬁg GV infection

contacting the cells in the conposition wt

by inmsibalimi aiermpasiioarafilys itventiomyily adeddert erlle c@rtacamﬂle cells in
enbhodi

%Je C ?r%posiﬁfgﬁlgvel@w oIFIbQ 0N phdmgast afm%gF rkﬁgv as§00}r_[:"éf<9{q wﬁih kRe cells

raﬁd)’dﬂﬂiedﬁﬁn whithathé elishes cniaarli ment , the net hod | s

used to screen a plurality of conpounds

si mul t aneougitier! fe prdyeht’ 111$9etﬂtlbh‘pi/ovtl&’es'aﬂﬁétﬁéd fdf@/aluatmg the
production. In anot her embodi ment, presence of HCV |

abiliéy ed m@unlmymdmgﬁmt ithg procth@thu aRHGV, ief aff«cvt}ﬁmb«ﬂw of the

Rt SRS PG PR W?%Ena%”a' KBS o oaines

lcBmpesTRE 6fkhisdnventidh vaREde telRNOnfatoiB Me$eOMdnYI I US
that is used as an internal control. In a further

cRBBasienvithep SIGK yaneand administring sheanomnpeuny/betere or after
%ﬂ%ﬁnﬁ% Mb’v“ S.[n(ong\éﬁ o%l)lme% Iﬁ% mgﬁ%hﬁ'{ I?S%? ?J]ch?e%lvf%f‘ tc"élﬂg that

e ITnvention W

ﬁmhbloﬂG’\gpﬂﬁhétldnedn defalisr lefﬂbﬁmmdnt tahimethddheused to screen a

underst% however, that_ the detailed descrlgtlon
Riyality of soyappynds S@aat@apwy e hee abiiy exinniyt BE ﬂqu@atlon-

30 enbodi nents of the invention, are given by vvaﬁ

i || ustrati omaenthst enhodimens presenerief HENHn detsrmaingd by measuring

it Vdé abﬁg{] d%ﬂﬁ/ ‘@8\‘1& 'bﬂe ég?se-tp:inrsEr&ptg&dpoi}%?&gseogha{n \Raction

(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. ‘In a further

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

Other features and advantages of the invention wilyl'becorne apparent
from the following detailed description. 1t 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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are included to further itlustrate aspects of the
present invention. The invention nmay be better
understood by reference to the drawi ngs in conbination
with the detailed description of the specific

g ?B 8 S :r rerg (r; \S; egiﬁiﬂhﬁggﬁ?ﬁ@v&ﬂ ?gﬁl?qgﬁ\@ﬁ\ﬁ%% awi ng

and attachnment to collagen-coated tissue culture

vel I's. CryDhé egRiag diaetisds fhiny i€ 6f ths preseritaspetifiomtbridd are
cultured on coll agen | coated tissue culture dishes in
meludedh i fuythenillysirats agpests it ersea@nwger@mnaTmAI}V@hoamay be

e
A nd o BNl SRVAERL o FORRETERALIY Bt
&sélﬁpucemfthé speeffid @BbodinEats gre@@m&lﬁe&exﬁ time course of
i ncrease of cell associated HCV RNA after infection

of cryopr epRE Viegepits By opRbded M@Jn el 11§er cklls Bhér thdwing and

depicts the inhibition of HCV infection of
dtagbmeride coBezdngaated tissasgulture wellse dlryeproserverbfetatiiver cells

BEEX A A e Ol e B Sl HS iR Rty

defihed tndddum Geouss (FIGt 1.8 6r ZUhdudd(FRGT DB) dffer \Gkthetmeitowt h
of 20 HCV. It would be nost beneficial if |liver cell
Rensateatatiyp snictoscane fsidsare depvem 40x abjective HofhpanjQifferential
b}ﬁf gcted by HCV and yet can be produced, in long-term
I'n"Vitro cell culture and not have to be used

I medi at el tion ese nvent.i.on.

nddr esees MHEREeRi@Rn Buisoued oF st et Meiie R C RNA
hffainfeotii 65 Fopreseevediftinhm feRblivigBlNpoi etic cells
isolated fromthe liver of a human aged three nonths

or ol.der afi®rs ¢QR&s i iffivition of HCVInEGioch s cryopreserved human
popul ati on preparation is such that 4 x 104 cel'ls of

feted hiver @dls by rihe HONENSG s 4nprotenset ihkibjio € Xr2d) ke WO €2048869).
cell line in a growth nmedia produces nore than about

5000 copies of hepatitis Cvirus (HCV) RNA in the

medi a seventy two hours after adm nistration of, or

i nf ect i oMESCRIPTAONCOVTHYSPREFERRESD RMBODIMENTS

cells. A conposition of this invention conprises a

- cel | m Xt UTRere @8MRAInS hMBed AR cE thit #€ 's,tﬁﬁa%ﬁz‘jfcfr'iﬁ’mﬁcﬁé‘rowth of

liver of a human aged three nonths or ol der after
HbiYe dprioslil ba mast beaokeinlié livaropl popeletionsdan be produced that are

able to be infected by HCV and yet can be produced in long-term in vitro cell culture
and not have to be used immediately upon isolation. The present invention addresses
these needs by providing a cell nﬁxture 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 bf, 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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WD 2005/ 054450 PCT/ US2004/ 039964 5 Al so provided by
this invention is a conposition conprising a cell
m xture conprising cells released fromthe liver of a

WOoRMER+48ed three nmonths or ol der after concRp/PeAq04/039964

whi ch can be efficiently ahd effectively infected with
an HCV in a sinple, hormonally defined nedia. 5 Al so

provi ded b . | BLlL S
acell m é.}sto egvéonp Féﬁsglge?g?’?‘ odyldgﬁlsﬁlgﬁ? ?@%ﬁgﬁgﬁ B
thixvee cofnpaisingrealls reipastdtftone thertivet Gsa hmnamigéé thraé tenths or
Congaff%rl on that have been_cryopreserved and which ca

EpRaFPTIgn Whigh oatt peetficiseily ande 1§%iymfﬁﬁe%.wﬂhev%¢v
Hﬁﬂﬂ fined nmedia. According t
lg%eﬁg bﬁmr{m{'t huma%el IsnSlgegebleflvvee(r:lCglﬁ]dI n%o °
i ncl udi h
after 'b.”?t o e P R PR ot cbplfEaieet

ﬁlb@tnlélb@iﬁﬁbrisﬁagaﬁﬂﬁreleﬁééd@l it 1l ePBNd hsmad 4@ three months or
conception. In another enbodi ment, the hurran IS ag

ed

Pder copeptomp that ek beerr aropressresdpmr grhich gan h@rﬁéﬁcwnﬂy and
' f et al
fff@%%e}ﬁiélgﬁgfeﬁ%&a @Laglg%(?\‘/%% ﬁle th'&%g@r%%ﬂfdeﬁﬁ%ﬁ)ﬁl §g feta

enbodi nment ,of i nvention

henat opoi eﬁcﬁora@gi%?’?ese% HEQ% 59“5’% ﬁsaaglﬁgg’sme&‘ and,.
Rt thARGSHhOIE BRfdeptidh up%qoyedf Bfflertbartlo B another
preferred enbodinent, if the human- is an adult, the
¢nabrdimicnt/efithisiisventen, tthghumanels peasktree tp sixdnenthwafier conception.

Al o TSRE B 3 TR PR 022 e ncegtion.

In&ﬂiel Sixﬁiddﬂﬁexﬁfoftmﬁmlv@ﬁo‘m thesells MRS féthlier aad h@natopoienc
"RNA898"). RNA898' was deposited on Margh 27, 2001, in
cRllst Hecofding e tybadiment Qﬁtbls@‘fqn&lem th# liyer gpebematopoietic

A ot BB e O N i BT BfRop i DIE R Plome

proferidddageaimdnt fithe huAma ds ah adplt memmmaariiyedlsr}mmlthy a
conposition of this invention is capable of producing

nmore than gheptesént Qﬁi@nﬂﬁh@ﬁdei@é&nﬁ&&[bn&bﬁ?ﬁsﬁ@c@%hﬁh
copies; or nore than about 50,000 copies of hepatitis

@e \ﬂgnaﬁcaﬂmbpﬁertheét ogtleifos thesipastign pudreplicaiion o thg HEY virus,
ey Sfelr{zlﬂe} *@}&'séé‘g kf[\llf‘@rvgasq{eﬁ_péteﬁ ohMafthh Szdo ,in
e CO osition pr epar
the danelicg I@etawm&maom(“ﬂm@’ )] mmltwmmeraquoulevard

assayed accor di % o) EAIHEE é)f%entqgﬁ qu%agifégg%fgg&er the conditions of

t(l}? (Biﬁe%%{t ??%é}? CQ&Q%?dlpg FQ I\ﬁﬁlr eﬁnﬁtcﬁlgtﬁerﬁ bp %mﬁ&lt%%ﬁﬁi@ ifention

vira medi a seventy-t
Beapabledf prodacing miosd than agoutt 56000icopies; 180reCizn a’nfoutsw 000 copies;

ér? mglto].thhgrE abcwg % %06 ce;éapqésl 3/f h%}qgt%ssé ’Sa/lrl]'gl IElbfgt in I’[he rtne(%a sevrégty-two
hours after administering the virus if there are 4 x 10* cells in the 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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cells in the conmposition were greater than 4 x 104
cells, then the total nunber of copies of viral RNA

roduced woul d be i ncreased by an anount
wodiiar8

SPir at e WO 2005/ 054450 PCT/ US2004/ 03996RCT/ESHi04/p39964
the increased number of cefls in the conposi tion.
Simlarly, one of skill in the art woul d readily

WK &leSh@Bsted Batabld oftclgﬁ? ok Eomp 1 Cﬁnﬁlg} 3? e of skill in the

conposition were han
arbwahldneadblynindérseog ites ifdhe wimnbdr dRNé‘llshﬁ Ithhg:onﬁfo@ﬂmmezdere
rmunt rate Wlththe

d.be d
oAl 188 4 E I GRS Pt Bl imier APPSO LRA R being
Heasded wald/be &é&%@&l by Aamb b RSrhiE $3h% hithe d80E&e

than 4 x 104 cells which proportlona y pro uce
numebes afreclisumbiercopfpositiopi éﬂcmﬁlﬂg@/ cBipogiticms comprising less or

BRI bR 1O sl T B oo e b gresgg g samggbmber o
DD b D0 AR TR R S bnaild B veption

e pmabmf@mﬂuﬁmﬁ,@ﬁq 2100 caphes ofiHCH RINA ;t19g000-55,000 copies of

' ai n. ex iments, the
B s 0DD BeEA AR A e B
RiniipesationuTshaviedy dithdcdmpdsition. | nvention can be
prepared according to the steps that conpri se

obt ai ni ng 1@ ckit¥Bex&hp AHIBE! @191?1? ﬁ?en%ﬂﬁonggels&ribes a

ol der after -conceptlo onpr|3|n
@Hdmpihklf@ b%ftqm;g)sm@gs dq:@sdmg euithis meention caSbeprepas bi@iding to

h te,f the |
Ui el Pl RE b RBSEp e ATERR e e oF S aser
c’b@cépn@ﬂ Gila Bﬁffér&foﬁﬁinsﬁfgeﬂ('}’?ﬁ%@ %Ju‘b@t'iﬁg,t tﬁ@ dRERUAERY in

~cells., Additionally, red blood cells also are renpved

qongesitines bal vilkaleay hesallstel separateThan thegivent Bab sephtaged cells

%5 % né\fl?&) ﬁngts%ﬁ%?ﬁ%ogllx ﬁﬁ{ﬁqg%{e} Iroﬁ Egréergsagﬁrég]%ggg‘_ﬁﬂrrﬁp s sep%gated
crell&oAdahﬂbnaiBf, redibleet salls alioQité Ferd Vel Eonlfle (:ﬁffc)parated cells

insul in, nsferrin and hgdrocortlsone and cul tured

e el £51 Frihgngesuspngled in %ﬁtﬂlﬁle&wgp@h@ pemprsing 0.1mM to

S - t
Gt ob SR o€ RS el Gl
(BGF) esudipetiatistigrin hed hpdrecomiséne A@mataic thfbrﬁlhfﬁee media. This
O .and 10%fetal calf serum In this

onpri ses.10% deDIYJ?
éVSPS“S“B} Wb rgng sisnimay Frmey netdepieceded hiea ﬁiﬁpﬂ@ﬁt
{
RS AL 5 ARy e
d@mmmt;p@ﬂ@t ¢anpudes 4 0VsOME@ dnd t @ fethhelf sexdi. B this manner a

RIHER B POrR ool et ol BB Rk dfbores DreRertbm e FPapesition
R g 9SSR B St o
tho By of éhuwép, ag¢d theee@nanths er 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 hepatltls C virus
(HCV) RNA in the media seventy two hours after administration of HCV virus

RNA898 to said preparatlon. 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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(HCV) RNA in the nedia seventy two hours after
adm ni stration of HCV virus 30 RNA898 to said
preparation. The preparation may or may not be
WEIHpHe¥er ved. Met hods and conposi tions for PAESHY4/039964
and using such conpositiond are described in further
detail below. WD 2005/ 054450 PCT/ US2004/ 039964 An
initial st i £} i ation
and  compody st AEp B RERERLIAG, 6 ok 0o SnARRGE
chinabsitiogs @fithapyesaapirivanitor invelvesosbitdining ap apgopske liver cell
- Preferably, .the If'ver ce] |l paopul ation includes cells
PREFtPR %&ef il thehger cpll sppylationapelies cellsthahare primate, and
s BRAEE0IG Shlrarefls. PTRL REAR! de1ts SR ALY R0 a IR htman
aged three nonths or older after conception. Accordi ng
tagediheccambuitis nesitler dftee corvaption. | Accaniing toenemarbodiient, the

i,ncl udi n hree nont h fter conceptjon up to 1 year ‘
ApEgR s ﬁ&gﬁdt twWaeh a5th oDt JRGRSR 21T Congeption R iR | Bear after
e, NRRB HeS eRTSHMER &8s Snvdhifor TR Rignanab %génd t|h§ee ata gié months

conception. |In another enbodi nent, the hu
laéexenmeent®n; dn 2@otheretusbodihitsy the bmuoapisiaged bétweemes to 22 weeks

PRGEfouTEPlort) T ahn eBbOYENLdbis et i ARG CPEPaLtotl liver
QB AeinBRPbichE clll AccBRtY lodRe eﬁxBSdﬁﬂeHﬁ?f th&Nfvention, the liver

hemat opoi etic cells can express al pha fetoprotein,
apd bpmatoppigtie eells ope eppress aipha favpsiei,adpumingme/or glycophorin,

PG BB AECh TR B0 e e e

naililpus sources for the present invention 15
typically is carried out in an ethylene glyco

bi s((3- am Moiedebidn SLIRRE Fohh PMrfdus YurdeS 6 ARE prAbR ik Feidn
buffer. In one enbodi nent, the EGTA buffer™ conprises

Gypicailyl is sarriebom infan EAene| glycohbis(fermiontsbyfi ment of this
SERERN-WrapesF (GRREANR 10 B ey, metiiana gt

tcbmprikesf 0. £ mM Td €.0hM be EGIES B aabihyr &Y dinBAt GMhid §Rhtion, the,
that facilitates the 20 di saggregation of the organ

@4 eonasniaingic §em¥n Theypresa materialiis disseategyin eiseld (4°C)
BEGRALTR Prr ERRRR Ll O A6y Sl P
tdisppsriepatidanef thé orghetisius A agprRgattonahayt be/fsilhte@by @k présence
fgzat that is may cause, danmmge if the tissue.is

pBYRAeY: ol herRrpispte seiutionayat Redviren . cold: chymeallyp Brequetpese
| r . ; r «()] .

el BPER] Qo el Bl Wit R enc Wi 18y bse
idamapetfitontissne waaxpogadytp $iypsin osiewaed (eufrbomi temperature or

L. sagaregati on of .tjssue typically requires 3 to, 4, .
S o5 ree Beradsicd tne. fic@in hsalul R eie vidn 30
tnhivieh Of #Rlib44an 3 whW ulypsifl: HoWevel QIREEAL BE&TreghBbs of tissue
mnimzes the damage to the cells

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% ﬁypsin 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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while allowing the tissue to be appropriately soaked
in the protease. In this manner, the tissue rmy be

a n an EGTA buffer that cont ains 0. 250
wo 785 0

en 30 10 mnutes to up to 18 hours %%004’1‘}:?%964
tissue is then renoved frémthe pr ot ease- contai ning
buffer and placed in a 37C bath for 2-30 m nutes. The
theflithtes EeRlidaBeRe a@(ﬁp@m& ﬁ@bué EPAMdWR ﬁletcb§§féeoe§&ﬁé aAgptRed the
ddlngeg, 1 of preferably warm medium for every
neddwiy ori gi nal tlssue present. GCentle pipetting of
the m xture up and down WO 2005/ 054450
PCT/ US2002ds6:30 96 4ryp8inf @di kilditibe $o triysindothaggoegss aso ndy be
o allow thg. cells &ﬂgpb co di spersed in

the t
o TG A hersegtion of rF FSPSi <A cHI S s
t t .
O R S ??%"éu Bt G 7000 umisimD)
iewmsdd Otvﬂageaasetlh prfeni¢dstagnypsigdtecarse nmny ¢iksvey et lesisagsitive to

o agsaiss e s og ol eresdo fisue Fol sy spegikely

vsffﬁl%lltage?ﬁéhesln%rﬁefeﬁ% a%efs ke H8thb@ of &Qigg@ég%ﬂéﬁ fvbiRB a two
to trypsin and therefore damage to tissue cel

steptlizgr pqrgnsxos usingsa fiiskizcybatini tstepan [BGe frdlowed Ibry agsecond

f d th f d
RGOS SaPRREEbuainds Pt BrrnS RO Lo, ..
MéRstRatdioBiob1 B9 1978ETRisk! ik eM&sheRYn al EE€TAShfl?. The EGTA
i ncubation in cal ci um cont ai ni ng buffer that contains

badey laglmagmorsﬁe@der@plape@lth we eliermste baffer @jroedia thap gontains

cffifehase il PP o 10R0RG: el e Aafil s A B

ehuililent thereoM,cthat donedine® gt 200nenigndoliagmass@l.ale Gshé isthen
‘but does _not contain thg chel at i ngi agent g)l .e., EGTA
ipgubatgd ih (ug sofrtionat eeord/ Cerg. 8.« Bt IQimaautes ip up tootf hpws s

/ t
RELPRSEDE Ry RS S s
bgnoma)f 48 \hassﬂl 4] whnd(ljmmstbemggil’l@ibaftdd r11615."fefr dod tisgee has d1saggrhegated

i sa io scernable {f the tissue snears the '
thepPHEe o © H&ﬂs?ié 0- rérminuisss Theswpprnatenipndiseprded and
P e
In sp&ctlfstmlddnecfean@ errlbhémmatd thealisaggeegatioreis demntied rmuausmg a

- SRRRe R Rl StPuRa0 P il alpetoss,dn other

 efliboanene 6fthisaAvéRicna tHel c%ﬁcéﬂﬁtauyﬁ bﬂ&e%on%éhhs%qgﬂwm

buffer that conprises 0.1 to col | agenhase.
(suppliero tGIBCO BNY 6ER O6RN, ¢fg. ,tlmes prarfu@m medium h@btalned from

GEGEEPHLRG: B0, I reS s teedregetion ofiBas e trspe i incubated

BTN for 40 alihates eThé tisyte i§ARMRd38 settiBland e ipmatait

preferred dlsaggregatlon nmet hods, the tissue is
copiaimng g EGTA 1stemoved. The sedimented tissue is then incubated in buffer

containing collagenase (e.g., GIBCO liver perfusmn 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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25 in EGTA for 10 m nutes. The tissue is allowed to
settle and the supernatant containing the EGIA is
renoved. The sedinmented tissue is then i ncubated in

WP e¥+4¥ont ai ni ng col | agenase (e.g., G BCO | PEEUS2004/039964

perfusion medium Cat. No. 27701) for 30 ninutes.
Addi ti onal proteases that nay be used incl ude

ggg% ;4 girl 12{6% ?f%ﬁ%.“?ﬂ ysrﬁg heP&}z‘;;g%gQ\h()q@g% dase and

ﬂx&ﬁin1nﬂlmmmy&ﬂsoaiaused.. Phar macol . Exp. Therapeut.

© 276:1174-1179, 1996) and di spase (Conpton et al., J.

Cel I. PhysiOgke thejdzgacziﬁat?&ﬂst R98mplereatat e4ll Qis éismn mMay be
I nvest. WD 2005/ 054450 "PCT/ US2004/ 039964 Der mat ol

furthey procsesd t011@98>ye Obwctﬁ @ﬂd maéﬁnals@ tln @ﬂrt@nlpy ﬁ@c’sprgtwwdas

%Y]lgl)&ﬁ%ﬁeg{sdﬁl% g ng}&ulft O(}}] ee bn fl%gt?ogg?%lpg%sst ({UI?B ?ﬁfjer about 40

stiapanf 9. MERudene bLiht bt%f)s B 106 EepRALibA of HIFRER pORIIELISf the
and materials. In particular and preferred 5

EsBaPHENeLes removing objegsuiram; the disegeresatadiissye thafare dasger than
Q@ﬁﬁm{pﬂ OT‘HE s&e ekélfﬁ{)% @t*%g Yl eoFing M &Es%pé?rﬁi?mﬁé ﬁ%ant-w%’mve
reparation o ce

pbjecis amlms t(s%ud, ldebrid arrmrggragates o cdlle Qﬂnﬁlﬁmbflgisﬂﬂir@@ﬁa
fromthe disaggregated tjissue that are larger than 40 '
Hten efpboutrd) miapnsdnsize; o Hosexepivke &5 use R lﬂ-ferStaﬁp@mmately

uoylﬁ&*ohgﬁlglﬁe R0t Rick eﬁﬁs% iqﬁ%osw 30ag: do rﬁﬁy&s) and

debris and agdregates o canrot”’ pass
Dﬂlenug:thods 1@ rémbviag debrisagmater #han A cricnoss imrsizd are confpmplated.

f t t
T Ensoaritient, R, Raep v AP tied et kpos tapph a
Gier thi is %Qeatéi‘ thAbELEAPRTro T siz8! MakpRi18 o $¥ps may be

renDV|ng debri s greater than 40 microns in size are
coploye bat.@d initiphfilinatior stop dsing atlargetwré filter may bafodlowed by a

AR AL SRR R DA G o BbScoin

Wit irivehteord inbmﬂahyleﬁ fRteRD fe. HRYCHEstES R MH DY Belcn gsatal@gme nos.
initial filtration step usi ng a Iarger pore filter

BE34:3PPOREA3M)-a subsequent filtration step using a
smal | er pore size. Exanples of filters according to
this i nvemhil eddifiorc toudmonirigarbjdaitd karges thas 4. mictoBe filom the cell

l. .. 2034 350 .
SRBHSE, me SRERPDERGel RTIREGar aBe inikur SR Ar Rmpvine
RACI066 cdlIsEork B @8lthixt26. ReRVHIALEARderiB6d mﬁfe%d Bdod cells
nmet hods of the invention also include the step of

canbs/Tompvied gt Blyotagechiring the mwmﬁ@oremope%aﬁﬁmhe celigare
%gﬁﬂt ggl%ﬂg A& cl\ﬁgthégsaitor %en?%\;n"?%re*al adt & ag rl%]?)&\g’l?.’(el the art.

afctardmgte one |eh1$>odllhﬁsnt st indention therdddodd vels areM%hiﬂ)@é@by

for rempving red blood cells are known in, the :
successive low speed spins in a centrifuge. For example, the separated cells that were

passed 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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"technlques su as I nmun

According to one enbodi nent of the invention, the red
bl ood cells are renpved by 25 successive | ow speed

ins in a centrifuge. For exanple, the separated
WO@@ g nmp p

PP¥Hthat were passed through the fil t er s PEAAIS3004/039964
spun at 50xg (450rpn) for % mnutes, the cell pellet
can be resuspended and the sane process repeated
"several ti
bt ai ned (<] QBNE SAP pleoBy SR IAPR SRt if Bariched in
chllsréuat %@e@s tlphe detoprotdus, atbuntih ded/oaflyesphetinc epdferably, the cells
wh 30 I
S oS ST Lol o st o 5. oo
Rehanéit dre e SERPERGIR
Ssubslt anti are ay fef egt%of edq% %Sﬁgﬁéweﬁﬁ%%f%%?ﬂgiﬁo
pROTlatisS? 0oU4i0 388 6ﬂn101®0fﬁh$mamelpo Sutltetetionquet nidydnvolve

i resegtf% ks o b BB gpibeis  3PRiRH i ihepom DAKO
6‘1@9&9 [Cafpinf? ﬁ@f@Aa@l@éﬂh—t oﬁﬁéﬁﬁantﬁﬁ&ie@(&&%§9m&ﬁ do

no express CD34 (a as such are referred to ‘as
RbedMingemifenddiogo, G thd: antivhyinen é:u34anebcaimr(§43mA) from

B et o 13 SRR 3L B A St B ) Fate

A@GfuﬁéQh@ﬁicmorPnWééfﬁmylmﬁ%%éH ng. For exanpl e,
the anti-al pha fetoprotein antibodi es from DAKO

Corporati A
ant Pbodl egﬂ ? %cgglg%'td“ é}%%ﬂmg%%ﬁ%?eéﬁ% eéﬁ&l&&% éﬁlh ¢ surface

of HE isplated h@lha@plm wsiig the dbew- ledﬁgezﬂ/hhtlbmdws those of skill in

it B Rl Mo PIEq At ot exfe o aom dechniques

| tU‘fS%ldeh)é dedibédcRn ﬂéﬁulﬂﬁ@ﬂj This, 3 dnipiy ‘éﬁbgﬁhﬁh%‘f fﬂteﬂﬁmary

t he presence of these mar ker$ on the surface
celpisalated byalisseging 4 lvar of alwimag agbd thadsonentts eolderadter

PR et St o oty UL R L Benc
df adbeaicr €l mmw thi¢legpantied maﬂiraisaenhaﬁedcieﬂhe @eeseRdel of cells that
popul ation. Thus, in exenp % enbodi ments, the

[

Wﬂiluh%'ﬁsfuh@réfeanésmsmvamw b§/u eggebn@rﬁ@echnnquwemasof a
gescr 2‘9539 %‘EIO Sr e ée‘%%éﬁ%%f . nu%nlﬂfl?%caély é’f%ﬁg Ce%l“’é

Thesd are chappsedsdiog noofimited &g deimse |aHhésidﬁeﬂﬁét€sdeh@-actlvated

._

_ fl%‘ikpanded culture is enriched for the presence of cells

YIOmetry, igginglogial-basedioekimy: ehyemetographliianshodsseertugated
s6pHak 8 BeRHs (bEGRBY ﬁ&\s‘ﬁ%egﬁ% Cﬂ'%\ﬂ?é?‘tll?lgﬁlggﬁl %bpr ocgéhca‘uons (e.g.

1 ogi cal ures
ipguiihesagnetiesapergtion} €thest pravetiures tio hotfidwedter, definethene

ad |on qu en ivated, flow cytonetry,
H’E‘ﬂ Vc?éf:e EB aﬁ“&??ﬁ?ﬂ 1R HP 5A98r aphy,

antl body- cog jugated sepharose beads (or other inert
beads), Ry SicakRSRYREOR Piegediresmay be apnlisd oripptogpor after

the antlgemc purification. These are comprised of, but not limited to, equilibrium
density centnfugatlon velocity sedimentation, or counter-flow centnfuval elutriation.
As-well, other antigenic markers may be used in a positive or negative aspect, further
define these cells. These are compnsed of, but not limited to, antigens of the animal

major histocompatibility locus (particularly HLA-DRA), hematopoietic antlgens (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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I mmuno- magneti c separation). These procedures do not
however, define the population of liver cells, but
rather lead to its isolation. 25 Q her physi cal

WQAESAPHI %N procedures may be applied prior tBCHUSHIHE64 |

the antigenic purificati on! These are conprised of,
but not limted to, equilibrium density

aiengityl dellg 8drhemhat eaH ety asRepiEOEAls! Pboll ¥ Percoll den81y
counter-flow centrifugal elutriation. As well, othe

S EhIRY hapresk dneag cpbodiseat, imuhb@umdpnw cmntnﬁwatlon can be
f |
JRABLLUCASETRL bl Py 8] PGt PEBSRRA, Dt BBO e

quiritinhtiodCstepeils @arrizt StpeOHRAICEIN With ¥ dh@&u %elg%gr tth @4hAhdrY
HLA- QRA hemat opoi etic antigens (e.g
I &qu@zbglwmm y cwnﬁwgh@n Qaiﬂ\b@rpelrfﬁms;i afger tlm angibody
C b ‘
bllﬁlé?tgot i cffr%}gl ens ?& a!tlgglg h@‘r |e€ Ug a 1 0 ndg%lty c\éemrg“gatmn purification
Eqapl dai be pauﬁammstwﬁge -0a0¢ bdfbiegind ardibody phrifecatioh) #nd once after the
ﬁ (fles ] ow. WO 2005/ 054450 PCT/ USZOO4/ 039964 11
d‘é‘ WilicplionsieRawhat enri ched in appropriate cells.

Ficoll or Percoll densi gradients may be used. In
one enbodi A& aotherpspeatishe pendationiof Jivercetls cfilulﬁaenrmhed ap using

BB IR AR po TSR b LRttt

adheremt livev egllsc dlhk @opmltaﬁorﬁoﬂiﬁ&t taR cdebs bﬁr)/oheﬂ By@demoving non-
t her enbodi nment,, equilibrjiumdensity
é‘g\[ﬁ‘irf”i‘tfcﬁ spiest inihe iRolyed parulation of cells: tsz-‘@icafial phibase non-

F&Hﬁérfeﬁt(‘c@flé ac@&ln ﬁsheﬁ‘lrbﬁr%%g@si rlgvtﬁL YIVeI'tCEﬁ papylation tq aé’p

|br|um ensity cent uri
@gherm spdacfeotqudtllymsmm—cugmm@lh?ﬁ of glat;sh gf Igarﬁdlhb&dyhver cells
o cation, and once after the antibo
655?? I‘ RSP AHLE Blasv%%ﬂaﬁsmém edagyan- adheFF@¥ peljsuremaingia
@ﬁsﬂehéi@ﬁ TR defls %Eh ?@ns%}{ anhad }bﬁ’e 1ol %Qan%vﬁ% ﬁit@c €

o plastic. The erred popu ation o e prese
|S}W§mtmé ﬁnémslpngﬁta adhemdheellenThe horeadieednt sellsTéwm be removed
e enrj ched enovi ng

f. |
RERHE B4R aRtimshPpu Feabnelipn Por@ablyomimed b eaemored
@hoﬁﬁﬂ the imiReRaptaificAfior {65 ETRORE oRYNRT ﬁﬁ‘facé‘ses!ulcﬁ a§ ﬁ&u@ %ulture

acconpl i shed by exposing the liver cell population
iﬁsﬁ%\@r@afén@ well kpawe in thepire alisspe cikiera plastic and glagd @atheareated

G PR LG RURSE Gl Wilfs S0iE prin e vt ot theSon

Teeatsdnanidruntreated Fioes are Availad EdmmBrefligpensi on can
easily be renoved by renoving the supematant, and

washi ng t hen aHRdreBpect &l e'ﬁncﬂ_é?l?oﬁﬁl'&n@ﬂ Bﬁéqugtfuﬁﬁér is fri&ibnated

be renoved before or ‘after the inmmunopurification
@ﬁdm@F(éﬂ@‘ dblaprefermed gaibodisdn sinedractonmbiod can bt acconaplished

tog ?‘Hb{fg&??g gé[}ie‘jajf:eﬁl%: H%grtl%tg?lg ACB1 Esnl{g g.ge fa PSAéégansﬁlorvg g}(l:tg%eter
(Becton Dickinson). Cells of the present invention have average diameters that are

less than 40 microns, and more preferably are from about 10 microns to about 35

microns in diameter.

FACS permits 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-



20 plastic or glass is well known in the art. Tissue
culture plastic and glass can be treated (e.g.

WO ﬁbi/&ﬁ%e' ni troc_el | ul ose, ni c_kel , lysine, etf’ea)USE(%4/039964
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pronote or inhibit cell aghesion. Treated an

untreated surfaces are available comercially. In

anot her aspect, an enriched popul ation of cells
chypgried alﬂtﬁ)(ﬁlezapﬂley)crrm @dhemwcm@zéd)by atébodly ffluorescence)

f d ti opat b
S5 SRt st oyt SScRACS meEhie.eBhe geltp scparae
Cpu4t (189 ﬂ&%&%&n&yhﬂzﬁcﬁwm@ frffreenteh Loy cyt omet er

(Becton Di ckinson). Cel the pres nt | nvention

have aver I n 40

and nore g? (g# g}gﬁ%&éﬁgf #H%rvr‘? gb {n%%gd% ¢ B {’I@g

n3moclvnglr amtibody) celilamey Be preﬁﬁ%bp@ﬁsﬁbc&ﬁlo{tﬁﬁn maﬁaér i
of su&@g}a\?ul ations of cells on the basis of 30 their

tlieﬁ‘grrﬁ 1R profrassay deserabeddn Exampleals sTheed pyppagationds r
| .
dgfg&fﬁ 1é1|fg;§1cfu8fs frﬂle'llsﬂrpg Qh(t) 1 %X%El‘fp(lé: ﬁ‘%é)s()é g &el Oaat?(:fl%j 8%1‘ mlina
ckmtofugedsbe. %waiuspmtmn lis mlamcenatlﬁrgleld in @bér&‘ﬁ(ﬁ))p booth&! dentrifuge.
ent and nuc| eo-

ThEE7l bt i sipiretel i beR fasysbeniisibts 2o ablegRenat contains the
elofsh At 4

n!lp%'l@r/ ﬁszooi}jgd 9%%@6%% 314 ‘gﬁ%ﬁ%&ﬂéﬁ%ﬁ @9 gppropyiie period of

tlrﬁmc the fabpled chly are M@slnezieedldka;a afiqtothufdlye Kabbluecb celiwie mcabated with

a odi men the FACS ma
S oot S e R B R BLIo e OIS 08 By oheth e
@aa;khdémi@sﬁday@rb@ﬂ@ﬁﬂﬁ%u §6ttihs. 1 n order to Iabel
liver cells with an antibody, for exanple a CD34+ 5
nonocl ona LeRar
di ssect i ngn %&E@glgrgffégg anic/f“ﬁﬁV Qat’ Bﬁeﬁgﬁgﬁcau%%eﬁmd
regiandeslovaSS@est mtdawdiate dxaf@ples) is séth G"he eélls in this wmdow are

e A RO Fr e AT
t& edliekt g Botitibe and e centrifuged
in a bencﬁotlop ?)r; ot%g?y%gmﬁwﬁ (eencell pel | et

thus genefa S |
bt T ol L pifb Sotife %@ﬁﬁ‘ﬁj@% %ﬁgﬁ%‘lﬁﬂ;lﬁve %ﬁ% fivgg cells may
be hhﬂra@temed - Fmd The aboveutrinéquedbr @entfyiiogid isdl@ing CD34"
he | abel ed cells are washed_and an

ol 1 ﬁ?ﬁeatﬁfl f?fﬁgE € PG FtEepI ST mEnanT R (B8 L mibodies,
shdnRrtEsse @k BmbBR&! :ﬁﬁ‘)v@nfﬂ HIOH S Ener @K@agkgl%&)ﬁﬂédn% tablg FA;ﬂ)r‘Educe

sus ensi on ia washed and resuspende sul
pnnthd pepulatimy ofi aells of the poesenigveridns by FACS, a
wi ndow (i.e., an electronically defined 15 region) for

| ow SSC am anreftemativk wt RAGE zeells bdye ikslate@lusingimant! s
w..ar e g%%her di vi si bl e by

lsgﬂ’ﬁ"ﬁo ?"iaﬂ llé@'c@r?e&} £5 3gainst thﬁﬁ@eqnﬂesn%ftrxsuoﬁ ijeregt allows
f6r3hé E}fe@ifﬁ:@eparatlon 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., usmg anti-
alpha fetoprotein antibodies; ant1—01ycophor1n antibodies; anti-albumin antlbodles 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 milien 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



to collect cells positive and negative for the
particul ar antigen. In particular enbodi nents, of the
rese invention the liver cells may be

“’dwgygg%grized by FACS. The above technique fbfT/US2004/039964
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identifying and isol ating ¥D34" LOcells is repeat ed
for the other antigenic determ nants using the

SiR@ eddfth, Gmakino RS @ s, ifiteihoadhdsidas Mmdke TN, | fhAAg sdparted
In this manner the skilled artisan is able to produce

alesirabla Nves aell Ersipnprspascabedpbafe, thelcelds may bhpurpiassiarther using

PR R PR B OL G Bl SR AL RAREY pRGenpry

@ﬁitédamdh@%-e?&aﬂmﬁéf 4 P\8e s@EQirface atiddng @stschedmhtbapks t

allows 2 or the specific separation of liver cells

of interestap ' ?dg?éiﬂ b REA ERronfat il b&ed@fSihat reli
separ at ed frg}rh&{ﬁﬁei%%[%s - cgl I s and th°e-b 4r cel | s?a{reées on
tthespetidic iifaritydepacat agibstanesdo diengplated tiiven pokesele dlmt dif can

ot he nti.geni ¢ determ nants on the cells. (e.g., using
Shested il Po Ly isearimaRTIEBTL oS of DRt ads Rebrn
IRERAN Shihedindd b;a!;&wenﬂy@sﬁmh@]dd ,f@lﬁhd:indiﬁ%pl\ﬂtﬁ%@é (in this case
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fth@wetih OMichMMdhlUndthR cale@itergsH Gehik sfrérgm, @éhigerature, etc.).
conponents of the m xture usi ng standard i mmunol ogi ca
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PCT/ US2004/ 039964 13 |limted to, inmuhomagnetlcs,
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coval ently coupling one of the binding partners (in
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col. mat.eni i S the lewl0 S Efical SQr.
R TRk AR o rRedd he Enbt ARBGH- Bk fnrple {3 are
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will not occur (alter pH  ionic strength, .tenperature,
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c _ ; Do i T
e ORBANG ot HRARS The ROl AR TRAC R RCed A the
usihetent eetis arediisviatdedtfivm fiteaasnictic sukanin reimovali cfthesmegnetic

bel The antj body or o .
f?elg.m&n another em oc?un)ént, the cells are first labeled with an antibody (e.g., anti-
CD34 antibody) and then labeled with a secondary antibody carrying a magnetic bead

or sphere.

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

substances that bind to a variety of polysaccharides and glycoproteins. Lectins are



15 antigen is attached to an insoluble, inert matrix.
The cell population to be separated is applied to the
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interaction. The bound aq%i gen/ anti bodyi s gf/cf’[?lgg&b@ffog%g(u
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useful in extracting lecti from

 doddncubnkeddor 3 suiBblpaicriot of tinerte allew faremh itraction befwden the
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Tepgieatiaghasigdhbe élﬁ}p n@yghmltlm angfog 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 Iiver cell
may be generated by one of ordinary skill in the art. Thé use of these other antibodies

immunoreactive with a liver cell antigenic determinant are contemplated as well.



precoated with the desired nonocl onal antibody. Cells
may be precoated with nonoclonal antibody and
attached to the nagnetic bead through a secondary anti

WO 255458 | nmunogl obul in attached to t he bead?CITHE2004/039964
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cell's bound to the beads. lre then renoved with a
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et er m nant
into freezer safe containers, and the containers are frozen for a partlcular period of

‘time under particular conditions, nitrogen, either liquid or vapor, storing said -

containers and thawing said cells when ready for use. Generally speaking, a
cryoprotectant is a compound which is used to minimize the deleterious effects of
cryopreservation such as the formation of intracellular ice during freezing. By way of
illustration and not limitation mention may be made of DMSO, polyethylene glycol,

amino acids, propanediol, etc.



10 on the cell surface of the liver cell is first
i mmunoreacted to a population of liver cells to be
i sol ated. The [iver cell population contalnln
WO UMMM th the attached antibody is then ef %0%@39964
t he secondary anti body thdt is conjugated to a solid
substrate. Enrichnment of cells is achieved because
only cel | SAtdgbr & RepaffRGetd1iiete diim 30bARIR¥h allows ﬁh]e cells to
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U S _Pat'ent 2; U S Patent No. 6, 5
used apdranationaihieeof U S. Patent No. 6, 136, 525

(i ncorporated herein by reference inits entirety)

whi ch describes certain cryoprotective nedia for
cryopreservation of liver cells. In the present
application, the cells to be cryopreserved are
resuspended in a nmediumthat contains a final 25
concentration of 10% DMSO and 10% fetal calf serum
The cells are then dispensed into freezer safe

contai ners, and the containers are frozen for a
particular period of time under particular
conditions, nitrogen, either liquid or vapor, storing
said containers and thawi ng said cells when ready for
use. Cenerally speaking, a cryoprotectant is a
conmpound which is used to mnimze the del eterious
effects of 30 cryopreservation such as the fornmation
of intracellular ice during freezing. By way of
illustration and not limtation nmention may be made of
DMSO, pol yet hyl ene gl ycol, am no acids, propanediol,
etc. WD 2005/ 054350 PCT/ US2004/039964 to A preferred
hepat ocyte culture nmediumis one which allows the
cells to wthstand the extrene tenperature change
encountered with liquid nitrogen storage wth m ni nal
cell degradation. In certain enbodi nents, the nedi um
is a hornmonally defined DMEM nmedi um that contains
SSA, nicotinarnide, EG-, insulin, transferrin, and
hydrocorti sone (HDM2) and further may contain one or
nore suppl enments such as thym di ne, arginine,

i nsulin, dexanethasone, glutam ne and manmal i an serum
The foll ow n~ tabl e provides exenplary concentrations
of the nediumthat nay be




used and variations thereof. WO 2005/ 054450

PCT/ US2004/ 039964 17 HDMR2Sour ces, alternatives and

range of concentrations Medi unDVEVMDMEM Hi gh d ucose _
wo(bb¥sBisosci ences, cat. No. 51444 is a pref ePCTFHDNBENEII6H

however, RPM 1640 or othé&t simlar buffer also may be

used BSA suppl enent ed500ug/ m Fatty acid free BSA is

used (Signa with free fatty acidscat.no. A8806)

suppl enented with 7.6 uMfree fatty acids according to

Cheesebauf and Padieu, In Vitro 20:780,1984: The range

of free fatty acids |[HPME varSomcbes raftemativastand 0Sigeef

BSA/ i to about 2000u m N dajoheamiatder. Sni MSi gna,

Cat . \OreglIp36. The TapgeT IMbOGiVLIEgh GudBy (JRET Var T e

fronf about 0. 5mM to (5 EG-1088 C i, l%effﬁ%q

prepar ati on, reconbinant hun e@ gat

no 1p0-15 is used. The prefer{iﬁgl g}{ g@e .0f. %;uffer;%}’s%
Valas,

varied from about ICpg/m to
| nsubinl Ona/ M _(Sioma _cat . —no.Ma4%

g t y The preferred—

r angeBSA sunplementedny| BOug/li [RpthrasH) HashNA Ishsed{Sigaa
| bug/ whithTrearfstteaaidn5ug/ m The| ¢ita0.eh3896) supalestcated; with
conppsition used i s human 7.6 uM free fatty acids according to
Cheesebauf and Padieu, In Vitro
20:780, 1984. The range of free
fatty acids may be varied from about
S 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/ml | (Sigma, cat.no. 15500). The
preferred range of insulin may be
varied from about Ing/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
o ug/ml
‘Hydrocortisone 10°M Hydrocortison is available from

: Sigma, hydrocortisone 21
hemisuccinate, cat.no. H4881. The

preferred range of hydrocortlson 18
' from about 10° M to 107 M

Mammalian serum may comprise fetal bovine serum, fetal calf serum

5  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



hol otransferrin (available from Signma cat.no. TO0665).
The preferred range of transferring may be varied from
about 2ug/m to 20 ug/m Hydrocortisonel 0

WO /s ti son is available from Sigma, hydPSTEFR2IEER6
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21 hemi succi nate, cat.no. #4881. The preferred range
of hydrocortison is fromabout 10 Mto 10-7 M
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ichiges P%%%fem%ﬁﬁeégfdewtstr@@ﬁ%ls Gf Boxfor plasticdags having
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cryoprootectant nedi um conprising 10% FBS and 10% DVSO.
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usirgez 21 meelsinidabaluntdmuth 3418 tBerata] Rapilictichedealdey) fiek IR% plugs,

Such cont.ainers include but are not limted to vials,
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sebibaitth&0fayrbe ci@epteseraed sighdfaresely. i nt o t he contai ners

and the containers are sealed 10 using e.g.,

mechani cal Thad delfi deusitieead the ctlbei®d criybR¥sebed B vary. For
seal | uer | ock plugs, etc. at sealing being.

‘PFB%]P?E;) ?F@f‘?épﬁ Yy brieyapressTved an a dervivofifiest abawt 8 x 10° cells/ml to
a‘%ﬁﬂ‘ W 994&'46?356 CéﬁS/IRI. @o%?rgésexgﬁ%igglifo:nf?beogﬂp yr)] |t %lé)lgf é@ renls

contal.ners to be cryopreserve
may bdptesdrhal/in?5y tiefreszitgprontitiers dvidiefdrh ab@a ¥8lty aboiita 50 mls
cell densities of the cells being cr )ﬁ)pr eserved may v
may lgle crygpreserved m 500 ml freezing containers. In addition, the cells may be
seeded in order to produce a controlied crystallization or ice formation in solutions
which have already been cooled below freezing. Methods of seeding are known to
those of skill in the art and include inserting a cold metal rod into the freezing

containers, introducing a blast of liqliid nitrogen into the freezing containers, etc.

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

freezing plates.

Once the liVer cells have been dispensed in freezing containers they are
ready to be placed in freezers. While any freezer‘ capable of freezing from about 4°C
to about minus 90 °C is confemplated, 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



.15 exanple, the cells maybe cryopreserved in a
density of fromabout 5 x 106 cells/m to about to
about 40 x 106 cells/m . Volunes ranging from about 10

WOZ§0HBG 50, mis rmay be preserved in 250 m PEFEENOHE9964
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containers; while fromabodt 50 to about 150 nis
maybe cryopreserved in 500 M freezing containers. In
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be used, the cells are thawed in a 37-42C water

iyl derm ingo gvise dioat whith axpandsithrpughawy thpelqmdmmm

\WBs EP ?bnlw&ﬂ ﬁedng a control rate freezers freezing
profilesare p ograrmed into said freezers to ensure

uni form freezi hfree2|n fi.l es sho
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"heat, Conpensating for the rel ease of |atent heat
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t al so aSSIStS in synchron|2|ng t he seeding of

external i t he fr cont ai [
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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 nitrdgen 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



occurs during the ice formation stage. Ice formation
begins at a nucleation site which can be a randon1y
occurring cluster of nolecules in the liquid

WO 3080380 eat ed 15 ice crystals forminto an |6§"#P@H@3%M4
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whi ch expands t hr oughout the Iiquid until
solidification is conpleted. A preferred method for

h did Th
ARS8 4 gl b AP MSOSIA RIS A Ty
divfensamdis 1@ sp@sdowant 7dﬁgafen§ ltcmg ndinwtks. @he sepednatant is

sSus sion per_vial.into vi I T | s.are
FRBREa00 e i A ERE s TP LSS AR e il about
mé’ocﬁlt N9 Resk Eﬂéalalﬁaﬁﬂﬁﬁ%'tﬁ‘fgcel tai ner (Cat No.
5100 0001) which 1s then placed in a-70C freezer ,
over ni ght . Thg— P&l&’#ﬁh@@é&t ﬁlﬂ/%ﬂtl&{ gip%t' %ﬁ)ﬁdoxt %I,hcﬁ‘ before and
vapor phasé of a T'iqu nitrogén storage fan or

ARG ricresepitativnge crowvaand ekpamdad & dellatitorey II’eshbhlEl be noted,
af orenmenti oned freezer techniques, they 25 may

howews tha tBe Jisdiods Eorrenasins thosdlpapyratips abthe @F??Pnt invention
ﬁltagrﬁﬂﬁhle% I’JSQIQ/%HO}?%:?C&?I%ﬁlrI%at ers. By long term

age, s cont the cells may be

ousponc) B e TR RGRL R Gl FEERaih Shobfopety doncd

dRint mesbﬂiv@edvl&@ah O 01|16 &iballineht fIee uﬁhﬁﬁ@a the dodipokiions
use, the cells nmust be thawed and DVMSO nust be

plthinEentionarerperaRliye iand HIdgmsPRIEReipIiEh o fgrthercomprise
%%ﬁ& cehfe P%@cliérsc?_ﬂ% 8 ﬁég}{t?gce 1{1%%3.'&%{ arﬁgﬂffﬁ’%aﬂferfa%ﬁr&u@h as

Sh appears are en pour
gentth ifddtige férthe grovathtaad eipapsionlof tied liven cellsidnl oae efibadiment,

Bl e L

gs tﬁé‘fekaé}lceﬁwe_ﬁw&%g& cbis. fin ?ﬁ&h@f’&ﬂb&dﬁ%ﬁtr e feeder

ie suspension i s then spun down at 7-15 ¢ f
Qeltsmrﬁembmmmsmes'éhehmzﬂé?omdﬂaaﬂceﬂs aspirated to rermve
t he nedi a containing the residual DMSO Thereafter,
f rom about Examples alf Geedericells aBsorfling st thietivention ad¢igtedsd @nbryo
t.he cell E ellet. The cells of the resent I nvention

Bbrabéast )such as §TOfells gpd E?éﬁmbév%mo Ig$tg.csg, Hogan et al,
REAARI SRR MRNBRs AR L%&aﬁ’ﬂ? ROAGE, %Iﬂi & ﬁhanwlew N.Y.:

tulture. rt snouf d pe noted, Ever,
%ld‘lSphngHarbpr Epianamgy Press, d994 lbm‘l;@ubm IEnh (%7) Teratocarcinomas
r ese t

Egomnzn @Tdﬁ@(&i@@? !:éﬂs%é b $9fé€§€i‘dém At &L@%@éﬂmed |

rein. I n ohe enbodi nent his invention, the
STRBeidtIN rslls were deposited on March 27,2001, in the American Type Culture

Collection, 10801 University Boulevard, Manassas, VA 20110-2209 under the
conditions of the Budapest Treaty (ATCC Depdsit 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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of this invention are co-culture and used in
conjunction with or further conprise. seeder ceI | s.
Feeder cells. provide intracellular matrix an

WORPFEAY e factors such as_ growth factors fB‘FT/U%’WO?’”(’* |

growt h and expansi on of thd liver cells. In one
enbodi nent, the feeder cell has little or no ability

t @18 & duld BE IR b éd it aHSM VALY ﬂﬁl%&ﬁ P hbarse rmﬁé}itﬁéei%uba&ilaﬁ the

feeder cells are fibroblast cells. In ano
éﬁb@ummalnmg thef Matdmrycinde Wogldeheeemntmy drfieacells would be washed

acco P G glae tncgf“f %?@b leﬂ\sf@ﬁ'l%%ﬁ woy GHJB”%Q ﬁ't@i"glg b % hoslresl ble%ore )

fddditﬁhi ﬁ&tlécéll\ﬁﬁ)m§b'%ht}§§1n$€ﬁ&1?| I's and rat embryo
fibroblasts, e.g, Hogan et al., Manipulating The

N s 20 Gy B ml T heed TRk cens.

Rdlike IIB’@ntIOIEianed@ﬂrﬁ 817a)t ifodudes dkealfa:ttymnquFAmdn@ﬁHn‘myll C
t em . cti FPT é)roach, ed. Robertson, E.J.
& ro@?f hACCRISMEHS. ST Rej d-99) cells are one

type of feeder ceI s that are useful. STQ(Rei d-99)

cel I's were PaPagigels sH livss and tspuesf@nimalsor lusnans can be

ANty B 51 b, B 8
wmprtses)mumf-frdzdmed?oudmhﬁmh HF £ DL ( Ait6inad 96 Stabe Blements, EGF,
PTA‘SZ'&&%ﬁ Met hqQds for  cul turi and mai nt ai ni ng

Bl TabifPRin.ang DY ABRATISARS hACeHEns Buiothes rbedams the culfure
Aedibiohl i SompHEHB R ORRihdlby i) R ROk AR Rercdionts:

ngagop div & eﬂg’ﬁb\ﬂd’(ela Eﬂlaﬁmleuhllmd rthiyrogogin retedsirgdfactor. In a
0 4Jn th For STO gel l s can. be

R xRt e RS HAAPAeT sormaraed Y deprib limporotein

a9, Next, the mediumin which the STO cells are

i ncubating would be renoved and replaced with nedium

oo B P RS 0 s, ot

ishould deantitutedah o meddd sudtablir foabstiiniAg Hewels akki ifriectddery, the
bation, th dlumcotalnln the M tonycin C

(B BB Pacrstne o Cbemgtht Pl irsaers dhd midla d optimized

FOfla EEILMi*tDR: (BA@s 68bd udedlih Wh SfoVWRbdicRe GIR rﬁéd?é R&G1 for this

from 0-48 hours before addition of t e cel m Xt ur es
PRTRASE SOMpYisestsenm frien medén Erho@ulieac's mbélﬁeddiagleisum!ﬂum

S ens nof .the cells. . of.t enlonls
ol FHSRRE it phle SFry et BRAY ek actos @A)
degisddngity lippprotedh EHDLY,Hbotinagidh, %@&ﬁeﬁ%ﬁg%ﬁcﬁnnal growth
Primary cells, cell lines and tissues of animals of
%@’ pinsalin, transferrin, hydrocortisone and optionally, and any one,
combination or all of the followmg 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 lipoprotéin (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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cultured with a nedia of this invention. In one
enbodi nent, the culture nedia 10 conprises serumfree
medi a, cal cium FFA, HDL, nicotinam de, trace

WO 0gAPs  EGF, insulin, transferrin and PCT/US2004/039964

hydrocortisone. According?to another enbodi nent, the
culture nmedia can further conprises any one,

&abdim@hi, ok QEdial doe®hot dRtAObh PV thO ARG Selected from the
gl ucagon, liver growth factor, ethanol am ne and

gheyp 6prBPIng af glusagpmdivengovith fackpraethinoldntiae and thyrotropin.

e [ he culture,.nedi a doe ot conprise J]ow, .
SR T, g 280 Gieh bR, TpEde YrupRrhmgnee lodl density
Hj%dﬁr oteth @ITO), s tattyhciREFARYVIER ﬁ@x?s@t?ﬁipoﬁfb@eiﬁ CHDS), trace
shoul d be cultured’in a media suitable for sustaining
¢lrmceis) glgcaged, liver gnewibdBeipy sthrhelaminseatdrthyreliopin releasing -

r e 0 one .enbodi nent.. of this.invention, the
fr%‘é%l 'am %g)ép?riem%?ggnmﬁ’o cIcdid s st fits that is to be
used in an,HCV i nfection, One nedi.a useful for this 20
pur pose ¢ o%?qeseé%nb%dg?lﬁ?ﬁ theganearugation 8?@"1.1‘?1“3(‘199 thieeilyriag
Hediafid Bétwagba MR, & v ( BVERther B r3 -
bovi r%e .serhumbgl bum ;bG(]igyA) freﬂeerf att)@irg%:lﬁ’gtgg?@%?q
¢ringpnterdieniis gpprppioptey 8iSmMHDn)gnertntmidiment] the conceatration of the

eni ' h f EGF), ipsulin, .. .
BSRTESHO bR 30 AR b B b b B i
SAM. IcaelenilakdiaehtOhe 8bhceirafidifof BE WA 10'98/RM] ﬁg&ﬁei

gl ucagon, liver growh factor, 25 ethanolam ne, an
TRpdeRl the qoareauetiay of thetfre faiky ecidelisit6 1Ba/dndn one

i 0 i.on.-the.culturi redi a
SRS o i BY B oph U5 BL b iR e e
demotrteationeditiee linse fgrdwihffBdtof Ri2DupmilD I8 6né SMBodifRHt, TR UM
free nmedia conprising, bovine serum al bum n (BSA), o
GAnCERTatQRiod dhe thanndamiae ighbWih In aae embodiment, the gongentration of
3 3 e S e .6 i t

o SRR elc@fif PR ORT QU B e bl R AR CRR G Ron of e
KDDL} Sug/miamobheembodiodntyeh corichitratai of fgoierireirtisone is

}C rise free fatty acids (FAA), high density
qoggprotei n (HDL), or trace elenents. In another WO

2005/ 054450 PCT/ US2004/ 039964 22 enbodi nent, the

nedi a doesIiveite eahndimentathg nagdda ist IM-FEDMmgediali veitks comprises

LA AR S0 BRSO O R iy

HBE mM hivotinahider Letrbaciiomaits [ 141071 Sbpbefl 383 0T zinc,

B R B B bl e eSSt

R i T
T diymetnopin réleasimgifaators memerenftiodément, the 7.6uEq/L of total FFAs
comprises a mixture 2.36pM 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 linoleic
acid(cis-18:2 n-6), and 0.43uM linolenic acid(cis 18:3 n-3). The media can also

co‘mprise 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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In one enbodi nent, the concentration of calciumin the
culturing nedia is between 0.1 mMMto 0.6 MM In
anot her _enbodi ment, the cal cium concentration i

WO 5 Mately 0.5 nM I n one enbodi ment, the"CT’USZOOJ'/039964 |

concentration of the 10 BSR s 500 ug/m I n anot her
enbodi nent, the concentration of the nicotinamde is

smM I'n ongpg @JQH’FHDE@{HS of&ﬁ%oﬁﬁfb@%ﬂ at ﬂh%nm%ntitoﬁ%an be plated

insulinis 10 ng/m . In one enbodi nent
ewplaghie pahsiraies oéat@dnmﬂl reaara(feélutay gt SEXEBnﬁleﬁofLeEqusllulan

S SR PR B O,
esimreh Thpetl Qfollh&anzf)ﬂﬁ/ I, or tR a@ﬂ&l(ﬁﬁﬁ@f@lﬁ@ ﬁBronE&ﬁl a}lﬁ laminin,

concentration of the ethanol am nei's

@I‘Mﬂmgﬁé RGN Bhecheminabningat Ther C@fagen,hidlmﬁ}n}dby&dpcam beused |

f.act,or one errbodl rre t he
e SRS Rl Bl vl S orau B VR cBBmation it
i1 yB20E, or t1th 18AE Bttdc dndidhé&d mtéiﬁawﬂl'lé}%%tﬁk ﬁﬁ&ﬁalss
n one enbodi nent, the nedia is | MHDM nedi a, whi

Estpraliley mﬂmkﬁwgmatsmt@mrg\rl@%@éﬂle fetiouells deggite above Such
Zelﬁﬂ%qkﬁufujgg gnc{ %‘t{a&l E{%A kibfr?aV?B%%e uﬁﬁg ?M—ICV assay

ni-coti nam errent S
ﬁﬁeﬂ{bd&hh&drdmg toﬂﬂs’LﬁwéﬂMlﬁel enium, 100ng/mM EG- 10
ng/m insulin, 5ug/m transferrin, 10'M

hydrocorti ggaeell E&Qf)ﬂéltlgﬁs%ﬁﬂﬁ@grese%@ uileflion WEbe SR
factor, 10-6M et hanol am ne

peveding HyVitrgcountes thag cambe wriesdet] wish Hg‘:’ g;;; !?heltﬁr}@q/ptome useful
iangl @Jtalc@:t@f s%lgte%'(s) rﬂ%r% (?ﬁr&%g%ti(ot@ue{ §I1a}z1 sgre%%mg oﬁ conﬁjounds that

ﬁw@w bRl o thalicyd fdiddls squeﬁﬁg/'ﬁ@hEHCVaﬁiMICfoﬁre@;@&rcll relating to
2.71M1linagleic acid(cis-18:2 n-6), and 0.43M

ﬂCn IR tions ditwe.dp prefgired gm 9d1rrr|=n@, the ¢PH cempasiions of this
ﬁ%ﬂﬁiﬂ?@mﬁ% ¢S t}S %}\fjlfér R orRBHEY '1@6&%51%%&Wa{ ﬁtr of

exanple, 1 x peni I Ci T onyC|n nano

BN Smehn RI\Iﬁk@Snnfécaomqulwgm imjrﬂutﬁ)vfmﬁm ot than RNA898
onpri sing, .bovi ne serum mn_(BSA),. nicotinamd
@&ngseqﬂﬁs@g Gf BRadHCIng EFester ¢ @Etﬁaout 512?991 P?mes,t@%ﬂt@ﬂ@nrqbﬁut 10,000
@%ﬁe@éﬁd&r@%f fhh G5t 5%0@)%@&9 of ety R H%%?Qﬂ% L3908 after.
The Cell m xtures of theé conpositions o
contagtingotx 1@anelbe)f pheatcaniposttions lpaepiated asodslingtb dlse methb@s:bf this

with.extr .matrix. Exanpl es of .extracellula

Fiter iR B VT dusbordgis g SHBeAeH Bactly e infected
69bmaeing @LH %Bmgésm&? bf BXARPLRion With RROSIVZ A idfectious
collagen or the adhesion proteins,

ﬁqmvaiﬁ@tcﬁor anm 84 hawisrat ﬁbOLB 3@rdegtees Cgnla \(o[h@ma of about 0.52m! per

QCR%g%r‘aﬁ{gsto Ioﬂg el)nbo 1fen k l[h‘rilsgmventlo eﬁw crrﬂs gé{lng infec%ed 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 inyention 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 prodilced. For



alone or in combination with lam nin or fibronectin,
or in conbination with proteoglycans, or with tissue

t enriched in extracellular matri x ials.
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tracellular matrixes cag al so be provided
feeder cells describe above. Such cellular m xtures
and extracellular matri x conbi nati ons can be used in
ebd@vip ks wasterd Bloret thegsotaine prabied gvittoartiibbaics BireRtd ARinst BEV
cell coppositions of the present invention will be
PRI 0T PiRts 9 gels prohgd labeladmugleic pqidy meleewas thebarebe

j S g royide- useful. in. .
opRahais) bHEY Q@b JAESEEG, MkodCrol Bdtling bibtsip go
micleaeavichgpalécud emnfpanindis drdadell cubtyrdaaedis efeudell Biiown in the art and
tre%glgﬁ 1;Iggtl ents suffering fromHCV and/or for
speh it 1o, thas| pyrpasg argcommeresally avaidatlon. Thus, in

preferred enbodinments, the cell conpositions of this

i nvent i on Eetrqusatibang with &eealdr ahcxngshe nombanofoyies of HCV

LTS U B T RS e o

equl v rarn,

regetion (RIBRCRY isise il C iARgordin@ab dhe thdddaatbs hiiaPention, the
ies, gr,eater t han about 10,000 copies or g}reater

R B Rabetoode rnsifiedomich thas fherovntmual sepiexafdicy VA arc

' ' Js..of the
ey
amouehthpion addel to tiedatdflés of tells, cét ety gdlo? nisdea to be assayed

egbodi mfwt, the cells are infected by contact.i nlg_t he
eUBeRB i SO3 i oF 2 p9coad ViTyseRa tson nuclrikiagidanelecyle.sit is desirable
hAAHRCILONS virGiW , 27
ARk v aa AP L ROV oA
maleanelis wio saly velated b HOVIRIVA. Gfe., tshrhidari in Vemiath, dnpudidie acid

cel |l s..bei ng.i nf ted.dvv'it 2 EréIC,\/ are équltured wth an .
COTPPSLRT U 4R VIAL $PR SITHCTHRRAt P BBRfiFREAb Tsrsepondaucleic

ciMasId e is e fewliras edgsidl efdbbdinSen® tRY |
af eeder celllss e. g1 ST Si(ngiﬁg?{gtS%ﬂ%ggﬁng’)taysr gggir%qlﬁlt

reglequisis the RNA drdm Bevined/ ivd Disrhen Vires @BVIDET), 6.g5thedd VDV

R AN SRR e, by e, e

exanpl e, the nunber ?f copi es .of HCV RNA found .
associ at ed W PIyseOch OF theyseeond vigis orimyclsic agid melsule is

btV s ANHaPIt sbhvel o Rit:Aal AnttB] o tldiahthilaliofof the first
cul tured can be quantified. There are tethniques Known
nupleicragidamioledude. This idernalkswairbballowed e thd monitdrizighad cbiE¥ction
protein.or, nuclei ¢ acid |.ecul es have been produced.

e Ao Ao a5y VaRBOA 030064 24 exanpl e,

western bl.ot of ti}&ﬁrotei ns probed with antibodies

di rect ed ag¥i FeMPete RIFsREINYSniden proyidss Hie ryethed perpprasing the
s{e@pgf_;ed nucl eic acids nol ecul es that are

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 BVDV to fonn a combined nucleic acid

extract;



conpl enmentary to HCV nucleic acid sequence. Methods
for extracting protein and nucleic acid nnlecules
m_cells and cell culture nedia are well known

WOEH@/Oaf*e and 5 such kits fgr this purpose ar ePCT/U520°4/039964
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conmerci al Iy avai |l abl e. Fér quantifying with greater
accuracy the nunber of copies of HCV particles

produced agcor di 1288ink % b SorhPE W1 @Bic acid extract a first detectable
rever se- transcrlptase pol ymerase chain reaction

1rRire, PORichiisspesdicufor sald Gt ducﬂgmamﬁmé agnwbarti deggvtabld probe,
i nven hod is nodified such
‘t"ﬂ]ﬁﬁ 13 ARG ﬁ%ﬁr’%’éfalgfseﬁo@gnélg ebcfa RNA are 10 determi ned

by conparing its val ue tQ a second nucl ef ¢ aci
nol ecul e og knowPIErRg Mid compmed nyglgichcidexing ﬂ%}’a%Ré%eans

of cells, ceII extracts and/or nedia to be assayed
ei ther in Phe fauantdying at saaeus oycles dupng spid amplitication a

I
@éé%% i dl%v ?gh'afjreims g(f fﬁdgq endént}f?glg%?{ﬁg@etéc@ﬁ%?ﬁgﬁ and said
msmdeﬂ&u@bm;ﬁoml d rml ecule is closely related to
HCV RNA (i.e., similar in length, in nucleic acid 15

conposi ti o, and ekfapdlsitlg tﬁé‘ﬁfshﬂs 33 itgk?(ey 'E@éalcdlﬁe tamount of
enmbodi nent, the second nucleic acid nblecule is in a

saidfirstinugleiccanid melechle in saiddHBY dinddlng amouns of said serombauceic
ﬁ%\?ﬁ@#ﬁﬂéﬁ]é%\};{m from Bovi ne Viral Diarrhea Vi rus

VDV NADL strain (ATCC Deposit
No: VR-534 The sence of the secon irus or .
nucl ei ¢ aci’d nolegglﬂlaténg S AR bﬁ?ﬁ‘&l\{?tﬁéj?rﬂ‘é‘fmlotfsmd first
FRINME %cﬂﬁm@fécﬁl@td%feﬁﬁineﬁ%tsﬂéﬁ |(t) fb?l"cohﬂﬁnﬁ&' a4l 'cﬁlbﬁlﬁieh Qfhount of
of the first nucleic acid nolecule. This internal

msmmdampma@bm stere(Hrwith tseidi kmgvarranaywi pEsaid sagondfiucleic
(i ltICtéJ tions and assay variability. For
agr esent invention provi des t he net hod

o 10410 LT e A e
&d (ﬁt‘i/@}él)stepm%ﬁﬁisﬁn &lid cﬁyﬁyteﬁ%%cﬁhﬂéf ﬁl@ﬁ&@ﬁﬁ’d&@ Ghigi C

acid nolecule wth a conposition of this invention;
@etermined én stegy (f) byra fadter destinsined by hanpmqgmud ¢adeulaed aineunt of

i a i ich.th S | tivated
FHi oo R b B P o e B i Boomgmuteic
588 A8sh RGPy, aci d nol ecul e derived from BVDV to form
a conbi ned ‘nucleic acid extract; W 2005/054450

PCT/ U82004/A97%8§ﬁ14gat02a§10a}er @Hl%bﬂﬁnérﬁ’ tﬁ%?%s&ﬁmeﬁﬁ% provides a

nucleic acid extract a first detecta
method of determining the effect of a compound on the production of an HCV,

comprising the steps of adding a compound before or after administering the HCV to
the compositions of this invention and subsequently determining the presence of HCV
associated with the cells in the compositions and/or media in which the infected cells |
are cultivated. Ifit is desired that the compound is administered after the HCV is |
contacted with the composition, then it is preferable that the compound be
administered within 10 days after the HCV is contacted with the composition. The
compounds to be tested according to this invention can inhibit or activate the
production of HCV. Accordingly, a compound can inhibit any stage of the life cycle
of the HCV to achieve its effect. Examples of suéh 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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probe, which is specific for said first nucleic acid
and a second detectable probe, which is specific for

WO %Oglﬁ&qﬁecond nucleic acid; 5 4. anplifying S%Cg'./US2004/039964

T4 nucleic acid ext Eﬁact by PCR neans;
quantifying at various cyCles during said
anplification a detectable signal rel eased

ottitel epapide nkhtyd hh@en th@kdnd tomditiche brchak! it Beabepasd to the
said second detectable probe; 6. extrapol ati n% t he
(0]

CP@@BW@% oliave been eenosed iaiother sempevied hebighnown to Bayedittle or

} ol ecul e in said HCV and the anmount
éktﬂysecoﬁgaﬁﬁg Tic 10 acid nolecule in BVDV; and

7. eval uat.] ng of ..sai d, cal c ted a

of oard 1 it Boniiitary Ry SRy RpbIGSRE oy ention wil
belefipléfel iRYn GiREPRdAthg MHyd 11?'3\»'11%]!1' @%ﬁ tﬁmm&t BEv i#fkfon of
second nucleic acid inm step sald known anount -

Liyer @élsmlélémomnm:edl ebech methd sumeyi ba pexfomped mymultiyell (e.g.,

obefaD g  Pu IR St A PPRELIRpe the proset

ig@meibh ailﬁﬂné‘llED vhdetidr vﬁlﬂi 8 féceﬂérslhyéirliﬁ lagiRate 'crﬁbwth medium and
determned in ste () a factor determ ned ﬁﬁl‘v
as

sgiHda Fonginsni Hlec%ﬁllé @r%thé@l conteipd with the appropae
dgégfﬁ%s%kl %bg&é dl"lie'lp?éc‘? Bn (off }ha:\’(w,e 1&;8? ?l}ledlgtfgigl\ﬁm(}gg%gﬁ{ce %nd absence

oﬁmobmp@lﬁdawﬂﬂﬁ .ﬁ%ssed‘[bn(iﬁ coRdmplated thit@adbts edtcemntations of
OVI des a method of deterninjing the effect of a

fePosRd briggdeserdimay 8R addeddn oacspliureohgsiissiniee prgeence
aﬁg %Bsce,neé offid 'vﬁﬂ WQ t @fzeﬁfsﬁn%é b@& josed to the fest compound

mnlsterlngt e co

cat mwegtlvbm phasndn 'shfbgewltle oydly oflibe ek nane)tahqnlﬁrm senee of

at e he cells_in.the coppositions
g@/ Agpe lgaxﬂ % %W@OPWF@@F@W& ppTiCdsgvi be compound at
tﬁéléatnhé/t%hg ‘as a Ivfral ﬁlféo%oﬁ%‘f 'tﬁeecdallE Rednitihgl gg”r%@ H{édsaﬁﬁ time that the
adm ni stered after HCV | cont act

vimsposidedl nAlteuheinvely, 1t mapbe fpesfaﬂabb toladt thmeampnmd ahallater

sBign AR ol st e cBHS ns Secotintintre i g viros

Th 8611 ©thep embbaihiRahts, thd dHIR nhag/v[férﬁdn%t&ﬁnnh ik fRttcoRpound prior to
activate the production o Accordingly, a

addiiien of thecwrmsiin iordartto datprming g@aeﬁiertthfetesﬁ Cfoenmwd $agd of

At SR P S5 B B e Wb o

the vipu lifeicgcle areeiti 8 abhieOePBILS mEthe8ELivel kaden ! tHoed 6f skill in
acid nolecules. The sanples to which the conmpounds

thef® added can be conpared to

The varying concentrations of the given test compound are selected
with the goal of including some concentrations at which no toxic effect is observed
and also at least two or ni_o‘re higher concentrations at which a toxic effect is observed.
For example, assaying several concenirations of the test compéund within the range
from 0 micromolar to about 300 micromolar is commonly 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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WO 2005/ 054450 PCT/ US2004/ 039964 26 ot her sanpl es
treated under the sane conditions but have not been
exposed to the conpound or have been exposed

WOABY1§t0conpound that is known to have I|ttIPé:TcS‘lJS20?1‘(’)039964

effect on HCV production. 2{t is contenplated that the
cell popul ations of the present invention will 5 be
o SRS
S T e A e S R R
puidarnce e th upPactangatdfadacenptities fodedtor med in mul tiwel |
(e.g. 96-well) plates. The assays will involve

i ncubat i ng hexeaplarp e atdags) shofest doengoines edicentration range
|nvent| on, optionally, together wi.th a feeder, |ay

highi the aisasicons mt@éwoawseg dpting Feluties ahigayie ?drﬁeal test
%%** é%?ess&%gﬂ‘fﬁ%@% ARG MR B8aE R, AR ER A Ty nfifomotar,

BiO\micronidier, mesmmm«ﬂmdzabmnmmlmf 50 Oshiccomngian 460 wi | |

be assessed. It .is contenplated that vario
EBsTeBianAn GRS migromala afdhg o Wﬁ}eam agsay mf%f‘g%t tf Thggfioned,

hﬁs@ﬁ‘é %gen%l axﬁ(}aﬁ\ﬁég LHAS: iREnfiSbhed tHaf‘aﬁ}hﬁva{ %%5@%1 b@ﬂgl in at

sence 0 rus. Furthernore, 'the cel I's maybe
Eaptd‘smoﬂxfferenh@ntmmnsrpwn prefa:tabbmae gbnentrghasdosing will

BB CERTE 4y O el 211" KiratimerR S ppdiions of

BRY dohfpo8sd WhihdnebiBe SQBIP SateentBdtionk RgaySASE, for BRarASlefa media
viral ‘infection of the cells is initiated (i.e., at

pm@ceg@@t@ntqf ﬁé)Stmmomﬁlgr Ovli mipsomnelag @ #yicromolar, 1 .0 micromolar,
r}g‘g;goﬁ%éﬂ e 5)() rplg{o VAN Qle() I%ICII)I%%)?'JQ' £0 tn Fl%ﬁ'%fléthﬁ) 0 r‘(nlcromolar,

stage
(15 LOamicromidl &y 20.0 énigddlah25.6 nlileﬁﬂiiﬁar BD@QhEdonM)lhh 31510)&
virus. In still other enbodinents, the cells pm

spromolEdt U picromelar 0 BuFHIBRE, p-P grcrogolargS %té aprogglar,
%b o iRrofl (ﬂéﬁs 64.0 nﬂ&g‘f’%ol%xg 7! @tn?ir &amgmfcrélﬁ& 3l

mpound has a ctic e ect agai nst 1 nféction
lnylcﬁottmlar; 8&1&n11®eﬁ1&]tam 90 O gri¢romobay 5. Guuhlamns:ﬂagé&o wmificromolar, .

virus Lif cle achle ou
Sﬂaagf%wlan [0 ey SQS o‘? nRgEOpolgt 11‘? QEI%PPOI%PO 0
ViE 26ndo%hr CRINAPR dréth b 1R S1 70 Mt@o&blé% n1 does tniGORBRY MDA €

selected 25 with the goal of including some
copwerviar a200dhsicemekarch Orﬁmcwmlae: 32860 migromioke 2394

TP, 2o d SEonite?, 20 IRiFodatt TafO RSGRpRY: A8 &

3SR ONG, m)/@ﬁaedrmﬁ@mem(r@ﬁm&aﬁmmr éﬂalesaoaﬁicr&ﬁ@m@mﬁe test
within the range fromO nicronolar to about 300

FOEPOHBMRr i S commonly useful to achieve these goals.
It will be possible or even desirable to conduct
certai n of Thhesmpasslsyte batestd may vwhidedtagmentsnrgars of

rﬂaﬁﬁrq}ﬁg(%g}rpm%rg%ggllpg\.rlﬁdssngHQayagé denvedet)r(org%re\flous?yoknown compounds
through a rational drug design scheme. It is proposed that compounds isolated from
natural sources, such as animals, bacteria, fungi, plant seurces, including leaves and
bark, and marine samples may be assayed as candidates for the pfesenc_e 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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400 mcronol ar, 450 mcronolar, 500 micronolar, 600
m cronol ar, 700 m cronol ar, 800 m cronol ar, 900

WO%@%‘} ar, or even at mllinolar concentratli(glr)ﬁszomgm)a

054450 PCT/ U82004/2939964 27 estimate
therapeutically effective“Concentration of a conpound
provides initial guidance as to upper ranges of
GeRteHtntialpeitssive cbepbundsh aRirnSNeRTRl s, SIRm@herap&ans
the test conpound concentrati on range under which the
wapayndssios thedieatraanicelrenes exntigeiohip! sempeynsissangnigothers.
yield final test 5 conpound assay concentrations of ,
0. 05 mi cr oRegaadlessOofthes@roeod type oflthe comppambtodre, testdd fbr

' | 10. 0 ni lar, 20.0.m craqnol.ar, .0
HEPEEY oY B Peiserg B citon A DipBH GRH ST af teompounds
th PPovi €O AP RIANGLIA o R BERAN AR AHBI ARy B B ihafl8thr comPE&Rd or group

are exenplary ranges and it is envisioned that, “any
aficomponrdnyOinoukseh suchassiys vll depeuisen the partitiufar drezapeutic

cncentrati ons re preferably the ¢ ntration .. .

GBEFR beths BB BBy wiihios gt HEV B offir Ptaintection.

9, 10, 11,_12, 13, 14, .15 or nore concentrati ons qf

the conpouRd BErRg ep@@ééﬂénts&%qnase@ﬁégﬁhi BACPON negijon may be
; , .

o8 o1 YBTRLE o 5 SEOARTL A0 e compommd

with terdased effirady agacust M \ainfe@iod. Hrog disobesry bégis with the

M cr lar, 5.0 m.cromlar,, 10.0 m cronolar, .15.0
AR P 2 BB Ol udiir ajbstogesybal ShoprpPaHise 156 arected
HbapaIR| Rba. [BuBnpPariehlbOiRhRs, aff €x Enflafy I bf‘fega&ﬂ%tegtructure

m cromol ar, 50.0 m cfonolar, 55.0 m crorolar,
sicle pON-290 M3 be used fayrfotune drugdevelnpuentrffats, OtBerGstructures

DRI pro B e RTTARY st BBt R iy Sgeme

thiroupR fatichal dchgQeSi ghl OrieeBhfemplatdisGelcfodOAdiAénal dHénftry and
m cronol ar, 150.0 mcronolar, 160.0 mcronolar, 170.0

THusEm Mty 2085E 3 Pedhpned to ngeas thepeieaeweitha compound.
.Gl ¢ 4G T [, el ar.. ...
BRGSO oo ol A} s B i vcion
2 @ids tage of heplavess #i4§.He perfoehedidl rbvide 80 dhcirideta@iithade, '
290. 0 frigrorml ar, and 300 m cronolar in the test o
ratsnbiskiead sampads e drfsdan drpdicempeundssare gelgefpd fhentergereclinical

%ﬁlﬁ%ﬁq@%ﬁ% %o&\%@&drﬁfioﬁ fof & F1ALHE ?é);é foﬁ?ﬁéfﬁé;éisn&rlﬁggﬁ%u&}géovery

ybe “deri rom previ ous NOWN CoNnpoui

 firheessigfiowd panilp realuce thendabirg compemmds thit fafl dpting deethte
‘that conpounds isolated from natural sources, such as

#°mal s, bacteria, fungi, plant sources, including
| eaves and _bark, and marine, sanpl es malé;qe assayed, as
candi dat esTHsoin Vithe spregsmgdeingithgenlbpenudatiops of the present

invention may be employed at any stage in the drug discovery program but may prove
especially valuable early in the discovery procesé. 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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useful pharnmaceutical conpounds. Alternatively,
phar maceuti cal conpounds to be 30 screened for
tOXICIty coul d al so be synthesized (i

WO28tbURYs) . The types of cgnpounds bernQ,nDnF?BFéﬂmHﬁVm‘

be antiviral conpounds, tibiotics,
anti-inflanmatory conpounds, anti depr essants,

anal gesi cs, anti hi stam nes, W) 2005/ 05445(1

PCT/ US2004/ 039964 28 diuretic anti hypertensive
conmpounds, antiarrythrge q?-fgp@ﬂptherapeutrc
conpounds for the treat ment of cancer, antim crobi al
conmpounds, anong ot hers. Regardl ess of the source or

type, of the conmpound to be t est ed féﬁ\lcytotoxicity,

be necessary . bioljogi cal activity
f ting conmpounds [{to prfovi de fan i ndjgation of the

h\rap utic gfficagy of la parfy_cul compou or group
i epend

the parti ular Eherapeutrc i ndi ca :
Exenpl ary g ndi cati ons incl gde HCV of| othei vir \\<;7
i nfection. I nprefterred enbodlnents t he ssayqoof t he
present invention pay be wused as part a drug

di scovery programto identify a putatiye therapeutic
conpound 10 wi thH i ncreased efficacy agai nst HCV

i nfection. Drug discovery begins with the

i denti fi catigthedughphiaBegs &r seﬁéatmgat@n&atwoaﬁmﬁtdt it

show pronise in a targetéd therapeutic area. 1n

- effwany vspg theisel papwietions @ﬁthemmﬁxﬁ pyenlorearg speafipalbt e

st.ruc uch .as 950 sed.f future drug

Sl b, o P Y e Rl griotil il
piitomiacel. U @fghl thropglit Gerkerihg/ass i) cgr@gss)fdempam A6 exposed to
anti-HCV agents_15 through rati onal desire Once

eelbculanpy eaneprised ebthe gelisp t%romneﬁp@tﬁarer@ﬁe et haye herp infected
|
%@Ltggyga%d%ﬁhyé‘f' httué%a%’ﬁa‘trg nB{ ﬁﬁgﬁ ki ;&gg@sﬁ@ye Flgrgeﬁg‘%%ups of

ceapownispaytitsasseintdat &em coliéatigrishd comipbass méwbtm&y ndividually -
at this stage of, the process, nay

'ﬁgeﬁ%rtdlr@g sfige giorsd; i@ camppdiands ihe eﬁemweelngprae@?ﬁlloa guided
by Rt RISy BRErdh R i GO UMANR dudliRs 3R Rhed Lo

ter preclinica anl rra teStI ng. Il ncor por ati1on of

pr ocess. shabier ot BRARR=FL Kd Aab i e i Einke

‘phephrationlandusd oRJibirdties ahdbearrsisagfconifoanils) Bach library contains a

screeni ng using the cell popul ations of the pr.esent
lageREmber repmpeurdspricheae sereemed agaigt aibip %fealctatggt such as an

g@fiﬁé’ & re@éeﬁgrlr ALY b1 i B §s ﬁnﬁ?ﬂrf%%ﬂlgo}ﬂn& Aspatlife for

in th scovery 0Cess. tion
ot lat Beadertifieth Stmhcarcompahms losleaciy genteally brhibvibevelsively weak
\{a\/lctttvr%tyt E%hg gcrr)een ut gn%s Itt?ef lg)arm 81! t ne éocr)tdtrlrgtxoltm moregtradlttonal
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, Aztgew Chem Int Ed

Engl, 31:367-83, 1992; Pavia et al,, Bioor'g 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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potency and efficacy in the new tenplates. Using these
met hods, the putative therapeutic conpounds can be
ranked or prioritized based on their relati ve b| nd 0%9964

WO 24050348 es and conpared to known drugs in tH 'a'ﬁ?BO*/

t herapeutic and chem cal ¢ ass. 30 For exanpl e, the
VX-950 could be used as a reference conmpound for new
blidikdtenBUR t?h % 95%1@51%1‘}6 4 Bdhb@ & FuncPlonHCdites ropf
- 950 PCT US 004/ 03 Hi gh t hroughput assay’s
lﬂmn@éhlz@emadgomlmh @a@b@m@dnmsa a‘t@r wise fedHiog aath aisamber of

|| | f th
e Piens Ry St BR pty TR ER Srs 5 SeiBbtehesthGinations of
sab&hudig, %ﬁ@l@é‘ libagy &atsnitEy1 "’B%oﬁiﬁbﬁ&f% Sthe lib@ar@" B} normally

throu hput screening assays, groups of conpounds are

of %lbst@eﬂlallycalﬂl nassible mmptaatlgemﬁhe tsui@uc@nltss Tot template
th £g§ i nv nt%on &hat have gen LN ect E h
KPSk PRt templals, fon PG MPOTRAREng 3 kB WE P 8%%“&8 OrEgue
ds@benddtReRpiaE P or &h “ibifeaPRHMtie, TRY cHEcASSERh influenced

fromcol l ections of conpounds previously individually
Tpeisparchamisabithen hisdogiead cemsiflerationsonpound  bank, the
assenmbly heing random or guided by the use of

si m | arit yThusdbe actbpépudatiantsiantl thed methads @&thapr&semsinmmion

R et R I S s 18 S R e o ARl to the lbrary
slcfdéﬁﬁgld@@uéﬁﬁﬂi élSHveaNoBMéadO(forﬁISHiﬁ@# RE§ be %@ﬁé}aieﬂ l?fyfﬂéﬂdom Cross

contains a 15 | arge nunbe ounds whi ch
sstaeniag of siaglsisyathetic mmmgid@ amadteam jeidugliicin ths lahoratory or by

\Wh I I f.ound,
SFIVEHTE o0l SRR HomleRy Prodbl BFleBehuch dsah rdepily
iectabolies; aiarine sbnges atdsigntsgeneral |y exhibits
relatively weak activity in the screen but forns the

basis for Hlﬁﬁotﬁ@lrbq‘téﬁﬁatﬁf: ﬁe%ﬁlﬁoﬁﬁ@%ﬁ E’é@énerif&ijﬂﬁbﬁ@l

chem stry programto enhance activity. ['1braries v
1pagnabdrygrdspian easedsinthe siuatives qf&poﬂhwlcdeglealbpaﬂgfe compounds

AGRP RRs ShGRAal At Hhis GRS RhP Vol BipmBler kgt oy the
9By
00 RS8R QU GoBbuek asohISe iRl The £ oflonal dru

desigs 78 o@roduso siructigal analegs ekhiglogically G@WWE}Q}GSU]@@ ofjmterest.
sﬁ&h‘?&ﬂﬁ%&%&/ wli)ﬂ3 y{eﬁtf)&t@n‘t a'lﬁrt%oXsands of compounds for a particular

indication that may be screened for anti-HCV activity using the present invention.

According to one embbdiment, the above method is used to
simultaneously screen the affect of a plurality of comapounds on HCV production. For
example, each well of a 96-well plate could éontam a different compound to be
screened according to the methods of this invention. In a further embodiment, the
methods of this invention ére 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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based upon a conmon tenplate or core structure such as
the VX-950 structure 25 described above. Such

WO%&Q@J es are described in e.g., WO 95/32184

one and ani ni dine tenpiate), WO 95/ 3Bk H52004/039964
(d| hydr obenzopyran tenpl até) and WO 95/ 35278 WO
2005/ 054450 PCT/ US2004/ 039964 30 (pyrrolidine

peoteldabedot e int@ngl|sateumk MWithlagemalting te@heftures or form a
functional sites, for _ _instance three, each of which

dupleg aihdiselt onwith any oS the privicEse InganPBhodunen, tewulitsdCR
o t f t

Prgiot it B0} sq EROBRE MG, "2 T L ons of
bstit b |

conponent s UoifiEbring afe bighe fonof et S 1w e berdesignea

bufrdlonrihé Sinke/selbf crRO$S 1 1828dHI8H NBakAkAsAAR R to Eﬁk%re that the
substituents. The tenplate nmay be a 'biased

Péﬁﬁr%ﬂfé)mbeoqf HGY ﬂlam&le l¢ascampurt af homplagkriohose of BVDV.

b di
PRASESANNNS B oo @ped sRRIGRENEFERNERES 8% fhvtiiine and
pmperebyodlfiedﬂlmﬂélc hélamdicaleaqe g0l LSl IdEr&ﬁplﬁG§310§EJ§té§ns)
he cel | populatlons and the nethods of the pr esent

Wcrnhe meintagedy intestion of MRBIE cells. | ead conpounds

for drug di scovery In addition to the library
screeni ng & erassehadingvé thesuemtipeauo ckiffeoun dualriatyeldab

g@ﬁ%ﬁgﬁlg grok%\é%,%%gﬁ%in e%;ggsi)%ﬁnﬁa Foron W angpotf Trlinetqrﬂlger of the HCV

hadleicatidryoleculéyand ¥6¢ @emmm@ei& hag vl @R, "R, fukQsp
nat ur_al roduct sources such as mcrobial nmetabolites,

FEPPdigey S%Féle@,uoa@ﬁpnm Riplpastypicslly hasavsporder dve ahthab'iond,and a

I, onal
SSRGS B RAFRT AL ARG AR St
tiet they gmrmmmdﬂuorméﬁ@rpemﬂhat @htbegewttdi witﬁ@it%edss
acti.on. -L?I s has now been conpl enrent ed by

BUHET e ERtashit o Repke 7R okamplesa dg,qceeS@# ﬂﬂ)r@ébfr grend of the
t
g’s? Sgtt@ﬁt%l‘%llefpgc%bg c'(a)ﬂ pa afbg{e g‘flﬂfjael%g?ﬁ[ﬂeﬂ d?c %s?z\c/:g %%@‘3’0% flugrescein
(OtTANMLY, andzmeSucmi ¢feh¢1mbm@ dasctmblé brope edath Hedblesléd withyw

RHERS Suh ot BEnth 7 snd akboelrliblepuops? can frgabsied with o

fidieBetdye BNG s 6hrb £ Ri\@6 ¢ n
gbove ney?hod is use%}ggl mul tal%ggus y scr ezrh%l%ig&enbound

Bf the digst @ﬂclalcmlcuﬂraalﬂ |theyseo¢md:mqhm acld, the pHEMnyityoofithe feporter dye

e ' I | ate. . coul d
B S TP e SRR SBT3 P Bt B Sppnssionof
gedhiotistghct. 0 Diukiflg BRbHA6k 08 whel the 'W?&W&asé Motes along the
furt.her, enbodl ment, the nethods of this invention are

puddeic a¢idisersionss, fheciepehen isremened framithe pProbrbythsdution ofthe 5'
ex|6|,ca{ereby 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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In one enbodi nent, the priners and probe used in the
nmet hods of this invention are designed based upon

W()%)g?{():’(a4ﬁ§nserved regi ons of HCV strains. The %%Tﬁfg%ﬁ/os%m

b be constructed b?zsed upon the foll
additional criteria: a) t melting tenperature of
the probe is 3C to 10C hi gher than that of the

NGOBTAGTOGNCA T GGRTEGRY QB fveRt phﬁ?er5(SEQ‘ﬂD NO:4) 5'-
there is not a stretch of nore than 4 Gs; and/or d)

GGECHBT S6EI0B L4KIT ST Alpdthe PodBso 84 IG (SR dBNQ0e)s

P A PRSI PRCA T EES AR, 1 0Tt or i th any

egi on e pdies HhREs %#?anxt e G4t . hogwpg ells of a 96
vﬁigl'squcé SpBd uﬁ& Q\Hgl (gagﬁ (Fﬂ‘ﬁpﬂledlﬂgs}%fen%v@\ﬂsﬁﬁ@1tl99CA) In onhe

ned base the sane set” of ériteria;
eadbdiliniemh pf tbasrmvwa;mnt akuitiiflex RhPGiRereattaon isnsed (i enm BTefCR

SRS o5 e, SRR 0 JRIRL OB B85 e

HOUTRNA hAd BYDW RE¥A lilake SMRINRY] T8e ARAtipRE @@e@h@ns has the
nodi fied nucleic acid nol ecul es (e. g, d) go and

aApmtdef Bilowing therpyactitiDto dﬁé@mmee wan &E@Vn@@atwe result was due
K, f
MRk B o R wiElrufinchle B §88r ERBRKS TRl b

eRiraiRa oﬁlfPﬁ‘—ESRCbtelﬁa%n 9PNty € of 9iraloRBIAD B RN sthfidard can be
ot her of the nucl ei ¢c- aci d nol ecul es and the

apdidind imyef &l ETaR@l&l rmn@%mtbéﬂ paman F buf&r (PE Applied

ARAMNIS Yo SO ABENI R OBE) DY AR U AGR, ana
®&TE l5d1mt§'ﬁ‘@h polpmeidsé eEIﬁéﬁntrE) lélﬂi)%) gﬂnmeep(mhmltay gome
sel ect ed sfuch 15 t hat theﬁhe\%ve distinct fluore cencg}g
coBeauEation of rahesrmdpainads- o Hhenk aaman REF( SR assaycan pe rghtas 25

{
rgﬁpa\rfvg@*t% {]I{'f’) S‘Mﬁg%ﬁ@%‘}% o E&’ fol]ﬁ%@g?)gf A tcgé e‘g' %Wé% PCR reactlon

(56°C RDe!ihid 2i1D8°@ FEIETRNCLRITHUE asidg hv:t'hSH@VC aﬁdJsmther nuclelc
Tl uorescein "6 FAM'), 'and the 5" end of the second

agist (@sranltiplosrisamanaesayd theasresund of AV and BV peimery ean be

R el S i D iR bl AR B BB SOR%R plifbrs.
T akyseey Mdltﬁ&tpﬁialﬁﬂeﬂ(@ IMBAM% 0-F AN1UShelsdTHTWOProbE and

to the first nucleic acid and the second nucl ei c: aci d,

 Yielabeled BYRY petbe; Q0 pefbotiy HeYepriaers; prd 4> nihef hoth BVDV
,]}rﬂgerguencher dye at the 3' end of the probe results in

a suppre33| on of the fluorescence. During

anpl i ficato rase, npves.al on the
nucl ei ¢ aclfh&"%%“d’agﬁé épe?%%atlaﬁ 8’?&%?3 %> g ?gr%@ e%m?]?rgﬁ%
VabiatidsGheh By"dohfprized"i @Mcdthprishy, Bwill 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 prov151011a1 application 60/279,174, filed March 27,
2001, and U.S. Patent Appllcatlon No. 20020142449 and articles recited herein are

incorporated by reference.

While a number of embodiments of this invention have been presented,

it is apparent that the basic construction can be altered to provide other embodiments

~ which utilize the compositions and methods of this invention. Therefore; it will be
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25 3' exo, thereby degrading the fluorogenic probe.
This results in a fluorescence em ssion, which is

Wd@ﬁ%ﬂ?‘% as a function of the anplification %9)1%2004/03996
us,

nmoni toring the fluopescence enission provides
basis for measuring real tinme- anplification kinetics.
Exanpl es of useful prinmers and probes for HCV genotype
dpmara ated Q’E{chesmopd of tNOIvention LEAT BAATKIAGGABETERGs 3hd

by e BT ihdnaps SPechfs PipaThRspty v Blsd o SRR B ek

~ 5'6 FAM CCTGGAGGCTGCACGACACTCA- TAMRA 3' . The primers

and  pr obe GspraBuphodyisisigide the practicsrafihia llp‘feillﬁéfl maydedound

R g U PRI R

bifopjestrvatiéHFSest GIESARCRCEUEASCR3D., aiiﬂdDhathQ 729] fQHJO’ﬁ Progress
VI C Q I D NO .6)-.CCCTCGT CGTG(X)A\TCTCGATANRA |
r&%ﬂ FP3iackies: p@iﬂtr@aeqlr%% E¥eprpereation Gall ién Derglopmental

bl a |
Caps ( PE 4%30{67 g%)gl g«%il/lm 1hetﬁ$cggogtf§raf %&%&o&{% l\ﬁ‘iléll{]gfrr]oem rats),
e"mmahwes 6. M. Sisrr, HreGadeoat, 1 AB it IS GRTAPGEE, Cubero, 1,
reaction t

Q%Sﬂ o@? @Iﬁused i’ (2501} @B‘lml@ft’é’i‘lé’ﬁfhﬁ%b@%"d"%"late fetal
ﬁ%éy@é%eﬂuﬁis!‘essﬁeﬁ of thewnﬁﬂﬁaﬁiny%yw&\ép%m anf@ Sciences

same tube). The multiplex reactions has the advantage
68, K36/ ng the practitioner to determne if an HCV
negative result was due 10 to the fact that the

cul t ure wa®rtce Heycregiag assayvidestifyantappldtiried afta IOV 8gent the
in the xttr8act|on or RT-PCR steps. Ten or twenty ul_ of

OPFUL AR tgrmipRiad as %H%%P’&C%‘&ﬁaltf@mpgﬁ%’rqnfqnédnﬁ%f‘%th%b%ﬁeﬂed
R fRaskigut tilredgolagman EZ buffer (PE Applied

Bi osystens), 3nmM nmanganese acetate, 300 mM each of

dATP, dCTP; 5[,1 g%f 53 /asﬁgﬁs of’tﬂggl(‘eégri\tqm%n ! Qll Hl%l e shrsye

(Epicentre ancer
canperntsafor oonduttiny the edediod apd iseesing Eb@yim‘am patkd¥eRinto a

Ss%){)cn&erunfor 25 mn at 60C (RT), .5 mn at
Sgc 39130%1 s RsereByinyention providesra lg e Pich an assay
ﬁélﬁg‘a ﬁﬁ%e oilr t@f&g gx?(ﬁlcflﬁé };ll-c}:e:5 ds'é%f%se wERbs 8 or

aSS y Wt
mﬂsltewzﬂ empanis mn&m;tstax;n)s pacltagedimmﬂmhe odageily falrmhrﬂiyﬁihg one or

d ‘
e GietBon oL 25 BRI nn Seips Tt Tepkvey Lhe STypions may

bk makd ﬁlsﬁwm@ i daffin | sk %%ﬁlf% beﬁ JR:M VDV&gf?ﬁht@r Feéﬂable

| -1 abel ed pr obe and VI obe
g eticataptisdmestiumeordnstagtionsso rrMetffmb@trhthﬂ]mmputer data

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

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

Examples

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

skill in the art should, in light of the present disclosure, appreciate that many changes
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conprising a pac

primers. Throughout the specification and clains, the

word "conprise,” or variations such as "conprises" or

“conprising,"” will be understood to inply v
PEFuRos g

not the excl usion of any36ther I nteger or group of

integers. United States provisional application

@R B2 ARdd fitkhe Eﬁécﬁm dMfoafinehts whidl Bk disalesed dng. stifPabedih a like or

Appl i cation . 20020142449 and articles recited

stralasi rasudtyeithoup depepsimg dtomy the yoirid prd sspRecof thpinygitioas. o

nunber of enbodi ments of this invention have been

presented, it is appar EMAMBEE k he basi c construction

can be altered to provide other enbodi nents which

utilize the conpositi dOgyopnaermationds of this

i nvention. Therefore, it will be WO 2005/ 054450

PCT/ US20044@3906tat lived Ieldpwere tokiteithytdailagehhe digespienpf

this invention are to be defined by the clai aqg
Slfeeart ecateh arf Orgt R 20 Seq WY DpetaeniduashBBY | Thon s were
%ﬁ%%e%ﬁe@{oezxﬁi 25%? b IRM%(M Q&{tﬁningq O%rlﬁ’é%ﬁﬁt TOFBMID e fokh by
practice of this invention may be found in WO
QoNFR0E. frdeaingg dndelalf callt Waxdbawel byneperoay ing 37°C

i solation and &5 eservat | Qn ee: [ R :
veigiat, Srpdsion n N BREGARIR: | 05563 sl vdun el

SRR MRRAOGYERRA i SRhBIADNIEME L% BCS a8d allowed to attach
cryopreservation. Cell & Devel opnental Bi ol‘%a 13,

46RigE 10 celipgen copsedrlpstig. Montagherprfrochev e reray geatle

R R0 UG e poBER y AEDKE ooy 00581 S

thediumOrTheznicgraphmahs kdkgn auitha, 10R.obfe21nd Hoffmami Mefadubation

of the techgi qﬁi}e o isolate fetal 10 hepatocytes, and
\od i'r functionality by transpl antati on.

Life Sciences 68, 763-772. Once the screening assays

i dentify an appropri at e EAMBEE2agent the agent nay

be formul ated as a pharmaceutical conposition and may

further be tested i rlime Gourse Apalypis for HCV

infection. 15 In certain aspects of the present

i nvent i on, Calopres¢reeinmesssiateylivar safiromee thawed and allowed to

cqnducti ng the sel ecti.on and eeni a

peE et e e ol T oo SR or A e NP e wer

MR Bd bR midiar ﬁglﬁceﬂ Wit hdrfonblgeddfied tieliivalcontsing DMEM,
aged set of reagents for conductbn%hﬁ

B4, nisetnamide, HKHY, inpylindrnsisring erdpErcerts )
AR SR h P RAGHR IRY Wl ok o BB R 8 hokiRat BPC. O'THE -

adsorbed virus was removed, the cultures washed twice with HDM2, thenn fresh
'HDM2 was added. After incubation for the indicated (from start of inocu lation) 4

wells were rinsed twice with PBS then the.cells lysed with chaotropic buffer and RNA
isolated using the Qiagen 96;\ve11 RNeasy procedure. HCV RNA was quantitated
using the multiplex RT-PCR method and the mean and standard deviation of the
quadruplicate samples }(HC.V copy number per well) are presented. Analysis of the -
results with Dunnett’s test indicated samp]es‘ harvested 46 and 56 hours after
inoculation contained' signiﬁcanﬂy more HCV RNA than the earlier time jpoint at 22
hours. See FIG. 2. |
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nput er - r eadabl e magnetig or optical nedi U%T/@?ZOWO:‘”M
|nstruct| ons to reference a renote conputer data
source such as a world wi de web page accessible via
the internet. Al of theEXedMBRERt!F cited herein are
i ncorporated herein by reference. 25 Exanples The
fol | owi ng exanpl es ailgbitioalof BRTV TRfedBePNStr at e
preferred enbodi ments of the invention. It should be

appr eci at e@rivpréRpea hafas ﬁtélllhv'ei“ce,tlllg%ve\?\iI a]gx}'é t ahgwed to

techni ques di scl osed in the exanples
rdpsretoewells @@mwlqg@scoated Qﬁsmlvp.late dfof@hmhre at thbn-hdherent

oDt Bed ool e dieR iRl o BB oot tond aiediBes
écmtamtrtg TPV BSA, rh@ﬂﬁi‘dﬁide EaesRis@in, tﬁhéfefnﬂ And BZ ﬁ%&msone

aﬁg ng in |ight of the present disdélosure, appreci ate
A emaﬁg@se Populgy Wﬂbmlmmrﬁzmm%ﬁm 34

e B R D Py Rl ST e agsorbed

virashwas redmpenl tthmgﬂﬁmrmshai ®8éd with DMESE IR PEsnimem2
I nvent i E1l Cry(éer eservation 5 Human fetal

i3 s HEV B YV s aseHB oA o Jesbetien for an
dddidisml 1P BolRr @Y %ll?w@% ﬁﬂs@d {V!/lCé %th% tthh ?lg <|‘Ze§fN ib%ﬁﬁb{lth

centrifugation suspende
¢haoDhENMbubit idiRNg. m@@temsngm @@%ﬂ@@eﬂ@\l&e{syﬁr@@:eﬁﬁra
a

| of [ t
HOY RRA hs it e e ook P Re b methad i thewmean and
“amtadl MGk Bploat LESE RebipURBRelch cipbiiorare
rragpniad (G copy mitrleariper woldk r(Iog;lbdenttadnormb{j ‘d%fe%@:otﬂ(lb .2dM or
entle
fed8 %h%WeP'%[ RSPl bR AT LY Hebrmeact B abeq

b horrmn y .defined . .nmedium The m crograph
t Zken wi t bt Ll of %B&OSB]O@@PPQ/@%@%%%W wd@mdtcﬂa@med herein

dafWelmidde a%ﬁtekgéltedaﬁﬁh(g}t (thdue exg)gxgjgﬁﬁ 1 C%ft_'o Wecporl'lsre:n(te

Anal ysi s Cryopreserved human
discdowee. IMbilethe swmgositions and methods of this mventlon have been described

in terms of preferred embodiments, it will be apparent to those of skill in the art that
variations may be applied to the éomposiﬁons and/or methods and in the steps or in
the se_quencé of stéps of the method described herein without departing from the
concept, spirit and scope of the invention. More specifically, it will be apparent that
certain agents which are both chemically and physiologically related may be
substituted for the agents described herein while the same or similar results would be
achieved. All such similar substitutes and modifications apparent to thdsé 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.



adhere overnight to wells of a collagen coated 96-wel |
pl ate. Non-adherent cells were renoved and nedi um
with hornonal |y defined medi um cont

wo %ﬁ/ﬁtﬁqgio BSA, nicotinam d?@ EGF, insulin, P%IT%S%WM”M
transferring, and hydrocortisone (HDVM2). The wells
were inoculated wth HCV virus and i ncubated for 8
hours at 37C. The non- ad€hAIdB virus was renoved, the
cul tures washed twice with HDM2, then fresh HDW was
Wildeis. Clatmed Is; ncubati on for the indicated (fromstart
of inoculation) 4 wells were rinsed twice with PBS

then the cell's Ays@godidhcds gﬂfﬁlﬂg%r optedetRid c@ﬂdmﬁh%e dat

i sol ated using the agen 96-wel | asy procedure.
nmollms;euﬁ@dthemtmmhg stlirgselnted dioht the liver ¢ IRORN aged -

ndard devi at [
R AR 6 e A VAR e PR, Bty 4 1 0*
tﬁiﬁé‘iﬁé&ll@d}f saﬁﬂ @f}wpfe‘éerﬂéd tEMIX@S i e gﬂ\égeﬂceQSH Bfebde? ctl€Bhe in
i ndi cat ed sag;gﬁes harvested 46 and hours after

3 grevth wedispremseumaredhan ghent SQQmopies e hepatity CRrnist(H&Y)

B8R s s ol B B TR RS g tee

safd gréparatidrect i on Cryopreserved hunman fetal |iver cells
were thawed and allowed to adhere to wells of a
col |l agen coated 96-well plate for 6 hours at 37C
Non- adherent 5 cells were renoved' and nedi um repl aced

wi th hornopal | yI‘H%eJo ﬁr%gmeﬁ%dé%ﬁs’ﬁeahﬂ PgwggthhuB%mposﬂlon

nlcotlnamde sulin tran§ rrin
thgdirceg n10I¢ fien ebov(t mmmy) coﬁiheof/HCNsRMArsevemymm howsl afiért h

TR N N e

non- adsorbed virus was renopved, the cultures washed
twice with DMEM then fresh HOM2 10 contai ning the
same concentrati on of VX-950 was added. After
. i ncubat i or3-f or Hi¢ comnesition gedording toamsonedfslaipss |1s>rﬁewberem

4 SR ERS SR 28 et HEBEER Mgy oo
1Grsfter a&mammaess €o thelptdpaRiOnWas campribdstat e cells.
‘using the nmultiplex RT-PCR nethod and the nean and

standard deviation of the triplicate sanples at each
concentration of inhibitor are 15 presented (HCV copy

nunber perg weld dom ﬁﬁ%tfrcpaﬁmqn%e& n%ég&%&é@‘u gﬂ%&/ﬂ

or greater showe nearly conpfete | itton o
‘S’E(D(Reuhﬁfi’)mﬂl (%’EQ(RH@?Z} depbitedfMarch 2@ o2fj0d s irt the Asnerican

: dl(ﬁllture E ﬂec%o | fO%b?%Jen(iIve?‘squ ]Sotﬁlex%e}g, l\qgrgaglsas VA 20110 2209;
ATCC Deposit No: PTA-3236).

5. A composition comprising a cell mixture prepared by the

following steps:

(2) obtaining a suspension of liver cells from a human aged threé
months or older after conception in a buffer coinprising 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 suspénsion of liver cells does not

contain red blood cells;



can be made and executed w thout undue experinentation
in light of the present disclosure. Wile the

sj,tions and nethods of this invention hay
““5%@3@?@8% 20 in terns of p,;ferred enbodinen?ginﬁg&HM3%M4

wi |l be apparent to those of skill in the art that

vari ations naybe applied to the conpositions and/ or
net hods angby n tasEh@RS 1R suspensiohdf Eegeens i 1% BMES and
of the method described herein w thout departing from
A% fetadpeléprrumspirit and scope of the invention. Mre
~specifically, it will be apparent that certain agents
whi ch are ot h chepresaving thedomposgionldgicpdt | y rel at ed
may be 25 substituted for the agents described herein
whil e the gdye diawihgiiteabmpesitibi of ssepid;d be  achi eved.
Al'l such simlar substitutes and nodifications

apparent t ey h0§@su$@nhin§dhé Sellsof Step () irPd SerfiBEFRAnéda,be

within the spirit, 'scope and concept of the invention

&9MPHENE Galgivpy frep dathpridsdEGAg), highwiensiydinoptaseiar{EEY.),

ci.te ejn throughout, tq th Xt e at the .
oSS lecles RS Shigerntel e i TSR AR Thally fgnsterin and
SyprcenBeheid dpfiohdIBS enpéie 6fahé hghalidisseleated fadnh the group
specifically incorporated herein by reference. WO .
zonsstosafshicegon, izgunaytsholes ctpgolmmandiyotiogin releasing

g !s: 1. A conposition conprising a

cryopreserved cell mxture that conprises liver cells
and hematopgietic,.cells isolated fromthe . liver of,a
human agedQBt hr gglt?ﬁ'ﬂgttﬁg c%l S 18|tlaeesrerlg1a?g? rri?g C psﬁpo ) '
wherein a preparation that conprises 4 x 104 thawed
cells of said cryopreserved cell mxture in the

presence of a feeder cell line in a' growh nedia
produces mére t HapempRSIHonSROPTSE sl gnxiE prcpasied by the

' . . RNA in the nedia seventy two hours after
gg%%ﬁpgfr tion of HCV virus RNA898 to said
preparatio 2. € .Conposi ti.on r o to.claim1l
Pher ol n 1 naVcomSBREHREA SAnrhtt o EifED el ik & Kl Beta three
oI orcsdddreseDdonckption i a R YRNEMrdnd BOT A 1Bf fr@iting said liver
‘adm ni stering RNA898 to the preparation that conprises

#ells wish aguptease, wherpimesaidamppasision o4 lixercesHe hasgbacy teeated dp semove
it 40 hriceon BEgleRler nd 04 SRFRARY O PLIEBE ot

hottain @l bésodadiis;ni st eri ng RNA898 to the preparation
that conprises 4 x 104 cells. 4. The conposition of

claim1, Wigyei Redubfend@RMRE cOIR! df step (h)18 a media comprising BSA,

nicotinamide, epidermal growth factor (EGF), insulin, transferrin and hydrocortisone

and opﬁonally, 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 (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

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



.STQ(Reid 99) cell ("STQ(Reid 99"), deposited March
27, 2001, in the Anmerican Type Culture Collection,

8 ni versity Boul evard, Manassas, VA 20 9:
“K)%ﬁfgéﬁgposit No: PTA- 3236 g 29 A conpositio%*qn%é&um&mﬂ'
conprising a cell mxture prepared by the foll ow ng

steps: (a) obtaining a suspension of liver cells from
a human aged three nonths or ol der after conception
in a buffer conprising EGITA by treating said liver
cells witRh a prptessPositbesRIAmSAbbh, $HREN 8@ Bupbnsion of
liver cells has been'treated to renbve objects that
liggreccl9 arei abiaameddry dissesting 2 liver of aibimen spetibieemaoiths onalder

ell s does.no ntain.re od cells; WO 2005/054450
aé%f?@@?%@ﬂﬁ@%35%%"QﬁmT¥ﬂébéﬁg%pending t he suspensi on

of liver cells in 10% DVMSO and 10% fetal calf serum
(c) cryopreserving the conposition of step b; (d)
thawi ng the conposition of step c; (e) resusFending.,
the cell s9of stlég composiiomoisdipns, frhsecingaifl furfer comprising

SR S Ra RS LR 8y bR AE P e o

i eomnésnsistipg dEEslbdgegase) psing pionnse( afdipadensul i n,
transfen-in and hydrocorti sone and optionally, any-
one of the ingredients selected fromthe group
consi sting of glucagon, liver growh factor,

et hanol anype a etcge 95&8195{\%151%1 gasidhrret @&hgﬁ%m%gém is

(f) culturing the s n e serumtree nedi
swipdgménd¢d orGeplacabwith i tiffencanapningsd cogkailaditivo wr mtows e

repare he . foll owi ng steps:. (a) obtaining a
B eSO b b CPEPE OF SORGERITo dp, Ribugse, and
dfpagd hs of older after conception in a buffer
conprising EGTA by treating said liver cells with a

prot ease, wherein said suspension of liver cells has
been treated to renove objects that are 40 mcron or

greater angd said St nsion.qgf. | hver -cells do ot

. containr gg bl (’)Iglg ccéﬁ%gx’;ﬁo? 858@&%%&3’%%11} %aéfﬁ%f??rs of
- cbinpBsing EGTA furthied cémpesaRiah 2hiin&S Areakidowathdedibéldrate
epidermal growth factor (EGF), insulin, transferrin

COBONRIEE Adbe tissyenwid enzyme selected from the group consisting of

hyaluronidase, and neuraminadase.

12. A composition comprising a cell mixture prepared by the

following steps:

(2 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;



and optionally, any one of the ingredients sel ected

fromthe group consisting of glucagon, liver growh
1or.-.ethanol am ne and thyrotropin rel easi tor,
“’é%ﬁ”@@f’culturing the cellg in the serun1freggﬁé§$%ﬁé#”&‘

step (b). 7. The nethod of claim®6 further conprising:
(d) cryopreserving the cells of step (a) in suspension
that conpri(ges tHAaDMeCompesifioyof®ippé; cal f serum
prior to step (b); and (e) thawi ng the conposition of
step (d) prmpr ' (Mirsd &Rtk :
2005/ 054450 pCTf TR TSR el Qe (0 corrr%ese e
e¢mprisingncalcioum, gree ittty aiids (ERAS), bighplensiiydipopfoteini(MBL),

cel l.s_are obtained by dissecti a li af a. human |,
el i R Rty Lo e Sl s (EE i et and
&z&ae@m@wﬂﬁﬂﬁgnﬁ@? Any She JHike ROPRRRIsIseRBteR rdth aiergé&p
erein said buffer conprising  EGTA is supplenmente
epnsissing of elicager lizetarpwir fagtonsiliandlamine amddhyatepin releasing
?%h%c&ﬁp from the group consisting of collagenase,
rypsin, pronase, and di pase. 10. The conposition of

claim8, said buffer c rjsi EGTA.is suppl enent ed

or repl ace®wi t ﬁ“%“fﬁt%fﬁggelbdﬂg‘?q SeTuy frge E‘S@l@toéjisFePch “t WO
or nore proteases selected fromthe group consisting

of coll agenase, trypsin, pronase, and dipase 11. The

conposition of claim9 or 10 wherein said buffer

conpri si ng IBGTA# enepnsitioocamprisiag agall arizimeprepared by the

.he carbohydrate conponents of the tissue,
gcgﬁ%hgg%ﬂgé sel ected fromthe group consisting of

hyal ur oni dase, and neur am nadase. 12. conpositio \
conpri si ng%é ceI%FSS‘fﬁt’)‘i'ﬁ@a’é(%? gy 4ged ¢ se%aﬁﬁ&w r after
Séﬁﬁﬁﬁoﬂﬁbaﬁit‘ﬁe?%h?ﬂﬁngE@]V&r of a human aged three
nmonths or ol der after “conception in a buffer

conpri si ng dRxGTA;LduBliid | Doy - 0l t Lyer in
a buffer cé@pri glll ngAtldt%ﬁ flg%éér%@ eﬁ‘}t%glrfsj%%%?%tcgﬂlg (k::] S]¥l§
toltagendse 0 separate (alls freamthedivelrj ects 40 nicron or
greater fromthe separated cells; renoving red bl ood

celI's froméhe sanereadtitiCAl infcron or greater from the separated cells;

(d)  removing red blood cells from the separatéd 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

)] thawing the composition of step h.



resuspending the cells in 10% DVSO and 10% fetal calf
serum cryopreserving the conposition of step 5, WO
QaLPR#450 PCT/ US2004/ 039964 39 (g) thaw ng

WO?@“&@S@.?. on of step 6; (h),resuspending the ce/\%92004039964
step (f) in a serumfree nedia, conprising calcium
free fatty acids (FFAs), high density |ipoprotein

(HDL), nicotinamde, trace el enents, epidernmal growth
factor (EGF), insulin, transferrin and hydrocortisone
and optional |y Tlﬁ%ﬁﬂﬁsﬁﬁn hmldlﬁgtceﬁiyame%fsmhﬁs:s gough 14,
fromthe group ,consisting Sfl uca(ﬁéan liver growth

Wizreioithe @nmﬁioarﬁlﬁber@ﬁmpnwr Q@i D ecksasi ng

factor; and (i) culturing the cells in the serumfree
medi a of step (e). 13. A conposition conprising a cell

m xture prepared by the follow ng steps: (a)

di ssectingea | i TS coaipositionaedordigg th ity @ ofohiihs 1 dirough 15,
ol der after conception in a buffer caonprisip EGTA;
Whoreintbaiesdls imtherorl reixs@eanarpss thyauehiafOmistay

conprising collagenase to separate cells from t he

liver; (c) renove objects 40 mcron or greater from

the separated cells; (d) renoving red blood cells

from the skpar afledcongidsition (@edordiagts penatiens cldims d ¢hiosgh 16,
of ste e(f{fplnamedla conppr.i sin i co

wpirge b PRPTSH (CLLRY OftHegRIRe HpERtB Ep Rt
é}ﬁﬁes@ ¥HuRmP ahil $0MEtha ré%@?l;@ Stlord, b@ny sﬂﬁ%nﬁﬁlhl ﬁ‘@e of cells

gredients selected f he group consisting o
ihhiuexpoese CD3dpeoter owt h fact or, et hanol ami ne and
thyrotropin releasing factor; and (1) culturing the

cells in the serumfree nmedia of step (e). 14. A

conposi tion according to claim.13, i ng .t .
further st&ps DEORPEFLSE EFEPRHPS dh SXF?‘;S dSIPB‘)%d chi population
?191 Qalkda?lﬁ Yol %gét L eef refdabl fsth thé‘h\;eg%f PiRRaR AskdlBPée
etal cal seru 5 cryopreserving the conposi tTon
mbnths epolger afted cofideptivhavieneintshid neisrp o] pipotation isselgstdd to
exclude cells that express CD34+ but includes cells that express alpha fetoprotein,

albumin, and glycophorin.

19. = The composition of claim 18, 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 CD34 cells

-20.  The composition of claim 19, wherein mixed cell population is
‘pr‘éparedrusing fluorescence activated scanning (FACS) to isolate a cell population
from a cell composition derived from the liver of 2 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



WO 2005/ 054450 PCT/ US2004/ 039964 40 15. The
conposition according to any one of clains 5 through

4 _ _Wherein the conposition further conpri 200K
wo Wﬁggg 99) cells. 16. The conposition accg‘f‘(sl’i/lr%sgz0?46039)64
any one of clainms | through 15, wherein the cells in
the cell m xture can pass through a 40 mcron filter.
Adhulafioe foonposli tdxﬁ;ﬁbsﬁﬂﬁﬁeﬁivetgfrbm tﬁﬂj’ve@ p€a biumah a'géfBﬂ)jlee

t hr wherein the cell re conprises cell
pREdS 8&@@1@%&&%%@?% aﬂmué?% A sSiefaipn aéﬁ‘i@%%%m cells.
al bumin, and cells that express glycophorin, but is

subst ant i ally free of cells that express CD34

protein. 18. A conposition conprising an expanded
m xed cel | 2popullxt ¢ommposﬁfonldf\aey of@ddils 18nthrough 21, wherein

hemgt opoietic cells r ease fromthe.liver of a n
T CEHPRBNIAHHS RiSPaFe R e

fs@laﬂ: ddeNSfdphRtibn BRU &1 &ﬂlﬁ&ltﬁﬁ laeg ¥R theel)f\fér lé@ & human
cells that express CD34+ I ncludes cells that

ggedrtirse nmingiiseor foliteo pft@tc@nmpnoal Wharein said A G gedegih glycoprotein”
12 The conposition of claim 18, wherein mxed cell

@8Bul ation is prepared using fluorescence activated
scanning (FACS) to isolate a cell population froma

cell conpbsition derived fromthe |iver of a human

aged three_ nonths or older after conception, wherein
s ai d FACS %?el ecThe @pmpsiion ascordmg tpy QusrRfsdaims drihemugh 22,

LB Sl AR KRN o PLEARL B,

u3|ng LOT €5CEnce ac
nisofimiddg E@,Im@hﬁpﬂrﬁtsf@ﬂn ad bydrecaz@dohe.conposi ti on
derived fromthe liver of a hunman aged three nonths or
ol der after conception, wherein said FACS sel ects
al bum n+ cells. 21. The conposition of claim19 or 20

wherein mxgd cepd con%’c%ﬂid’i‘itdce&dir% t0 Eﬁﬁﬂ?@deéeﬁ&he culture
fl uorescence activated scannin to i'solate a

vefliumides aomm@Lmenmﬁ DipopROEH 4LDJZ|.], apdfou Melleremm the

ﬁlﬂﬁ’ﬁ é@%fl ‘?‘fﬁs glg{)c ﬁﬁ@gﬁﬁ iﬁg@f f{&ﬂ %?ce C%‘%f\égri}f (é agon liver
'%ﬂ@%@fa@to‘i adtRarofasing Qireﬁyl@uaiblahaeisﬁ{gqa&tef Qinl/br $kbetn the

2. The conp osition of any of clainms 19 through 21,
wdmremﬁdmm weerupefree.popul ation is prepared using
fluorescence activated scanning (FACS) to isolate a
cell population froma cell conposition derived from
the liver of a human

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

further comprising an exiracellular 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.



aged three nonths or older after conception, wherein
sai d FACS sel ects gl ycoprotein+ cells. 23. The

wo SRiRRepks i on according to any one of clains |pdhONehsesss
22, further conprising aggulture medi um conprl Si ng
the followi ng ingredients: BSA, nicotinamde, EGF,
insulin, transferrin and hydrocorti sone. 24. The
conposi ti &8 accrediomgposition hetondig fo elhiar 27, witenan thel HGVds

%g does not conprises Low Density Lipoprotein

I{“Tﬁ %Jén and/ or wherein the culture nmedi um does not
contain calcium FFAs, HDL, trace ' elenents'
gl ucagon, liver growh factor, ethanolanine, or
thyrotropin rel easing factor; and/or wherein the
cul ture ned um4 sompesitior ¢Cé@nszmamhélacﬁﬁzﬁomcotﬂmnde EGF,

113%1%; ﬁél%%egrhghangﬁ'{y ! ecgrqtfs&qe %n hogarlﬁyz 8&hl?w dens1ty flpoprotem )

(a;mp @fd,tdpoibnalBg ﬁbﬁmngoﬂe@fmmg@dﬁms@lsmm filond the Qe
25, wherein the presence of the CD34 protein is
cerigtingef ycagoprliver auaveh Sstascetbanoiarsing ané thygetepn releasing
fg@&m sting of inmunofluorescerlce or imunoperoxi dase
aining. 27. The conposition according to any one of
claims 1 through 26, further conprising an HCV. WO
2005/ 054450 PCT/ U82004/ 039964 42 28. The conposition
accordingtoc 7 V\he ein the HCV is RNA898. 29.
A conposi t10 ﬁ%q ﬁ?@lsa 2hpg pRd cHtyating asll e e,

C%%nsmg%éjgtbﬁboﬂ ransf errin, and hydrocortisone, and,
optional ly, not I ow densi ty |'i poprotein (LDL) and,

opti onal | yg) NOty g&%uggensl ﬁo;fﬂ%r AefbH 26 Sﬁlmgnt z\%%ﬁ three
romthe gr oup cons rver
thawthoor, oléetrlmmmnepaommch Bdﬁer obmpﬁslﬁg EGI@aBy ﬁgattr@cs*am liver
‘}%ﬁ' 3Pmethod for isolating and cultivating a cell

XA @ PrRtSeRsy SPieY ¢4 S‘@P@E?ncﬁf lyvgy cel@ﬁnaab?ﬁrwgeaépd to remove
sHisRens £ 4@%113:140}{%& r&bdr Snd Eé?&k@spﬁﬂéla{'%ﬂ?\%? cEIY &Rs not
nonths or ol der after conception®in a fer
wotapr tediblepd@ilg by treating said liver cells with a
prot ease, wherein said suspension of liver cells has

been treat(dll t ary@ireseving Hee®tls of thalsuspessidR ofbtep G) Pk

greater and sai d_suspension of liver cells does not
composition comprising 10% DMSO and 10% fetal calf serum;

(c). thawing the composition of step b;

(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

(¢). 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



contain red blood cells; (b). cryopreserving the cells

of the suspension of step (a) in a conposition

( 4,$40ng 10% DMSO and 10% fetal calf seru o
W()to‘ﬁga\j\ﬁaﬁgﬁot he conposition of step b; (d). res&%@&)&%oﬁém”g“

the cells of step (c) in a serumfree nedia,

conprising calcium FFAs, HDL, nicotinamde, trace

e¢lisriith 8 pratese, whesaih said suspeasia ef liven celtsyiths bear tréasahie, remove

' f h 1.S] f
e R ARVl oon e R AR DO BY RE e e s o

d;mgj@ge@blobﬂgg[s;gr ow h factor, ethanol am ne and
thyrotropin releasing factor; and (e). culturing the

cells in thy sefum eﬁﬁﬁgﬂ%ﬂ(}eﬁs sté%gﬁ g{ gér}epf)é]rﬁox airsiélg BSA,

met hod for "i'solating an tivati
visopnaidegEGRanstliapsamsferif,d)ydodoatisoneignd suspensi on of
liver cells froma human aged three nonths or ol der

after conceépti oruitiisy etERy inaPEBerinGi e nédlfoture %%
treating said liver WO 2005/ 0544511 PCT/ US2004/ (?3 64

43 cells with a protease, wherein said suspension of
liver cells has been treated to renove objects that

are 40 m creON O r . gaj ensi on. of. L kver
cells doesB%'ot Tg%%}%g{oﬁ aggdgg%’%g% 12%%??’3%%%1&1“% thd F¥fier steps
betsigspetaps ®gndbhe cells of step (a) in a nedia

conpri sing BSA, nicotinam de, EG- insulin,

transferri @) hyetyopesdriiages cealadsfﬂfe)su@pdnbi@ﬁiomgteﬁrt@ ina
cells.in the serumfree nmedia of step (b). 32. Thé
FRITRRSY O cognisHig H0do PM Grand 10%daist ralf segimpands ur t her
steps between steps a) and b): (d) cryopreserving the
cel I's of tfR suthpwingthecobprseed adlls of step (doprpwso stepiib).
conprising 10% DVSO and 10% fetal calf serum and (e)
thawi ng the cryopreserved cells of step (d) prior to
step (b). 33. The nmethod of claim 30 or 31, wherein

sai d suspeB3i onThd meihe@lof clugh!39 o3¢, whérainaidl supehkieR of liver
cting a liver of a human aged three nonths

by diss ) . ! .
éf‘ﬁ?s aéf?/ R¥pingd esteroh by gispesting @ livepaf 2 bymenyegsdithienmonths or
1t after conception in a buffer comprising EGTA.

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



34. The nmethod of claim33, wherein said buffer
conprising EGTA is supplemented or replaced with a
wo Bogbease containing buffer wherein said protRgaRbd/039964

sel ected fromthe group cqpsisting of coll agenase,

trypsin, pronase, and dipase. 35. The nethod of claim

33, said buffer conprising EGTA is. suppl enmented or

thed;ﬂsn@ sgidwinzymeassicatedetion thogoap ndmesting bf kyalwhaidasen and
fer conprises a cocktail of two or nore

f
“EPB?%%@@%aselected fromthe group consisting of
col | agenase, trypsin, pronase, and di pase. 36. The
met hod of claim 34 or 35 wherein said buffer

conprisin%t EGTA further conprises an enzyne t
br eakdown 3/he dée pesithett %qcerdctltmtp@némlgomlalm"‘ow 36, wherein

005/, 420 PCT/ US2004/ 039
575 ol P B S e 1 BT ot B Ehoca
(boset)) 66 pelictl eRGargainetlls ﬁ@iﬁp@mm%% to?47mm'ﬁm§ waihigsthe cells
accordln to an one of clains 30 to 36, wherein the
thaé@emt@ag Ienepling faﬁ sentaiftgiagianl e Stesgi ng t he
suspended cells at | ow speed (50xg) to pellet the
| arger cells for approximately 3 to 4 m nutes, washing
the cells that pellet and repeating the centrifuging

and washi 13§. §the mathcﬁBacthh‘nthdng «i»naoﬁdaidrisrfg) b3 7awhereiethe
|a does

of .clainms 30 t.o wher.ei n the no
RS 5% TOL TR ety dipoBtaLsin (LD BL Fhdar wpga dhesop contain
ﬂﬁﬁﬁn A, ‘}ﬁﬁiadr“!race @1eﬁle'rf9 afid76r mE&h do&@not EAiSin glucagon, liver
ements; and/ or nedi a doés not contain gl ucagon,
gwwﬁlrfactgr, sthiaholaminteoor, thipotrapinl relvisieg fictor;wpdbor thyrhedia is not
relegsln factor; and/or the nedia is not serumfree
di2p et hod for infecting cells with HCOV
conprising the step of contactingthe conposition of

any one of clainms,lto 29 or the cell mxture prepared
one of clains 30 to 38 with the HCV.

according to an

v. r us RNASSS orA methadnoe infeaing celbywith HEhcompusingthe step of
s 8200001 8 S TP TS 2 o BB sHP i Rcbdied

a%borahigub aidy ofie dftlAmedOUaES Sobittathe HCVY vEanRNAS98 @i fts infectious

prior to washing the cells in the composition. 41. A

qeEtvRlat.f or assaying HCV infection conprising the steps

of, (a) incubating the conmposition according to any

one of clains 1-29 or a cell nixture according to any

of clainms 30-36, wth a feeder cel
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:

(@ 1ncubat1ng the composition according to any one of clalms 1-29
ora cell mixture according to any of claims 30-36, with a feeder cell;

(b)  contacting the cells in the composition with RNA898 or its

infectious equivalent; and



(b) contacting the cells in the conposition with
RNA898 or its infectious equivalent; and WO

2074450 PCT/ US2004/ 039964 45 (c) neasur| } :
““%%@%@ﬁ@%’of the HCV RNA asgociated with the %ggﬂkg&%P3QM4

the conposition, the media 1n which the cells are
cultured or both the cells and the nedia. 42. The
met hod accde)i n gndaﬁﬂgarfrpﬁienc%ﬁ thei HC'K EE\IA aﬁs&e{jatédedvith the
is.t STQ(Rei..d 99) c . 43, The_ net hod according to
Sells Hﬁh g Oﬁ%ﬁl%q%ﬂlfszleﬁm‘@@ﬁh theecelly prarcttitepd oF beibvhrRgls

i SdMRasHagd by conparing (a) the ampunt of HCV RNA
present associated with the cells or nmedia in which
the cells are cultivated with (b) an anpunt of RNA

froma second virus that is used as an interna

control. 44, The nethod accarding.to glajm43 erein. .
the second i r aﬁhempquacwr H@B%ﬂaﬂ@ rWhFreEi tgf":?h r cell is
\hé STO(IIPRN) cefi>- A method for evaluating the ability

of a conpound to affect the production of an HCV
conprising the steps of: (a) incubating the

conmposition according to any one of clains 1-29 or a

cell mxturg aceqr.di 0.4 of cl.ai 30-36 Lth.a
feeder cel 12 by Heanitid Refitinelo i ATor il o, Wrrbic e
amaiity iof HOV RINANisIINAS@8d bi Compatixigia iR fainiteint HEHCV RNA
conpound to the conposition before or after the cells
Fresepipteratetivith the qiiagomedia in wichithe eqlls ggecultivated with (b) an

' : ARAS [ A ' d with
t euc{ea#)ﬁglfmtfﬁde}gﬁ%g%og in y%?%r&?‘ﬁ%@?%?ag?@%ﬁl tured
or both the cells and the nmedia. 46. The net hod
according to claim45, wherein the conmpound inhibits
HCV product,i,on. 2005 0544(1150 PCT/.US2004/ 039964 46 .
47. The nmetfod dCESARfpcCerdmeieplaim 45y Whpishihg second viral

VIIGA @ flo Bind WrhlliaRfieLORAROUNAS VYN € screened
si mul taneously for their ‘ability to inhibit HCV

production. 48. The nmethod according to any one of
clains 45 through 47,

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

production of an HCV comprising the stéps 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 RNAS9S;

(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 t_he cells are cultured or both the cells and the média.

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



conprising the further step of conparing the
measur enent of step (d) with the anmount of HCV
ed with control cells, the nmedia inpy#y

wo %}gﬁ@%&% cells are culturege or both the cont ro {f"fb%”“
and the nedia, wherein the control cells have been
subjected to steps (a)-(d) except that no conpound or
a known i ddcti The nmlltmuhmioﬂdmg toedaim 4éobricm'1mt46; wileretOa
The . nmet hod accordin ny one of cl 5 thro
plality, g gprappindp arersg afd Say oS uggquV
p tmEB nethod according to any one of clalnB 45

roug wherein the presence of HCV is neasured
by determ n| ng the quantity of HCV RNA associ ated
with the cells or nmedia in which the cells are

cultivate The hod ccordln an

e e 45 BBnr oy Mehod ghearEre o any S be s £ Crehela

Cbﬁl g e f&ﬁﬁelk&/e%_ﬁ%%hﬁﬁnhg ﬁ{bslﬁeasaﬁe%;e%t B4t RN 35 the amount
In reaction he nmet hod according to

od MC‘(S rwocifatedlvatlmntrél cdﬂsoﬂng hmeiilq in witieh therconinel qqllamewuitured

ol ek SRR, OB MRy TR o8

tM‘@ﬂeﬁE‘ (1@ SREfthaANS corpbliN@beslkidwiilinabtiveadmpdiRdRis Bekn

froma second virus that is used as an internal
admms@led 53. The nethod according to claim45 through
52, wherein the second virus is Bovine Viral D arrhea
Virus (BVDV). WO 2005/ 054450 PCT/ US2004/ 039964 47 54.
A method of preparing a m xed population of Iiver
cells con@@lsiﬁ@enmahmbhkahhh@g)an&nmmﬁnﬂhmm4©ﬂn¢mgmﬂ&

cells fr ma three nonths or ol der after
VERsHER qué?iqrﬁe L5 g%&%‘é&% §¢thg EGTA by treating
sai d I|ver cells with a protease, wherein said
suspension of liver cells has been treated to renove
objects that are 40 m cron or greater and said
suspensi orflof |Theenethed hecodding tnaty ansmifalamms 45 tybughcHd,

R B Ep G Yo e bR femminina. e guptipr o CHCY RNA
RURPROSWAR 1 cells ¥eheaflth Sihidifthe OB EROAMIVASA! he cel |'s
of step (b) in a nedia conprising BSA, nicotinam de,
epi dermal growt h factor (EGF), insulin, transferrin
and hydr ocorti sone

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 (2) the amount of HCV
RNA associated with the cell or the media in wlnch 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 Diarthea Virus (BVDV).



and optionally, any one of the ingredients sel ected
fromthe group consisting of glucagon liver growth

factor, ethanol am ne and thyrotropin rel easi »
WOM05/Q5d350co- cul turing said cells fromstep (& ?% %%004/%59964

cul ture nedi a conprising*?eeder cells to expand said
popul ation of liver cells. 55. The nethod of claim 54

conpri si ngs4ryoprA&REVoMBefalifg & elikéd fpulatibe of USRRERAL ON
of step (a) or the cells isolated after step(b) in a

cOmPBYNEi on conprising 10% DVMSO and 10% fetal calf

- serum and thawi ng said cryopreserved cells prior to
st ep (c). 69. Th‘aaiming}mSwhsmn af hved 4¢llsghen eihvnsaiaged three.
|so atin

R St oReon )T GRRRSBETA by braiogegd tver

l%la'ﬁ@ﬁﬂﬁ b ?lfbtébfse |vllhé%1n §zﬁh biSsperBRIARITivEScet hhd bidn $RhEd to remove
i ver cells using
objects that are 40 m1cron 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;

© 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 compﬁsing 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.



