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BACKGROUND OF THE INVENTION

5 Although Hepatitis C Virus (HCV) replicates robustly in infected
human, a robust method of growing the virus in cultured cells has not been perfected.
When infectious serum is used to infect cultured human liver cells in vivo, only small
amounts of HCV are replicated which are only detectable by reverse transcriptase
polymerase chain reaction (RT-PCR).

10 Attempts to infect cultured cells with HCV have been reported for-
peripheral blood mononuclear cells, human B and T cell lines, human hepatocyte
lines, and primary human fetal and adult cells. However, the results reinorted to date
have been disappointing. Often viral replication is so low that HCV produced from
an infected population of cells can only be detected, if at all, with RT-PCR and then

15 only low numbers of copies of HCV RNA can be observed. Further, the viral
production is sporadic and not reproducible from well to well on the same or different
days with the same virus and cells. Further still, it takes several days, even as much
as a month after administering the virus to observe the peak of infection, e.g.,
lacovacci et al., Hepatology 26(5):1328-1337 (1997). These problems frustrate the

20 identification and rapid screening of compounds that may be useful for treating

patients suffering from HCV andor for research relating to HCV infection.
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20. identification and rapid screening of conpounds that may be useful for
treating patients suffering fromHCV and/ or for research I Ei to HCV
infectigﬂopgﬂ%@&?02/1177206 2 3 DEC 2005 PCT/1J SllZ/lldggggpﬁﬁﬁg, t here

is a nee or 'a method for infecting and replicating HCV in cell ‘cul ture.

There is also a need for quick and efficient nmethods for determ ning
conpounds whi ch i nhi BitusHiosre pr poiesst foo a niethasiufor mfectinyand rephipttinga Cdhinsol ves
t hese problens by providing conpositions conprising cells that can

ef f ecti vel el RRIO@UTReR idkRb 2 HBIRE GuicRandeRiciat hidthoas farakidmainef cells,
media for culturing cells, nmethods for infecting cells with HCV, nethods
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conmpound t ositions and

met hods of this ipnvention. 10 SUMVARY OF THE ENTI The present

vent s on BROEESLY RENHOMSCTROSHAS CAEPESRECEHT PBNEn v LAt degh Hov
producing culture cells. The present invention provides conpositions
conpri si iy REVI ngihetds fos nakingphe edmposiiedn of dellermedie faricylbunng cedlshuatdsaged
three nonths or ol der after conception which can be efficiently and

ef f ecti vel Yot jiffetihe dellsdwith HIVamdiidds fihassayieg HOV infeceoh, 21d nidtseisopvi des
conpositions conprising cells prepared by the nethods of this invention.

I'n one embodh fIBAL . hEBGiRPIRORN AR 1@ herdd e prb@YHBh 0P n BRAPLLTE 1ife
S "t hat Fp a S Th

el |
m xtures conpri Se cel express a f'etoprotein, cel at express
al bum n, cells that express, gl.ycophori.n, but are substantially free of
cel I's that COBWPRFHERS Etﬁ?%g’g{lﬁ?%?‘f?nﬁﬂ%t her enbodi ment of this invention,
the cells in the cell 20 m xture can pass through a filter about 40 m crons
in size. In another enbodi nent of

10 SUMMARY OF THE INVENTION
The present invention provides methods for making compositions

comprising high HCV producing culture cells. The present invention provides
compositions comprising cell mixtures comprising cells from the liver of 2 human aged
three months or older after conception which can be efficiently and effectively infected

15 with an HCV. The present invention also provides compositions compﬁshxg cells
prepared by the methods of this invention. In one embodiment, the compositions of this
invention comprise cell mixtures comprise cells that express alpha fetoprotein, cells that
express albumin, cells that express glycophorin, but are substantially free of cells that
express CD34 protein. In another embodiment of this invention, the cells in the cell

20 mixture can pass through a filter about 40 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.
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this invention, the conposition is used in conjunction with or further
conprises a feeder «cell. In yet another enbodi nent of téqecnoe®ti on, the
feeder cell is a STQ(Reid-99) cell. WNWO0 112/077206 2 Ci}?@,ﬁg@@

PCT/ USORO0196BIThe present invention provides conpositions for culturing
cells. In one enbodinent of this invention, the conpositions for culturing
cell's conprise: serumft&en iﬂeg{ti@n&ﬂwmeissbmgosiabm forrpulturing cEBs- t 2 asi ds
(FFA), high density Tipoprotein (HDL), nicotinam de, trace el enents,

epidermal growth factor. (EGF), .in 0y oA NS 8fink Re B EorRoritg OdeP@ar fréess one.
Accor di ng @8305%?‘?1Q?h’éﬁfﬂgﬁ?t}@nIthec@%h?goﬁsnfgenti on® the éﬁgve conposi ti ons

do not conprise |ow density |ipoprotei ceardin : nbodi nent
of this i nuelis conpritieclerpeoSee fad 2F\dF h&@’ &sﬁ%‘? R sl?paoﬁgg%)]ﬂzgl)%ghbi nati on,

or all of the follow ng ingredients: glucagon, |iver ﬁr,owt hg(f act or,,
et hanol ar ni;Bginanske, trie démans repidetealgronghiiad eEGRpInpREn. RBLERD M ention

provi des nethods for infecting a cell mxture by admnistering an HCV to

conposi t L ons,. of hS ABMSEhE 4 andiedt @hdbbdignenboDihes ievdsinntiaebovsf t hi s
i nventio f)h}t%hée)coﬁwu?sARNA898. I n anot her enbodi nent of this invention, the

HCV virus is injtially incub | : )OREdor@fe b Addgadl un) for about
24 hours a%oml%;?ﬁﬁ\f??sgelx?itecﬁ?né)élgg%qy\r&;&gs%:l)lpﬁ)r{g@({)? é%églrjt 0. 52l per cn® prior

to washing the cells in the 15 conpositio r re i , i o um wi t h
cel | cul t ueborimieat of s inyeatdehthe GARALEINGH Hr S\W%@éﬁ%s%? tﬁgﬁ CF @ng%ggi/i ng

HCV infection by incubating a conposition of this inv ntion.vvitﬁea f eeder
cel |, cont gcdli 6f3hé fetlovénd meradiantse slucesmpoB Y gAYt feioh SR AMMF Weasur i ng
t he HCV associated with the cells and/or nedia in which the cells are

cul tured. %%ﬁb?ﬁ'&%[easih@@acwr.esem i nvention provides a nethod for
eval uati ng e ability

10 The present invention provides methods for infecting a cell mixture by
administering an HCV to compositions of this invention. According to one embodiment
of this invention, the HCV is RNA898. In another embodiment of this invention, the
HCV virus is initially incubated with the composition (innoculum) for about 24 hours at
about 37 degrees C in a volume of about 0.52ml per cm? prior to washing the cells in the

composition or replacing the innoculum with cell culture media.

—
n

The present invention provides a method for assaying HCV infection by
incubating a composition of this invention with a feeder cell, contacting the cells in the
composition with an HCV; and measuring the HCV associated with the cells and/or
media in which the cells are cultured.

20 Further, the present invention provides a method for evaluating the ability
of a compound to affect the production of HCV, i.e, affect the ability of the composition
of cells to produce more HCV, comprising the steps of incubating a composition of this

invention with a feeder cell, contacting the cells in the composition with an HCV virus



of. a compound to affect the production of HCV, i.e, affect the ability of
the conposition of cells to produce nmore HCV, conprisin@3 DECXps of

i ncubat | g)q 1q'-9ﬂm)05i tion of this invention with a feedgicTagobmnoggent acti ng
the cel POV {HE conposition with an HCV virus 3 \\' O 112/11772116 2 3 DEC
2M PCT/ UJSU2/ 1) 968-; and admi ni stering the conpound before or after contact

wth HCV. élja Qe iRRRLIHERBInpouid e foRIdi @ttel conusedith BIGEr deond anbakinest, t hat
i nhibit HCV production. In a further enbodinent, the method is used to

screen a plurality of .co n ' t. YEY piuctiddICinfa Rbhkd ty to
i nhi bit Hd’&)eﬁ?eélb‘i?)c/lf ,“%3,5}_% g“pr?(!rj:n %ﬁg@ksgﬁﬁtéﬁggi ment , p?ésence of HCOV is
determ ned by neasuring the quantity of HCV by reverse:- cElptase
pol yner asecrabrdinentethe fieghpd RS 9re¥rha p%@{é%@?ﬂlﬁ%ﬁﬁf §¥1ﬁ1§tafg@ﬂ§|\{8¥i n the
sanple is conpared to an anount of RNA froma second virus that is used as
an i nt er nafhet@bilityto. inkihit G Viptddeetieggibodi ment, the second virus is the
Bovine Viral Diarrhea Virus ("BVDV'). 10 BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG1 de]9i cts a ti nemGashseeabaliyshts preberichef H\exstdetammadedrbyraershsngithel i ver
cells followng infection with RNAS98 (-0-) or no serumcontrol () as

measured b |.ev f @%F r i ; PARE i m t
of quanti téﬁngﬁ' %ﬁCQWY 0 éaﬁ%?%%%%&?&%&%%%?ﬁ%&ﬁ% znl?td-s);rrp: es
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a tinme course analysis of the infection of human fetal |iver
second virus that is used as an internal control. In a further embodiment, the second

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

10

BRIEF DESCRIPTION OF THE DRAWINGS

FIG 1 depicts a time course analysis of the infection of human fetal liver
cells following infection with RNA898 (-[J-) or no serum control (®) as measured by
Jevels of HCV RNA present in culture supernatants. The limit of quantitation (----LOQ)

15 of the RT-PCR assay for supernatant samples was 600 HCV RNA copierample. The
mean HCV RNA/nl values, and their standard deviation, from triplicate cultures are
presented.

FIG 2 depicts a time course analysis of the infection of human fetal liver
cells following infection with RNA898 (-[J-) or a negative control serum (-X-) as

20 measured by levels of HCV RNA present in culture supernatants. The negative control
serum was obtained from a patient not suffering from HCV infection. The limit of

gquantitation (----LOQ) of the RT-PCR assay for supernatant samples was 600 HCV



cells following infection with RNAB98 (-0-) or a negative control serum
(-X-) as 20 neasured by levels of HCV RNA present in cu}§Ee WHer nat ant s.
The negative control serumwas obtained froma pati en% fﬁ%”i#’f( £ring from
HCV i ni8&bhonue The limt of quantitation (---- LOQ o L -PCR assay
for supernatant sanples was 600 HCV 4 NNI O 02/1772116 2 3 DEC 2006

PCT/ USQ2/ 0968 RNA copi es/ sanpl mean RN e RaMEfoviand, HBel T
st andar d Rléx%iC@Pieé/ﬁ?}mplteorﬁhet“i‘qaﬁﬁcazggéﬁﬂﬁ?ﬁfr‘:@s‘/aar e epmrséééeﬁt ed.v1 FIG 3 depicts

a tinme course analysis of the infection of human fetal liver cells

f ol | owi ngrpRéREtilamesdrtprRbBA8 (-~-) or a. negative control serum (-X-) as
5 measured by the |evels of HCV RNA present in the culture supernatants.
The negative contrglg §g515ms\éa§ngdo@meanpﬂgsiiseﬁtheh@ﬁectmcﬁéwlwgl b HYICV
infection. The limt of quantitation (----LOQ of the RT-PCR assay for

supernatan |es. ; 6OQ~§W SOPLES heHE Contidl GemBARXHA¢ RNA/ m
val ues, a“r?ﬁilsgalgé}) mst“ﬁ?%éﬂndm evi g{@?@é, From tTriplicate cultures are
presented. 10 FI G 4 depi cts [ cour.se [ TRk getdiRe of
human f 6t meaduiredery the dqvels qfé-iq?%&ﬁ%p{eﬁ?rgé? fI%nr&%\H/&X %hﬁﬁﬁk%%g@ as measured by
the levels of cell associated HCV RNA. The ﬂ?ﬂﬁli ve coigrﬁlg.tsoefr umdata is
not showneomdfdl egruinnmacimatipehent maesuéiering from HeESe ey 44° {BP e washed and
harvested on days 1, 2, 3, 6 and 8 after administration of the virus. The

limt of glmqgt;oﬁt(i-almdQ)ofim-RﬁR 1y RF soERnatenagmples was PO A SYci at ed 15
RNA sanpl es was 100 HCV RNA copi es/ sanpl e. The nmean HCV RNA/ wel | val ues,

and thei rﬁ?f?ﬁ?ﬁ“ﬁﬁﬂﬁ#-o ﬁf&&e/a:{ FI?W‘IENM}M €L, il their esndaré dpviefemtizain FI G 5

depicts t nfection of human fetal liver cells by

triplicate cultures are presented.

10 FIG 4 depicts a time course analysis of the infection of human fetal liver
cells following infection with RNA898, as measured by the levels of cell associated
HCV RNA. The negative control serum data is not shown. After innoculation, the cells
in the cultures were washed and harvested on days 1,2, 3, 6 and 8 after administration of
the virus. The limit of quantitation (----LOQ) of the RT-PCR assay for cell-associated

15 RNA samples was 100 HCV RNA copies/sample. The mean HCV MNwell values,
and their standard deviation, from triplicate cultures are presented.

FIG 5 depicts the inhibition of HCV infection of human fetal liver cells by
the antiviral agent VRT-106866 over a concentration range. HCV RNA in the samples
was measured using a quantitative muitiplex HCV specific RT-PCR assay. The limit of

20 quantitation of the RT-PCR assay for cell associated RNA samples was 100 HCV RNA
copies/sample. The results are presented as mean and standard deviation of "% of

control HCV RNA" (sample value/mean of positive control values) from the triplicate

cultures.

W



the antiviral agent VRT-106866 over a concentration range. HCV w in the
sanpl es was, neasured using a quantitative nultiplex HC\2§&§@i RT- PCR
assay. T1hgohhiht, of 20 quantitation of the RT-PCR assay porius@hlvogssoci ated
RNA sanmpl es was 100 HCV RNA copi es/sanple. The results are presented as
mean and standard deviation of "% of control HCV RNA" (sanpl e val ue/ nean
of positive control values) fromthe triplicate cultures. 5 N\"O

112/ 0772116 23 DEC 2U PCT/ US02/ 119085 DETAI LED DESCRI PTI ON OF THE

| NVENTI ON A conposition of this invention conprises a cell mxture
conprising cells released fromthe |iver of a human aged three nonths or
ol der after conception. According to one enbodi nent, the human is aged

bet ween and i ncl udi TALED DBRCRAP THON® up to 1 year after

birth. In another enbodiment of this invention, the human is aged three to

six months after go 1130 of tHfls ﬁanefhia)ﬁrcoﬁ?ﬂ@&iar@ntmixm}ecdsmﬁmng ¢dlsaged
between 18 to 22 weeks after conception. [n one enbodi nent of this

Accor i Aglers? e Bruba e et ooy et BB ARGLRC Tt opoi et ¢

cells can express al pha fetoprotein, alhunin 10 and/ oy gl ycophorin.

Accor di necowingie ope smbpdingnt Hisdmmasis 2gef PerYRen ROAMICIHUNGITE DS { he human
liver is healthy. According to another enbodinent, a conposition of this

i nvent § Gifter 6@REPtionan tc élyear dffenbirthx fu ereshelepivadinsnd pf thisinmentioal the t hat
express albumn, and cells that express glycophorin, but is substantially
free of igelhgs s8R 88 foRBE4ABY @nliplon T hearbbhes @tibsdPfient,ige M@hdn m xt ure

are i nmunostal nable with antibodies specifically directed
is aged between 18 to 22 weeks after conception. In one embodiment of this invention,
the cells comprise fetal liver and hematopoietic cells. According to one embodiment of
this invention, the liver and hematopoietic cells can express alpha fetoprotein, albumin
10 and/or glycophorin. According to one preferred embodiment, if the human is an adult,
the human liver is healthy.

According to another embodiment, z; composition of this invention
comprises cells that express alpha fetoprotein, cells that express albumin, aﬂd cells that
express glycophorin, but is substantially free of cells that express CD34 protein. The

15 cells of the cell mixture are immunostainable with antibodies specifically directed
against alpha fetoprotein, albumin or glycophorin, but the cell mixture is substantially
free of cells that are immunostainable with an antibody specifically directed against

* CD34 protein. According to this invention, the term “substantially free of cells that
express CD34 protein” means that the cells in the cell mixture display little or no

90 observable immunostaining with the CD34 antibody when immunobinding is detected

using an alkaline phosphatase-dye detection system (<.3., Harlow et al., Antibodies: A




agai nst al pha fetoprotein, albumn or glycophorin, but the cell mxture is
substantially free of cells that are imunostai nabl e V\,iztéﬁogﬁ 708 | body
specifically directed against CD34 protein. According to this Invention,
the termg@ubstvantially free of cells that express CD3RCHASHEINES neans
that the cells in the cell mxture display little or no 20 observabl e

i munost ai ni.ng Wi t\h. th 4~antd A ' PhjndiNaossiodet esBedi, usi ng
an al kal i nﬂi‘%%%%‘%laq@?%‘%@z@% %glpegg?ﬁgﬁ{a\é%?g% Har %\R etg']al B Ant i bodi 1els: A6
23 DEC 20 \\ 0 02/177206 PCT/ US02/ 09685 . Labor at.ory I\/anugl g_%%sg) Col d
Spring Har &P AKAHEPEOEPN). phcconding s aarPpAmashgb g cPmipPSIHAR.

r poration).
According to one enbodi nent of the conposition of this invention, |ess

than 2% of infvesticeldss thap QVadfithe calf parwatios lof theicgtl mistuwwlaldhe ss3irgiapi® wit h
an anti-CD34 specific antibody. According to another enbodinent, |ess than

1% of the & gallbrReRpLatd afibely.t Acdaink tThidikr embodintnidesstthimElod thvd t h
anti-CD34 specific antibody. )I'he present invention includes a conposition

oSS ORI B gy R e

i nfection ron o vi rus, RNA398 her ei nafter,

"RNA898"). RNA89S was_deposited on h 27, 2001, in the Angri Type
Cul ture Col | ection (Thersessnt InygaRRHAN m@@%?TV%gmhéeﬁﬁpﬁl,SE i S’s\égl?ﬁ A 10
20110-2209) (ATCC Deposit No: PTA-3237) under the conditigons of the
Budapest digeitcyntlylmtter hisheelisdonthe infatstnai and meplicationedtbe HG\ONIrpg: RIWMEIS
invention is capable of producing nore than about 5,000 copies; nore than

about 10, OBQr&R#tSRINASITLY. (RIASOS wab aefiosiel] G0N acchfl7e 200K, ihgpatmerieanC vi r al
RNA in the nedia seventy-two hours after admnistering the virus if there

are 4 x 10 Cerelalh%ée %oh@ﬁigagggggggs,%so PhiveXa)Boflevard]l RMAERESVA T ON

prepared a &0 tot of this invention and assayed accordi ng

to the g‘ét 989150-9290393 EAJBSQ, ﬂerf)osEl)t( ﬁ%‘pi"?iﬁ?ﬁ?gmﬁlﬂ %uclogdi%gng giptﬁg lB%dQI;espr oduci ng

nore th

Treaty. According to one embodiment, a composition of this invention is capable of
producing more than about 5,000 copies; 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 if there are 4 x 10° cells in the composition. For example, a
15 composition prepared according to the methods of this invention and aséayed according
to the methods described in Examples 2 and 4 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
20 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 conmensurate with the
increased number of cells in the composition. Similarly, one of skill in the art would

readily understand that if the number of cells in the composition were smaller than 4 x



about 5,000, nore than about 10,000 copies, or nore than about 50, 000
copies of hepatitis Cviral RNA in the nedia seventy-two hogisped 12008
adm nistering the virus. One of skill in the art would readily understand
that if the nunber of cells 20 in the conposition were greater than 4 x

105 cells, t rllﬁncetllg,etgélﬂlﬁltoﬁpﬁmﬁﬁercbffc nﬁelgé- glsvi&fl RN/A hé‘i%)ﬁ?%%ilup@d @gulgg)gduced

woul d be increase an anount conunensurate wt ncr eased nunber of
cells in the conposition. Simlarl ne.of skill in the art would readily
nder st and ¢ ASTORRS baR AtnpktCagingnbpreld Wisk ieclepismstoninten ShestS e 1 or -+ han
4 x 7 2 3 DEC 2005 ,105 cells, then the total number of copies of .viral RNA
bei ng pr oduc&empexitien. baccoidinglyaewrpasitions comprising istraemete thar4 wi 10R celse
decreased nunber of cells in the conposition. Accordingly, conpositions

conpri si ng | edichowoutd peogontionally prdddbe thelshme numbehofapied of HIPORNOa@! | Y
produce the sane nunber of copies of HCV RNA are contenplated. The

conposi tions i Gyl b OFF . i .
5. 000- 55, 000 e Rt TR foliR s DR M AR e AR P urine

25, 000- 55, 00 i of HCV ent.y urs. af jnisiration of
the virus tg’opﬁgsgg)gpccgg}efiogm{]@soog\f%a piclS’B{fiSQiﬁ{q}ngﬁ %m{]seful for
i munost ai ning accarding to _this_ invention are kngwn in the art. For
exanpl e, t he2a@PP-331098 £opiss 8hHEVeR N Asss ey e souss afigs ashpioistatipnehihe yius
Carpinteria, CA, the anti-glycophorin antibodies (32591) from PharM ngen,

San Di ego, C#gthelrempnsitiomunman CD34 anti bodi es (34371A) from Phar M ngen,
San Diego, CA and the anti-al bumn antibodies (YMb024) from Accurate

Cheni cal Corp., WestbuRkampésoRantddisekht atduseRP e mnRiHRRRiHB M iccofditdtos
invention, the cell mxture in a conposition of this invention can pass

through a fi kel R0 ard RnlbR5PHR o Fok %fample, the anti-alpha fetoprotein antibodies
from DAKO Corporation, Carpinteria, CA, the anti-glycophorin antibodies (32591) from
PharMingen, San Diego, CA, the anti-human CD34 antibodies (34371A) from
PharMingen, San Diego, CA and the anti-albumin antibodies (YM5024) from Accurate
Chemical Corp., Westbury, NY can be used.

In another embodiment of this invention, the cell mixture in a
composition of this invention can pass through a filter about 40 microns in size.

In one embodiment of this invention, the compositions of this invention
are used in conjunction with or further comprise feeder cells. Feeder cells provide
extracelluar matrix and diffusable factors such as growth factors. In one embodiment,
the feeder cell has little or no ability to be infected with HCV. In another embodiment,
the feeder cells are fibroblast cells. In another embodiment, the feeder cells are

embryonic mesenchymal fibroblast cells.




I'n one enbodinent of this invention, the conpositions of this invention

are used in conjunction with or furt her conprise feeder @3 DEC ¥Beder cells
provide extracelluar matrix and diffusable factors such-qg5;@baNgk factors.
In one BiIBA MY t, the feeder cell has little or no ablllty t'o be infected
with HCV. In another embodi ment, the feeder cells are fibroblast cells. In

anot her enbodi ment, €84 1cS1 cBordn bmamﬁrenﬁaeafehwmsle efritbyobl ast
cells. 8 23 DEC 21 V\Dﬁsfﬁgsg%%’ PCIZ'Ig/ U8112/0 Exanpl es of feeder cells

according tq this o AREF ( STO
cells and r%’? %PVWBP@M%NFQ l%ﬁ’l'l)d rate néa?v ?F%:b%ghogan) ’ fb@@]}@&%g@ﬁ

Mani pul ati ng The I\/buse Enbryo A Laboratory I\/aan\ |, 2nd eg. Pl ai nvi ew,
N.Y.: Cold Spali,Manigwasing Thedeusedigbss o Sl aborsory Magual 2ad gd. aipvigigg7y 5
Ter at ocar ci nomas and Errbryonl o Stem Cells: A Practical A<Dpl‘ oach, ed.
Robertson, K.¥.: Cdd RFindMhudbr]abapgory7Press] P94SRebersor, BJ) (1887) s are one type
of feeder cells that are wuseful. STQO(Reid-99) cells were deposited on

March 27, Z%Etodaﬂlﬁdﬁ%sémﬁ? oY BEem Eullt U Brakiidal @ebicash, cHOROBertdonyRISI ty
Boul evard under the conditions of the Budapest
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o nt 3 ngcﬁgi\?'rémsﬂaiﬁ” %ﬁ@ﬁm%%ﬂ%ﬂ%? Jngi‘gpec#y fg%ﬁ%ﬂéﬁ@g‘ i

Met hods f Ti E , Ed, Rab P

(2002) . pp. usaioh- GSAROHE Heehg bercopP o MEoh 2B b BEAARCRERAAT ng to

met hods known in the art. For exanple, STO cells can be all owed to adhere
for 2-48 ho@utuenCallecton, 10801 Umevetﬁtypﬂoameaardaxmasqahe\’f?:é@ﬂwzw WRicE fhet he
STO cells are incubating would be renoved and replaced with medium

cont ai ni ng 2884ibnM iR EAdpes TIERGRATCUD PO Bt PTAWSRAG). Methods for

10 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

15 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 cells would be
incubated at about 37 degrees C for about 2 hours. After the incubation, the medium
containing the Mitomycin C would be removed. The cells would be washed twice, and
then the STO cell cultures would be maintained from 0-48 hours before addition of the

20 cell mixtures of this invention.

The cell mixture of the campositions according to this invention can be

prepared according to the steps that compnse:




i ncubat ed at about 37 degrees C for about -2 hours. After the incubation,

t he medium containing the Mtonycin C would be renoved. Z9peeepy® woul d be
washed t then the STO cell cultures would be from 0-48
hour s bé%r’e("ﬂg'rc}l tion of the 20 cell mxtures of this %@Eﬁ'%ﬁgﬂ The cel |l
m xture of the conpositions according to this invention can be prepared
according to the steps thdissextinperilisver ofoa INVQudgeA 1rge 2bhths 2r 81dBEAtG005

PCT/ US02/ 09685 a. dissecting a |iver of a hunan aged three nonths or ol der

after conception in a butfRepRMrd KUt cEsspAsinD EGTAgUbating the di ssected
liver in a buffer conprising coI | agenase to separate cells fromthe liver;

5 €. rerrpV| ng obj ect 22??{'[%011?%11@4{% IS%C% eid 1%69%a§£%p€ Fﬁﬁﬁ%&ﬂﬁ%ﬁas Cel | s;

d. renoving red bl oo T separa resuspendi ng
the cells of step (d) in a serumfree media conprising 0.1mMto 0.6mMM

cal ci um bovi ne serum al bifhieparatereells o Bedyekici ds (FFA), high density

| i poprotein (HDL), nicotinam de, trace elenents, epidermal growth factor
(EGF), nsulin, tramsfer rénovamglobygcts elomn 40 swiomn catatgdr. fraom ttesepargtetihe cel | s
in the serumfree nedia of step (e). The nedia of step (e) or (f) can
optional Iy further conpriggisany one, 15 conbination or all of glucagon,
liver growth factor, ethanol amine and thyrotropin

d. removing red blood cells from the cell separated cells;

e. resuspending the cells of step (d) in a serum-free media
comprising 0.1mM to 0.6mM calcium, bovine serum albumin,

| 10 free fatty acids (FFA), high density lipoprotein (HDL),

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

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

The media of step (e) or (f) can optionally further comprise any one,

15 combination or all of glucagon, liver growth factor, ethanolamine and thyrotropin
releasing factor. In one embodiment, the media further comprises glucagon, liver growth
factor, ethanolamine and thyrotropin releasing factor. In another embodiment, the media
does not comprise low density lipoprotein (LDL).

In one embodiment, the EGTA buffer comprises 0.1mM to 1.0mM of

20 ethylene glycol bis(B-aminoethyl ether)-N,N,N',N'-tetraacetate (EGTA). In another

embodiment of this invention, the EGTA concentration is 0.5mM.

10



rel easing factor. In one enbodi nent, the nedia further conprises glucagon,
liver growth factor, ethanolanine and thyrotropin rel eaQinpet20Mor. In
anot her enbodi nent, the nmedia does not conprise | ow dew/wml‘jo protein
(LDL) . W 'yRE2ebodi nent, the EGTA buffer conprises 0.1 ' 1" 0fM of 20
et hyl ene gl ycol bis((3-aininoethyl ether)-N,N, N ,N -tetraacetate (EGTA). In

anot her enbodi nent y0f, i diRMRhE B6llagkhige BXITA conipeieed 0.2t 5.0 rgnd.obnM 10
\\' 0 112/1177211(" 2 3 DEC 2006 PCT/t SI12/119(ili-; In one enbodinent, the

col | agenase, buffer, conprise 1 . - I n anot her
embodi rren?ﬁlé‘ﬁe’m?'shﬁ éﬂ\gg}ﬂ F@ﬁ?gl{l}%E ééfcfglégrrll{gg gﬁ,éﬁé %@%#@%@%ﬁg&nase is 2
ng/ M. The size exclusion step according to this invention is neant to
renove 5 ofijagenase sdmednl tissue, debris and aggregates of cells which
cannot pass through a filter of about 40 mcrons in size. Thus, for
exanpl e, the use of The kizeesclagipr oxp asowling teghigirvepnen 15 Heagt )areglveo 100
mcrons in size and ot her nmethods for renoving debris greater than 40

m Crons si PuisliZ Qudl & tEARY, 888 sain@AgmleBated6f NP eHicheainot pass thiduph atfilenoft ep
renoves objects that cannot pass through a filter that is greater than

o ATy b DB e

i nvention ers from Falcon
O thi o1 U ioie | G (R %6 EUBO B BHP R G BOR AT B the
cell mxture. It should be understood that the red blood cells can be
renoved aiianys st sigpearelontergplated. Br eperabadimensy e dHisatian gep RO VELPRIECr e 15
separated fromthe liver. Methods for renoving red blood cells are known in
the art. that cannot pass through a filter that is greater than about 40 microns in size. Examples
10 of filters according to this invention include nylon filters (e.g., “Cell strainer,” from
Falcon (catalogue nos. 2034, 2350 or 2360)).
The methods of preparing compositions of this invention include the step

of removing red blood cells from the cell mixture. It should be understood that the red

blood cells can be removed at any stage during the preparation process after the cells are
15 separated from the liver. Methods for removing red blood cells are knovs}n in the art.

According to one embodiment of the invention, the red blood cells are removed by

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.
20 Primary cells, cell lines and tissues of animals or humans can be cultured

with a media of this invention. In one embodiment, the culture media comprises

serum-free media, calcium, FFA, HDL, nicotinamide, trace elements, EGF, insulin,

transferrin and hydrocortisone. According to another embodiment, the culture media can

11



According to one enbodi nent of the invention, the red blood cells are
renoved by successive | ow speed spins in a centrifuge. ?q{) B e, the
separated cells that were passed through the filters ca B spun at 50xg
(450r pmWO BN A2 nutes, the cell pellet can be resuspenffedVahdtte sanme
process repeated several tines. 20 Primary cells, cell lines and tissues of
ani mal s or mans_can be cultured. . W th i { thissLnventi I n one
enbodi e ntf,u%?fem@mntsffraély FEai Cﬁmclf’ 8?%19 %Qﬁg égll %£ {eﬁr%gbnﬁ ?‘?&ggl%g?lg{ﬁgb gfug ?%brlr]] FFA,
HDL, nicotinam de, trace elenents, EG- insulin, _transferrin and

hydr ocor t i iR erowi dasiati Hhpnoknane eRbYEIHRDE Fesasing f460Te dn @ fidhShedi a can 11
\\" 0 02/ 1177206 2 3 DEC 2005 PCT1USI 2/n"16t{5 further conprises any one,
conbi nat i csmtsyduakitt, hé ctlhee fieklacivengot cognpede dow densgl lipagtein (LDLer growt h
factor, ethanol am ne and thyrotropin releasing factor. In a further

enbodi ment, the cul tAf& pi&AlAg 8 eES nliRfur £ QARBIdISEo tBVarlRe prdcésd theesndt ei n
(LDL). After preparing a cell mxture according to the above process the

cells 5.shou b |t u i [ it r..Su 1 e cells
and, i f hotouisthy T} ERala RaF S L AE b R T % s
invention, the nmedia is optimzed for a_cell mxture that. is to be used in
an HCV i nfigedst GRS cifeording a ons smbpdimnt phibss ipysiionethe defdih IS SBEMIZRART  r ee
media (e.g., (Dulbecco's nodified Eagle's medium (DVEM)) conpri sing

cal ci um bosdlineixtwe thet &lth berbsed(iIBSAHCY nrfectian tQnemedis ugdEnlapr this pglwpdemsi ty
10 I'i poprotein (HDL), nicotinamde, trace elenments, epidermal growth factor

(EGF), 1 nsgbniptises dendh S hiietia, (e BY, DaMRES]' DG fied Bagles nesdalrh YDMEM))any one,
conbination or all of the follow ng ingredients: glucagon, |iver growth

o o A AR R LN A8 R LB AP RTAR SHEFBRi 0 One

10 lipoprotein (HDL), nicotinamide, trace elements, epidermal growth factor (EGF), insulin,
transferrin, hydrocortisone and optionally, and any one, combination or all of the
following ingredients: glucagon, liver growth factor, ethanolamine, and thyrotropin
releasing factor. According to one embodiment of this invention, the culturing media
does not comprise low density lipoprotein (LDL).

15 In one embodiment, the concentration of calcium in the ct.xltun'ng media is
between 0.1mM to 0.6mM. In another embodiment, the calcium concentration is
approximately 0.5mM. In one embodiment, the concentration of the BSA is 500ug/ml.
In another embodiment, the concgntration of the nicotinamide is SmM. In one
embodiment, the concentration of the insulin is 10ng/ml. In one embodiment, the

20 concentration of the free fatty acids is 7.6uEqg/L. In one embodiment, the concentration
of EGF is 100ng/ml. In one embodiment, the concentration of the liver growth factor is

20ug/ml. In one embodiment, the concentration of the ethanolamine is 10°°M. In one

embodiment, the concentration of the thyrotropin . ieasing factor is 10°M. In one

12



does not conprise low density lipoprotein (LDL). 15 In one enbodi nent, the
concentration of calciumin the culturing nedia is bet\g/eaeneomw to 0.6mMM
| n anot her enbodi ment, the cal ciumconcentration is lgr‘g;l/wx 0.5nmM
In one WRBHITMt, the concentration of the BSA is SOOUSF% n anot her
enbodi nent, the concentration of the nicotinamde is 5mMM In one

enbodi nent , e..conceantr suls S e

enbodi nment , r{]ﬂ lﬁlﬁn(&g}ﬁggmep tllgnOtf)P gﬁ%ﬂ‘ 1? lug/l latlégg;%f]gigsdulngﬁk’imgqu/L In
one enbodi msnt the caoncentration of |s 100ng/ m . I'n one enbodi nent,
the concent $ECPRFRIGR OE"HEhVﬂUEPﬂﬁPBWHOEgt is 20ug/m. In one

enbodi nent, the concentration of the et hanol amne is _10-6M In aqne

embodi ment, the conceltomatembodivhent, the megiads MAFIAM mediaayhigh comprgis | s
10-6M 1In one 12 23 DEC 20M wO 02/ 077206 PCT/ US02/ 09685 enbodi ment, the

concentrat i pha1 (hi2@ élﬂeséf%(f&h@hﬂ]‘ BSA 1. 6uRy/E fitee dittyereids (FA4), ilghnblomlat i on
of the hydrocortl sone is In one enbodinent, the nedia is 1M HDM

medi a, 529@@5@5& %Fe Q'%é@iegﬁgwfm Cﬂgg@eg%mwgﬁc %16vEg/ L free

fatty aci ni cot | | X trace el enents

st 1 . SugLEL ﬁb&ﬁ%ﬂl B0k 10 8RR g oc UL R B g ol yrcreagR "

20ug/ M liver growth factor, 10'6M ethan ol am ne, 10'6M thyrotropin

rel easi ng f 2ug/mi ]glucagonoﬁl@l%mbbwhrmwth fadter, ¥0° EME@#@OWWW]QI MPpAteBHfor i ses
a mxture 2.36uMpalmtic acid(16:0), 0.2luMpalmtoleic acid(cis-16:1
n-7), 0. S8uMigkkiifectd. Bromb(ebSsddimerit, 820MuBhA of tatal HYAb serbfrises a-m@ikfurg. 71 uM
linoleic acid(cis-18:2 n-6), and 0.43uMlinolenic acid(cis 18:3 n-3). The

medi a can ahsg {tREcRIN 4:8), 011 6M pPmABleR acidlgicl18F 1 &17), I B stefior
exanpl e, |x peni I n/ streptonycin.

10 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 comprise antibiotics to deter
bacterial growth, for example, 1x penicillin/streptomycin.
The cell mixtures of the compositions of this invention can be plated on
plastic substrates coated with extracellular matrix. Examples of extracellular matrix
15 components include, but are not limited to collagen, such as, for cxamﬁle, collagen Type
IV, or the adhesion proteins, fibronectin and laminin, or Matrigel (ICN Biochemicals
Inc.). The collagen, when employed, can be used alone or in combination with laminin
or fibronectin, or in combination with proteoglycans, or with tissue extracts enriched in
extracellular matrix materials. Extracellular matrixes can also be provided by the feeder
20 cells describe above. Such cellular mixtures and extracellular matrix combinations can
be used in HCV assay methods according to this invention.
The compositions of this invention can be contacted with RNAS98 or an

HCV infectious equivalent of RNA898. An RNAR98 infectious equivalent is an HCV
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The cell m xtures of the conpositions of this invention can b | ated on
pl astic substrates coated with extracellular matrix. Ex&dh

extraceld W@t ri x 15 conponents include, but are not H/E%v?}?‘?lgn%o
col | agen, "sucﬁ as, for exanple, collagen Type 1V, or tﬂe adhesi on

proteins, fibronectin and lamnin, or Matrigel (ICN Biochenmicals Inc.).
The col | ageaip, etherthanRNAREE that ancadpeblaoéprodhiang gogatdr thanoaboilind 00beppidst h
lamini n or fibronectin, or in conbination with proteoglycans, or with

tissue exifeaatdr shaRabbeExD00ophesior afe@lel thad bsmts0, 000 @haisicf TV RMA acel | ul ar
matri xes can al so be provided by the feeder 20 cells describe above. Such

cellular m g I Al ' ' in HCV
assay mot oREL R S cBRE LY &) 0 RS oF o IR B iaa sPRHAE
i nvention can be contacted w th_ RNA3 or an_  HCV. infectious equival ent of
RNABOB.  AHORREIOR Ghihis dpyegtien w&i%ﬁiﬁ%‘t’ VIS A ACRRing o 3¢ BEEO GBIt he
02/11772116 PCT/US02/ 0968 strain, other than RNA898 that is capable of

pr oduci Agcejiscare grfeatedby edntasting E0@nypopities of thys Bevertiont with RAHEIAS dkGts000

copies or greater than about 50,000 copies of HCV RNA at seventy-two hours

af ter confrefestiong equiddlbntdet duodd howgs e0/HRAE3 T H&HEesT ePANEEmaGEFabslitng to the
nmet hods of this invention with said HCV virus. According to one enbodi nent,

the 5 cel B?Szﬁﬂ%mi aﬁe%&qrd%/%fo%{eae%ﬂoaﬁééﬁl?nggygb%gf'&tg&gghﬁg&u& Qéiﬁ% Exg &0 hon

with RNAB98 or "its infectiodus equiva ours a 37
degrees C i volune of, about 0.5 ‘:‘T er.ci. According to agne enbodi nent
of this i W&@H‘??Xﬁfe AR a‘b&%“ﬁ@deﬁ PR Twapﬁt%ﬂdmfsﬁdgmm @Rsd with an
extracel lular matrix. In another enbodinent of this invention, the
ext r acel | UIVaRtiom tha sxtragellpdasmatay ismrovidediey fasden eells ée.g., STETBe{dB9)tells)
cells). 10 The anmpunt of HCV produced fromthe cells in the conpositions of
this il@vention canTheametwerofiiEd pydusebBornithecels. i the tdmpositidhe bfthy
nucl ei ¢ acid production.
invention can be determined by measuring, e.g., HCV protein or nucleic acid production.
For example, the number of copies of HCV RNA found associated with the cells (i.e., in
or attached thereto) and/or in the media in which the cells are cultured can be quantified.
There are techniques known in the art that can be used for observing whether HCV
15 protein or nucleic acid molecules have been produced. For example, western blot of the
proteins probed with antibodies directed against HCV proteins or blots of gels probed
labeled nucleic acids molecules that are complementary to HCV nucleic acid sequence.
Methods for extracting protein and nucleic acid molecules from cells and cell culture
media are well known in the art and such kits for this purpose are commercially
20 available.
For quantifying with greater accuracy the number of copies of HCV

particles produced according to this invention, reverse-transcriptase polymerase chain

reaction (RT-PCR) is useful. According to one embodiment of this invention, the
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For exanpl e, the nunmber of copies of HCV RNA found associated with the
cells (i.e., in or attached thereto) and/or in the ned23d DEC WMBch t he
cells are cultured can be quantified. There are techniggyas.knawa in the
art thsOesi7’Be used for observing whether HCV 15 protein or nucleic acid
nol ecul es have been produced. For exanple, western blot of the proteins
probed wi R ik iagiEs nbdifeatsach agailestmitenopropiesABCOf RhlAotrs of gel s
probed |abel ed nucleic acids nolecules that are conplenentary to HCV

nucleic acid se s 0L seoehtidGEletthc Ry mbletile 8Nhowichmbuntaci d
nol ecul esg?[%ﬂ\n%%ﬁ?g&%a Gé{gﬁg@ﬁlt?ufe Tedia are wel | known in the art and

such kits for this purpose ar 0 rcjall ) ' I a1l if ying
W Th or eatiaf ierddes Wpe BRBRAGENS GPT GorabHbr k™ SaR fepglenmiaanis,
according to this invention, reverse-transcriptase pol rase chain
reaction (éif: £CRechsd uiqun|a.seqmd@ﬂiaiercga%<bmekéulén%dﬂ&??é‘)é&%&attﬂ?ﬁ €Pient i on,
the 14 WO 02/077206 23 DEC 20 PCT/US112/11968' RT-PCR nethod is nodified
such that \i1e;nusdeRr reRedes PiGS oofhaHEY sRNAd aneleicdeidenaleaeisipjosebristatethg i ts
value to a second nucleic acid nolecule of known anbunt that is added to

the sanpl S?@; RRIA ﬁg.,gﬁﬁihm%khgﬁﬁlxﬁi&@b’i@aci@e&hposmnt@daﬁsﬁaﬂaﬁpant her in

the form® seco virus or a second nucleic acid nolecule. It is
desirable that the second.5 virus is I gﬁlﬂ% that the
second nuéP%?‘Br%'cghOW“QDé’SPlée“it’s}H%F%gl(?%/lgcrﬁg é{: {edg}‘a%o qng%v{(%:ir.ue. . sinilar
in length, in nucleic acid conposition and in viral Si strygtuyre). In
one enbodicapsd., It dne exehodeEnh ke FaCenGRIN Wﬁie&‘{ﬂ‘éﬂ’iew‘% %in??%lfl\e/ :VF“{?E

capsid. In one enbodinent, the second RNA nolecule is the RNA from Bovine
Viral Di a5ahBen Virit@BYIBYIME 4., the BV D VINADB\DWnNABC GPepasit N ML SPéhosi t

No: VR-534) .
10 The presence of the second virus or nucleic acid molecule is advantageous

in that it serves as an internal control for the quantification of the first nucleic acid

molecule. This internal control allows for the monitoring and correction of random

fluctuations and assay variability.

For example, the present invention provides the method comprising the

15 steps of:
(a) 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;
(b)  extracting from the cells of the composition or the media in which
20 the cells are cultivated a first nucleic acid molecule derived from

HCV and said second nucleic acid molecule derived from BVDV

to form a combined nucleic acid extract;



10 The presence of the second virus or nucleic acid nolecule is
advantageous in that it serves as an internal control faorgphe 2008
quant i fivgag,;/ﬁﬂ,(@(f the first nucleic acid nolecule. This_jnternal control

al lows fofr the nonitoring and correction of random fluctUHUrBAY%hd assay

variability. For exanple, the present invention provides the nethod

conprising the 15 steps 0fddidl «d sld Eathed ME1sieheidtddadiatfisietddPiye anount
of Bovine Viral Diarrhea Virus ("BVDV'), wherein said BVDV contains a

second nucleic acid nole LED. ! f this invention;, (b)
extracting fromthe cell s%g‘#b%t %Cg(5%5’%‘215??‘?S)rnsabcfﬂ{sﬁBu‘?‘}@&iagdiaﬁg\?&m‘iﬂ?d t he
cells are cultivated a first nucleic acid nolecule derived from HCV and
sai d second nucl ei ¢ acid Mleel@bledrebsr vhish is snsaifmvrsaid secbnd nucleic @i ned
nucleic acid extract; 15 WD 02/077206 2 3 DEC 2005 PCT/ USI -2/ 09685 (c)
adding to said conbi f&d navipéiingsidcomitinalctucieit acidtexteitdo PR @eamy; Obe,
which is specific for said first nucleic acid and a second detectable

probe, which is spec'gé)i c hﬁﬁntﬁ%bﬁat&%ﬁ@ﬂéjcﬁ%gcﬁﬂ(r%f%ﬁfddémﬁl%am idtydiRgesai d

combi ned nucleic acid extract by PCR neans; ) quantifying at various

“hdependent 'y from oad fFEar asradREEFE S £oR B bry B R Rarabee bl o

probe; said second detectable probe;

) extrapolating the results of step (e) to calculate the amount of said
first nucleic acid molecule in said HCV and the amount of said

10 second nucleic acid molecule in BVDV; and

(8) evaluating the accuracy of said calculated amount of said first
nucleic acid mo]ecul.e determined in step (f) by comparing said
calculated amount of said second nucleic acid in step (f) with said
known amount of said second nucleic acid used in step (a).

15 According to another embodiment, the above method coﬁ:prises the
additional step of adjusting said calculated amount of said first nucleic acid determined
in step (f) by a factor determined by comparing said calculated amount of said second
nucleic acid in step (f) with said known amount of said second nucleic acid used in step
(a).

20 According to another embodiment, the present invention provides a
method of determining the affect 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
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(f) extrapolating the results of step (e) to calculate the amount of said
first nucleic acid nolecule in said HCV and the anount $yeicd200® second
nucleic acid nolecule in BVDV; and (g) evaluating the ag aSY09s sai d
cal cul &@d2/emdent of said first nucleic acid nolecule dgﬂL ﬁ%g &d i n step
(f) by conparing said calcul ated anount of said second nucleic acid in

step (f) w
(o 15 AP H R B e he

additional ste of adj usting said calc d. ano

aci d det eICHitWégfd it Estdéﬁil edsthatiihe %OW‘ER}’L‘% ?fg‘f‘ ﬁ‘g%ﬁ%}hg%ma’ﬂ&ﬁg&%@?gl oe
cal cul at ed anount of said second nucleic aci d in_step with said known
amount of vedi thesempodtion) diemiitis préferablsdbiatitihe eqregpund &y ad@@”ﬂé@ér"dfm’@ o

anot her enbodi nent, the present invention provides a nethod of determ ning

the af fecty,of a@erqmgwlgc&ﬂa&taﬁwﬂhwwnmh The bGMpoureianpbe sisted t he st eps
of adding a”conpound before or after adm nistering the HCV to the

conposi t ons t.h

ROV 16 W0'6S 8%@2/%@%% S R G G R e i
conpositions an i

g S bl B s AP P SRt L v

contacted wth the conmposition, then it is preferable that the co ound be
adm ni st ercnwyilesif rsuciﬂconmysdsemtﬂ@de,tmlé a5q@pt Jiguted iR é?zf‘ﬁtéﬁtl‘i/\ﬁ’rtlﬁmtr} rrp
conposition. The conpounds to be tested 5 according to this invention can

i nhi bit orchaghday éBpduies, praeius indudéic BN mdleadesdiThglspmples to which the

compounds were added can be compared to other samples treated under the same
10 conditions but have not been exposed to the compound or have been exposed to another
compound that is known to have little or no effect on HCV production.

According to one embodiment, the above method is used to
simultaneously screen the affect of a plurality of compounds on HCV production. For
example, each well of a 96-well plate could contain a different compound to be screened

15 according to the methods of this invention. In a further embodiment, thé methods of this
invention are used to identify compounds that inhibit the production of HCV.

In one embodiment, the primers and probe used in the methods of this
invention are designed based upon most conserved regions of HCV strains. The probe
can also be constructed based upon the following additional criteria: a) the melting

20 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 probe does

not form internal structures with high melting temperatures or form a duplex with itself
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a .conmpound can inhibit any stage of the life cycle of the HCV to achi eve
its effect. Exanples of such conmpounds include, but arg ggclﬂ!ﬁited to,

synt h rified chem cal compounds, proteins an 8G.saci d
nol ecﬁ\agq' %%'kzgysarrpl es to which the conpounds were ad ecgygg'n" (es conpar ed

to other sanples treated under the sanme 10 conditions but have not been
exposed top witheanyaofitbeipamers. avee debsdimepothedtntice BGRré@on waoapatddot hat i s
known to have little or no effect on HCV production. According to one
enbodi meRfyse A& i@ROYAL Mt hod is used to sinultaneously screen the affect
of a plurality of conpounds on HCV production. For exarrple each wel | of a

96-wel | plate coul tain [ C 5
according to the dp%%ﬁgnnFa ﬁ p¥§V§%ﬁP%ﬂqRﬂ§%gEéﬁ? ﬁ%? %ﬁ ﬁgﬁ t he
met hods of this invention are ysed to identif~r conpounds that inhibit the
product | OF tBF s3ues/Setoh CHfE2e MbaliitiRih fare (a8 talren A FasUEs Rab IS BEMEEERF i n t he

nmet hods of this invention are designed based upon nbst conserved regi ons

of HCV Stprebensf HTWehastiobleast @anount] cfdhobw]agyris tlrase o 8 Vi e Brimponandhpeotesl | owi ng
additional criteria: a) the nelting 20 tenperature of the probe is 8 Cto

10" C hi ghen bt BBRiddak o cofirdiliseRices th@t)syﬂﬂxeﬁz@aﬁdﬁrep%e‘?ﬁ@d?ﬁe@ﬁué]él@ 5' end;
c) there is not a stretch of nore than 4°G s; and/or d) the probe does not

winitser @qﬁ%l%é%g %e”ée‘%%?@ S ST TSR PP,

the primer fom iment, the entire PCR region was about 150 base
pairs int nn° €%t i ners and probe for the 5 UTR of BVDV can be

desi gned based on the same set of criteria. In addition, care was taken to
ensure that the prilnong embodiment of the invention, two different dual-labeled

10 fluorogenic probes are used, each specific for one but not the other of the HCV nucleic
acid molecules and the second nucleic acid molecules. In a further embodiment, each
fluorogenic probe typically has a reporter dye at the 5'-end and a quencher dye at the 3'
end. The two different fluorogenic probes are selected such that they give distinct
fluorescence peaks that can be detected without c.ross.-interference between the two

15 peaks. For example, as discussed supra, the 5' end of the first detectable probe can be
labeled with a reporter dye such as 6-carboxy-fluorescein ("6-FAM"), and the 5' end of
the second detectable probe can be labeled with a reporter dye such as VIC. The 3' end
of both detectable probes can be labeled with a quencher dye such as
6-carboxymethyl-rhodamine ("6-TAMRA"). Thus, when bound to the first nucleic acid

20 and the second nucleic acid, the proximity of the reporter dye at the 5' end to the
quencher dye at the 3' end of the probe results in a suppression of the fluorescence.
During amplification, when the Tth polymerase moves along the nucleic acid sequence,

the quencher is removed from the probe by the ac on of the 5'-3' exo, thereby degrading
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5 probe of HCV has the | east anobunt of honology to those of BVDV. Priners
and probes can be obtained fromcomercial sources that f)é% h@ze and
prepare nodified nucleic acid nolecules (e.g, Aigo and pl'1 ed

Bi osyst®¥REY" 7 BYDV can be maintained by infection of NMEK/ERIAYS n one
enbodi nent of the invention, two different dual-labeled 10 fluorogenie

probes ar gnhdHeckog8AE ProbReThisiresultdin HNLorBItendtdmikdi6n, ab1eR isakcdrB&) 4GV nucleic
acid nol ecul es and the second nucleic acid nolecules. In a further

enbodi nent i; r ' | » orter. dye at .the
5 end and aARAGI B AIRM G PP St Gl onhe 2 bk RRRES B P PRl
probes are se|l ected suych that they _give distinct fluorescence peaks that
can be detaRASEJONFEATBURS F52 E’%‘Piaﬁﬁ’éﬁF%’PQH‘é@“S%t ween the two 15 peaks. For

exanpl e, as discussed supra, the 5 end of the first detectable probe can

be labeled with a mepoplesofdydulproterasndprobesfox GV gerergee are( (SEGEM') ,
and the 5 end of the second detectable probe can be |abeled with a

report ers dye:138cOCATGALICALT R CETETGH (fonhdid dehrsy, a0k IDNedes can be

| abel e\c,imwith a quencher dye such as 6-carbox}net hyl-rhodarni ne” ("6- TAI\/RA"?j.
Thus, ' . pe : 0 . %)
T S A
anpl 111 catio Sirea R tRGARGChar e AT CECR hlAe i mimemand
sequence, the quencher is renoved fromthe probe by the ac on of the 5 -3
exo, ther@b«g})ecfegw’é’iwgmmiwtl@fommmmez (SEQHD NOGhH PCT/ US02/ 0968-; the

fluorogenic probe. This results in a fluorescence em ssion, which is
recorded #$CAGGGNAGTUGTCAGTEGITEG!, @it revdtseiminer, (JBQID WOM)t ori ng the

fl uorescence em ssion provides
10 5-GGCCTCTGCAGCACCCTATC-3', and the probe, 5'-VIC (SEQ ID NO: 6)
CCCTCGTCCACGTGGCATCTCGA-TAMRA-3",

The RT and the PCR reactions can be carried in the same wells of a 96
well plate optical tray with caps (PE Applied Biosystems, Foster City, CA). In one
embodiment of this invention, a multiplex RT-PCR reaction is used (i.e., a RT-PCR

15 reaction that amplifies and measures two different RNA species simultaheously, e.g.,
HCV RNA and BVDV RNA, in the same tube). The multiplex reactions has the
advantage of allowing the practitioner to determine if an HCV negative result was due to
the fact that the culture was truly negative or some technical failure in the extraction or
RT-PCR steps. Ten or twenty ul of viral RNA or RNA standard can be amplified in a 50

20 ul RT-PCR reaction with 1XTaqman EZ buffer (PE Applied Biosystems), 3mM
manganese acetate, 300 mM each of dATP, dCTP, dGTP, and dUTP, 5 units Tth

polymerase (Epicentre), 4.0% enhancer (Epicenter), some concentration of probes and

primers. The Tagman RT-PCR assay can be run for 25 min at 60°C (RT), 5 min at 95°C,
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a -basis for neasuring real time anplification kinetics. Exanples of useful
priners and probes for HCV genotype 1 are: (SEQ ID 5 N@3lpeC 2005

S' - CCATGAATCACTCCCCTGTG 3" (forward primer), (SEQ ID ‘A
5' CCG%%@“J BGCAATTC 3! (reverse priner), and the HES)(ZI)/W' "" SEQ I D

NG 5) 5'-6- FAM CCTGGAGGCTGCACGACACTCA- TAMRA-3' . The priners and probe for

BVDV corrpg,{(ﬁﬁqiotvhg bf/QBW@élgs & tvBR%ep I(@EQalc@mﬁ\@m for 1 min and 95°C for 15
5' - CAGGGTAGT , the reverse priner, (SEQ ID NO 4) 10

TS LB 0 Pl o

carried in the sane wells of a 96 well Platg opti cal traé caps (PE
Appl i ed BrOSYREM:Y rad BYD\Cpjperseay be PRIBHED UERBSIN AR furFH éa‘?ch\?entl on,
a multiplex RT-PCR reaction is used (i.e., a RT-PCR 15 reaction that

anpl i fi escardnnaasunfdstt ses aipfifere fheRial spey casligomincluieed0Ehy ofdoth , HCV
RNA and BVDV RNA, in the sane tube). The nmultiplex reactions has the

advant ages gfaNlihedE ChNRobs AR V1A-QREled BV IO REHY, 360 hiM afbddeMegat i ve
result was due to the fact that the culture was truly negative or sone

t echni cal fallure N t . RT-PCR steps. Ten or twenty ul of
viral RNA 61?1‘3%1 ‘%D ?{gpﬁ(?%ﬁ]a% m 1|S’f| ed in a 50 20 ul RT-PCR reaction

wi th 1XTagman EZ buffer (PE Appl i ed Bi osystens), 3nmM _nanganese acetate,
300 mM each of dATPIhepegkout fsmpecifpriionans clamsythe ¥ord KComRISF i ase
(Epicentre), 4.0% enhancer (Epicenter), sone concentration of probes and

primers. iram:atfﬁaqsmh aRTc@Riss'say’ comprising,! will bound&stopd tatmsy @ RT), 5 nmin
at 95C, 19 WD 02/077206 2 3 nt 20 PCT/Li S112/419W
inclusion of a stated integer or group of integers but not the exclusion of any other
10 integer or group of integers.
United States provisional application 60/279,174, filed March 27, 2001,
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
15 which utilize the compositions and methods of this invention. Therefore, it will be

appreciated that the scope of this invention are to be defined by the claims and

specification rather than the specific embodiments which are exemplified here.

EXAMPLE 1
20 Isolating and culturing human fetal liver and hematopoietic cells.
Liver ussue from human fetuses aged 18 to 22 weeks after conception
were stored in RPMI on ice prior to dissection. The tissue was washed with PBS

solution. The tissue was minced by scalpel in 50 mls of dissection buffer [HBSS

20




and foll owed by 45 cycles of two-step PCR reaction (60*C for I mn and 95*C
for 15 sec). For an assay with HCV and anot her nucleic acid (iahe mul Li pl ex
Taqman assay), the anount of HCV and BVDV priners can be opti BEE _ng

a matrix mxture of various concentration of both sets of priners. The

final assay qonlutcard ehasles) BNTMCRFA Ro3MEVRSEAMdANEIESEOpr obe and

VI C- | abel ed probe, 400 I1M of both HEV prit-ners, of both

SO e T RLHSIR Y S FBETA RSB P80t o, W SA0RSS:

inmply the inclusion of a stated integer or group of integers but not the
excl usi on of apdhyuspended ovepthempiaggs tisspe yersupmered. nthegainsed tWhsue avas Mrcabated
provi si onal application 60/279, 174, filed March, 27, 2001, and articles
reci ted her eiimceliagenase solptom{2mig/my cokddgenase ¢BigmACI5¢38) ingohsgenade taifeodi ment s
of this invention have been presented, it is apparent that the basic

construct i on [ARRSbEm® LECEI1 ORMPIEPESE f&tmilﬁfé@%@bﬁﬁgééeéé._ e aftla&%h' I ze
t he conpositions and nethods of this Tnvention. Therefore, It w e

T e ana SoBibPES 3RS b MR Bl d Bt HREE Qo bl

and hemat opoRBIRIEB(Hlgon o5, 703 S LULSPL - BRmifGRb RSP MS U bLHih S o 22
weeks after conception were stored in RPNE on ice prior to dissection. The
ti ssue was wilhedshsoluiioRBEMEM (ighoglucobt éRHi Sl4d4), BAGughinh BEA (Sygrsa ABRAS), i n
50 ms of dissection buffer [BBSS 20 2 3 DEC 20

7.6uEq/L total free fatty acids (FAA), 1x Penn/Strep, 10 ng/ml insulin, Sug/ml

transferrin].

The solutions containing the cells that were passed through the filters

were pooled and spun at 1000 rpm for eight minutes. The supernatant was discarded.

The pellet was resuspended in 50 mls of IM-wash solution and spun at 50xg (450rpm)

for 4 minutes. The supernatant was discarded. The process of resuspending the pellet in

IM-wash solution, spinning the resuspension at 50xg for 4 minutes and discarding the

supernatant was repeated 2-3 times. The pellet was then suspended in 20 mis of

IM-HDM media [DMEM (high glucose JRH-51444), 500ug/ml BSA (Sigma A8806),

7.6uEq/L of free fatty acids (FFAs) [2.36uM palmitic acid(16:0, Sigma, P0500), 0.21uM

palmitoleic acid(cis-16:1 n-7, Sigma, P9417), 0.88uM steric acid(18:0, Sigma, S4751),

1.02uM oleic acid(cis-18:1 n-9, Sigma, 01008), 2.71uM linoleic acid(cis-18:2 n-6,

Sigma, L1376), and 0.43uM linolenic acid(cis 18:3 n-3, Sigma, L2376)], 5ug/ml HDL

(Sigma L.2014), SmM nicotinamide (Sigma N0636), 1x Penn/Strep (Gibco 1x), 1x trace

elements [1x10""M copper (C8027), 5x10"''M zinc (Sigma 4750), 3x10°'°M selenium
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(CGellgro cat no 21-022-cv), 0.5mM EGTA, 0.2nM MySO4, 10mM HEPES]. The

m nced tissue was incubated 10 minutes in a 37 degree C v@agepEchdh. The
celI's dgfgghgst,,and suspended over the minced tissue were remved. The

mi nced ti1ssue was incubated in collagenase sol ution (2nhfMUSEBI8Yyenase
(Sigma C-5138) in collagenase buffer [HBSS, 1nM Cad 2, 10mM HEPES]) for 30

m nutes at (3znmicyioeey, MonFie Hek Eeiperlechcidiol ) sLEpemd atuhk eSientalssoo)nced
ti ssue were collected and passed through a 40 micron nylon filter "(Fal con

nos. 2034, 53354 1Ahs23808i gl 068NCRIM | ' hdyh wash
sol uti on [DIV%%/IQ(lhi gh gf)ogécélse J@gﬁﬁ?ﬁg‘%wg %m%g%qu)@h%“é& 06) ,

7.6uUEq/L t (o AA) , I x. Renn/ Stre ngl i nsulin,
5ug/ mq trgfr@% %Jrr{ﬁ%%????@b?@t%{néﬁv ghot‘@lrf?cﬁﬂ( f?é‘laggﬂ%£7)t ﬂé{p’lmre passed
through the filters were_ pooled and spun at 1000 rpm for eight mnutes.
The super n&H4ReIagERe @i%’&aﬁ&éé)a 107Methyeatiopin rgtegsing fagtydRigmee TH4B)). M s of

| Mwash sol uti on and spun at 50xg (450rpm) for 4 m nutes. The supernatant

was discarded. The pilbepslietaf celle swespplami gV HEDPEMk et at B dehdibhyVF3h 160! ut i on,
spi nning the resuspension at 50xg for 4 mnutes and discarding the

super nat antelwasn’ epRPeReLcdlstdrd® s - en ;0. 20 ms
of I MHDM nedia | M (ﬁi ?gh Sg%rucoseg-g\%&ele—l-Fé?llg4 Bu}’%'ﬁ‘?ba ug/ Eﬁyé‘g%@%@?%lﬁacm

AB806), 7.8 ' f i ds. (FFAs . 36UM p itic acjd(16:0,
Si gma, P0580) 6"61.’15% ﬁ}lt;art giﬁen‘%ae%%?‘%%q‘%d it tf‘éif’@?%%‘ié%in}?ﬂ‘f{d %{%;Prm 170 0. 88uM
steric aci Jr : O\} Si %rr?ﬂ $4751), 1.02uMooleic acid(cis-18:1 n-9, Signg,
01008), 2. gé%«%@%—%?— 1462391 YEobas usgd o ¢pagthe piitepreGeneralipey platawag. 43uM
linolenic acid(cis 18:3 n-3, Sigma, L2376)], 5ug/m HDL (Sigma L2014), 5nM
ni cot i nam @euatpdywith RoeRABEn typed sRekbBtior B Au@ihicde IMEM a37C fsrave el enent s
X copper , 5x10- zi nc i gna , 3x10- sel eni um
1x10' 7M copp C8027 5x10-11M zi Si 4750 3x10- 10M sel eni 21 2
3 DEC 2008minutes - 1hour, rinsed twice with PBS, covered with PBS, and stored under PBS until
needed.
Altemnatively, the plates can be coated with feeder cells prior to adding the
pelleted cells. For example, STO(Reid-99) cells that were Mitomycin C treated were
used as feeder cells. The Mitomycin C growth arrests the STO cells yet the cells remain
15 alive and provide a surface for the liver celis to attach.
If used, STO cells were plated in 1.9cm?® wells (1.2x10%well for 24-well
plates, 2.2x10%well for 96-well plates) in normal STO medium (RPMI-1640, 10%FCS)
and allowed to adhere for 2-48 hours. The media was removed and replaced with media
containing 2ug/ml Mitomycin C and then incubated at 37 degrees C for 2 hours. The

20 media was removed, the STO cells were washed twice with normal STO medium, and

the cultures are maintained from 0-48 hours before addition of fetal cells.
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W.O 02/ 07720( PCT/ US02/ 09685 (Sigma S6663)], 100ng/inl EG- (Peprotech
100-15), 10 ng/m insulin (Sigm I5500), 5ug/m transf i % (e TO665),
10-' M hydrocortisone (Sigma 15500), Zug/m glucagon (Si ﬁ{%ﬁg 20ug/ m
i ver gwewi2h7faotor (Signa GL887), 10-6M et hanol am ne % i 3 35), 10-"M
thyrotropin releasing factor (Sigma T9146)]. 5 The pelleted cells were

plated in | M HDM mo‘dkﬁeﬁtl-??% ASRS hbY-atthenu k0] cetighlesd efoved inpgditet ed cel | s
grew well on an extracélTular natrix. The pelleted cells can grow on

pl ates that have been coated with col|aqgen, ;The s- Prat o,
Invitro Qepettinpelhe pedp lsﬂ!’?\é\f@f a’f‘@%& 90%9’ aé7ecgayf'g? 15:%%? S ? %%eﬁg%egt es.

Ceneral ly, a plate was incubated with a coll atgen tyge L stock sol ution
(30ug/ M~ i maihENedat 1GEC2T days 90th B0lidiceiliatsashment 3ng §o0d cel BRPHOIRRe wi th PBS,
covered with PBS, and stored under PBS until needed. Alternatively, the

pl ates can be coat edppihfostagaess telcks npxiuoe weopafhdnedin Wells gfeeled cel | s.
For exanple, STO(Reid-99) cells that were Mtonycin C treated were used as

feeder cel | i THOCM QML £t dby 91 QiibinREli6s bawEy SKRac] Faopeteidhe cel |s
b

remain 15 B r‘ovide a surface for the liver cells to attach. If
used, STO cells were plated in 1.9qn2 wells. brobPhiog4- wel |
plates, 2.axiedysed pegagie é%l‘iﬁg?l}‘lbﬁﬁétweeé‘j °ti"§m%%rﬁ%rr§1]ﬁ§%?¢reﬁi um ( RPM - 1640,
1 0%-CS) and allowed to adhere for 2-48 hours, Thedmediél was regg,&cgﬁ ?nd
repl aced WIDAK@Carpinterie, &idni Angi-mugamCDRM 617 &1 BdaH-9 YRR ARFa0 &0 at 37
degrees C for 2 hours. The 20 nedia was renoved, the STO cells were washed
tw ce W t hpREdBlonST6hdrastitedies aree otithined flomPlesMangsnnSanPigse & andowsed- 48
hours before addition of fetal cells. 22 WD 02/0772116

with mouse negative control (N1537) antibody from DAKO. Staining was performed

10 using the LSAB2 or K0676 (alkaline phosphatase) kit of DAKO according to the
manufacturer’s instructions. The immunostaining indicated that the cell mixture has

cells that express alpha fetoprotein, cells that express glycophorin, cells that express

albumin, but does not have cells that express CD34.

15 EXAMPLE 2
HCYV infection.

Ninety-six or 24-well plates were coated with the STO(Reid-99) feeder
cells of Example 1. The cells prepared as described in Example 1 were plated over the
STO(Reid-99) cells in the 24-well plate. The cells were infected with 9.3x10° Chiron

20 bDNA Eg/ml titer of hepatitis C virus, RNA89S, per well purchased from ProMed Dx.
The inocula were selected so as to make the final concentration in the well 20%-30% of
added serum, or 1.2 x 10° to 2.8 x 10° Chiron bDNA Eq/ml. HCV infection and

replication was generally observed over a period of 20 days. During the incubation



2 .3 DEC 2005 PCT/USU2/ 119685 After 24-48 hours, non-attached fetal cells
were renoved using gentle pipetting. The nedia is generZd IDjiCCMQed every
2-7 dawsooibeneel | s have been nmintained at |east 28 d%;/l.\gj,;ﬂpﬂgpl idcell
attachnment and good cel |l norphol ogy. | nmmunostaining of e Cell'mxture was
perforrredbiﬁf wells of 24-well 5 plates or 96-well plates at day 11 after

i nf ect i on “YHSSENE WeHaY produstien s rapdia was remlensyd exey hadays Vikecont r ol

anti body were obtai ned from DAKO Corporation (DAKO), Carpinteria, CA

Anti - hu mar&n@BBMOf(@@‘gmfe\ytiMda'nplicagbrywapmmimtécﬁﬂﬁﬁie&éurmguﬁénmg}q,lfo nal

anti bodi es were obtai ned from PharM ngen, San Diego CA and used w th nouse
negative copied of the NISBRN/ARMhbod) i DR HEg NI ng vas performed 10
using the LSAB2 or KO0676 (al kaline phosphdatase) kit of DAKO according to
the manufacturer's instructions. The inmmunostaining indicated that the cell
m xture has cells that express al pha fetoprotein, cells that express

gl ycophar| |l s that express albumn, but does not have cells that
expressgCB%A?(SgBASE%ANPLE 2 HCV infection. Ninety-six or 24-well plates
were coated with the STQ(Rei d-99) feeder cells of Exanple 1. The cells
prepared as descri bHEV RNBxaapteratteddion leatRebpusng tHeRneaF b ERleficA9) cell's
in the 24-well plate. The cells were infected with 9.3x106 'Chiron 20 bDNA

Eq/m titerfrah chRpaltirt isspenatidtd Ssind D8I , rom ProMed

Dx. The inocul a werer sgpl ected s%nas to Wgﬁgﬁ%r‘ﬁgkdfﬁrﬁg{hﬁgﬁ%ﬁisr tfon in the

wel | 20% 30%ef 2.X 106 to 2.8 x 106 Chiron bDNA Eq/m .
SOy IR B Ll kol Bl a0 evpeban s D0

HCV infection and rep n was

days. Durj j ncubatjon 23
y ('Jﬂgratl R&A using a cflaotroplc agent together with silica glass, which is capable of

: 10 binding nucleic acids in presence of chaotropic salt. Bovine Viral Diarrhea Virus
(BVDV) is added as to the cell lysates (approximately 10 BVDV copies/sample) before
the chaotropic solution is added. Glass fiber columns are arranged in a 96-well format.
The nucleic acid molecules are eluted with RNase-free water into the wells
(approximately 70-100uls). BVDV was ori ginally obtained from the ATCC (ATCC

15 Deposit No: VR-534). The BVDV control was constant from assay to assay using these
protocols.

Multiplex RT-PCR reactions, i.e., those RT-PCR reactions that amplify
and measure two or more different RNA species simultaneously, in the same tube, were
used for these experiments. The HCV RT-PCR assay used herein was sensitive to less

20 than 10 copies per reaction and linear over a range from 100 to 107 copies. Ten to
twenty ul of extracted HCV RNA sample was tested in each RT-PCR assay.

RT-PCR was performed using the following reagents, EZ RT-PCR core

reagent kit (Applied Biosystems); 3mM manganes: acetate; 300 uM each of dJATP,




2.3 DEC 2005 WD 02/ 077206 PCT/ US02/ 09685 before assaying the HCV
production, the nedia was replaced every 2-3 days. The t HCV

i nfecti seplication was quantitated by measuring t %&Eﬁ?ﬁof

copi es g@?ﬂg’ﬁ@v RNA in the cells and media by RT-PCR N B Assay HoV
RNA was extracted fromthe cells by using the Rneasy-96 nethod or from
cel | cul t ur eCTBpaGTRANPS 406N H QY Aarvpr®brifeet (SEOQIPNOEYRed (reagents from
Q agen. Valencia CA). Both procedures enploy small-scal e isolation and

concentrati %_tgag{ca&wc?ggt@@Qldé)@mgé\g@%}g @?1%9% @%ggh? %Q%?'LQH with silica

gl ass, which is capabl € “of I'ng nuc ence of
chaotropic salt.. Bovine Viral D Virus, (B ;5) is added as to the
cell |ysat e%ngg"}gbcﬁ%%fq‘?ﬁf'é%y%fBﬂ %&/W&%’F@Wﬁgg IDHNGFB Ot he chaot ropi ¢
solution is added. d ass fiber colums are arranged in a 96-well format.

The nucl ei ccag8R@sBraaigaties —af icand| AgudtBWDMVhreRbias prifnce SERQTR NGO A} & t he wel | s
(approxi mately 70-100ul s). BVDV was originally obtained fromthe ATCC (ATCC

15 Deposi$ ddoctcidagddietatclhe’, BYDY. 1CRIltIf Thh YEFmERBS [k nbﬁ%say%g%o assay
t hose

using these protocols. Miltiplex RT-PCR reactions, i.e., - PCR
reactions tiasedamil 4 §Ye an@RenARASH LG 14NACA" L1 f.8ent eci £s
si mul taneously, in th% snamentube‘,’ vverlé\gmgg?a P‘ger&j%l Jé’gefmé&ﬁ r @d The Hov

RT- PCR ass grein was sensitiye tq less 20 than 10 copies per
reaction aﬁ%‘fﬁf‘ﬁ‘gﬁg‘#&%?se 3 RS Hor Y}‘FE eif gorlprodusty gmeratediflqy the went y ul
of extracted H &NA sanple was tested in each RT-PCR assay. RT-PCR was
per f or ned L&Tﬁgﬁt & £OPUM FiANg HEY geated SEQADRYOROR! e 6itdM r eagent ki t
(Applied Biosystens); 3rnM nanganes acetate; 300 ul\4 each of dATP, 24

cctggaggetgeacgacactca ~ TAMRA - 3'and 200uM VIC BVDV probe (SEQ ID NO: 6)

10 5'— VIC - ccctegtecacgtggeatctcga ~ TAMRA — 3"). The reverse transcriptase and
polymerase chain reactions were carried out in the same well in a ABI 7700 thermal
cycler (Applied Biosystems). An RT-PCR assay was performed on a set of known
amounts of HCV RNA simultaneously with the samples were being assayed by RT-PCR
and a standard curve was generated from those results.

15 For each experiment, the limit of quantitation was determined. The limit
of quantitation is determined by measuring the lowest concentration of RNA that, after
extraction and analysis in the RT-PCR procedure, produces an output value that is within
the linear portion of the standard curve. Generally, all the negative controls (i.e.,
demonstrating little or no HCV production) should be below the LOQ.

20 Fluorescence was measured with an ABI 7700 Sequence Detector
(Applied Biosystems). The presence of the control RNA, BVDV, in all samples

confirms that the RNA extraction and RT-PCR steps of the assay were successful. The

25



23 DEC 2 0 NVO 112/11772116 PCT/ US02/ 119685 dCTP, dGIP, dUTP; 400n1v| HCV
forward primer (SEQ ID NO 1) 5'- ccatgaatcactcccctgtg 3'23 ﬁgg
reverse prinmer (SEQID NO 2) 5 - ccggtcgtcctggcaatte - VDV

forward '?ﬁe-fn'é('SEQ ID NO 3) 5'- cagggtagt cgt cagt ggttcg PCW‘ SRAYHFSUM BVDV
reverse primer (SEQ ID NO4) 5' 5 ggcctctgcagcaccctate - 3', and 0.1U ul of

Tth pol yne , 0 . ai.nAi ng
nucl ei c acllgg egﬁglrg?ga@ érglltleed ro;rtnl“%gi}oﬁmg %&/ﬁﬁﬁgmre lrjege]é W @]
probes for @ nucl eic acid products generated fromthe RT-PCR (i.e.,
200uM FAM dﬁ e (SEQ ID NO5) 5 - FAM cctggaggctgcacgacactca - TAMRA
- 3" and 200uM VI C BVDV probe (SEQID NO 6) 10 5° - VIC -
ccctcgtccacgtggcatctcga - TAMRA - 3'). The reverse transcriptase and

pol ymerase chain reactions were carried out in the sane well in a ABl 7700

thermal cycler (Applied BiosystenmsEXANPEE3PCR assay was perforned on a
set of known anounts of HCV RNA sinultaneously with the sanples were being

assayed bYTRIe BRI, SeS) UIACS 6 NS IR BNFIALATTom  Ndse Tesults, 15

For each experinment, the [imt of quantitation was Stermned. The limt

of quantitation is d n syring the | ncentration of RNA
that, after ext I’aCtIEB MMFEC##‘ Eﬂ%pf???llggﬁs EFS(SFE‘ dieExaminefuces an
out put val ue that is W|th| n the linear portion of the standard curve.

Gener al | v, 208 Rlated averegisedey ayvenek Mtogyein @ reated SFOMRB eide?9) nglld. i Thel rndserno  HCV

production) should be below the LOQ 20 Fluorescence was nmeasured with an
ABl 7700 Sgmpebnpletedevare2ol0’/ WAlbpEeéradroti @hmmﬁmem fected wapprey of the

control RNA, BVDV, in all sanples confirns that the RNA extraction and
RT- PCR st qRNA£98) his paFchYsedaidon BHAEESDE UlAs 2 3GtréPno serum as added to another
10 sample of cells to be tested. A 300 uls aliquot of HCV patient sera was added to a
separate 0.7 ml of culture medium. The cultures were incttbated with the virus for 24
hours at 37 degrees C. The innoculum was removed, the cultures were washed with 1ml
of medium, and then cultured in fresh medium. Culture supernatants were sampled
before each medium change (every 2-3 days) and HCV RNA measured using a
15 quantitative multiplex HCV specific RT-PCR assay as described in Exatrlple 2. The
limit of quantitation (----LOQ) of the RT-PCR assay for supematant samples was 600
HCYV RNA copies/sample.
FIG 1 depicts the results of the RT-PCR assay of the cell culture

supematant. FIG 1 shows that RNA898 showed evidence of high infection. The

20 negative control serum yielded no HCV RNA production. All negative controls were

below the LOQ.

EXAMPLE 4
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NVO 02/077206 2 3 DEC M PCT/ US02/ 09685, BVDV result was positive. Thus, it
was possible to interpret a negative HCV result with confidence, EXAMPLE 3
5 Time course analysis of the HCV in culture nedia after23rﬂE§cZ%n Cul tures
of humaM G &'H"2el s were prepared as described in ExaniP€arUSp2/ouad pl at ed

over a feeder |ayer of Mytonmycin C treated STQ(Reid-99.) cells. The nunber

of cells pl 1. . Sera froma human .patient infected with
HCV (RNA89F§§1%%/§)§§%3&P %ﬁgggth\éﬁodrx Hr%%ﬁ W@aﬂgeﬁlgze(gﬂg? ol, no serum as added
to anot her 10 sanple gf cells to he tested. A 300 uls al_dﬁguot of HCV

pati ent sera was adde UIE‘HesaOﬁ’é‘@ﬁ% gdeleels werg prgparedpg daseribpsdn Exampheel
cultures were incubated with the virus for 24 hours at 37 degrees C. The

i nnocul um \ead plaiadveer,a fedder bytriof Mégomgeir CuasdielS WO{Reid-9D) cells. Madinumbeand
then cultured in fresh medium Culture supernatants were sanpled before

each medi ursfeEROFRIIGVEE ¥x A ByélR)Sera 8BS HEYN RN RBAS LR \MEJ fe\2 15
quantitative multiplex HCV specific RT-PCR assay as described in Exanple 2.

carmpl es. s ROUE e BRSS! i Y Moo Bt e B BrOTRE Y eV Bo e
hoved cvi GERED: oF 200 BHATaRP (G pasRb S0 VB gidsALe acePrrieR i afeyiiat ded no
HCV RNA production. Al negative controls were below the LOQ EXAN2LE4 26
medium. This represents approximately 1.9 x 10° Chiron bDNA Eq/well. The cell
culture was incubated with the virus for 24 hours at 37 degrees C. The inoculum was
removed, the cultures were washed with 1m] of medium, and then cultured in fresh
10 medium. Culture supernatants were sampled before each medium change (every 2-3
days) and HCV RNA measured using a quantitative multiplex HCV specific RT-PCR
assay as described in Example 2. The limit of quantitation (----LOQ) of the RT-PCR
assay for supematant samples was 600 HCV RNA copies/saniple.
FIG 2 and FIG 3 depict the results of the RT-PCR assays of the cell
15 culture supernatants. RNA898 showed evidence of high infection. Thé negative control

culture showed no HCV RNA production. Figures 2 and 3 are examples of the high

level of reproducibility of this HCV assay, not obtainable using similar HCV assays.

EXAMPLE 5
20 Time course analysis of cell associated HCV RNA after HCV infection
Cultwes of human fetal cells were prepared as described in Example 1
and plated over a feeder layer of mytomycin C treated STO(Reid-99) cells. The number

of cells plated were 4x10%/ well. This represents approximately 1.9 x 10 Chiron bDNA
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Ws 02/07721)6 23 DEC 20 PCT/ US02/ 09685 Ti nme course analysis of the HCV in
culture nedia after infection Cultures of human fetal cglg ?m prepared

as des§\rdéT%( b, Exanple 1 and pl ated over a feeder Iaypr soMe@ycin C
treate Rei d-99) cells. The nunber of cells plated were 4x105/ well.

Sera froma human patient infected wwth HCV 5 (RNA898) and not infected

wi th HCV welll 2s@d afigesnoPse@MadR DK 8@y e eaontrobderurs,arat showi 40 ul
al i quot of HCV patient sera was added to a separate 0.8 ml of culture

medi um  Thi &5 ¢Ph %Slﬁf"éiscu‘?tg%r 19&1115@ %X ctlnfe XvakQhcubhich PO Fg kpelsl . The

cell culture was incubate virus for 24 hours at 37 degrees C

The i nocul.um was, he cu re. washed vm m. o and
then cul t hUES P ¥ {:ersﬁﬁ"eiﬁé (i re&ﬂvtea’rtgegﬂlﬁ%lreﬁgteﬁ \ng‘%wg r‘}%jlnfaé]glwo
each nedi um change (every 2- 3 days) and HCV RNA rreasured usi n%

quant i t at i IM-wash mqshia enihendhreaiityes were pgrr fad with feesh MSHPM Edivm Bk anpl e
2. The limt of quantitation (----LOQ of the RT-PCR assay for supernatant

sanpl es Svelsaro€ifedHEVAIRNAL 610 piith Sy sisetiitee. ChltGie’ vwaenelsifdilarly vehshed; thenifed oesul t s
of the RT- PCR assays of the cell 15 culture supernatants. RNA898 showed

evi dence o rbés%a amgﬂéaldgys IBe, &@9@4:3/9&&%&&% ﬁs%wlmm%@qutéacv RNA

productlon gures 3 are exanp es of the high |evel

BXAALE 5 307 '” ﬁ%&@gﬂi‘%&"s’%gﬁﬁ%ﬁ%@? s tﬁﬁ"ﬁﬁvﬁbﬁ&hsﬁm S

i nfection Cul tures of human fetal cells were prepared as described in
Exanpl e 1 Wamhaepiusadoesing euantifaize suliplee HCOf sphgt ?STPrCR:a%Sﬂéan@dmt of
STQ( Rei d-99) cells. The nunber of cells plated were 4x 1 OS/ well. This
r epr esent squapfitatioh ifat-£I00Q)nf the®R T-PERCHEsay for lsENlAssociated RNA samples was 100
10 HCV RNA copies/sample. All negative control cultures showed no HCV RNA (data not
shown).
FIG 4 depicts the results of the RT-PCR assay of the cell-associated RNA.
The highest levels of cell-associated HCV RNA were observed on days 2 and 3 after
infection and significant HCV RNA was still present day 6 after infection. The increase

15 in HCV RNA from day 1 to day 3 occurred after removal of the external inoculum, thus

indicating the HCV is replicating within the cells.

EXAMPLE 6
Inhibition of HCV infection of human fetal liver cells by the antiviral agent VRT-106866
20 Cultures of human fetal cells were prepared as described in Example 1
and plated over a feeder layer of mytomycin C treated STO(Reid-99) cells. The number
of cells plated were 4x10°/ well. A 200ul aliquot of serum RNAS98 (or negative control

serum, not shown) were added to 0.8 ml of culture medium and incubation performed for
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27 NV O 112/11772116 23 DEC 2X PCT/US02/1 9(85 Eq/well. A 200ul aliquot of
serum RNA898 (or negative control serum not shown) was gdﬁlﬁe Z&B 0.8 m of
culture nedium The culture was incubated with the vi rus2 to 24 hours at
37C. ThRO 'R m was rermoved, the cultures were washed EMSCEW%Hh 1 m of

| Mwash nedia, and then the cultures were either fed with fresh | M HDM

medi tun or 5 haryasied. %&h&%&fsltﬁam\emahvésx&havéwhieecrmm@sméﬂé R €
simlarly washed, then fed or harvested on 2 day 6, and day 8

he: Rneasy SHCRGG(er gan " Bes R @ﬁfg&%wgcﬁfﬁ@ ra%%ws 3%2"1?19“2 "

quantitative multiplex HCV s eC|f|c RT- PCR assay.._ The |imt
quant i t at i dhe pompoyndcy Rgr106/86 franpere HEdMy Fash 1%1@blt°ra%®6@lﬂéilé’éi“ws§énpl es

was 100 10 HCV RNA copi es/sanple. Al negative control cultures showed no
HCV RNA ( dah ariplidate addoiva posifivdzohtrd(po @ilsbitdrewaepetférsedfiin sbeupitateCR fassay of
the cell-associated RNA. The highest |evels of cell-associated HCV RNA

wer e obsey Wﬁ&lb@ﬂoﬁ?&%%oﬁ@nﬁh@{n@f‘eﬁce e)mﬁ%itbxom@ﬁﬁ&eﬁia%tsfw&é%ﬁw aRNA was
still present day 6 after inf ion. The increase 15 in HCV RNA fromday 1

to day 3 ocgyrre I v f he external |nocul t hus, . i ndi cating
the pov i o raar b BB BN Sopfimte e SRR ben R hpleSh s
i nfection of human_ fetal |iver cells by the antiviral agent VRT-106866 20
cul tures ofedfikieaal 3 days) theémt%remﬁdémb%wnweﬁsthaégk&wwarq waskshgpd de1  and
pl ated over a feeder |layer of nytonycin Ctreated STQ(Reid-99) cells. The
nunber of ceBinhanofdyst wds disruptethotidblysinbiffer std 20@URNaA exjrestedofing éheRnEASH98
(or negative control

method (Qiagen) as described in Example 2. HCV RNA in the samples was measured

10 using a quantitative multiplex HCV specific RT-PCR assay. The limit of quantitation of
the RT-PCR assay for cell associated RNA samples was 100 HCV RNA copies/sample.
FIG.5 graphically depicts the results which are presented as mean and
standard deviation of "% of control HCV RNA" (sample value/mean of positive control

values) from the triplicate cultures. FIG.5 shows that VRT-106866 is an effective

15 inhibitor of HCV infection.
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senim not shown) were added to 0.8 ml of culture nedium and incubation
performed for 28 NV O 112/077206 2 3 DEC 2006 PCT/US02' 11968j; 24 hours at
37C. After 24 hours, the nedia was renoved, the cultures V\Brf v&sch% and
the culture nmediumreplaced with E 4-HDM cont ai ning differen 8
concentrations of the conpound VRT-106866 (fromO to | OuM. Each inhibitor
concentration was tested in triplicate and the positive control (no
inhibitor) was performed in sextuplicate. After 5 incubation for 48 hours
in the presence of inhibitor, the supernatants were renoved and replaced
with fresh nmedi um containing the sane concentration of inhibitor. After an
addi tional 3 days, the cul ture nedi um wekAlMSoved, the cul tures were
washed, and the cell nonol ayer was disrupted with lysis buffer and total
RNA extracted using the Rneasy nethod (Q agen) as described in Exanple 2.
HCV RNA in the sanples was neasured 10 using a quantitative multiplex HCV

speci fic KT-PCR assay. ITU?cddlﬁGshldi‘lfcoﬂgﬁH aaéell%‘lxﬁfre c&tﬂﬁrlﬁﬂ_g Ro& @asay for

cell associ ated RNA sanples was 100 copi es/ sanpl e
graphically hetpatopeletlheellsersl@bsesl fidm tie liveeofa bgeat @bdahremmmtlwrm obdeanfiar d

d t f "% of. | ue/ f t |
Val ues) °Tr onFeTREPEeT AN B s tsein 1] Rastgifind SR aroyee mEanen abast 300 °
effective 15:50B] b Hephtiy CWS i ¥he FlddRHER) @A%%&yt%ﬁb{}{@ aper: A
conposition conprising a cell mxture conprising |iver cel

hemat opoi et i edwalisteringthe &4\ Vfrnsg RN A8 d"RNA&% "adebusmd oagéakch R7 e200ipmiths or

ol der af 58 ' American Type Culture Collection, 10801 University Boulevard, Manassas, VA 20110-

2209; ATCC Deposit No: PTA-3237) for the cell mixture that consists of 4 x 105 cells.

2. The composition according to claim 1, wherein the composition is

capable of producing more than about 10,000 copies of HCV RNA seventy-two hours

15  after administering RNA898 for the cell mixture that consists of 4 x 105 cells.

3. The composition according to claim 1 or claim 2, wherein the
composition is capable of producing more than about 50,000 copies of HCV RNA

seventy-two hours after administering RNA898 for the cell mixture that consists of 4 x

20 10° cells.

4. A composition comprising a cell mixture prepared by the following

steps:
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conception, and feeder cells, wherein the conposition can produce nore than

about 5000 copies of hepatitis Cvirus in the nedia (HCV) % v%y-two
hours after adm nistering the HCV virus, RNA898 ("RNA898," p@ on

March 27, 2001, in the 10 Amsri can Type Culture Collection, 10801

Uni versity Boul evard, Manas \{ésg@ﬂ%g-m%gp ﬁ%&#_ﬂgﬁﬁﬁ%’mS FHes237)

for the cell m xture that c SIStS 0 e conposition

accordi ng t oafitradontdptiontie e duffei dvenprizimeoBGTAON i s  capabl e of producing nore
t han about 10, 000 copies of HCV RNA seventy-two hours 15 after

adm ni stering RNA898 for the cell mxture that consists g 4 x 105 cells.
3. The conposition accor di ndbk o dncyipRting e dispegisd laver jina buifer qomprising

conmposi tion g, ngltgseg; & 04 %d}gtﬂgq[\grthan about 50, 000 copies of HCV

RNA seventy- t ours ter a mni stering RNA898 for the cell mixture that
consists of 4 x 20 105 cells. 4. A conposition conprising a cell mxture
prepared by the foll owi ng st&ps: r@bor GjRECROGL a) grtass Fomi the sepatdteder of
a human aged tlgsgee nonths or older after conception in a buffer conprising
EGTA; (b) i n&e ting the dissected liver in a buffer conprising

col | agenase to separate cells fromthe liver; 5 (c) renove objects 40

mcron or greater fromthe ggpar @&rﬁ@vm%?éd'ﬁooc(é@llsrfﬁiﬁ?ﬁie% e{r%d%lﬂ%@d cells
fromthe separated cells; (€) resuspending the cells of s{) in a

serumfree nedia, conprising calcium free fatty acids (FFAs) h| gh
density |ipoprotein (HDL), (e)  resuspending the cells of step (d) in a serum- -free media,

comprising calcium, free fatty acids (FFAs), high density lipoprotein (HDL),

10  nicotinamide, trace elements, 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);

15 wherein the composition further comprises feeder cells.

5. The composition according to claim 1, wherein the feeder cell is the
STO(Reid-99) cell ("STO(Reid-99"), deposited March 27, 2001, in the American Type
Culture Collection, 10801 University Boulevard, Manassas, VA 20110-2209; ATCC
20  Deposit No: PTA-3236).

6. The composition according to claim 4, wherein the feeder cells

comprise STO(Reid-99) cells.
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10 nicotinam de, trace elenents, epidermal growh factor (EGF), insulin,
transferrin and hydrocortisone and optionally, any one of the ingredients
sel ected fromthe group consisting of glucagon, |iver grow h28:&0®2

et hanol am ne and thyrotropin releasing factor; and (f) culturing the cells

in the serumfree medig g*h %ﬁBo&ﬁén aél:?irdi‘(*rl}f{oedleﬂn% Dér a%p@swﬁérag tlﬁ%&ll@%

conpri ses feeder cells. e conpositi according to cl

t he feeder celelcellsniktuee cﬁTﬁstlrdu@@%:mhdrm(ﬁBaiO( Rei d 99"), deposited March
27, 2001, in the Anerican Type Culture Collection, 10801 University

Boul evard, Manassas, VA 20110-2209; ATCC 20 Deposit No: PTA-3236). 6. The
conposition according to claim4, wherein the feeder cells conprise

ST Rei d-99) cells. 31 2 3 DEC 2005 7. The conposition according to claim1

or claim4, wherein thg %’elcﬁmbﬂsnl&hﬁ'cc%ﬂullgf@éﬁlH{ ﬁoﬁﬁ&npasﬁhérgih%@&lla 40
mcron filter. 8. The conposition according to claiml or claim4, wherein

the cell % ninisturecanamises sals tba;|ekpre'smlphaafcp:pe@tslnacqihahat@tcpmmlbumm eed | s

t hat express bumin, and cells at _expre lyc, o, but

subst ant i al | yalsrtﬁg prnebeSiion. b oBBRERH Pl SRR Hbeats S i on
conprising a m xture conprising liver cells, 10 hematopoietic cells
rel eased froﬁlthe liver of a human aged three nDnths or ol der after
conception, and feeder cells, wherein the conposition conprises cells that
express al pha fetoprotein, ceIIs that express al bumin, and cells that
express glycophorin, but is substantially free of cells that express CD34

protein. 9. A composition comprising a cell mixture comprising liver cells,

10  hematopoietic cells released from the liver of a human aged three months or older after
conception, and feeder cells, wherein the composition comprises cells that express alpha
fetoprotein, cells that express albumin, and cells that express glycophorin, but is

substantially free of cells that express CD34 protein.

15 10. The composition according to any one of claims 1, 4 and 9, further
comprising a culture medium comprising the following ingredients: serum-free media,
calcium, FFAs, HDL, nicotinamide, trace elements, 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

20  factor.

11. The composition according to claim 10, wherein the culture medium

does not comprises Low Density Lipoprotein (LDL).
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15 10. The conposition according to any one of clains 1, 4 and 9, further
conprising a culture nmedium conprising the follow ng ingredients:
serumfree media, calcium FFAs, HDL, nicotinanmde, trace el pet JMEG,
insulin, transferrin and hydrocorti sone and, optionally, any one of the
ingredients selected f SR, b-Siti 200N I wt h
factor, ethanol am ne ag%n?trhgrg%rg{)opl r?ér‘cgglgggdﬁgﬂy%e ?g%lglgr&?l,fﬁntl%gur&'ép
conposi ti on acaprisihggn éxtrackhulas hetrixwher ei n the cul ture medi um does not
conprises Low Density Lipoprotein (LDL). 32 2 3 DEC 2006 12. The
conposition according to any one of clainms 1, 4 and 9, further conprising
an extracellular matrix. 13. The conposition according to claim9, wherein
the presence of the 5 CD34 protein is detected by a procedure sel ected
fromthe group consistijRgTgaé cbrﬂ'ﬁ&‘i‘l@éd ARHRAINEED CRiAY WHIFRH ARG heAS R he
staining. 14. The conposition according to any one of clains 1, 4 and 9,
further f£onpD34ipmgtetnis dvcted Oy 3ProcElerecselepied fitoimothe graupr apinpigtingofc| ai m 14,
wherein the HCV i s, RNA898. 1%.. A net hod.dfor i.solating and cultivating a
cel | m xt ur e "EBRBIrERyeRGeAnd dmmugnergxidase stylifge ¢ i ng a |iver of a human
aged three nonths or older after conception in a buffer conprising EGTA
b. incubating the dissected liver in a buffer conprising

14. The composition according to any one of claims 1, 4 and 9, further

comprising an HCV,

10
15. The composition according to claim 14, wherein the HCV is
RNAS898.
16. A method for isolating and cultivating a cell mixture comprising the
15  steps of:
a. dissecting a liver of a human aged three months or older
after conception in a buffer comprising EGTA;
b. incubating the dissected liver in a buffer comprising
collagenase to separate cells from the liver;
20 c. remove objects 40 micron or greater from the separated

cells;

d. removing red blood cells from the separated cells;
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col | agenase to separate cells fromthe liver; 20 c. renove objects 40
mcron or greater fromthe separated cells; d. renoving redzci‘ gﬁ
fromthe separated cells; 33 23 DEC 2005 e. resuspending the Bg step
(d) in ? serumfree nmedia, conprising calcium FFAs, HDL, nicotinanm de,
trace elenents, EG-, insuli r i nal |y,
further conprising any one (Q)T thg&ﬁ%@g@g%%ﬁgggﬁgcgﬁﬁf'aggrﬁqﬁglﬁg@gireggp Y
consi sting otemptisit@esicinm, F¥as, IgDD.y\mhotlimtlde,,traee blemeh@nEGE, msalith transferrin,
thyrotropin rel easing factor; and f. cul turiing the ce he serumfree
S ingfdh

ngl g of I ist e pydregortisone, andsontonakyy ‘é‘é}éeélcﬂ’inﬁﬂ“f‘%aﬁy B eNthselerted: eg
ood ce
S ﬁ{oﬁ} th%. %F%Y)}%S%%tlrgé& éfu%@)'fnngvér o@ﬂﬁ%ﬂ&ﬂp%ﬂmaﬁﬁlahﬁn@&ndl ow speed

(50xg) to pe proxi mat él -4 m nutes, washing
the cell sst hgtyrgredpietel@thgrfagentndg the centrifuging and WaShI ng steps.
18. The nmet hod according to claim 16, wherein the serumfree nedia does

not contain |ow density Ii poprot ei thod fecti
cell's with HCV conprising tfe stéﬁpﬁéng%ﬁﬁ?édpﬁﬁf‘gsepﬁﬁ %é??f%gp ' :5123

one of claims 1, 4 and 9 or the cell mxture prepared accordl ng to the
met hod of claim 16 or claim18 with the HCV virus RNA8B98 or its infectious
equi \éal ent. 20 20. The nethod according to claim19, wherein the HCV virus
i s added

17. The method according to claim 16, wherein the red blood cells are

removed by centrifuging the suspended cells at low speed (50xg) to pellet the larger cells
10  for approximately 3-4 minutes, washing the cells that pellet and repeating the

centrifuging and washing steps.

18. The method according to claim 16, wherein the serum-free media

does not contain low density lipoprotein (LDL).

15
19. A method for infecting cells with HCV comprising the step of
contacting the composition of any one of claims 1, 4 and 9 or the cell mixture prepared
according to the method of claim 16 or claim 18 with the HCV virus RNA898 or its
infectious equivalent.
20

20. The method according to claim 19, wherein the HCV virus is added

to the composition and incubated for about 24 hours at about 37 degrees C in a volume

of about 0.52ml per cm2 prior to washing the cells in the composition.
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to the conposition and incubated for about 24 hours at about 37 degrees C
in a volunme of about 0.52nml per cnR prior to washing the cells in the
conposition. 34 2 3 DEC 2006 21. A method for assayi ng HCV i nfeg DEO2008
conprising the steps of: a. incubating the conposition according to any one

of clains 1, 4 and 9'95 agtlhl)%g&i%he f I @Vrlgfe?ﬁor{gon‘f r?§1 &1@5 \%ﬂ?#}al m 18,

wth a feeder cel |; Sin |on RNA898
or its 5 infectious equi vaI ent; and c. neasuring the presence of the HCV
RNA associated with the cehls oﬁnd;bmngal’rpoahpésﬁmmn adoerdﬁr@doaznymnmbfdhlmshe
cells are cultured or both the cells and the nedia. .. The net hod

accor di ng t olct andh? ona celhmixpre acper fr@éaé}alraémor.cgalmﬂé ngF@(fF@eHC@b) cel | .
23. The nmethod according to claim 21, wherein the quantity of HCV RNA is

measured by conparing (a) the amaﬁnéctgi’ Cuﬁlﬁmﬁ‘t@%&hﬁ?%&% RA@Rowo} fis t he

15 cells or nmedia in which the ce tivat an anount of
RNA from & séadfestibus equivalemthand i S used as an internal control. 24. The
met hod according to claim 23, wherein the second viral RNAis from Bovine

Viral Diarrhea Virus (BVDV). 20 25. A ne hod for eva t he ab ity of
a conpound to affect the pFoducigRHre t ﬁpﬁWCE(?ﬁHlﬁ Pi&&dﬁg‘ﬁ ‘ftﬁ/

i ncubating thg &H%Pﬁl'etcb%oﬁ%ﬁ’ rtﬁ'é Hﬁdfaqn wchqnecafs a&é emmsed & b&h %Q:eﬁs or
cell mxture according to claim1l6 or claim18, with a feeder cel

and the media.

10 22. The method according to claim 21, wherein the feeder cell is the
STO(Reid-99) cell.

23. The method according to claim 21, wherein the quantity of HCV
RNA is measured by comparing (a) the amount of HCV RNA present associated with the
15  cells or media in which the cells are cultivated with (b) an amount of RNA from a second

virus that is used as an internal control.

24. The method according to claim 23, wherein the second viral RNA is

from Bovine Viral Diarrhea Virus (BVDV).
20

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

production of an HCV comprising the steps of:

a. incubating the composition according to any one of claims

1, 4 and 9 or a cell mixture according to claim 16 or claim 18, with a feeder cell;
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35 2 3 DEC 2005 b. contacting the cells in the conposition with RNA898; c.
adm ni stering the conpound to the conposition before or afterzanﬂg gﬁk

are contacted with RNAB98 or its infectious equivalent; and d %

the HCV associated with the cells, the media in 5 which the ceIIs are

cultured or both the cells gnd t'&@ntH@cﬂig@he@élsJ‘f&f‘e%&%loﬂ?ﬁ 9{;0 claim
e met

25, wherein the conpound inhibits HCV™production
according to claim?25, wherein a plurality of conpounds are screened
si mul taneously for their abilityadministering the ei@vppursdodhé compgionTiedoraet hod

meacur enant _BRabERRarE ST e Bt RTINS Ren/RhE BB E B "Cont ol 15

cells, the nedia in which the control cells are cultured or both the

control cells and the nediag, V\he{eeslmﬁghﬁeﬁw£@bcl%hbﬁthhﬁ¥6elﬁeﬁian§é8?d&0ted
to steps a) d) except that no conpound or a known inactive compound has

been adm ichcthe oglls arg eultiredhoubatl teradilngnd e aedlian 25, wherein the feeder
cell is the 20 ST Rei d-99) cell. 30. The nmethod according to claim 25,
wherein the presence of HCV is nmneasured by determ ning the quantity of HCV
RNA associated with the cells or nedia in which the cells are cultivated.
36 23 DEC 20 31. The nethod according to claim 30, wherein the quantity of

HCV RNA is det er m ned2by Thewrkise-dctGaigrto Rlaad @ 5p@hyreRy 186 CotPaind inkidas i on
( RT- PCR) .
HCV production.

10 27. The method according to claim 25, wherein a plurality of compounds

are screened simultaneously for their ability to inhibit HCV production.

28. The method according to claim 25, comprising the further step of
comparing the measurement of step (d) with the amount of HCV associated with control
15  cells, the media in which the control cells are cultured or both the control cells and the
media, wherein the control cells have been subjected to steps (a)-(d) except that no

compound or a known inactive compound has been administered.

29. The method according to claim 25, wherein the feeder cell is the
20  STO(Reid-99) cell.

30. The method according to claim 25, wherein the presence of HCV is
measured by determining the quantity of HCV RNA associated with the cells or media in

which the cells are cultivated.
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5.32. The nethod according to claim 31, wherein the quantity of HCV RNA is
nmeasured by conparing (a) the anmount of HCV RNA associated with the cell or
the nedia in which the cells are cultivated with (b) an anoun (ﬁféf from
a second virus that is used as an internal control. 10 33. ng 2@
according to claim 32, wherein the second virus is Bovine Viral D arrhea
Virus (BVDV). 37

31. The method according to claim 30, wherein the quantity of HCV

RNA is determined by reverse-transcriptase polymerase chain reaction (RT-PCR).

5 32. The method according to claim 31, wherein the quantity of HCV
RNA is measured by comparing (a) the amount of HCV RNA associated with the cell or
the media in which the cells are cultivated with (b) an amount of RNA from a second

virus that is used as an internal control.

10 33. The method according to claim 32, wherein the second virus is
Bovine Viral Diarrhea Virus (BVDV).
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