. COMPCSI TI ONS AND METHODS USEFUL FOR HCV | NFECTI ON  This application clains
benefit of United States Provisional Application 60/279,174, filed Mrch
27, 2001. BACKGROUND CF THE I NVENTION 5 Although Hepatitis 1Q VEBUZIA HCV)
replicates robustly in infected human, a robust nethod of grow ng the

virus in cultured cells has not been perfected. Wen infectious ser IS
used to infect cultured human liver cells in vivo, only small anpbunts of

HCV are replicated which are only detectable by reverse e

pol ymerase chain reaction (RT-PCR). 10 Attenpts to infeHNW“WWNWWﬂWMEeIIS

wi th HCV have been reported for peripheral blood nononucl eag,gell's, human
B and T cell lines, human hepatocyte |Ilines, and primry human fetal and
adult cells. However, the results reported to date have been

di sappointing. Oten viral replication is so |ow that HCV produced from an
i nfected popul at COMBOSEHONS aND METHGRS ISEETH ORIHCHIINGEICTIGN h RT- PCR
and then 15 only | ow nunbers of copies of HCV RNA can be observed. Further,

the viral production Tihss $PAEAMNNGCIANE LAY bEDhREHSTakk Prévisighyel | to wel | on
the sane or different days with the sane virus and cells. Further still,

it takes sever ﬂat&%y@ﬁ?@vleﬂ ﬂi%d?(’l’& 2?‘5206] nmonth after adm nistering the

virus to ob&?P eak of g., lacovacci et al., Hepatol oev
26(5): 1328-1337 (1997) P J O identification and
rapi d screening of corrpoun% .é?&lﬁ‘,%@ %—fm eating patients
sufferlngfromHCV and/or for research relating.to HCV infection. 1

Although Hepatitis C Virus (HCV) re phcates 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
amount’s 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 reborted to date
have been disappointing. Oﬁeﬁ viral replication is so Jow that HCV produced from
aﬁ 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 and/or for research relating to HCV infection.
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+ 71 2 FEB 2007 WO (12/0772116 PCT/USu2/(1)6X: Thus, there Hm epg for a
nmet hod for infecting and replicating HCV in cell culture here Is also a
need forvQuReR28nd ef fici ent methods for determning conffoUREE/\htich
inhibit HCV production in culture. This application solves these problens

by providing conposi t'THL%SH%PéTEr'n%'eﬂ%lcaeﬁa'e?xom tm%ﬂn@&{@%ht’{d }'iéﬂ’fx‘?lduce >

HCV, nethods for rraklngf e conposition o ulftari

cells, methods .for infecti ceIIs wi.t.h nmet hods assayi.n
Chf et i on. | e oHET IS B 45 IO S ST Sogp e N SRR o ot f ect
t he productl on of an HCV usin the conposi tions_and met hods of this
i nventi on. dnBhmdy whmRYIGRt Y predaNTpON qHargr Bkl applicatiensolues thesi des
- methods for naking conpositions conprising high HCV producing cul ture

celI's. The pbBRafitby gHaRink@BmPbEUbACSomSONIRNO6dllsithNTak effbdtiveiyngpate
m xtures conprising cells fromthe liver of a human aged three nonths or

ol der_aft £13e0NaRRIdRThIGH: ER1RBSHIhGeBid W ANTPLURGHELY, hahSE! © ed 15

with an e preséent invention‘also provides conpositions conp

cells prepare " of t inventi one errbodl msnt the
conpositio H%e“tt%i?eﬁ? HU@E’E&WG@H‘H? ?Qééis%?é’}qg Iﬁé%‘ﬂ&é%‘”b&ﬁﬁmeé@déefﬂ s that
express al pha fetoprotein, cells that express albumn, cells that express
gl ycophor i revabating the a@uwwémcprapwld toeadtegf the grodsictiomof areH@Nelssng]h’M
protein. In another enbodi ment of this invention, the cells in the cell 20

m Xt ure carcopassitions andiedmolid bf tBis @bentiond0 M crons in size. In another
enbodi nent of this invention, the conposition is used in conjunction with

or further conprises a feeder «cell. In yet another enbodi nent of this
invention, the feeder cell is a STQ(Reid-99) cell. 2
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 a 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 comprfsing cells
prepared by the methods of this invention. In one embodiment, the compositions of this
iriizentioh 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 m 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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17 12FEB2007 \\ 0 112/1177206 PCT/ U5412/0968' The presentegd tion
provi des conpositions for culturing cells. In one enbodi nent o this
|nvent|Q£ Aﬁ,&onp05|t|ons for culturing cells conprisercsasumvoree nedia
conpri si 8 cium free fatty acids (FFA), high density |ipoprotein (HDL),
nlcotlnanlde trace el enents, epidermal growh factg; Q GF) . hos 4$ﬂ§
transferrin and 5 hydb@@@ﬁﬁﬁ%@ﬁ@ﬂmﬂd@®ﬁﬁﬁﬁ@”?B“Hﬂ%ﬁ éF‘§WHgﬁFH§nﬁ o1 this
invention, the above conpositions do not conprise |ow density Ilpogrotein.
Accor di ng t.@3RREdIE 6T thévinodititentheabmphsisonsforeilgmg ceHe COBRPBS FITHBNTEUr t her
conpri ses any one, conbination, or all of the follow ng ingredients:

gl ucagon, |jyve LA freSERENeIda Al dehkiyy Opapoptein (EE)8asi ng
factor. 10“ﬁ1 C(gleﬁent“ gaﬁ‘{}/enfl Sn provi dgzm?et hods for infecting a cell

m xture by admm erin 0 i i
Accor di ng t%c%lﬁémléf?bgﬁ"ienegﬂ?em&fEPfienggll %gﬁtf%%gpﬁcﬁﬁg Hg'hﬁrll sﬂéﬁg\ggﬁﬂlﬁ n

anot her enbodi nent of this invention, X‘ g hal | y i ncubated
wi th the %diygosbitisont. (AWOF@EEFQJ?EOW%PH@B@B’F”E‘Af § &}Pée‘%{‘con 88YV37 degrees C

in a volunme of about 0.52nl per cni- prior to washi ng the cells in the 15
conposi ti onegyp okiEBhdd fig coligprisaivoe density lipeioteel. | Aewireingéo awdhes. The present
i nvention pI’OVI des a nethod for assaying HCV infection by incubating a

composi tion, gf, i rm:tﬁ oﬁﬁx\f?ﬁﬁt\ Ex%br}’“tﬂeh:o%lﬁo@@i@ﬁ’ﬁrﬁﬁf tomgAsdsasiyiong chhbineions in
the conposi S50 CV; and neasuring the HCV associated with the

|1 d/ whi.ch th  ardgh
present | n%mlﬁfgﬂmpﬁoh&vaégﬁsreﬂbﬁﬁﬁﬁéuf UL Gl

corrpound to affect the production of HCV, i.e., affect the ability of the
conposi t i orthyrotropin releasing factor.

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 RNAS98. In another embodiment of this iInvention, 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.

y—
]

The present invention provides a method for asséying' HCV infection by
incubating a composition of this invention with a feeder cell, contacting the cells in the
éomposition with an HCV; and measufing 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 composjtion
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 cells to produce nore HCV, conprising the steps of incy

conposition of this invention wwth a feeder cell, contacting the cells in
the conpos tinon2oM th an HCV virus 3 1 2 FEB 2007 NV O 02PQV/TREZD@ 683
PCT/US02/0 )6ti5 and admi nistering the conpound before or after contact
with HCV. In one enbodinment. the nmethod is used toQ screen for cells that
i nhi bi t HCWngrashigisieshg therrompound hefiore erafsarpRAt Wit CYet Bomeieqbeduaeito
screen a plurality of conpounds sinultaneously for their ability to

i nhi bit HCWhp heediked ik @ed tb stire@ M@ tcbiRs thaninhibi GV, prpdesienc én effui@y i s
determ ned by neasuring the quantity of HCV RNA by reverse-transcriptase

pol ymerase &haldinm gﬁtagl%'n%lc(ﬂ uemo sc}crén a%aﬁﬂm@bﬂiﬁﬂﬁndstﬁ%uf@éom fbn the

sanple is conpare an am)unt o froma ™ second virus that iS used as
an internal congr ol. In a&i rrbodl ment, the second virus is the

Bovi ne Vi r aPeipiRane4niPY é'Y 190710 BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 depicts a tine course analysis of the infection of human fetal |iver

cell's folfow ng i nfecmiaopthgl clnb 98 presenor G Isdatemiinehby Bleagugingdle
measured by |evels of HCV RNA present in culture supernatants. The limt

of quanti t afiia@ft(ocfFHCY RYA b9 réferdehgansirifteid mipasraiethafizpactial @T-PER)pLes
was 600 HCV. RNA copies/sanple. The mean HCV RNA/ nmi val ues, and their

standard deyial ﬁam&{tqg?f H%@Whﬁhg%ﬁagreq§c@lﬁsalem@ﬁﬁ%s&t &t@:ﬁ ﬁq)%IPth s

a tine cour se ySI's ection uman fetal |1 ver
following infecti.on with RIBIA e ve cont.rol. serum (; X-) as
9 secon& virus that 1s used as an ngterna? controijl f'n agﬁu‘t 1er embo c}unent € secox:(d )

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 hur_nan. fetal liver
cells following infection with RNAS98 (-[}-) or no serum control (®) as measured by
levels 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 copie.s/sample. The
mean HCV RNA/ml values, and their standard deviation, from h‘iplicate cultures are
plll'esented.-
FIG 2 depicts a time course analysis of the infection of human fetal liver
cells following infection with RNAg98 (-3-) 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-

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



- 20 nmeasured by levels of HCV RNA present in culture supernatants. The
negative control serumwas obtained froma patient not IsUfEBrdy from HCV
infection. The limt of quantitation (----LOQ of the RfrPSRassay for
super NRO4Rt" " E4fipl es was 600 HCV 4 1 2 FEB 2007 PCT/ USU2/ 0968 WO

02/ 077206 RNA copi es/sanple. The mean HCV RNTAIm val ues, and their

standard dew Al Qkanddl @Mrnd fledl HEHt RNAUR] valges, andthpirepediddeyiarpG Bowepi ct s
a time course na(y5|s of the infection of human fetal liver cells

fol |l ow ng jn_fecti{)n_with RI\lAn%%\S/ (-~-) or a negative control serum (-X-) as
5 measur edPHFALITEINEES B[SPTSF"HCY RNA present in the cul ture supernatants.

The negative control serumwas froma ti.ent,, not- f ek f
infection. The Iini FIGH degipint MMECPHRE pualysiy wg}reftﬁﬁé Og%“@%ifétg@é‘ﬁor

supernat ant sanples was 600 HCV RNA copi es/ sanple. The rreaR HCV RNA/ m
val ues, apdid38bwirstiafedana witnRABIN-TF oA nageilp $EHCES TP d<S ar
presented. 10 FIG 4 depicts a time course analysis of the infection of

human fetal Li Ll S EPHcovRg, jrafeacin tha cultirh sipABaS s dEhemegatived by
t he Iev@l_?eg%drgcgh'ﬂ%gsocfat ed HCV ISRNA. The negative control senimdata is

not shown. After innoculatio h - S £l Q gtk idH. EBheiRhR ofashed and
harvestedCW‘ﬂéﬁm‘,"aﬁg’OQagggﬁémg Sgg%ljélfg %glr%l%dijstlrati on of the virus. The

o S o Rebaedy ram T SR ERAGRRELT el
and their st _andgr d deviation, fromtriplicate cultures are pr esent %_d. ] FIG S5
depi ct's t IavA RBpibk/sdrmpleofThii@Ean HIGE RN/ md fvahuereand lhaibstandaifer e @i qns 15y
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 RNA./well values,
and their standard deviation, from triplicate cultures are presente;d.
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 multiplex HCV spéciﬁc 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.

(9 1]



the antiviral agent VRT-106866 over a concentration range. : in the
sanples was. neasured using a quantitative nultiplex HCV sTp RT- PCR
assay. THEOPPRi206 of 20 quantitation of the RT-PCR assay fiér ' c¥ P 1'”‘5‘§SOC| 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 1 2 FEB 2017
\1'O 02/ Ur72116 PCT/ US02r1196S~; DETAI LED DESCRI PTI ON OF THE N- VENTI ON A
conposition of this invention conprises a cell mxture conprising cells

rel eased fromthe liver of a human aged three nonths or ol der after
concepti on. Accordiﬁg[gg"%@§r aged between and

i ncl udi ng three nont E%(nu “cﬁ?gftl?)ﬁinngelgﬂ after birth. In
anot her enbodi ment of this invention, the human is aged three to six
months after concepEPBROsIQR GAlSs FReCTEGTHIRRTSAE 2 C?lh@‘ﬁﬂﬁa??mﬁnéméjélis bet ween
18 to 22 weeks after conception. In one enbodi rrent of this invention, the
cel I s cogRhdegdrdnethallivi: ofer huamah dpedetirepabeths or clékd after Aonwpdomg to one
enbodi nent of this invention, the Iiver and henat opoietic cells can

expr ess ,g%cg%@n%f%t&ﬁre%%aﬂmn@'d?élmxﬂm;@ aaé%&@eai MRORPREINR thAe gRAMGsNY to one

preferre iment, if the human is an adult, the human liver is

heal t hy. Accordi n it f nvention
conpr i $ L EPICEPY ‘83&‘3&%5355%%8{‘% rrébo(r?mgﬁqultﬁ? ﬁlgten{é@p?}leéss al buni n,
and cells that ex ress glycophorin, but is substantjally free of cells
that expneme \CEE4 thics f@sik MOMHes affsr e@nCRRIIGH 1p 3BORE ?mbﬁ@wﬁ%maﬁé
i rnnmunost ai nabl e with anti bodi es specifically directed

is aged between 18 to 22 weeks after conception. In one embodiment of this mvennon,

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 h@an liver is healthy.

According to another embodiment, a composition of this invention
comprises cells that express alpha fetoprotein, cells that express albumin, an.d cells that
express glycophorin, but is substantially free of cells that express Cb34 protein. The

15 cells §f 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

20 observable immunostaining with the CD34 antibody when immunobinding is detected

using an alkaline phosphatase-dye detection system («.5., Harlow et al., Antibodies: A



agai nst al pha fetoprotein, albunmin or glycophorin, but the cell mixture is
substantially free of cells that are i munostai nabl e wi th2afE8207 body
specifically directed agai nst CD34 protein. According t RS dopaent i on,
the terM® %%2157§12'5'nti ally free of cells that express CD349|Cofgt§§i/"r{Wrreans
that the cells in the cell mxture display little or no 20 observabl e

i MMunost ai Nhpgaibirk Mahbs (C3% GoM Spany Hatven Leboramnh ppdiddg 40&40atleci B kitusi ng
an al kal i ne phosphat ase-dye detection systemt,..,., Harlow et al.,

Anti bodi es; ?AC%(P ?og&g%n%oglcorm&yoqazZ@lﬂ;bﬁnﬁﬁr&iﬁ@%ﬁl@&}iii&; of thabor at ory
Manual (1988 ring Harbor Laboratory, pp. 349.406-407; LSAB2 kit of

DAKO Cor poration). According.to one odi -3 Itk st his
i nvent i on. UVEREOR e ﬂ?%'g" 0? Hig °8§|H°P§‘§§%‘P g{qﬁghelg&%tﬂg \ggm%%s%%%rgle&&glhl d be
stainable with an anti-CD34 scgeci fic antibody. Ac?cpoir di nﬂc‘étsg}g?lﬂ%{qg{lﬁ

€ exoeur e

embodi ment an kes<RHamedifigantibadye AGordking opsplica b BENt _ .
woul d be stainable with anti-CD34 specific antibody. The present invention .

i ncl udes sac&PpPRBidrsT tOrEN inpitig ve@lld be whinable avith angi- GRB# ispeenfid gntibetiyer -

host cells for-the infection and replication of the HCV virus, RNAS98 -

(hereinafter," RNABO;) . RNAGIS RS iHaRaS alcehpBsibREsRpATng 20R vhith atche
Anerican. Type Culture Collection ("ATCC'), -f08-01 Uni versity Boul evard,

Manassas, VA 2 1%0- 2509) ﬁHA& Deposi_ t , F - ader: th 8
condi ti onss’@l]}?%agé YipAsY co 58 1L, eccil8? 8lill\5r)1rgep %ﬁ%@ﬁéﬁ%ﬁ%gﬁﬁ‘e‘ﬂ%; EIQIASS)
conposi tion of thi's invention is capable of praoducing hore %hzgn about
5,000 copi Gereinefier, {RMASSHOuRNKBBovsdsppaied oaMagsh & /¢ HiH 1B G5B 00
copi es of hepatitis Cviral RNA in the nmedia seventy-two hours after
admi ni st er iMyge Casurei Calkectidn ¢ HEFEC'Yr 080 LUl O&siceBbulevard Menaseasp¥di ti on. For
exanpl e, a 15 conposition prepared according to the methods of this
I nventigp 3p¢ (51-.5.@%?511"@@9@5;535&9\10: PTA-3237) under the conditions of the Budapest
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 assayed according
to the methods described in Examples 2 and 4 would be capable of producing more than
abouf 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 commensurate 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



to the methods described in Exanples 2 and 4 woul d be capabl e of producing
nore than about 5,000, nore than about 10,000 copies, or npheggh about
50, 000 copies of hepatitis Cviral RNA in the nedia seventy-two hours
after adm nistering the virus. One of skill in the art would readily

under st and t H&F célfs, thes theirita muofbec of ¢apies2d viral RN bimppwidticadnvawdd degr eat er
than 4 x 105 cells, then the total nunber of copies of viral RNA being

produced vvoul@c&@séd@rmmom&my@mm@é@@a Quidbeiof defls in ther eased
nunber of cells in the conposition. Simlarly, one of skill in the an would

e T o e R L S L S R

of viral RNA being produced, Wo ecreased by an ano nsurate
Wi th the decreishaonlsaepoonalby IP@BPW tﬂﬁéamwm%%r.q ficgpies @ gﬁgr\/d
conpositions conprising less or nore than 4 x 105 cells which mould
proporti onal lopnempdated Theceapesitmnstaecording co fiiemvenitidiCGire Rhpable ef producing
contenpl ated. The conpositions according to this invention are capabl e of

produci ng 5, )OD-55000605e06 fASCUTRIKEY 1 (ROBY-53,00006piede Q0 VeRNNEMdOf HCV RNA
and 25, 000- 55, 000 ‘copi es of HCV RNA seventy-two hours after adm nistration

~of the virus 25‘6b0t§5906‘(9 ?és'&t*k?é‘v @&@E’ve‘i R{/ AR QRQJa%ﬁnBﬂ%ucﬁ]&tHéﬁrﬁ'%:or

for i mmunostaining dcco ng to. hi's 1 nvention are known
exanpl e, the ant i -al pha. f et oprotein anti bodies from DAKO Cor poration,
Car pi nteri a, ‘E%’é‘g"éﬁ’t"in gl ycophorin antibodi es (32591) from PharM ngen,
San Di ego, CA, t he anti-human CD34 anti bodies (34371 A) from PharM ngen,
San Di ego, CA and the aPxamplepofntibadies ﬁ@dareslsquzmynmpﬁammgwmﬂmg to-
Chem cal Corp., Westbury, NY can be used.
this invention are known in the art. For example, 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. .



In another embodi ment of this inventi on, the cell mxture in a conposition
of this invention can pass through a fi I ter about 40 m cr IS FER X867ze. In
one enbqd memt2f this invention, the conpositions of thPETUAYEMWOEBDN are
used in conjunction with or further conprise feeder cells. Feeder cells
provide extracelluar matrix and diffusable factors such as growth fact ors.
I n one enbodi ment, t Feampdasenf feasler callsgcqarging éo BEs HyCRERT @:H;]o[uée EELTYY ect ed
with HCV. In another enbodinent, the feeder cells are fibroblast cells. In
anot her enbqpirsmads (MBE) frerde STCRtd!Is aad e embb,royﬁmbblame@ﬁ&hwmlBrrgjichQEtlast
cells. 8 12 FEB 2007 WD 02/077206 PCT/ USU2/ 11968' ; Exanpl es of feeder

cells accordng wohibhbsnd t*r{@r\vdu% B1HevJTOAIS 8, GERREY Banfihlb D ADEEF Sn¢MEF) Such
ast s- e. g,

as STO cell s and rat enbry bro Brigid Hogan et al.

Mani pul atin e se E ) ... A Labagr at Pl ai nvi ew,
N.Y.: Cold "n%ol\(ﬁrglﬁ%v E’%i%%rlé%’wlﬁb E%%%sg@&%o%“ %ng@@s " (1987) 5
Ter at ocar ci nomas and Enbryonl C Stem Cells: A _Practical Approach ed.

Rober t son,5 Hel FdiRINasy 1} ¢ Stgrp.Ceilg: A Porticlobeprgash. e Kebegisen.dik
type of feeder cel | s that are useful. STQ(Reid-99) cel I's were deposited on

March 27, 2Q8ds, Oxfodde KAMBJ“IIIQaISTB(BEid-@)IctIWaeGné type toif deeded @RI8 thdtharaser si ty
Boul evard I\/anassas 20110- 2209 under the conditions of the Budapest

T t AT T, pa t
reaty ( g%fseegggf (g(g!‘?d 95)) é’l%%?t@l ueﬂ@ﬁg@aﬁ\/fﬂh 0 2001 ; Mrthé‘ﬁm%ﬂgan Type

mai ntai nin 's’arée known in the art. See, for exanple, in

Met hods for |ssu I neerj.n e P.
(2002); pp. Culiie Comtiond ool dun s BoTelpaifsnth P PRl Rdeibg (o
met hods knomm |n

conditions of the Budapest Treaty (ATCC Deposit No: PTA-3236). 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)_, PD-

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
replactad with medium containing 2ug/ml Mitomycin C. Tlteﬁ, the STO cells would be
.inculljated 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 cornpositions according to this.invention can be

prepared according to the steps that comprise:



the. art. For exanple, STO cells can be allowed to adhere i)r%q?qgﬁa hours on
a cell culture 15 plate. Next, the nmediumin which the STOc ?ire

i ncubat ivpg oweti6h be renoved and repl aced with medi um contarnisngo@agy/ n
Mtonmycin C. Then, the STO cells would be incubated at about 37 degrees C
for about 2 hours. After the incuhatio t he nmedi um_ _cont ai ni he

M tonycin C woul d be 3 enpsgectifré 10&f PgéWﬂfﬂba%%t gﬁéod‘rﬂfsvﬁlcoéc?gﬁhar t hen
the STO cell cultures would be maintained from 0-48 hours before addition
of the 20 cell m xtures ebnachiien imybuff¢reampriseed&iTAni xture of the
conpositions according to this invention can be prepared according to the
steps that conprise: 19 1 ZndubBRindOME disvdciéd VrQn 4 Bafder JoTpridbigolagdrse a.

di ssecting a liver of a human aged three nonths or ol der after conception

in a buffer conprising EGTAe Qratci, éiﬂ%?cﬁmﬂg if2e dissected liver in a buffer
conprising collagenase to sé’para e cellTs fromthe liver; 5 c. renoving
obj ects about 40 mcron or larger fromthe separatﬁd cells; d. renpving
red bl ood cells fromtthe CBRPViEEpPhRICSE &R0 WSO TRICTonOr ?reg’ug%ﬁm HEUAFE cel I's
of step (d) in a serumfree nmedia conprising 0.1lnmMto 0.6nM cal ci um

bovi ne serum al bumi n, 10 fcelds fatty acids (FFA), high density |ipoprotein
(HDL), nicotinamde, trace elenents, epidermal growh factor (EGF),

insulin, transferrindand hydeas@edd BO6EcelRTEbm the cell separated cells;
€. resuspending the cells of step (d) in a serum-free media
comprising O.ImM 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 thé 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 comprisés glucagon, liver growth
fa'c.:tor, ethano.lamine- 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.



f. culturing the cells in the serumfree nedia of step (q)z- E’é‘n di a of
step (e) or (f) can optionally further conprise any one, 1%- onbi nation or
al | of \ghysagan, |iver growh factor, ethanol am ne and tPEYGRIPOPIRA
rel easing factor. In one enbodinent. the nedia further conprises glucagon,
liver growh factor, ethanol am ne and thyrot in releasin I n
anot her enbodi ment , I ¢ eredmeRod€ CAGASCR Pf@&%&%”%& 8] ‘tO?f-ﬁﬁ %‘%%’%i% ein
(LDL). In one enbodinent, the EGTA buffer conprises 0.1nMto 1.0nM of 20
et hyl ene glljgenashi &( £®tlamembetinydnt of thésrpvagtiRnNhe RonGeatpHaR et hEe (EGTA). In
anot her enbodi nment of this invention, the EGIA concentration is 0.5mM 10.
1 2 FEB 29&1766%@6@5219@7131116 PCT/ US02/ 09685 I n one enbodi nent, the

col | agenase Buffer cofmprises 0.1 to 5.0 ng/mM of collagenase. |n another
embodi ment of this igyentlon, Lhe coNEEILE AldANolidiSs nithlBgafigne 15 2

mg/ i nn. The size ex p actordingto this itnvention is neant to
renove 5 objects such as tissue, debris and aqggregates of .cells i C
cannot pasieethseriigl tiasys, detuts B aggIs8eiEs ﬁg’”ﬂ'f Sg‘g%gﬁnﬁors??é thiqyghia Hﬁ%‘r&
exanple, the use of filters approximately 40 microns in size up to 100
M crons i Ebcit 26 nebneihsdre. MBidsofts ekamplectrovsaef ftlédys peprgrEzately 40 HaATPO
mcrons in size are contenplated. In one enbodinent, the filtration step

renmoves ol &6d Sy td MAtmEAHIGH sR8S8d bihePt@ihoas for kéigbvihbdkbrisggatenthen 40han
about 40 mcrons in size. Exanples 10 of filters according to this

invention_include.nylon filt Ge. ) lenS i 218 on sfeb Phovedlobfdts
(cat al oguBUT8ES IPEAe 5%8”8&%3&@)0% e?ﬁéa}#g?ﬁocéﬁo 1ep))rrlef;:gri ng corr%loESi tions
of this invention include the step . o

that cannot pass through a filter that 1s greater than about 40 microns 1n 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

—
tn

separated from the liver. Methods for removing red blood cells are known in the art.
According to one embodiment of the invention, the red blood cel]‘é are removed by
| suc;:essive low speed sbins 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 2 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



of renoving red blood cells fromthe cell mixture. It shoulde wderstood
that the red blood cells can be renpbved at any stage dur| FeBe

prepar aty\RnRi;emess after the cells are 15 separated frompdmesihiny@k-
Met hods tor renoving red blood cells are known in the art. According to

one enbodi nent of the invention, the red blood cell's are renoved by
successi ve firther spapdses pinend, borabgetivn of alpef thEdslleexanplgesdidrhe slepapoat ed
cells that were passed through the filters can be spun at 50xg (450rpm

for 4 m nuies, orbieh Gkt eﬂﬁll&‘iﬁmﬁ?@e&d tH@ro'Er%EM%QEQQE&ifa%M thesaRE Process
repeated several tines. Primary cells, cell li'nes and tissues of aninmals

or humans ca vention.

erbod: mont SPRETSH el s 1651%8%%1?0358@9@%Gm?%na@ RetBen dufhtn Fea
HDL, nicotinam de, trace elements, EG- insulin, transferrin and
hydrocorti sone. AccofdichefcpdingrosdiemniwsGasarene o tisabeys processiaisallscan 11 1
2 FEB 2W W 1' O 02/ 077206 PCT/I|:So02.' )68-; further conprises any one,

conbi nat foshauid bt tulafred the rhalid svitabie fonguedhiagtiise cedls uadddnecesdary @ie gr owt h
factor, ethanol am ne and thyrotropin releasing factor. In a further

enbodi ment feeibiecefy! F\H&ﬁdlﬂe% @néjéiﬁ@od?ﬁtentcmﬁ SRt ¢ Hl%ﬁltaXs B%{Bﬁﬁ%@rﬂﬁ’ n

(LDL). After preparing a cel nlxture accordlng to 't above process the
cells 5 sho id .be ¢ in abl e for sust the cells

o St el e e {"eb%d’éfd ST HCBBHER) Dok Freght SR der hisiaitefee, o'

invention, the rredl a is optimzed for a cell mxture that is to be used in
an HOV i nf @EPIES SOHB frednedia fes. u(DWIB?CCPﬁF%Odpﬂ#dpEﬁgéCS wedipm GOYEYB) um free
nedia (e.g., (Dulbecco's nodified Eagle's nedium (DVEM) conprising
cal ci um boahpesisgcaicium| avingseqiBBAlbuniingBSAt frae fany akdd{ (FANY), hivhgtensiensi ty
10 i poprotein (BDL), nicotinam de, trace el ements, epidermal growth factor
(EGH), 'IO‘SHf_aélﬁotein (HDL), nicotinamide, trace elements, epidermal growth factor (EGF), insulin,
transfermin, 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 culturing 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 concentration 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 : iasing factor is 10°M. In one

12



transferrin, hydrocortisone and optionally, and any one, rﬁ% pon or all
of the follow ng ingredients: glucagon, liver growh facig ) @ nol am ne,
and thyrpb W9RE, rel easing factor. According to one embodimeRrb@hst his
|nvent|on the culturing nedia does not conprise |low density |ipoprotein
(LDL). 15 In one enbodinent, the concentration of calciumin the culturing
media is b@h]%@iﬂléﬂt,lh‘ﬂ\&dxﬁeﬂrzﬁmwlofkln: HDhbtihare mivbbdinesambodithentcthe ci um
concentration is approximately 0.5mM |n one enbodi ment, the concentration

of the BSA | t§ncr%99ut%rmfthe Hhr@&ﬁ'h&%% iefpodi ment, the concentration of the

nicotinatnide i1s I n one odlnent t he concentratlon of the insulin

isl Ong/m. In onee odi ne t he tt
acids is 7.6uEq/ L. rﬁg %ﬂg%%]ilﬁ%tn he éaléméﬁwwﬁ(@% \M}(fql {é{éﬁ?sfseg Y
100ngim ." In one enbodlnent t he concentratlon of the liver growmh factor
is 20ug/ n DNREMbthegteghensedAbue/mhBS do A GuReaf seoiity ACidh & %ﬁhgﬁé/lnélrlﬁpfre

10"6M I n one enbodinent, the concentration of the thyrotropin : _ieasi ng

factor is sls@mNgMicotinaBite, ﬂﬁtri&%ﬁ&ﬁg[lxm&ﬁbﬁ&72ﬁb®‘m@ﬁw3®m BB XF
enbodi nent, the concentration of the 1-EL is 5Sugim . In one enbodinent, the

concentratl tyi I di
‘s | M HDM géﬁeﬁiﬁlm\}\h OEW@%%(?BF Slosrﬁ%g}\;eﬁhﬂ?lﬂlﬁg%l L{Jﬁggﬂsagirﬁngggagﬁbeoggg&lm ia

t7 r gggq/e:_e];r;%y ntelt";l}/%%g((i% BRé/BAﬁ%grrorog'}P to.r (0 }\/ﬁetﬁ ejl'nixg{eg (R/II\@% g\?r’(a%l}'x

100ng/mM EGF, 10 ng/m_insulin, 5Sug/m_ transferrin , 10"6M hydrocqrtisone,
2ug/m gl uca@cm;m efg7iniln pnwnﬁgch@mht}feak@&qm 26 16N FRASLOBIPARE R U S M

thyrotropin releasing factor). In one enbodinent, the 7.6uEqg/L of total
FFAs conpri gessudd palitity &id(16:0), 0.21uM palmitoleic acid(cis-16:1 n-7), 0.88uM steric

10 acid(18:0), 1.02uM Qleic acid(cis-18:1 n-9), 2.71uM linoleic acid(cis-18:2 n-6), and
0.43uM linoienic 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 examﬁle, collagen 'Type
IV, or the adhesion proteins, ﬁbronecﬁn and laminin, or Matriéel (ICN Biochemicals
Inc.). The collagen, when employed, can be used alone or in combination with laminin
or fibronectin, or in combiﬁation 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 RNA89S infectious equivalent is an HCV
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2.36uM pal mtic acid(16:0), 0.2luMpalmtoleic acid(cis-16:1 n-7), 0.S8uM
steric 10 acid(18:0), 1.02uMoleic acid(cis-18:1 n-9), 2. Y2UWA 206D! ei c

aci d(ciwolB8m27m66), and 0.43uMIlinolenic acid(cis 18:3 peBlsiklessmedi a can
al so conprise antibiotics to deter bacterial growh, for exanple, IX

penicillin/streptonycin. cell mxtures of the conpositions of this

P vent i on SHBRE AN AT0S Pk Bt BEEParciut BEatdhan TR e 0chapi b ar
-‘matri x. Exanples of extracellular matrix 15 conponents include, but are not
limted toreder Bigeabous 4EI0AsOPiEsPr Exapihen abitI SR cPppirs of HEZV BNA #1e
adhesion proteins, fibronectin and larninin, or Matrigel (ICN Biochemcals
Inc.). Theseoondy agemowshir estipicingdix 1 6adelibef theedniositiond prebite€ adHRENAS tPN
with lamnin or fibronectin, or in conbination with proteoglycans, or with
ti ssue ext [ L0 ek | Al I terial =xtracel | ul ar
mat ri xes (:tg%%ael?%oggt%%?gl\ykl éod]eﬁétﬁg %gﬁ%&egfé}l Z%C%%Fﬁg tgéjggfiﬂ%%% B &€ such
cel lul ar_ rﬁ%Xt ui.eis agg extracel |l ul ar matri x_conbi nations, can be used in
HOV assay ret ATHRICEEE O $PRGCHRE thRicempAYIERR PLHIS MRt HEE RNARTS 0fist hi s
invention can be contacted with RNA898 or an HCV infectious equival ent of
RNAS9S. AnnREpggs:quielent fayaboetdf Malreattabpgt 3nddg®des A B 4 vauREBS 2007 .
\VO112/ 1177211 PCT/1!'SI12'1r9( S strain, other than RNAS9S that is capable

of producimgprgrericar. haesdmRayiond RBOdiGRRAI 65this Gk &RIN tHehrams Infde 000
copies or greater than about 50,000 copies of HCV RNA at seventy-two hours

f ' : f B . i h
et hods of Chie ] Avenr on W e REgRORh B R A B RERT oo et

the 5 cells are infected by contacting the conposition of this invention
Wit h RI\1A89%V66‘P°F’ttge e’ﬁﬁ%ﬁéﬂ?‘%@ét%ﬁi%‘g%ﬂwf%FdEdtfauﬁ (o2, RbgrBeideo%kely)- 37

degrees Cin a volune of about
10 The amount of HCV produced from the cells in the compositions of this

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

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
labéled 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 nﬁmber 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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0.52ml per cmi. According to one embodi ment of this inven ?crxg ?ﬂﬁi cells
being infected wth HCV are cultured with an extracell ul t I n

anot her |, ‘?j;/qpnt of this invention, the extracel | ul arraratsu2xviss provi ded
by feed®ro ¢l1's (e.g., STO (Reid-99) cells). 10 The anmount of HCV produced
fromthe cells in the conpositions of this vent i WB“\&? det erm ned by
measur i ng, REBCR mtivedois s fedgiclh et &edm&&eho IRE(o 1o (%% gre exarrpl e, the
nunber of copies of HCV RNA found associated with the cells (i.e., in or
attached t hetghinpd Bpdémparing itshelueedaaeiandwhilefe achibmeleruls oflrovourmnareld can
be quantified. There are techniques known in the art that can be used for

observi ng waﬂsha%ﬁemhgéalﬂfl% S R118ceN ‘éQ{rﬁ‘dt;‘::atﬁgd)IQnm o BsayB@¥RhddR Mhe
produced. For exarrp e, western blot of the proteins probed with antibodies

di rected agai ns r.oteins._or S. Of r o
aci ds nol eEHi% aﬁ‘?ﬁ “Cngglsc?bﬁﬁF“é’ﬁgﬁ’tuﬁﬁm "’fcbd %ngcﬁg?gesgé? ?lsag‘{’%é;%géﬁ&

Met hods for extracting protein and nucl eic _acid no]ec Iei frcﬁ) ; dand
cel | cul fuvisus wsdisalyaelatedes HRhermhat the 6¢rond ppclgisdciddepieqdls § e Wﬁ age

pur pose are comercially 20 avail able. For quantifying with greater
accuracy theHaOWNRNA @F., siaplae & lohgthiOd nuokeid dctd esnposodncad imecdrodbsid to this
i nventi on reverse-transcri ptase pol ynerase chain reaction (RT-PCR) is

usef ul . 5&5&!&9&9 L rRRa e ERRdl TRNécafd hikiSic hPMemitams isihe lddviug FEB 2007
“1'0 412/ 417 72416 PCT/ US02/ 09685 RT-PCR method is nodified such that the

nunber  of C%fb"ele oge e C\égdlmeg?rt}fe ﬁ%ﬁol%/ megof&ul%?ﬂ@?m ﬁjghsBél\ﬂhé'Q/uta? a

second nucf m anount ed to the sanples
Sccond i r Desrdheas BEGBRYDN iblee-GraB D VoT R LA LS gk bt Y Rid r{“hif ]
second 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 amouﬁt of Bovine Viral
Diarrhea Virus ("BVDV"), wherein said BVDV contains a second
nucleic acid molecule with a composition of this nvention;
(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;



5 virus is closely related to HCV or that the second nucleic acid nolecule
is closely related to HCV RNA (i.e., simlar in length, ih2fk8 2% acid
conposi tWer2anaen viral capsid structure). In one enbodpdtu-bhe second
nucleic acid nolecule is in a flavivirus capsid. In one enbodi nent, the
second RNA nol ecule is.the RNA from Bovine Viral Diarrhea Virus ("BVDv ),
e.g., the BVDV NADL Sa’l)al na¢danTie Pitsibinadoruclar: 83d)extra@ aThet dereessbitce of
the second virus or nucleic acid nolecule is advantageous in that it
serves as an internal contpwbefwich epepfinfdrfsatiofitsonudéic abie ahd hstcdpdc! ei ¢
acid nolecule. This internal control allows for the nonitoring and

correction of random fl UC@é!@ettélﬂé‘?ro%E‘qvlﬁa?%ys ¥@iﬁc‘?ﬁf idlcﬁléécoﬁao %C?%‘?ggéa) he

present invention provides the method conprl ste

conbi ni ng said HCVw@pakn mg gow e\/ral Di arrhea Virus
("BVDV'), wherein sai BVDV”% Sﬁl c8 BEgIECIRRYidesrag by PBI meaise with a
corrp05|t|Dn of this venti on; (b) extracting fromthe cells of the

conposi tion or the ma@) a | feRAfeEn at yariouseyelss during eaid ahtpilifiedtied addtédtsile
nucl ei ¢ acid nol ecul e derived from HCV and said second nucleic acid

nol ecul e derived from BVD\igrtabrel@sed indeentnBOTr SmCdaRi GrsB@dilheXd dﬁx%BE and-2
12FEB2007 \\' O 02/077206 PCT/US112/11(,xz; (c) adding to said conbined

nucl ei ¢ acid extract a firgiq Q@&ﬂc&e?éeia%leﬁ-ﬁﬂpe which is specific for said
first nucleic acid and a second ’

6))] 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
(2) evaluating the accuracy of said calculated amount of said first
nucleic acid rnolecul.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 corﬁprises the
additional step of adjusting said calculated amount of said first nlﬁcleic acid determined
n 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 .sec.ond 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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det ect abl e probe, which is specific for said second nucleic acid; (d)
anplifying said conbined nucleic acid extract by PCR medri& FEB 2(1&?)

quanti fi/éqgm” various cycles during said anplificationpgrieiectedl e

si gnal aded’i ndependently fromsaid first detectable probe and said
second detectabl e probe; (f extrapolating the results of step (e) to

cal cul at e kiR iasPuih R cedlairthhefcbmpbsiriond gidéoranddie moViaich khe infecsadicel lHTY and
t he amount of said 10 second nucleic acid nolecule in BVDV, and (Q)

eval uat i ng:uﬁtlf@aé@cf CI'f'{t%;éf T:d ﬁﬁk ﬁle%hi)?p'dhﬁ& addaHRidiRtedaffies BedIE Vistontavual ei ¢

a](czl d rrgl ecu 4 elrm ne d by conparing said calcul ated armunt
of said second nucleic acjd in s

second nuct@R theerposidigy “‘?‘P’ét’segef 3.6%‘?\/\415281? |ﬁlbd 5’%‘{%(1) F‘I@ nglfndl nent ,
t he above nethod conprises the additional step of adjusting said
cal cul at edlaymefiet thoHShisdoniactsd withcthe cemaesition) el Gampaynd fi‘ﬁq?t‘%séeckf) by a
factor determ ned by conparing said cal cul ated amount of said second

nucl ei ¢ AcicdoidinSlotRis (iventbr barsiahibitarautivastiueptodktismb HHENG ohetordinglgi ¢ aci d
used in step (a). 20 According to another enbodi ment, the present

| nventi on a"é?‘?&{%ﬂﬁa &i}l uﬁi‘ﬁ&hﬁg ) o QRIS Henly8 otfm% Rt vashoiatvacdmeeund on the

p;?ducthon 0 ) nmpri sing the stéps of adding a conpound before or
after adm nistering the HCV to.t osi.t IOI’]S f on and
subsequentFYRTHRIEL Y ?ﬁﬂﬂ?%@dﬁ%&dﬁcg t(r)$ Gllt8 ‘éﬁlﬁ%%gig §7d
02/ 11772116 PCT/t.5112/0")6S5
chemical compounds, proteins and nucleic acid molecules. The samples 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 2 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
mventlon are used to identify compounds that inhibit the producnon of HCV.

In one embodlment the primers and probe used in the methods of thls
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, cj 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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associated wth the cells in the conpositions and/or ”Edlif‘gjg WCI‘] t he
infected cells are cultivated. If it is desired that the ' nd is

adm ni MEYETdPt er the HCV is contacted with the conpodfiGeW"Hén it is
preferable that the conpound be adm nistered within 10 days after the HCV
is contac ML B lﬁ‘ﬁﬂa Skt [8m : egor di ng
to this ié}r\i\glﬁ%}rl]oggﬁ I'n |g'i %ﬁ %%rbélél?tl vat&gmpﬁgﬁgfeo%(g%? i@%%ﬁg{z?g?(@t 36

Accor di n\g/;lléay a cog%ou.fnd can inhibit any stage of the life cycle of the HCV
to achi evi®FPETRI KGR Exanpl es of such conpounds include, but are not
limted to, synthetic or purified chem cal conpounds, proteins and nucleic
aci d mol ecul es. The Usafippaservangirebe fanéhe T AMFOahBY N cen beldesigned hasnd
conpared to other sanples treated under the sanme 10 conditions but have not
been expasethetsameher efurions dinaddiviechesns expaseenduee MAOTHBGHMegOsOUNd t hat
is knowmn to have little or no effect on HCV production. According to one
enbodi t i i : ffect
of o pl ararTt y r e R R ek Sy o Gloe TG FRPBVD Y. SHBERMTRS °Cr &
96-wel | pla eo(ri?oul d ﬁontgi n a differ eni) conR)ound tp be screeped 15

accor di nd2PPeIpiA e FOHCWRMENTAL SQUTGesHR#SHMIDESH2E 25d PreRane TeadaeH TSRS t he
met hods of this invention are used to identify conpounds that inhibit the
product i csidomolqcyles|(p2oRtige AbdBE raplied Biesypremspr B VAN cpr bbmaingénkd by t he

met hods of this invention are designed based upon nost conserved regi ons
of HCV stinfectisn ofMDPBKO2gls. can al so be constructed based upon the foll ow ng
additional criteria: a) the nelting 20 tenperature of the probe is 8 Cto
10' C higher than th DE * 5 t the 5 end;
c) there is not a stﬁ{r%ﬁﬁmgtfdnr%ﬂrnre@[t %ﬁ%ﬂt@éSlgﬁyeg?mg{ﬁfﬁgélﬁiobe does not
LU S pRbast OLALER Motk GCIER! ot B S TP ot e e RV R P' &

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 cross.-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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WO 02/)777U(, PCT/US112/0968 or with any of the prinmers. |Ln one enbodi nent.
the entire PCR region was about 150 base pairs in Iength.1 %Bdm"pri ner s
and probe boe77tdee 5 UTR of BVDV can be designed based pgrikheoare set of
criteria. In addition, care was taken to ensure that the primers or 5 probe
of HCV has the | east a_ngun of honmpl ogy to those of BVDV. Priners and
probes caHe BRI HEA S r Dhvs & Mt} BROTEERCSeIEHAR: Ehigh Hassadedas pr epar e
modi fied nucleic acid nolecules (e.g, digo and PE Applied Bi osystens).
BVDV can bé&meipnphilketphfication exsld. chhusf mMDBKIngaht Shodescenneemaizbiod prdiidesof

the invention, two different dual-Iabeled 10 fluorogenic probes are used,

each speci fibasif r nfgagurint reBioime ARpARERIonKindilie HCV nucleic acid nol ecul es
and the second nucleic acid nolecules. In a further enbodi nent, each

fl uorogeni c probe tygl orter dye at 5' -end and encher
dye at the 3' end. %%ﬁ%%oglﬁ%ﬁgr}a@nﬂfa# %“h@%%%sni?)&%gﬁ%’?%ﬁg Y& @%pgﬂ) such
t hat the Y, i'st].npct u scence peaks that can be detected w thout
cross-in e&lpeﬁeﬂ@%ﬁ(gﬁeﬁé‘%ﬁé H%T(séé@lquiéfi’“@%ﬁ@@ INQ@i23cussed
supra, the 5 end of the first detectable probe can be |abeled with a_

reporter dyeCeUEN AT GCTAOREAAHTT R (resess prifat; ddivhy HGWgrabBSEQ ENd of
the second detectable probe can be | abeled with a reporter dye such as VIC.

The 3' endNOof) mmmdememG@i@GpH@@@CGﬁ@m¢ﬁbﬁAﬁM3t.m% rﬁgﬁé}ggﬁ& dye
such as 6-carboxynet hyl -rhodarni ne ("6-TAIVIRA"). Thus, e ound to the

first nuclgige ?&img%gfﬁgis%%ﬁ}eﬁfgwﬁgBﬁh%%éﬁéﬁggﬂ; thtﬂ}he proximty of the

reporter dye at the 5 “tre 3' end of the probe
the Tth por S BLABLCRTLAREBAT RS Browrepvoeniiee ID NOW) quencher 1 s
' ermVEdl(g rsq_rgéggTB%%%ig At(:rgC’?XTg?S'O;ndtﬂTee r5;)- ?)‘SI'-V?{éO, om Eby egrading
; probe, (SEQIDNO: 6)
CCCTCGTCCACGTGGCATCTCGA-TAMRA-3".
The RT and the PCR reactions can be carried in the same wells of a 96
well plate opti;al tray with caps (PE Applied Biosystems, Foster City, CA). In one
embodiment of this invention, a multiplex RT-PCR reaction is used (i.e, aRT-PCR
15 reaction that amplifies and measures two different RNA species simultaﬁeously, e.g.,
HCV RNA and BVDV RNA, in the same tube). The multiplex reactions has the
ad\}antage 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 of
RT-PCR step;. Ten or twenty ul of viral RNA or RNA standard can be amplified i1 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

pnmers. The Tagman RT-PCR assay can be run for 25 min at 60°C (RT), 5 minat 95°C,
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1S 12FEB2007 \\ O 2/077206 PCT/ US02/u968r, the fluor oge'rQ@- rgge. This
results in a fluorescence em ssion, which is recorded as: unction of the
anpl i f {eadprogycl e. Thus, nonitoring the fluorescence emm.so:om.‘pfr ovides a
basis for nmeasuring real tine anplification kinetics. Exarrpl es of useful
prinmers and probes for HCV genotype 1 are: (SEQID 5 NO1

5' - CCATGAARGRITEECEY &F Gvdes ¢ teoviaerdP GR ireastipn (§GSEGOT bnNgapy 9’ C for 15

5' - CCGGTCGTCCTGECAATTC- 3" (reverse priner), and the HCV probe, (SEQ ID

NO 5) 5' - &FArN AGESGAITHESAGAAGECAudIANBA @e mihiplen Tamns @sal), fpeobe
for BVDV conprised the forward primer, (SEQ ID NO 3)

CAMW% gngl'%ﬁq«{aﬁ\f) %ﬁm@iédrtps[nco 4@%@& le’}j@e@f vaHous

CCCTCGTCCACGTG(I:ATCTCGA TAl dt
carried i $PICRRITAOROTROM sstst Pém%s V\BP‘? ﬁRTégsgy(ﬁ ‘?8811 Wcﬁ‘g%%%nbﬁﬂﬁ%&&mgPE

Appl i ed Bi osystens, Foster Cty, CA). In one enbodl ment of this invention,
a nul ti pl &FAN-1RERd EE3 probe sl VH2dhbeledB VDY mRabe@R0 ndf of betbtHGY, t hat
anplifies and nmeasures two different RNA species sinultaneously, e.g., HCV

RNA and BMEYeRNhd intiher beaBVDDgimerkhe mul tipl ex reactions has the
advant age of al | owi ng the practitioner to determne if an HCV negative

result was due to t ag&htﬁ ecﬁi@ﬁlﬁykﬁ%ﬁ et\{&[ﬂyxc&ggggé,v& or sone

technical failure in extra tro s eps. Ten or twenty ul of
viral RNA or RNAstandard can be anplifie 0 .ul .RT-PCR reaction
Wi th 1XTalHakHoRY SHlas e FOPPRSCRADHI |°QEI‘PBF‘8§y§f1bﬁ’§)un§ oodig uRldle acet at e,

300 nmM each of dATP, dCTP, dGTP, and dUTP, 5 units Tth
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,
i and articles recited herein are incorporated by reference.
While a2 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. Therefofe, it will be
appreciate.d that the scope of this invention are to be defined by th;e claims and

specification rather than the specific embodiments which are exemplified here:

EXAMPLE I
20 Isolating and culturing human fetal liver and hematopoietic cells.
Liver tissue from human fetuses aged 18 to 22 weeks after concqﬁtion
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
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pol ynerase (Epicentre), 4.0% enhancer (Epicenter), some concentration of
probes and prinmers. The Tagman RT-PCR assay can be run foy2%ggngm at 60'C
(RT), 5mnat 95 C 19 1 2 FEB 2007 WD 02/0772116 PCT/t:S02:0',)( and
foll owed by 45 cycles of two-step PCR reaction (60'C for I mn and 9Y C for
15 sec). For(Caligrasshyo ¥ 0R244CY CarrdMaRGTHe P.2mid| Mg BOadioch NItHEEP BRI Tihpl ex
Tagman assay), the anmount of HCV and BVDV priners can be optim zed using a

matrix m xt urginoéd NG&uE MaS incudRR@NDMhLes Ak I7aidiresal Svath bRth MiegelldAadtenal
assay condition includes 200 nM of both 5 6-FAM I abel ed HCV probe and

VI abel ed BVl 04RO AL RO Y, TR el AR B R BYOY

primers. Throughout e specification and clarns, t

vari ations such as "co ises: or "c rising,"” w e understood _to inply
the inclusidh® aé’&“%??@’[%ﬁ“’%?@&é?‘ %ﬂ?lgg?f@aﬁa{%gm?m'égﬁsén Bﬂi}fagﬁ%%se Hfer
exclusion of any other 10 integer or group of integers. United States
provi si onal dPESScdmM K26y, 200M HEPES]) fod 3Wmionte? @t 320tges Ginbheddtaaheéds
recited herein are incorporated by reference. Wile a nunber of enbodi nents

of this invertilosuspavizdaeeve peesiatiEtssut tverd SolRpRARABAbadsB@thrbilth D&G ircron
construction can be altered to provide other enbodiments 15 which utilize

e ComROsL R PR (FBLLPRS, 934 S0 bl ¥eRh! Ae SRR wal bl yift?

appreci ated that the scope of thi’s invention are
clains and cification r..than the i fic dj nents. which are
exenplified ﬁ&f—g_ash ﬁiﬁm@ﬁk%@‘%s@ﬁ?%’@ﬂg?%)t %‘fﬁ&%ﬁ%ﬁgfg&%m%r
and hemat opoi etic cells. _
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 Sng for 4 minutes and discarding the
supernatant was repeated 2-3 times. The pelléf was th'en su_spendqd_ in 20 mls’-éf

" IM-HDM media [DMEM (high glucose JRH-51444), 500ug/ml BSA (Sigmé A880_6),
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 L2014), 5mM nicotinamide (Sigma N0636), 1x Penn/Strep (Gibco 1x), 1x trace

elements [1x10"M copper (C8027), 5x10™''M zinc '(Sigma 4750), 3x107'°M selenium
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Li ver tissue from human fetuses aged 13 to 22 weeks after .conception were
stored in RPM on ice prior to dissection. The tissue was T 5RBJI0Mi t h PBS

sol uti onWOhE7pesue was m nced by scal pel in 50 mis of degsaghi@nsbuffer
[ HBSS 20 12FEB2007 (Cellgro cat no 21-022-cv), 0.5mM EGTA, 0.2nmM MySH4,

10mM HEPES] ¢c; nHGe ' incubated 10 mnutes in_a 37 degree C
wat er bat h. (S‘Il'%@gcsé)ﬁgﬁ’d@tog%%gﬁ %\ﬁ%pécﬂg%eﬁ’bé ’)OWe‘Fg/’tnﬁélsHi‘Hé%éntaiE% , Wer e
removed. The minced tissue was incubated in collagenase solution (2ng/m
col | agenase> S5 R40 -%’ilég)gni‘%TQQﬁDD:a@é“h’éélédrmm@lﬂe (B85 500)mMgZaC12, 10nM
HEPES]) for 30 mnutes at 37 degrees C. The detached cells suspended above

the mnced gliczaos (Wegnen GB1979,c10ad/mlniveparsel fideqeEmaGHEs Ty g nyl on
filter (Falcon nos. 2034, 2350 or 2360). The minced tissué was washed with

| Mwash sol athaarh MgﬁﬂiMﬁ,q@@ﬁﬁl‘l}ﬁ'ﬁ : §£ in® / BSQ;( (.gma
A8806), 7.6uEq/L %al free f%’;’ttty ac]' so?éii% %gl??gag{éb%r@%ae 14%8 ng/ m
insulin, Sug/m trangfernin]. The solutions containing the cells that were
passed through the fi %%Fr’eslfep%ﬁ’kcregs 3661 Rated iy ﬂ%ﬂl‘%@e@e@mﬁﬁf?ﬁﬂb’cﬂﬂéﬂ@%t

m nutes. The ?/J er n?t ant was discarded. The pellet was resuspended in 50
ms of | M V&N To1 dif BRlcssiocedls grevaweB Ongn €4 6@vebiner nfacrix. 4The pulleesd celld@an
super nat ant was di scarded. The process of resuspending the pellet in

| M wash solgewem,plaips thai lryetbeen csetsprRSoIieAt TRON @A 0 rKalds LSS AN,
di scarding the supernatant was repeated 2-3 tines. The pellet was n

suspended iQeIRDem Biohh4 250 HNRA [M%‘{'h ' 0sg JRHE 51444),
500ug/ M BSA (Si _grra] A8806), 7.@5%‘5?‘1&%1‘ régh?%t %‘%‘é’fﬁ%sa EA¥5S [ 2. 36uM

B oaiotaduith MBer TR Yo Bt LB R BREM o i 1 T
10 minutes - lhour, rinsed twice with PBS, covered with PBS, and stored under PBS until
needed. |

Altemat{vely, 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 cells to attach. .

Ifu_séd_. STO célls were plated in 1.9cm? wells (1 .;2x105/wé11 for 24-well -
plates, 2.2x10‘/well for 96-well plates) in normal STO medium (RPMI-1640, 10%FCS) -
and _alloIWCd to ad_her-e for 2-48 hours. The media wés removed .-and replac.'ed with"media
containing 2ug/ml Mitomycin C and then incubated at 37 degreeé C for 2 hours. The

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

the cultures are maintained from 0-48 hours before addition of feta] cells.
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1.02uM ol eic acid(cis-18:1 n-9, Sigma, 01008), 2.71uMlinoleic '

aci d(ci s 18:2 n-6, Sigma, L1376), and 0.43uMlinolenic a‘c?cf@él &0N38: 3 n-3,
Sigma, L23768)kymgua/ M HDL  (Signma L2014), 5mM ni coti namimer/(SiguesN0636)

1 x Penn/ trep (Gbco 1l x), 1 x trace elenents [1x10-7M copper (C8027),
5x10' 11M zinc (Sigma 4750), 3x10' 10M sel enium 21 1 2 FES 28 O .112/11 7
72116 PCT/ i $I12/ 1196&Kiter zdeﬂ&ghwssr@esa)tqachqdofe%ﬁ?ﬂs VEEETRRS b‘ﬁlélér%eli% 15),

10 ng/m insulin (Sigma 15500), 5u-/m transferrin (Sigma T0665), 10"'M
hydrocor ti sp&tih S TemddsQenerdigénged bvaragend4ysi hacdB1Bvs peOug/ m i ver
growm h factor (Signma G1887), 10'6M et hanol amine (Sigma E0135), 10' 6M

thyrotropin r.e Ik Hhs were
plated in |M‘fi}ﬂﬂ%’r§d ﬂg?afé?(gst&é}s g@hglﬂ?d-g%% ﬂg%(df?begxt %C{@glcc%h Iﬁgb per | et ed

cells grew well on an_extracel.lu The | et ed grow on
plates that have beenBRISHINRS ﬂFI&‘Sr‘T’?ﬁﬁﬂhﬁuﬁ'ﬁ s k 8 %gl% Q/e 15,
Invitro Cell. Dev. Biol 24:230, 1988 was used to coat t he

General | y5 patpb at 86-wad plaieadsderedl afterrinfecion MAGRC Yy perha-&é S@Rr%ﬁputl on
(3Qug/mM in DIvVIEM at 37C for 30 10. minutes - lhour, rinsed twice with

PBS, cover et afBgafidlcsntrol &fibeag ererd B ainet flom DAdeGorpéfatemnat ively,
the plates can be coated with feeder cells prior to adding the pelleted

cells. Fore@%@q?lgﬁﬁﬂ%ﬁ Hit 2ki-GehLs chhat (3ey eaMACIKCI 1 fcd ghsﬁle@msbmre

used as fe onycin C gromﬁ arrests the STO cell's yet the
cells remain 15 aliv vide a_.sur D&S ach.
T used. | STOPERTEN Rl BrpEs MRt nﬁ@  SheiSeeh SHRRE 3 M T
pl ates, 2.2xlI0/well for 96-well 1p| ates) in nornal_STQ medl um (RPM - 1640,
109%-CS) with mouse negative control (N1537) anfibody 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 expreés CD34.

15 EXAMPLE 2
HCV infecfion.
| 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° Chjrbn.
20 bDNA Eq/ml titer of hepatitis C virus, RNA89S, per well purchased from PJ.:OMed 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 mcubation



and allowed to adhere for 2-48 hours. The nedia was rerm%id ﬁgqar,epl aced
with media containing 2ug/inl Mtomycin C and then incu ¢ & 37 degrees

C for 2MPJB¥rS72Fhe 20 nedi a was renoved, the STO cells wererwashed tw ce
with normal STO nedium and the cultures are nmintained from 0-48 hours

bef ore addjgsi e 2 _FES 2007. \\'0 112/Q772116
PCT/ US02/ gjgeté%rggf t&éqr%%?%ﬁﬁgjﬁ?gft%ﬁ’o 19;5‘8?“5%%8% eplacst eX@D’lj%ﬁ a?e\ise Themoved

usi ng gentle i ing. The nedia is generally changed every 2-7 days. The
cells haveanﬁ)oé’élﬁopﬁg\}rl‘t“g‘?“ﬂéﬂ agd rqpdigaionpasguipstiiadb sk asdriog e ramitee bfient  and

good cell norphol ogy. I m nunostaining of the cell m xture was perforned in
wel | s of Mpiﬁélolfthf‘%{@’d'ﬂéé ipthediloehd mptatlyRBPaiy 11 after infection with
HCV. Al pha- |-Fetoprotein antibody and negative control antibody were

obt ai ned from DAXO Cor poration (DAKO), Carpinteria, CA. Anti-human CD34
(34371A) and anti-glycophorin (32591A) nouse nonocl onal anti bodi es were

obt ai neds fgerBhatd ngen, San Diego CA and used with nouse negative
control (N1537) antibody from DAKO. Staining was performed 10 using the

LSAB2 or KO0676 (al krarké{)mgosphat ase) kit of DAKO according-to the
manuf acturer''s insti i Wapiatragiedifiostthe eeliscpyi weiti g thie dchetdyais mbmodel |

m xture has cells that express al pha fetoprotein, cells that express
gl ycophor Phirosgellscuitheet supxrprtess usalghimiatp %Exﬁﬂﬁ;%nﬂ@éthmgé‘aogﬁtls |ﬁ%n}x hat
express CD34. 15 EXAMPLE 2 HCV infection. N nety-six or 24-well plates

Prepal od g Seser et i Exanpre FEEEFoy SEL el I SatoncibatS <
of viral RNA using a chaotropic 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-we11.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 seﬁsitive 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 dATP,



STQ(Reid-99) cells in the 24-well plate. The cells were infected with
9.3x106 Chiron 20 bDNA Eq/m titer of hepatitis C virus, RUMEEESWher wel |
pur chas&d bromeRr oMed Dx. The inocula were sel ected so asrinBke the
final concentration in the well 20% 30% of added serum or 1.2 x 106 to
2.8 x 106 Chiron bDNA Eg/rnl. HCV infection and replication was generally
observed ovEfTR. ’ﬂ’oﬂdﬂgt 490naR €V ovindgrire (SECUBaN®D) 23 1 2 FEB 2007
Vs 0 02/0772116 PCT/I S02! 11968-; before assaying the HCV production. the
medi a was re@tme:dctemrgygzs'&@tmml{d'\heeveﬁ Hiter (SEQIEY ofgstion and
replication was quantitated by neasuring the nunber of copies of the HCV

RNA in the celksi@nd IRl Q@, A(W was extracted
fromthe cell¥s by usfng t%eb%neasy f&‘ﬁoﬁ% or % Tulture
supernatants usi ion nmethod (reagents from Q agen,

Val encia Caf SEBBER ST R ok St D! BV TGP SOAE LR Nk T -
concentration of viral RNA using a chaotropic agent together with silica

gl ass, whP cggacttgeageiptatatos 31 @andiondi/nofiith lpelymerasedEpicantps)e DL B1i96s -
chaotrop| c salt. Bovine Viral Diarrhea Virus (BVDV) is added as to the

cel | |ysat esg¢appitiox dyeirs c)bnﬂa@tﬁnB\dWeféQBides%é@éﬁPB@])tvé?leﬁ@&q{C\tfI??\{&%ﬁ&’t ropic

solution is added. G ass fiber colums are arranged in a or mat .

Th I I f t to th |
(appr oxi ma el y 0 1000 S BUBR S @FY““.EIE%% LR e bhEPRIATOC (ATCC

15 Dep05|t %853%0‘1%&5@}% %/ cont was constant fromassay to assay
usi ng t hese ol Eﬁ) X B Qr@ié’tq ohd - FAM | those RT-PCR
reactions that amplify

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

10 5'— VIC - ccetegtecacgtggeatctcga — 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 ea.ch experiment, the limit of quantitation was determined. The limit
of quantitation is determined by fneasuring the lowest conccntration of RNA that, after
eJttraction and analysis in the RT-PCR procedure, produces an output value that is within
the linear pcntion of the standard curve. Génerally, 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



and measure two or nore different RNA species si rrultaneously, in _the sane
tube, were used for these experinments. The HCV RT- PCR adsayE B8H here| n

was sensi:pipyeshe, | ess 20 than 10 copies per reaction and Pl(lﬁleﬁwﬁ?;g
range from 100 to 107 copies. Ten to twenty ul of extracted NA sarrpl e

was tested in each RT-PCR assay. RT-PCR was performed using the follow ng
reagents, BXIRI18GR warpositiveagans, ikivis fo3pipld e dntBippa\ssieganys HEWMesBNgaNRes: -
acetate; 300 uM each of dATP, 24 1 2 FEB 2007 WO 02/077206

PCT/ Uc02! - e sxncdCTP, . dGITP. dUTP; 400niivi HCV forward priner (SEQ ID NG
1) 5' ccatgaatcactcccctgtg -3'; 400ruM HCV reverse prinmer (SEQ I D NG 2) 5'
- ccggtcgtcctggcaattc -3 '; 45uM BVDV fonvard prinmer (SEQID NGO 3) 5'-
cagggtagtcc_rtcagtggttcg - 3'; and 45uM BVDV reverse priner (SEQ ID NO 4)
5" 5 ggcctctgcaecaccctatc - 3', and 0. 1U ul of Tth pol ynmerase (Epicentre).

DNA oligos tagged with a dye and cdaXAMAL3 nucl ei ¢ aci d sequence derived
from HCV RNA-and BVDV RNA were used as probes for the nucleic acid

pr oduct s5 gEites ediesk fradistdfehe RCVPGRu(turemedi2 QAL FedlYb#ICV probe (SEQ ID
NG 5) 5° - FAM cctggaggctgcacgacactca - TAIMRA - 3' and 200uM VIC BVDV

probe (SEQ ID'NO 6) clfuRs of laMJn Fetéi(?:@ﬁ?‘%x ﬁﬁg}%&gg &SGR i éaglg}egl eg 2)ut

The reverse transcri ptase an nerase crnal'n reacti ons wer

T POR acedl DAed plpref ?@eﬂ%v%ra?@éfmam LTI ATOP) by Ramukber

simul taneously wth the sanples were being assayed by RT-PCR and a standard
curve was Yeists Bl ‘f’?rér%?\i@lé§é“r SsTA Fem afBnRorpasgnttinteeiedrwiteHCV the |imit

of quantitation was determ ned. The limt
(RNA898) was purchased from ProMed Dx. As a control, no 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 culturé medium. The cﬁltures were jnc.ubated with the v1rus Ifor 24
hours at 37 degrees C. The innoculum was removed, the _culture_s were washed with 1ml
of medium, and then cultured in fresh medium. Culture supernatants were sampled
before each medium changg (every 2-3 days) and HCV RNA measured using a

15 quantitative multiplex HCV specific RT-PCR assay a§ described in Exazhp_le 2. The
limit of quantitalion (----LOQ) of the RT-PCR assay for sﬁpen1at;nt samples was 600
HCV RNA cqpies/sample. : |

FIG 1 depicts the results of the RT-PCR assay of the cell culture
supemnatant. FIG 1 shows that RNAS98 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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of guantitation is determ ned by neasuring the | owest cogﬁfg‘iégﬂ on of RNA
that, after extraction and analysis in the RT-PCR proce duces an

output W ey hat is within the linear portlon of the s rd curve.
General ly, a‘l "t he negative controls (i.e.,- denpnstratl';(?;’o QH'”(é“ or no HCV
production) should be below the LOQ 20 FI uorescence was neasured with an

ABI 7700 SeTjueneruieinabsielof tHeANDWV i@ eu1BirOf¥ai0ie) infdiRnpPr esence of the
control RNA, BVDV, in all sanples confirns that the RNA extraction and

RT- PCR steps of the a \1"0

112/ 11772116 PCT/ 1150%?1@%5%,\%{@%@3%%%@%”eré\ig%pg%‘sluja ﬁ%séngﬁ‘ﬁ‘&?s‘a xamplgds
possible to i ger r et t|v HCV resul vmth confidence. EXAMPLE 3 5
Ti me coursea QPP fyd ogerdy e ?Cfe‘?g Pienp I‘r"i"‘@ﬁ%’f‘ﬂr@“ﬁﬁﬂ@ aTSXRed-9neeist i e rombanr es
of human fetal cel I S were prepared as described in Examner 1 and plated
over a feeddrcellapltedorerppx iyeélh Sere freat einSAOpReEndirgQYedoeith ICVThe nunber
of cells plated were 2x10'/ well. Sera froma human patient infected with

HOV * ( RNABYRNASES)pHA abasReeh W IRroNeg p@i‘cha@&i ﬁorﬁ%w% DX SR ﬁ]&%ﬁ‘oladded

to another 10 sanple of cells to be tested. A 300 ul's aliquot

atient se g f ture The

(F:)ul tures mr@%uwﬁfic%bg?ghél%t of ﬁ @?{rleﬁlst9‘1:'%rwaflf(ad?iact‘jfrasseaflag‘;)d%ggioéé‘élr@e The
i nnocul um was,.r e t he cultures were washed with 1rnl of nedium and
then cul t urdd¥H- f rﬁprr'?é‘ﬁ’itstﬁﬂpm@flnﬁtﬁlryel %bd@r ratram PPN Ee/ veedlmpThecrellbef or e

each nmedi um change (every 2-3 days) and HCV RNA neasured using a 15
qﬁgnt i tati¢8ltvg W’@Spp@;baﬁé\wlﬁpé@}/m'us:fom4 RORsas 3ayjegseni@sThe hedulum weanpl e 2.
! removed, the cultures were washed with 1ml of miedium, and then cultured in fresh
10 medium. Culture supematants were sampled before each medium change (every 2-3
days) and HCV RNA rpeasured using a quantitative multiplex HCV specific RT-PCR :. :
assay as described in Example 2. The limit of quantitation (----LOQ) of tiie RT-PCR
assay for supematant samples was 600 HCV RNA copies/sample.-
FIG 2 and FIG 3 depict the results of the RT-PCR assays of the cell
15 culture supernatants. RINA898 showed evidence of hiOh mfection The negative control

cuiture 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
Cultures of human fetal cells were prepared as described in Example 1
and plated over a feeder layer of mytomyein 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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limt of quantitation (----LOQ of the RT-PCR assay for gypggghgigant sanples
was 600 HCV RNA copies/sanple. FIG 1 depicts the results of the RT-PCR
assay ofownheréel| culture supernatant. FIG 1 shows thatPENE8TEYSHToned

evi dence of high infection. The 20 negative control serumyi el ded no HCV

> FEB 200750Ell + 20PeAtrsbe B RSaS T ATEREE VAT el o TR %T 1 he

HCV in culture media after infection Cultures of human fetal cells were
prepar ed asdddésc Oidmtiof eulExamstient Therrhiprearatinsyeatedwithdleyirnaipss of
"Mytonycin Ctreated STQ(Reid-99) cells. The nunber of cells plated were
4x105/ wel hourSef 790, OTReAinbeUTRR vRatt@bYed, ifeentlvbesm érd wiNebr(iEBNAGAEmlafd not
infected with HCV was purchased from ProMed Dx (negative control serum. A

200 ul ali ﬂ\g%as‘ﬂf Rk ENhe SQEAYRSr eaeqjtﬂgxd{ '131 geRpA e Beflinldy

culture i um I'S represents approxi mate x 106 C uron bDNA
Eq/wel | . _The cel ul ture S|n ate vmththe virus f 2 s at 37
degrees €1 1%%“?41@6@’15%“\%%” lé%&ég‘ tHBET ‘t"ﬁ‘reégub‘%# W\%&?ﬂe CW?‘ECL n of
medi um and then cultured in fresh 10 medium Cul ture supernatants were
sanpl ed belavestehahdaedlidamn3e Hangeand dee B\pfier Bifeatigps )TharietaHOVNARNAS eidrastaded
using a quantitative nmultiplex HCV specific RT-PCR assay as described in
Exanpl e 2. gdheht kididd 9Eateiaid thaRnessy(method (Qager). tHEVRINRAR thasagyes or

super nat ant sanpl es was 600 HCV RNA copi es/sanple. FIG -2 and FI G 3 depi ct

. the resul (%af I‘ue&ﬂgeﬂmE@qﬁ&:ﬁﬁé’tﬁleq;mm[}%x%{/ specific RT-PCR assay. The limit of
quantitation (----LOQ) of the RT-PCR assay for cell associated RNA samples was 100

10 HCV RNA copies/sample. All negative control cultures showed no HCV RNA (data not
showﬁ).'

FIG 4 depicts the results of the RT-PCR assay of the cell-assqciated 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 extemél 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 RNAS898 (or negative control

serum, not shown) were added to 0.8 ml of culture medium and incubation performed for
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15 cul ture supernatants. RNA898 showed evi dence of high |n eehiAg The
negative control culture showed no HCV RNA producti on. ures and 3 are
exanpl e\3 Qhathsahigh level of reproducibility of this hi@\{,@s,g.am, not

obt ai na Pe using simlar HCV assays. EXAMPLE 5 20 Tine course analysis of
cell associated HCV RNA after HCV infection Cultures of human fetal cells
wer e prepanacthouss steFECi befekri2d hExanht enedia easdemositd dhovdtures Waedeshddayer of
nytomycin C treated STQ{Rei d-99) cells. The nunber of cells plated were 4x

105/ wel | . gp'tﬁe LAREERRAMSn ARMCOX WTBITELMDM Sontaikiife diiefeancdaBMratidds df 2 F8
2007 X10 u2/0/720b PCT/US--2/u¥X Eq/well. A 200ul aliquot of serum RNA89S

redi o Thebe RPN S ARE T eSRaLai it hofE BRPTERe o Hrfloa U R

i nocul umwas renoved, the cultures were washed twice with Im_of |Mwash
medi a, and in heplicatreandiihe apBYVGRINEOBIP ARIHDHEY AR PRIPFRRSH SRF PRI e dhUFR or 5
harvested by disruption with lysis buffer. Cultures were simlarly washed,

t hen fed Drincutative siret wurdmyth@preskaye 3f inddjtof thasupedayads wéreeemovefdeantdi on.
The total RNA was extracted fromthe stored |ysates using the Rneasy

met hod (Q a%@ Bed »b@/ﬁ@imeamhh@orﬁﬁlﬁm%sawa%oﬁ&%taﬁ@ﬁopmoa e tatlog)e

mul tipl ex specific RTPCR assay. The limt of quantltatlon (----
of the RT-P associ at ed _RNA

100
! oo/ AR Y it Ful e bt i e R Bt i st B B e

shown). FIG 4 depicts the results of the RT-PCR assay of the
cel | - associcall @prmigyer Wih dispiRieith jysis buferandderal Ré%%szsfir%&t@dwﬂwhﬂmemr e

observed on days 2 and 3 after _
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 san_lples 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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infection and significant HCV RNA was still present day 6 after infection.
The increase 15 in HCV RNA fromday 1 to day 3 occurred afyer regrg¥al of
the external inoculum thus indicating the HCV is replicating within the
cells. EXAMPLE 6 Inhibition of HCV infection of human fetal |iver cells by
the antiviral agent VRT-106866 20 Cultures of human fetal cells were
prepared as described in Exanple 1 and plated over a feeder |ayer of
nytomycin C treated STQ{Rei d-99) cells. The nunber of cells plated were 4x
105/ well. A 200ul aliquot of serum RNA898 (or negative control serum not
shown) were added to 0.8 ml of culture %Eand i ncubation perfornmed for
28 12 FEB 2007 WD 02/ 077206 PCT/ US02 09 hours at 37C. After 24 hours,
the medi a was renoved, the cultures were washed, and the culture nedium
replaced with I MHDM contai ning different concentrations of the conpound
VRT-106866 (fromO to | QuM. Each inhibitor concentration was tested in
triplicaté and the posﬂtllﬁléomﬁ’élﬁlén comprising plsel OTlaKIUVE@I}DmSlmghMCﬁlrhS

t upl t f th t
the. super nat dstiei e BfbHRsER Rt e W e RS Bt co kil g
the same conc®entdplibhamddteden i, WErexﬂHeQ:bn@Bsm@ﬂi@hﬁ bdate BofkaNan a&ﬁ‘? 5000

cel

cul ture medi um was renoved, the cultures were washed, and the
monol ayer Was:Olie§PﬁbQP@éltlﬁ\ﬁwusyS|ﬂse wedin §HCAN RN AsevenBNAekoura efierd u5| ng the

Rnea met hg gen cr [ w2d. H | es
was ?r)éasur ed %Bl(n%l e ghe?gge%fuﬁt ﬁ&gglr?g (%gggég %P%?%P?Mar%’fﬁgeé@zs
The |im tjoof AHaidantBjpk QulRfe CHIMGHBH; FE81 AT Rt sifyOBoReldrd AMERELAL §9 ﬁ%o-
sanpl es was 100 HCV copi es/sanple. FIG 5 graphically depicts t

resul ts whi ct2269,eAPCETBEP0RH Nass PTRAB23) dor the cell mixture that consists of 4 x 10° 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

20 105 cells.

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

steps:
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standard devi ation of "% of control HCV RNA" (sanple val ue/ mean of positive
control values) fromthe triplicate cultures. FIGS shows that Xl?él\'@l%%%
is an effective 15 inhibitor of HCV infection. 29 12FEB2U 1 CLAl : . A
conposition conprising a cell mxture conprising liver cells,

hemat opoi etic cells rel eased(a?ronaﬁs&etih' ¥ @lerddf athuibiBige@ gfek bh®S ofBIENS Or
ol der after conception, and feeder cells, wherein the conposition can

produce nor e aftsapongspiien BoDouifesspmesisiog Beebdtitis C virus in the nedia
(HCV) RNA seventy-two hours after administering the HCV virus, RNA898

(" RNA898, " deposited on March,27,. L . 1.C ure

Col I ection, 10801 Uni versi ty&)%oul g‘\%ggaél,ngl\t}gen%g%gée,g l@?@&l@gfenz(g%%hércc _
Deposit No: Rbflagehddd tof eparateecetieflonnih¥tivee t hat consists of 4 x 105 cells.
2. The conposition according to claim1, wherein the conposition is capable
of produci_ng nore than about 10,000 copies of HCV RNA seventy-two hours 15
after adnnistering RNAB98 f@) t hEEMQVE obiecist49TBICINAT gEeAie f5ar8 thyrseparated s

cells. 3. Theceﬁg),nposi tion according to claim1 or claim?2, wherein the

conposition is Capabl e of producing nore than about 50,000 copies of HCV
RNA seventy-two hours after adm nistering RNA898 for the cell m xture that

consists of 4 x 20 105 cell@) 4. refnozirigresibldodreetoffpil the Bepatat&bddllsm Xt ure
prepared by the following steps: 30 12 FEB 2007

(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
(f) culturing the cells in the _serﬁm-free media of step (e);

15 wherein the composition further comprises feeder cells.

5. The composition according to claim 1, whérein the feéder cell is the
.. STO(Reid-99) cell ("STO(Reid-99"), deposited March 27, 2001, in the American Type
" Culture Collection, 10801 University Bouievard, 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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(a) dissecting a liver of a human aged three nonths or ol der after
conception in a buffer conprising EGIA; (b) incubating the di stéqﬁfmzm ver
in a buffer conprising collagenase to separate cells fromthe liver; 5 (c)
remove objects 40 micron or greater fromthe separated cells; (d) renoving
red bl ood cells fr om t hé/. sﬂmomm;mbiittcmlalcsqrd(ng)to clkandperthing, ierdetHesced in
step (d) in a tllmfree medi a, g@rlsmg calcium free fatty acids
(FFAs), high ]t’§)”‘lt‘r‘rﬁ(96?8f‘§|thr°(“ 0 migrog; flisti nani de, trace el enent s,

epi dermal growt h factor (EGF), insulin, transferrin and hydrocortisone and
optionaliy, any one of the ingredients selected fromthe group consisting
of glucagon, liver growth factor, ethanolam ne and thyrotropin releasing
factor; and (f) culturing the cells in the serumfree nedia of step (e);

15 wherein the conposi ti8@anfeln0trrhmsitioomp¢dréieg té elatherl creldim.4, ScheElivethe cell

it di |aim 1, wh he feed Il is the
STOL R o- 08) - SNI:"Y Ebrestoed G X Pa 6 ahe Sloniech c2s abekpress lhuin, and

I assas, VA
/Zkgerl i can ggg cel%%%x?a&%lglp)%g?lﬁ&ﬂl b&ﬁggt_}%s%%'g;éﬁy Bl Xf]g;‘?fé! éﬁ‘éégg tef%/gﬁagcor i g

to claimd4, wpeateinn the feeder cells conprise STO( Rei d- 99) cells. 31
128200? 7. The conposition according to claiml1l or claim4, wherein the
cells in

9. A composition comprising a cell mixture comprising Iiver‘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 glyc‘ophorin, 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: serufn—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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the cell mxture can pass through a 40 mcron filter. 8. The conposition
according to claiml1l or claim4, wherein the cell 5 mxture c?zpﬁ§?®7cel | s
that express al pha fetoprotein, cells that express al bum n, an S that
express glycophorin, but is substantially free of cells that express CD34
protein. 9. A conpositi dd. dbepompbsigomacetdingixdnyraneodriuims il ypjadd Y dnrtioel | s,
10 hematopoietic cells released fromthe liver of a human aged three nonths
or ol der aft ef°mEHRepE FWCGQHWF@EH& cells, wherein the conposition
conprises cells that express alpha fetoprotein, cells that express

al bum n, and cells that express glycophorin, but is substantially free of
cells that express CD34 protein. 15 10. The conposition according to any
one of clainms 1, 4 and 9, further conprising a culture nedium conprising
the follow ng ingredi entls: Thecompbsitien aedrding tacclhion drwvhdEgiaghe pitkence of the

ni coti nam de, ce el enents GE, insulin ransferrin and . hydrocorti sone
and, opti ohal Fyﬁfﬁ?/tewg%&‘ec'{eﬂgyiaﬁ?%e@iu ﬁegecgeglafg%?g}f §FPORFEREY 588p

consi sting of jrghuseliRRescbhdeinddrMiid pER%Idake stehfignol am ne and thyrotropin
rel easing 20 factor. 11. The conposition according to claim 10, wherein the
cul ture nedium does not conprises Low Density Lipoprotein (LDL). 32
12FEB2007 12. The conposition according to any one of clains 1, 4 and 9,
further conprising an extracellular matrix. 13. The conposition according

to claim9, wherein t helﬁ)r g‘ﬁgEgﬁgg%gargg%cp?%ggjﬁan@ro%te%if@la.lmsls ,eé{ a6ncdt&,(¥'url%}¥era

procedure selected fromth

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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i mrunof | uor escence and i munoper oxi dase staining. 14. The conposition
according to any one of clains 1, 4 and 9, further conprisi n@?aﬁ“-lm 10
15. The conposition according to claim 14, wherein the HCV is RNA898. 16.
A nethod for isolating and cultivating a cell mxture conprising the 15
steps of. a. dissecting a |i¢er ofesasprnding thgyedlisiofisiep (dontarssrum-iisk deadia,

after conception in a huffe Q ising.EGLA: b. incubati t he.di ssect ed
liver in a bu‘fcfné?rlsé%%aﬁ?lgfnﬁglrgé{ﬁp gglr‘fgglém?@é’stéaﬁ%% en%ehp%’ HSBIR(RBS I e -
20 c. renove RRredrisdHe, MEHRIdANyY, FiRRdrRbmipFisiRk bhf ofCoRtha {fedi &l bdectsh
removing red blood cells fromthe separated cells; 33 12FES2007 e.

resuspendi ng frie theroupebnsistige ¢fdpluceean, Hegrigme Wihdactap¢thanoleonmpe ansli ng

cal ci um FjFAst %—I?L .nnrieé;%ti nggitde, race el ements, EGF, insulin,
‘transferrimn, hl’fyo rrogéor FGREA A" ptionally, further conprising any one of
the ingredients selected fromthe group consisting of. glucagon, |iver

growth factor, ethanolamne &nd 5 il thoBélr ih@lﬁ@s%&hﬁgrefe&ﬁédi’z{?ofﬁé‘;d(e?.-
culturing the cells in the serumfree nedia of step (e). 17. The nethod

according to claim 16, wherein the red blood cells are

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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removed by centrifuging the suspended cells at | ow speed (50xg) to pellet
the larger cells 10 for approximately 3-4 m nutes, washing tqe&rﬁgkl t hat
pell et and repeating the centrifuging and washing steps. 18. hod

according to claim 16, wherein the serumfree nedia does not contain |ow

density lipoprotein (LDh).A ket fohagsying Hd W infe@{RCdomigisi the stebd &F: HCV
conprising the step of contacting the conposition of any one of clains 1,
4 and 9 or the cell mxture prepared according to the nethod of claim 16
or claim18 with the HCV virdis RNASYBUSE the eompasitivatacerrdingdaiapapenmet claims20.

The net hod agcgr.di t o gl ai rein the HCV virps i dded .to the
conposi 1 on ang e atef Rafled Aeceti5h & Babl fo Prefaitn 185l BRBEteal ' 2
vol une of about 0.52nl per cnR prior to washing the cells in the

conposition. 34 1 2 FEB 200%. 21.cohtdteihpeid detls irithe @pmpgsiticly withf RRCABIRor its
conprising the steps of: a. incubating the conposition according to any one
of claimsd 1,nfactigyg equiyaleat:@sf| ni xture according to claim 16 or claim 18,
with a feeder cell; b. contacting the cells in the conposition with RNA898

or its 5 infectious equivalent; i . HCV
RNA associated with the cells ofﬁg gﬁggﬂﬁﬁﬁﬁ%%gﬁ?f@ﬁgﬂﬁﬁﬁﬁggﬁﬁﬁéﬁ%%ﬁpre
cel | s are cultididetid of the@intpdsitong el rhedi@itwhidR thieedila are cultured or both the cells

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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10 22. The method according to claim 21, wherein the feeder cell is the
STQ(Rei d-99) cell. 23. The nethod according to claim2l, whereii FB& 2007
gquantity of HCV RNA is neasured by conparing (a) the amount of HCV RNA
present associated with the 15 cells or nmedia in which the cells are

cultivated with (b) an anmoung. of EWadtingMercesie@Pihe coipotisioh Math RISARSEd as
an internal control. 24. The nethod according to claim23, wherein the

second viral RNAis fromBovine Viral Diarrhea Virus (BVDV). 20 25. A
net hod for eval uating the abflityadningtengibeiermpaingftd e compositionddfece pon

of an HCV co LSl . igagubat i t he conpositipn according
to any one o%*gﬁeﬁgllé%aCghgg%dg%g}@Aggglopgt‘lsﬂq%‘ftgu%@g? Fﬂtga?cg claim16 or
claim18,. with a feeder cell; 35 1 2 FEB 2007 b. contacting the cells in

the. conposition with RNA898;d.c. agiehsuriaf e MQVIROGAPRAGhd @1kN8e media in
conpositiogn before or  after the cells are contacted with RNA898 or its

“infectious edthichihssells argeuljuredeos bath the cellscandthe medigci ated with the cel s,

the media in 5 which the cells are cultured or both the cells and the
medi a. 26. The nmethod according to claim 25, wherein the conpound inhibits
HCV production. 10 27. The nethod according to claim25, wherein a
plurality of conmpounds are screened simnmultaneously for their ability to

i nhibit HCV production.26. The method according to claim 25, wherein the compound inhibits

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 thé
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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28. The nmethod according to claim?25, conprising the further step of
conparing the neasurenent of step (d) with the anmount of HCV asgeciat

with control 15 cells, the nedia in which the control cells are cul'tUred
or both the control cells and the nedia, wherein the control cells have
been subjected to steps (a)-(d) except that no conpound or a known

i nactive conpound has been adm nistered. 29. The nethod according to claim

25, wherein the feeder ce is th 20,. ST Rei d;99), cell.. 30. .Th hod
according to claim 25, 3&&1@&‘&”??“9%’@“{5?&%%&1%? ( hegein hg’a HapUY (ﬁw _

determ ni ng RAG\ fuURMriiYedty fedtsENAnREDOGE %gﬂlem& BhiR®edzebh SRPIPARRdi @ in
which the cells are cultivated. 36 1 2 FEB 2007 31. The nethod according
to claim30, wherein the quantity of HCV RNA is determ ned by

reverse-transcri ptase polynmerase chain reaction (RT-PCR). 5 32. The net hod
according to claim 31, wherein the quantity of HCV RNA is neasured by

conparing.(a) the anou H associ-ated Wt he. cell or medi a
in which ?h_e cells areaéuﬁfﬁ%{%@%cf) "{%ﬁoc ma#ﬁ&&e}eéﬁtwa?ﬁgrﬂfy@'cond

virus that i KNS aImesuRA Yy doRipgading ¢9thé AnoudtQf 3TV RIGA aBddanekdaw i il il ok O

~claim 32, wherein the second virus is Bovine Viral D arrhea Virus (BVDV).
37 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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