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USE OF CELL LI NES TO PRODUCE ACTI VE THERAPEUTI C
PROTEI NS RELATED APPLI CATI ONS Thi s application cl ains
wob@shemses it of U. S. provisional application sSeCT/ak2004/033260
nunber 60/510,509, filed on Cctober 10, 2003, which is
hereby incorporated in its entirety by reference.
GOVERNMENT GRANTS This invention was nade in part with
Uni ted States governnent support under grant nunber
70- NANB7H3070 awar ded by Advanced Technol ogy Program
of the United States Departnent of Commerce and with
support froma NH Snall Business |Innovative Research
grant (Grant nunmber: R 1 43 Gwb6480-01). The U. S
governnent has certain rights in this invention. FlIELD
OF THE I NVENTION This invention relates to the use of
cell lines, particularly virally-imortalized nor nal
human cell lines, to produce proteins, especially
t herapeutic proteins, including therapeutic plasnma
proteins (TPP), that are capable of being expressed in
active form byhepatocytes and to the use of proteins,
t herapeutic proteins, and especially plasna proteins,
produced by hepatocytes for the treatnent of diseases
and conditions affecting the Iiver and other
or gans. BACKGROUNDOF THE | NVENTI ON The saf e and
ef ficient production of novel therapeutic proteins
represents an expandi ng mar ket of the
bi ophar maceuti cal industry that is fueled by the
recent conpletion of the Human Genone Project and by

USE @ JELEChNES TiC PROIWERCLE TIVEITAERAPIUPIC PROTEINS
mrﬁmm—&—drcrg—
devel opnent in the genom cs and proteonmics era. Am
Cdinical |ab, ZRQ&. w P - hough many of
t hese therapeutrt#f#iﬁ@#@%ég¥§éggigsproduced by
r.econbi pant. t echnol o i.n Chinese Hanster Ovary (CHO
THE LA S oh B AR S SreVitigpal epplioalipr st number
60/510,80%; F8PRS0IBEEL 0, BT, WHIEY & hdtebdatd '
het er ol ogous proteins iIs better§g%?®§%$%%&gﬁp%§%ﬁ¥PXg
referenqehe native form of the therapeutically effective
protein. This is |G ,tiggg when such proteins
are the product§G§$&$$ql ;ﬁ ggg%nd the resulting

oteins are highly processed gost-translationally. It
f%]'s IRNFRUPTH WAS 3 %m,wt wih United States government support under

grant number 70-NANB7H3070 awarded by Advanced Technology Program of the United

States Department of Commerce and with support from a NIH Small Business Innovatives
Research grant (Grant number: R 1 43 GM66480-01). The U.S. government has certain

rights in this invention.

FIELD OF THE INVENTION

This invention relates to the use of cell lines, particularly virally-immortalized

normal human cell lines, to produce proteins, especially therapeutic proteins, including

therapeutic plasma proteins (TPP), that are capable of being expressed in active form by



acconpl i shed by isolating the native formof the

protein or a reconbinant formof the protein that is
wexpsesseed and processed in the human producer PCBIUB2004/033260

addi tion, the production of therapeutic plasm

proteins (TPP) by ceII-based systens woul d avoid t he

ha ard of. bl oo r|v roduct t he, nost. bl e of
hepatF IR0 f1erise OLBIALSHNY AFAPBRE Pi-P R SRAL P GRS eleins,
produ@&f B}eﬁéﬂai’octyws F6thg %éﬁﬁ%ﬁt S A6 6dsSna "c@nditléﬁsl'@fécﬁné fh%@lver
transm fting viral infections, a perceived risk
andoﬁwrg%@nqor t he manuf acturer, user, and patient.
I ndeed, the recent dlscovery of new strains of human
innunodeficiency virus and the agents responsible for
the transm ssi bl e spongi f orm encephal opat hi es, such as
mad cow di sease, exenplify the everlasting concern for
bl ood- derived products. Collinge, J., et al.
Mol ecul ar anal ysis of prion strain variation and the
aetiology o 'new variant' CID. Nature, 1996.
383(6602): p. 685-90. Limtations of Reconbi nant
Proteins as Therapeutic Drugs . Currently, many
proteins that have been approved for clinical and
therapeutic use, with the exception of nonocl ona
anti bodi es, are nass-produced by reconbi nant protein
technol ogy. Al though these products have been proven
safe and effective, not all behave identically to
their native counterparts. For exanple, reconbi nant
factors blood clotting factors (rF) VIII and X are
nore rapidly cleared follow ng infusion than their
pl asmaderi ved counterparts. Shapiro, A, E. Berntorp,
andM Morfini, Increnmental recovery assessnent and
effects of weight and age in previously untreated
patients treated with reconbi nant factor | X Bl ood,
2000. 96 (suppl 1):p. 265a. Recent findings suggest
that this is the result of inconplete or inappropriate
posttransl ati onal nodification. The rapid cl earance of
the b-domain deleted formof Factor VIII, which is
used in the United States, is due to differences in
phosphol i pid binding. In contrast, differences in
sul fation at tyrosine 155 and phosphoryl ati on of
serine 158 of Factor IX result in nore rapid clearance
of the clotting factor. Wite, CGIl., A Beebe, and
B. Ni el sen, Reconbinant factor | X Thronb Haenost,
1997. 78: p. 261-265. dinically, nore rapid clearance
of these clotting factors nmeans potentially nore
frequent and hi gher dosages dependi ng upon the patient
popul ati on. Al though one strategy to circunvent these
shortcomngs is to use plasma-derived proteins, there
are al so
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percei ved risks, as nentioned above, associated wth

this approach. Significant Unnmet Need for Therapeutic
wee@smB4836 Henophilia A (Factor VIII1 defici encyPCEHOS2004/033260

henmophilia B (Factor | X deficiency) are bl eeding

di sorders that are inherited as X- |inked recessive

traits. Thusi Egig a Rl.e cl usively.
Bot h henophi A Eljfl\.ﬁ.‘{;..up. 1 t er ogeneous
ciofedbld AT MibA pYSducabh 6f SRel &%&p@ﬁtl@}bﬂom&abpresents an
expression. Henophilia Ais far_ nore connon, occurrin

expandimg thaiket 606 btoq»hm@@mlq&hmégsmhﬂwé fugled ‘éﬁth%%&e@fscomplgﬂon

oise G345 el B aReR b Ly Pt bec RN 2

proteofiQRBPALIREY A. 1%8/”eei@nee@mg2;$8r@%velbpmemntz tlasdenotboe and
i nci dence of henophilia B is 0.25 in 10,000 nal es.
proteoqiaseemtA, Clpn@é}p& 4e0 Vel én%? recombi nant Factor VIII

a&l%c%@(h ‘fx?:ﬂlg/%qttﬁe% ﬁﬁé %{eﬁtléjﬁr%%lﬁsoa[re bR k)fdcdﬁ&édrﬂ%l recombinant

t're heno IS estinm

technoldgyée (Im,t&sé Hamstef Otvlafy (WHTOD )chwl 16l endh etimopingr hmmq@cg@ﬂltm%dhere
rec ei v

e o e SIS U 8 SRS, B
accom%h'ﬁfe&'b NRin Stng tH@ﬁéﬁfv@lfbﬂﬁ bf @€ @fﬁﬁaﬁﬁuﬁbﬁgdeffdcﬁ% progeid. aCiifss

0 ove the shortcom ngs of tra i onal
particulatyotrix whm sushphesdiok etsi the pradugts of mwdtinle senea gnd the resulting

proteisB AR 2Rl BEOT T DU B o TRaEs G ! 0

accomgAéh%ﬂ%:yQQﬂ&ﬁlg thah@te fofin BEthefpa@linl orel raedrﬂﬁﬁant Savreofthe

i ci ency (heredltary enphys t hought to
protenaﬂlab@texme@wddmiwcem Fpihcdoan @&dg‘gﬁﬁﬁﬂﬁs i n Europe

S on BRI Gl RGBT apoprmian

system'EGMdl@ akoidfihd hiazerds Blfhkaaéelﬁnﬁd ﬁaﬁucm; am:lmﬁstmotﬁmwhlﬁ is

Editors. 1990, W B. Sounder
viral oo P K8 SR BP0 SEHa 0a bIREIGET AP R =
Vlﬂualﬁgﬁlg@ ot trra?rlsnﬁ@ian %ﬁf‘ﬁYectl&Yss hiperobived eigk Sxis@ sk b hRBuRCturer,

structive nonary di sease are characterized by an
user, antipatianic &@Edﬁhﬁ' regant didcquersioé npwstieing ghbuma) mynuradefigiency

o B SRR L LR, o
as mad\&)\f?‘ Q%Qs%né?)&nqj‘hff kiRsdveffsting cbheghir blepdcdunived btd)ﬁ&ctls 0

damage of th nmonary epithelium Adnlnlstratlong?
Colhnscsﬂpleéﬁle,rﬁfallecmamdy&zm’p@f%ﬁé AR\l W8 1 qedglogy & new

va;zarithé.fslge[\&a%r%r 1%33%(;6) %85@@“ ase in the lung in

sease€s ter one in 2000 children is
born with the CF genetlc defect in the

Limitations of Recombinant Proteins as Therapeutic Drugs.

Currently, many proteins that have been approved for clinical and therapeutic use,
with the exception of monoclonal antibodies, are mass-produced by recombinant protein
technology. Although these products have been proven safe and effective, not all behave
identically to their native counterparts. For example, recombinant factors blood clotting

factors (tF) VIII and IX are more rapidly cleared following infusion than their plasma
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Western Hem sphere. Currently, there is only one

pl asma-derived AAT licensed in the United States,
woniosis4sas been in very limted supply. Many oPCT/82004/033260

di agnosed patients have therefore not had access to

AAT treatnent. Despite the |arge body of evidence of

RIS R At
assessr?%é ratétgie}gpcgs %}l" E%i%%dan@lva@eliﬁpi‘éviobyly Qhurbdved paoshacheatddivsh

need for fully functional,
recombiaknsfadtby EXp Bicws 2600. AATsuppl by @r ¢@e t he short coni ngs

f [ t b d- ' T S
dtesencanbngn e ab BT Mo TR R bpbibpBate post
translaﬁ%ia? ARG ERioh NTTRE bpidcle¥ah & baRaB [doRiat JeldtedbrindofTag@n

uncti1on and ul ti mat _e:{éddea_t h. Sepsis can_strike
VIII, véigtoisarsedhih thanited Stateygisdad thodiffsreapessinphiesphalipid binding. In

ne. nia,,t , d : i td
G A o LAY S B3 o
Factor??{g@mlf @lh&d r5A8 eReRNES oiBagltiaigl factor. | Whiter@dr.L., A. Beebe,

rinolysis (clot br eakdown?H and i nfl anmat i gg fuels
and B.t¥ielspn,Rpcewginent geios b <y hsomp laemest by d7e d3:at- 206265.

sepsi s, s the | ' C ' j
GEEE e e EAR AR B flor i ol ol R pORRRAL R
frequeBi&@idetibher Bagdpey eqyendimg aipor G, fentpepuletsesAbhoughme strategy
~are diagnosed and every d 1480.\}330%& vvqgl dwi dag di e
to circpmgy pidhers oSS 18@114%%%1% THEaPHERTST oY 86p8TS s
percei{é%dgiglgdastrﬁ?lﬂfotn@ Svel KsHBRRIK MBI UpHRRén/i ng infection

supportive therapy 1f the infection | eads toorgan

t Rili@M O ool VanmBietecy) a0 aamepiEl A 8r (@asof I K3jciermy) are

prospective study. JAMA, 1995, 273. p. 117-123 g ven

bleedinp disoriesnibatase inbdrimdal Shduded seessiededgal st both pggt males
at I ent .t h .sepsi s. }.C |

amosP 31 5Dk R50Ph e AU, SSROAT0 BRI il i

with va8Bblk GeilebNeSdinhay exgeaionh ditniophilan &f faebre/enadoi,tocowrting

~__to their avail abl e the_ra(f utic arseﬁ I %ggl r{gy

in 1 ina3200P 30008 alern Teotpided Hatse e Serass 3\61’1 Vithjepgd - fagkson,

Hemo?ﬁz‘i’z?z%&b?;%n% Ehnd Bhise b SRAS RmefiBRYTotnal BEHaLABIHRYETDIS. 59:

erapeutic 1nterventions i n human sepsis have been
p. 2882%ed upon the prem se that circulating endotoxin is

responsi ble faor. the critical _cli.n.cal [ t

CordRs dieo grs s pzopRaBg s gorRD R Grh A8,
plasmlaﬁiéﬁve&’gﬁ‘d KeedbinBat Faamy Vat] 40 GKicoBednhated pye ussd dasheé lifetime

to fail because once the clinical signs of sever

treatnmpef keraomhilis: o irmstimated dhad thsperFiBariryahe Riogey deemophilia
popul?ﬁél}e %gé&’? ?iﬁtye;ogrgﬁitgegﬁﬁe%ﬂ LY to AR 5t AR Y FALASHefis a

clear need for fully functional, naturally-processed blood-clotting factors to overcome the

e The natural history of
ﬁ%m%g
p

shortcomings of traditional recombinant methodologies and/or the limited availability of

blood-derived TPPs.
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based on natural plasma proteins with anti-coagul ative
activities has appeared o the clinical horizon. In

W@ ewsnas3epsi s, the coagul ati on systemis act i REr/@82008083260
event evidenced by the presence of intravascul ar
thronbi in vessels and tissue and the occurrence of

i rRunreet (hAIA ROl SRR BOnrité iviatpricat uree

| eiiRths@ngé i
is net(tfbrgg? gt 5 sI " e\féa?eif ?Kgod&ii 1elﬁﬁ7r Hg%égltawn%ﬁ?érﬁa)"iﬁ ﬁfbught to affect

undel SR 0P rY0,080 drdixiduals geE@nop@ and [Se Ryinnbes, oMy et a] osrynmfeszs

and s(%:hr@tz&y I y ; e%%o?%ﬁ?@gﬁze% e u%c}gnoc{tcglég%ffl g%v%\q%\fckgf Lg%ez IDsziseazse

D. Zajgan aaahtr D.Bieyee, Bditoss. ¢HSRW B2 8dufiders OBnPardf Pﬁﬁ&de\rﬁua p. 124-
137, M eatnments of this severe sepsis. nter- a-inhib
Py despiraory dispasen iclnding 487 seaspriel é%f@eemcmmylsm tibrsms and
hronf |
cron YAy P el SRR AR A0 Do A0
elastapeeil the er@n dilmzmcefr a Sﬁmma$>t‘(ﬂsass t]i[aehyﬁmgdebbhe Bﬂﬁhceﬂhla@hatnx

proteit o il Apr Aieh Ao Tor A FORIBHAA PR Gousht

contrigti@up dehags ot 1 Pelnkinad] Hekhamgn st abi i zi ng the
extracel lular matrix. "Eur J Biochem 1998. 252: p.

33glngn @tramoﬁmqppkmnfmhﬁw is Klzergpforer expbetodto-alleviate fhist or
ht, chal.n peptide called
delete&bgé effgcqyéigélégtggﬁlg gl\% 1urée_ﬁlg th % &'P P _inhibitor Pal,

C mppmmatgl}omm ihi2000 Clﬁhﬁémlsfbﬁﬁh /IR tﬁbe@F ge@’ﬂl@'cﬁfect fnrlhe
heavy chai ns are designated H and }

WeSteﬁ% gﬁgﬂ%qhéf‘fc @5\9‘%@ fheserisnnbe onesplpsnatdeived A AT hIGIbIFSedi frdthe

T. es,.desi gnat ed
Unitek Bfces TR 1B 641 55, A RENGRARE by SPRRS RS Bl e
therefeqgmiot had gq@e$s tprAA"é asaatmenh iDEspios the ldrgé Body GUvERACHYS the
clinod R B AL Bl o) G BB ioThatogiopar bieas

restnc@efd duk@o MAERnfteE 1RNRGBE & tHe PARM SRhis QHQ%E{@CIQJHG&:F@%% fully

process are di scussed further bel ow.
funCtl‘élFﬁé,l natyrallypragassad Adviditot dverdoaetie shmatcomiings If[%‘,recxblnﬂﬂmd or
cursor designated H3P, encoded by a gene
blood, éﬁ%%&% I TIH3. Both lal and Pal are designated lalp

qutsm in ackinepdeachasactetinel bnad oe'z@vvﬁblhﬁlég%%@énh@ &&?ante
eneral |y tq either of lal an al
mfec“PBd Wfé!ﬁg CpafapiRk et giean dirfiecionman uaﬁnatblwdgaatﬁlh Scpsm can
strike ﬁr?ﬁ)‘ﬂg Bhd @ﬁl ﬁ@ﬁﬁ&%&ﬁ% %b@ﬂt R %Ha?}%‘!g}l%ﬁ@% Ofﬁrggry ahd

devel oped SCient | s At
burns (OPFOMankhtlom sueheslearicst @nAllDS. L@nabgmk@éie(ﬁ%n%cbﬂtrcﬁled cascade

eti.tive SA t he ators denonstr at ed
of coa%@%? rblngg%edl%bnnolysm (s leot brea , and inflammation fuels the

progression of sepsis. In the United States, sepsis is the leading cause of death in the

noncardiac intensive care unit and the 11™ leading cause of death overall.
Each year, over 700,000 new cases of sepsis are diagnosed and every day 1400
people worldwide die from severe sepsis. Currently, treatment for sepsis is limited to

attempts to manage the underlying infection and supportive therapy if the infection leads to
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lalp levels were significantly decreased in severe

septic patients conpared to healthy controls. This
wale@smases correl ated with nortal ity suggesti ngPCTrEB2004/033260

lalp m ght have predictive value in septic patients.

Lim Y.P., et al, Inter-trypsin inhibitor: decreased

pl asma. |l evel s..in septic patients ol fi-Gi .
organ By BReeT 1R R G SEgsi e PR Rl Y fyom i
illnessk %]x&%'épp}auétb .S 161, TRe MiniRul ankoralof Sleugitesicusfiamgmarory

pol ym crobi al sepsis rat model of cecal |igation and

respoprenstdromes SR prospecsiversiis M Ao %St 273 Pp L bl-ddticed
S TS GHPPLRERTRNGnh G iUl Bkt RRRALAG ffisi, he
econoﬁ%iérgﬁrld!eiti] iSfro giuﬁb.a Fbﬂ&écbﬂéspp@ysi‘?dﬂgtt&bﬁﬁg ﬂsmim’_dwiﬂtgegere septic
stabi | and i nproves survival . during sepsis, it :
illnesichines swazaleonan Rifpotio adsition fo i arahaie PEGBFHis SRk mainly
antibiir)gfs; ltllga?] C?l%la Ry HRUR %?&g){tgfsi‘tz/ hidSEReMd KitP Rl eMmbéat. Many of

€ nanagene vere sepsis. Although lalp
the atfeiptiiEthpapédticadtetventivirimdnnse sepsiohavebasmbased fipgr be premise

that coppI3tF Gl § TFIOBEID EORL PG CrR Bhiod RRRCSHETY?

morbﬂﬂ?%% s%pﬁlspfrﬁigé@, QoRk VR ERSs Ab e oncfdBe tHa0R@) adjunctive therapy
natural’l y-processed forns of this lalp (e.g. naturall

is destinedtor fail ecuse enasrthé plarical signs o€ saypre Fengis Merpreseat, ireversible

| oxi ¢ thi Coim | .
organggigy Bitibedy ntsiial Kb PORTSREReh Mstib) il fonts
based GiPhlraNBladrha pidteiis with biig codgdlRive hbvidesiias appeunstbar thef

__patents and publications that describe. imprtalized d
clinicgblhdrizonnkassevage Sepsiatherfoagation systerpig activaigsh ag gy et eyjdence

Pat ent . ri s).; .
by SRS 3565 A e Sl g gt EhRithe ORRyrehft of
disseﬂﬂﬁké&iﬁtrﬁ%cﬂﬁn cOAGRIai &b 8 afce(hialtiberter HhawelibstydiepoDantizated
anong_ot her things, rior art. cell lines,do t
protemg\qgg@) anch@éﬁ]gop%nggp &J&Ih}a*nf SRS Wg}‘eycfongﬂ%e% B)S?a?lgf 2001. In
| ' ok 08 Sbilkti Fetiepiét of the
e 85414 L ARG, 4 8RS il
huma@ldctiivatad pioteih Kempreodlachdweven this drugtdndyneidutdsehaghsatuiterisk of
pl asma protein; produce si Itaqg ugl Itipl% .
death yesin pegentc Thewdna c%aa%q §F MQES,HESC V%/ VQ%%%PSP {nig govere
se Si%)r otein or Factor IX, as well as lalp; and maintain
P'¥he cont i nuous expression of active |evels of _
C YIinee hot-tniinibifd4 peoteing (lndp)i natarad sarmeyiotesse idbisors SWUNARY
OF THE | NVENTI ON One aspect, of fhe present i.nventi on..
relatively ot HEENTENO04R RESPATEYR HoP SRR A R difrymation,

wom%ﬁ%éaﬁn% A PELLHCEe@stRE LR idW APt b, BBS:, B, 8PDigfra-

1) providing an imortalized human hepatocyte cel
Mehtpoat, and &PulestiNet-nlha-trypsin inhibitor proteoglycan Sfamily-a group of
proteins binding and stabilizing the extracellular matrix. Bur J Biochem, 1998. 252: p.
339-346. The major forms of Iolp are inter-o-inhibitor (o], containing one light chain
peptide called bikunin and two heavy chains) and pre-a-inhibitor Pal, containing one light
chain and one heavy chain). In Ial, the two heavy chains are designated H1 and H2.

These are cleaved from precursors designated H1P and H2P. These precursors are
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encodes and can express a protein; (2) culturing the
imortalized hepatocyte cell under conditions in which
W@ 2@s/081806 genes encodi ng the protein are exprRCHEN20840033260
that the protein is produced and processed in the
imortalized hepatocyte cell; and (3) isolating the

. ' t [ t,al i h t
BT BSELB B A EALR B S
KunifF9pe, protieseiibibRES € isyitdd@ell 69 2leh g dionh b REERSANprecursor

so that its in vivo function is substantially
knowras SHYNREpndrenepdediby 4 gavesiesigratedibBaY diheipromsaticsts tie AMBP

. t.eln that is,paturall roduced b n
fusiofl pRlBhubior ghie Bt mBERE A Cibboct e belavur iy, the
light pii8 iCsiRuily, AHABOLERRILAENME BS; cIBfeH Soab)h gretc{}ﬁopéégg%h{%d
is a therapeutic protein. Mire preferably, the
H3P, ieneededdivta genp desighated A7 3p Basind end Ped atchisizpetat I&Ip protein

rotein., The protein can al so be mutein of a protein
comglpiee, 4nd sl 159155 BeTEiSan Toig ARy e e of fedsan e, or o
both RiCh@ipycan be a therapeutic protein, such as a plasm

protein selected fromthe group consisting of Factor

Recely, la,mérauelodial dnfiboltiy i rabogiités RO TigRBainBimad 14T (MAb
titrypsin, transferrin, and a gromh factor, or a

n
69.3 ﬁﬂtaé idgVeIppesiiy sientinis 96 Pisitlsre Birdogigy (Pegviderice.dRlyodetlend).
; j tegirQ 2SRl EeC: fromthe graqu

UsngS BP0 P80 iy R YA S S AR I S 88 e s
Iodp Jewels eiere sifhificonBoddofeasedinse ot s6ptic Hatidid cHhPRER IO RitRS

having structural, enzymatic, or transport activities,
contrgys. Thipdegreasegorisipsedbvith mestalipy sige¢sting thet doprroight havean

: t: I S_expresse e that. occurs

predi e Sl S R By o P A8 decrepsd
plasnf levdlein bk phiiefnOmfs bendfiGeng 60 P8 B Menkll 95Kt model.

i s, _enhanced hy introduction of "a high-Iével prondter

Shock, 2080+ Ke(SHBPlak Bcltledn-vita %ﬁm&&ﬂw@wsimp@mfmbia@epsis rat

i ' iple. [ h .
o RSES Bl B TR PGSO B e
imprqveniegisiin s@rvbal eXreagackd 0 kaltheRoREbls SPIngd of Be AmhSirltion

to be eﬁpressed.via the use of one or nore reconbi nant
of huryer tnéersalpfinhibitars ginteny hemedyanic SeRibtiang ivieoves survival
durinPhObBI Mok p . Wbupi t- of rotein to
Wm‘g é&;esx press e’%:@ 1\%%8 218%2:12%&? %?"Hg? E%’hr%a%s? oc{%}&%r,‘%%e ]beguﬁs strongly
suppoeithe dssguntiapoteq2yl cdlolpeiashe MagageMBh T ¢Hsefdre BBJs. Although
affecting the transcription of the gene, the contro
Iadp candeaniifigg iﬁi‘?@ ]@gg%mnymmr ilesapa, if proven effective there will remain a

worldwide shortage of this protein to treat sepsis. There is presently no means to produce
or express highly functional, naturally-processed forms of this Ialp (e.g. naturally
occurring or recombinant produced). Further the complexity of this protein increases the
difficulty of both expressing it in an active, processed form and isolating it in an active
state.

There are a number of patents and publications that describe immortalized cell
lines: U.S. Patent No. 6,107,043 (Jauregui); U.S. Patent No. 5,665,589 (Harris); U.S.
Patent App. No. 2002/0045262 A1 (Prachumsri); and International publication No. WO
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to the gene. In one alternative, the expressed protein

is secreted fromthe cell into the surrounding culture
wore@s0sa87dhe protein can be gl ycosyl ated or PCT/US2004/033260

post-translationally processed. The protein can be

expressed in a formwherein it is fused to a cl eavable

09/558 i atrelE) T ¥ < QAe o b ARG 1S BHOHSp by do not
prov1cﬁ:ed thed&RMo BSrely, @ﬁ%t%]?e BnPéost EFIRNES b@ﬂ’or\ﬁh tHe prbteingRSt

vectors, ~éach vector i ncl udi ng: (1) DNA incl uding
translamonahaedlfmteorgemhtah stycesdeiinas that are srgcalan Erenypdistion of

rote and at, | east
fllnctl?lilaﬁ &lgeaaqeglu{: péaswr%tﬁlgoerogu&n {fm]ﬁgélléepﬁéol %Lﬁgﬁlgtﬂ%cﬁu t uuv{)pésma
Neaae iR cRi RUNigrotein drffacféf @(easmvell“ésqqufandsmmhinﬂﬁe
pmtelﬁ egll%ﬁve?{tl gn IS I;rcr)nst hod of treating | sease or
cont1rmomsje)tpreﬂmommfmhm leyels hEcoadpeme P45q enzypredviadierin-fae media.
active protein produced by the nmethod descri bed above;
and (b) adm nistering the active protein to a patient

suffering frongUheVNIEY R THE INVENTION i n a
therapeutically effective quantity to treat tﬂ
dOseasescspf temarsenioayertioaries pHiof of usies pratosiatized human

hepat(? a/? ﬂ%&ﬁ%ﬁg g}(oldtrt]l&g a gﬁg&ﬁ% gﬁsﬁlgﬂleg% Qpt invention are

rmaceut| c osition for

del) yerydihgai irempslidtusahhepitogté cahthahiackilselNa that

condi ti on. Anot her aspect of the invention is a nethod
encodgs aFHEPIAAPERIER cel | s, ot her than human

hg@g%&%r%%hﬁ ﬁlﬁmeftgl%éﬁ%eﬁﬁoéﬁé BelPifef b @6HR! if ¥vhich a gene or

Fi1sin e steps of: (1)” providing a eukaryotic
genes@atdding tﬁeeprotehaacre axprassen stn @fpaﬂmp}@fem is peaduced pidhsecepied in

t hat _en and Xxpress proteins formng an lalp
the mBP%‘itaé}Zﬁgg‘SWE?@Qe Ceﬁﬁ@ cgukar yotic cell having been
t g go%tﬁ%@h@ﬁro%és@ 86 H06die oW thb irdinottelisdd Hepsatovyae bell, Wherem

that incl udes: including at |east one gepe fo
the pratepr @@xpgqggedoquch t}'@; 3{eéqrﬁtetnﬁgprqc§ss5gg1@ ghyeasyl artg% lg,f necessary, so

o 81 SR SRR e Pl s oo

prigewrsein @ae a prowimhat it natardﬁkyqnedwmb bg hsiman hepatedytes, or

recursor gen cul turi t he transfor r
can bb  arSrarlds BolayBRY Brogired ErerdSRACETIG L Y U

proteiglelg g%he?g@éﬁ % PO BVEA 8 z)réfeﬂ'amynﬂleﬂﬁ‘erhﬁéuﬁc PRITBINGX a 9fa§ma—
express at an lalp conplex is produced; and
derived therapeutlc protem
The protein can also be a mutein of a protein that is normally produced by human
hepatocytes.
The protein can be a therapeutic protein, such as a plasma protein selected from the
group consisting of Factor VIII, Factor IX, human growth hormone (hGH), a-1-
antitrypsin, transferrin, and a growth factor, or a mutein of one of these proteins.

Alternatively, the protein can be a protein selected from the group consisting of

albumin, transcobalamin II, C-reactive protein, fibronectin, ceruloplasmin, and other
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(3) isolating the expressed lalp protein conplex from

the transforned or transfected eukaryotic cell.
woewsloa7aspect of the invention is an i nmort aPCRE82004/033260

human hepat ocyte cell that includes DNA that encodes

and can express a protein, the inmortalized human

pmtgﬂﬁﬂﬁg\’ ﬁttease ez%qéle%? oc??faﬁgéoﬁ»fiﬁ;z{vﬁ&gg% agl{;iﬁ‘tter one & ?h%lse

protaime| udi ng at Ieast one gene encoding a protein; and
(Zi at | east one control elenment operably linked to
heyiRtem cboigne that ip pxaressad bh agede that @ccgmmnueuy in the

h | PTI TH
epa%é%fe@ SA v@ﬁlclggarsé IQS Igéé’éne%% gﬁlﬁ'ﬁxl ngucrﬁpgtgﬁ%e aepgingfhe protein
is enhanved by lintmeid ctiepaf itigh-devekplontdterenfoahe hégagryksant i gen

tDl\% copfirms the inte ratl nof SV40DNA|nto genom c

ternatiyely, expression i y 1pi‘|”r<©qp,cg1g5nglﬁglg§oples of the gene
encod iNFWROSO RNtk Spré&sdd H%@&M}h 1%%1111 5%) ressed, or g

denonstr at es that t he prollferatl g ce noe
PrecwEsgs rad ke protsimiabe Fipgrseal Ghthwesuse lof on® omhoﬁeﬂgc}om‘lﬁnatdﬂ Qectors

ed cel | defi ned nucl eol i and
that 1h§ig§% I (ﬂ {h genef 8rbc]o§g1|%r%8 0 gq,lln\l\gq, l!ée RiPLosseth @ Spynitof the protem to
be exﬁomteﬂ esa pfecﬁﬂ;bffaf thp ptd18ih Yo BEBRIR&¥E e (é—)oﬁ'l&'étr Shezontrol

ﬁﬁ% an |rmunobl ot show ng induction of CYP
clemeyy the frapscaiptine Af thefzema 2he dordied clEmeT- Y&Eing/wnet'ably linked

to th E}‘n@n‘pl n (RIF), beta-naphthoflavone (BNF) and
phenobarbital (PB). Cis the untreated control. It

s Huuntnd abernative the higtestdigpropieis sbavdditonMB SRR &ité e and
YPl A i nducer does not induce CYP3A4

t hat
sunoBWﬁ?%Pmugﬁ %8&on. Figure 3 shows the following
ARrotkin Hﬁrﬂ% ?Ao@?l%d S?ﬂ%oﬁ%tau&%l@ %#5 Medi um

(Control |rmry h hepat oc
cul ltemr@t)em @}1 b@aﬁx@ce:ssednm Rdbay @ﬂl,ere?n ) 15hfu3ed:lb|atd]ld€a@ab16)tag

b Eal C- 35
oy ot Rosasiest b Rt sy nabinaes dpemmorsized
hepatheyge cell tair s tréhsfdradlilof i@t @8d Rah bl %a!t fwd "i’fé{ct&lél éa% iector

éo éaZN—4 roller bottle /14-day culture.
including) (QhORKH trcdikiing sideashenaaqpe dbasgueaiss hiokast om:ism.mm of the

protei%n AR 1L B &g‘f@]ig? Ell\gqgﬁlso Pty h%erdy o G4 ISNIAegncgcfimg 't Teast one

hépat ocyt es an
gene that encodes the subunit of the protein.

Another aspect of the invention is a method of treating a disease or condition
comprising the steps of:

(a) providing an active protein produced by the method described above; and

(b) administering the active protein to a patient suffering from the disease or
condition in a therapeutically effective quantity to treat the disease or condition.

Preferrably, the protein produced by the methods of the present invention are
formulated in a pharmaceutical composition for delivery to the patient suffering from the

disease or condition.
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Figure 5 is photom crographs show ng the norphol ogy of
human hepatocytes (left panel) and Fa2zN-4 cells (right
w@awsloy48aé t he |ight mcroscopy |evel. Figure BCT/ESH04/033260
set of graphs showi ng the induction of CYP enzymss by

onmeprazol e and ri fanpl nin Fa2zN-4 cells (CYPlI A2,

A4, CYP P
R e e S L e
humazh H%&b%d}@é% td"prbﬂﬁe%%‘ 18P sl chragiix 4om@likigg kit sbeps of:2-
| ates. Figure 8 is a graph depicting the
r épr pldlunﬂltng h eulsfarmtw@\eﬁl, other tharl 2 ymandenaienyts, thah ingtudss PNA

ot o B o RSP e T s SRR Rl o

havin B&&@%fdrﬁleé or trhRsfe@Bd wafaVRhdt o@le %@csp thi 1@8bM8esl Ga) BNA
raph depicting the effect of cell culture format on

incluciiifeat lagit ohé geneabr WRCMR@I b2 pnotain thablsepaged an bhelp protein

B TN AR N T TEN S YIET S

one pfeBQﬂéSE LR ih %rfe@@brﬂwﬁ@é é}ﬁ)resgioﬂld)‘f%e]&eélﬁs@ ggh@ph
showi ng the concentration-response curves for CYPl A2

| mculﬁmmgﬁye eagfornzel @ tmn@lfeﬁf@d cdsPRir qecander eondiipns in

inin FagN-4. 11Fi raph._sho
which et Bpdi e s avreer et AE R R A % A e
compﬁxpﬁfpod'uee@'dﬁ@n hepat ocytes i nduce CYP3 4 activity in
4 cell's, whereas Ah receptor agonists do not.

Fi(3uiselatigitse expgesaphladnowbteig cohwlexalrere tuf trapsfogmed or
fJ (ECII on in Irﬁrl mary cul tures of human hepat ocyt es.
trans _?‘?ta Pikargotie efllaph showi ng the effect of enzyme
' st 6DRe 1fVenfbsl isanAdddoridizéd hidar Keplf@Netell that
cells (left panel, CYPl A2; right panel, CYP3A4).
incluckes gUNA that eacgi&a ghd saooness easeims thepmmpstaljsed yrmantepatocyte

cell hi\?ng ye%l tg%rgs?o K on% ?r?ax%tgae& Q’ld’l e%t!stt %7%&?1[ @ﬁ‘&lﬁ_&bﬂggg ? ) DNA

ras mage O COﬂ uen

111cludihgibf-‘léast Pn8 Geedrlcoding th;abteiﬁy aﬁd (2) @ablchstgan cphtad] @tenient
MPE nmedi a at__ 200X magni ficatio
operably hnked to the DNA encoding the protein 111 ‘order to enhance expression of the

protein.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1a shows immunostaining of the EalC-35 immortalized hepatocyte cell line

for large T antigen that confirms the integration of SV40DNA into genomic DNA of the
immortalized cell.

Figure 1b shows immunostaining of cultured Fa2N-4 cells that demonstrates that
the proliferating cells continue to express albumin.

Figure 1¢ shows the morphology of the immortalized cells showing well-defined
nucleoli and granulated cytoplasm, which are characteristic features of normal primary

hepatocytes.

10
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Figure is graphs depicting the induction of CYPl A2,
CYP2C9, CYP3A4, UGTI A, and MDRI transcripts in Faz2zN-4

W@ eiob®3487 gure 19 i s graphs show ng the neasurkOENE2004/033260
i nducti on by cytochronme-450 enzyne activity in Fa2N- 4
cells ((A): Measurenment of CYP3A4 activity; (B):

s ur g of . CY
3TN R prainlofblythd aylioh o A AERR L Bh of
treatxr[l’]nObSszm ARad M G585 |\>\8thl.l$1lfa’t@p1n rQRﬂBalS@ﬂ-n@lff&iﬂavone (BNF) and

transcript val ues (panel )f I ncreased CYP3A4
DhenqbAy BBk O fi SSHEN POl 1 Shaji BE Saicf S g appf band i
nons; RO A SA RIS ER1 TGB! docRASEAGRS: TP TS Midlrf itssion.

d@xameBshswndje falicwamgTMiR3IAY) HmdamE}asmh,aZt) Fwhtyb3 Xt Gulaure

Medi G PR LT DBRSCYRR R PR B PRRDn S FRaRe 35 B lover
72 hr@d1Rre; *Halﬁal@%owre% bb@lelf.d ﬁltﬁfr@rm IEMCij%ﬁér lkt;iﬂémtcﬁay
shown i n conmparison wth vehicle pen bars). gure

culturg38) 224 anarotaydi Oghapeulpie; 39) @@IZN(@@ﬂlellbotﬂh &- ﬁ@rmlétufeo 10)
Table 9 in Exanple 10. Figure 24 is
FaZNVYE @E?ri’rog[bf"i@gvgéﬁﬁ& “a gel (gel 2) the lanes for which
FegrB @V a ifldwtakk ehdvih b ceduk€s foFcendietizgd ehzSminduction
autoradl ograph of a ge 3) the | anes for which

studiegfie PSRRI CHAIT TS hém@m}wpﬁ%ﬁéﬂ adfp2Nrdeelifure 26 is an

3R 930D e 0 A s o
panel}iaﬁ(bFﬁﬂN-@lg:rerhighfc panefjedt tgight ictokeplydesesd. f or whi ch

e na ot s <hrisedht o Nonisr o2 Rale i pempprazole
and ri#4BpinR M2 NY J@ﬂ@ f(@YP'i‘AEX@‘TPBﬁ4 1@YPEB@ Ud Pp2Eo; EIBMEO

aut’or adi ogr aph a gel (gel 7) the l'anes for wh
contrdbe shovvn |n Tabl e in Exarrpl e 10. Figure 30 is an

éé’ér% Wﬁ ;%I?l (f%plc‘ang ?he r(e odu01 1111t)t1 §t b%ﬁ§6fir?c{uc¥£1ll {:nhrifampin-
treated Fa2N-4 cells in 6-, 12- and 24-well plates.
Figure 8 is a graph depicting the reproducibility of CYP1A2 and CYP3A4

induction across multiple cell passages.

Figure 9 is a summary graph depicting that the induction of CYP2B6 by rifampin is
the same in 6-, 12- and 24-well plates.

Figure 10 is a graph depicting the effect of cell culture format on the induction of
CYP1A2 by omeprazole and the induction of CYP3A4 by rifampin.

Figure 11 is a graph showing the time course of CYP1A2 and CYP3A4 induction
in Fa2N-4 cells.

Figure 12 is a graph showing the concentration-response curves for CYP1A2

induction by omeprazole and for CYP3A4 induction by rifampin in Fa2N-4.

11
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Table in Exanple 10. Figure is a picture of gels after
t wo- di nensi onal el ectrophoretic anal ysi sof the
WG e@sms48d6 pr ot ei ns of the Fa2N-4 and Eal C- 35 ckRCT/UB200€633260

((A): Fa2N-4; (B): EalCG35; (C): Western blot using

anti-Factor | X antibody for Eal C-35 to detect secreted

Fact or . _Figu ' radi

(5053 BieeropRehsiyae il B QR ROARIRR s o e PR
and ifd4eOYP3 A4Rh Guken 33psboxss iadpdeoC vh3 A hctdfitydn FERINSA cells,

(plate 1) containing a colorinmetric enzyme inmunoassay
wherqag A 1eeepiRiagenisttdatdet er mi nat i on of secreted hGH

Ut Lizi .  aeimlon. 4 he: .
¢ B 28 4 D NG Indlah 3o REY IS kel AR i b oulures of
humaphepaossagsh of an ELISA (plate 2) containing a
colorinetric epzyne, i nQass for .t he quantd ive
OB R 7 DD ISR R et TATIENHGoRHE. G AR 0P B0
CYP3a4 %vlag'iﬁ eh Pl cellf ElekP¥ndIOCYIPIAS; RERIRANISCYIPGWE).i N
Tabl'e 18. Figure is a photograph of imunostai ned )
F&igurd 1664 & graph ahmmgfr@ﬂu@@@%tmﬁ e&tiegmmogszedegpatocytes in

toxi i¥i %U$I i zed by indirect inmmunofluorescence with a
1Y 1B'€%cei n conj ugat ed secondary anti body. DETAI LED

DESERE BT iSNoIrast ldbntr ANV ENIdeQY cAbhiiey FaiN -ansllaphitelen 96-well
13l n accordance wiith the present_invention and as used

BiocagbTep! callsgen platesin MPR siefia ah 20X mmgaificatiobns ar e

ey . . . . | <
ST g T bph{Geci Ot [ PRALLOPD 1 AT PR CKRYIALY
UGThk, andeviDRAr tyarsatipts inf RedN-dreellnot i ntended to limit the

i e R e LB
enzyf® Q&fvitggn iFSNUdGIRIYA REfULIRRRht ORI A4 AR %B):

exanpl of the terns a s described and claine
Measheenenhof TNE2€8|acbvity) ChMeasuieadand nECEP bAR gelevilyer ei n:

e i ST S Eem L B bAR o
transcript Fhiges @aRlaqA) NI Dint RAsdArOY B3 A% enzyme activity (panel (B)).

Figure 21 is a graph showing response of multiple passages of Fa2N-4 cells to a
CYP3A4 inducer with a weak response (50 pM dexamethasone) and a CYP3 A4 inducer
that exhibits a strong response (10 pM rifampin).

Figure 22 is a graph showing induction of CYP3A4 transcript in Fa2N-4 cells after
48 hour exposure to 10 UM rifampin (closed bars) is shown in comparison with vehicle
(open bars).

Figure 23 is an autoradiograph of a gel (gel 1) the lanes for which are shown in
Table 9 in Example 10.

Figure 24 is an autoradiograph of a gel (gel 2) the lanes for which are shown in
Table 9 in Example 10.

Figure 25 is an autoradiograph of a gel (gel 3) the lanes for which are shown in
Table 9 in Example 10.

12
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SV40 siman virus 40 T antigen and t antigen AAT= a-

-antitrypsin The term"cell line" refers to a
w@odloatsion or m xture of cells of common ori gPET/US2004/033260

growi ng together after several passages in vitro. By

grow ng together in the sane nediun1and cul ture

d he cells . of | h
CRiue 2Bt &1 PUGrGoRs R 8 (ST i P2 s Soh HoFh Pigghown in

Table HELPEL Ak ,»?éé% gas phase, nutritional and surface
requi rements. The presence of cells i the cell line

e¥hgws &7 ngar entpradiv ssyisefzrgss (el £ bthedxmaborevhich are shown in

ai ned, provided a sufficient proportion,
Table%?)wgfxagme f the cells in the line produce a

NMEaSHE2Rligaf H@t@%ddﬁd'%@;fh &heoed (s bR GancdToreRick hekhe@hlin
ltnée is one in which cells having a certain trait,

Tableé(@n@@mﬁséﬂng al bunmin, are present in greater

HigQD af t
OB N G e oD Y TS O PPy st
Table !l PBEExaMplehoar e descended froma single cell.As a
practical matter, S d|ff|leIt tq obtain

ciFdﬁ‘éfd 06 P GUOTAS ORI O e ShTSQPRES oV HE B cfbgPadn

f i can be obtai ned by successive rounds of
1by y
Tableq 1% enr| c%ment As used herein, a cell culture in

\/\mlgﬁreatl ib e pidtuBGogets aftheﬁmﬁwnpmssl@@tmpu@ﬁtm eehlysdg of the

eGSR BN a5 805 B RO RS O

Westé?ﬂsoclgtsl%n?g ARE-F A6 BEntHody FRH B3 O-35 {oedcfRE seréiédP&sior IX).
culture. More preferably, a cell culture in which

atiFlgws’iz i 8nmuforadiecraph pE2 grl e $3 the laedsi fapwhigharghown in

med a cloned 1l4cell culture. The Fa2N-4
Table&n]g “E%f -po’lg(?iel | lines claimed in this invention are

CITgade 33adhowsiaig®toghih dfanBLISANPlatal ) coatditng aicslorimetric
defined as the acquisjitjon of an infij mte?fJel':l(IEﬁ Siﬁign'
enzymeniBmuappssay fGrtheayansiative deteanmaton phiecest 4t %1861916

he |
sandv{alnp{ﬁgxgﬁk | ﬁ@&%gw;@r@dﬂ@eeﬁm%ﬁ e 1ghe farge T

infection wt
| Nnigiesd 4 s&ﬂbvismrpho&;ognaph ofendddaAI Qpiat@Z)rwntzgpmaga colorimetric

transformati .a_C onent .gf ...
ene T FGHERESSEY R RTINS REmUBHAR Of MOV L P atflising the
sandvh%ﬁlesﬁskopﬁmpleedhk klay R thid Plat@lQREWA AN ThKIBAR] Y Wi t hout
senescence when cultured in vitro in a suitable growh

meldigurn 35Tise nhetagraph ofamnyuriontined AP Meticells staired forCDE1
expressi%%t 8%& ev?ask%/eléu% z4d 9}9 fcl'lfclle}gét%%m%ohﬂér%gcteﬁge with a fluorescein

conjugated secondary antibody.

DETAILED DESCRIPTION OF THE INVENTION

Abbreviations and Terms

13
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with all or part of the viral genone of a wild type or

mutant virus. Preferably, the virus is a DNA virus.
woms/opsas er abl y, the virus is Sv40, whi ch bi nPET/US20085833260

and Rb tunor suppressor proteins, leading to

i nactivation of their tunmor suppressor pathways. The

term "sybst ant.i al | ure" refers to DNA whi has
pdbessmreati Rt ualiencad st R e folof e orms
and aﬁﬁtewaﬁbhya&%ﬁhéd Réth ShetfoBlowingSmearBnddNAnlbssagkpticitly whiedh
been renoved fromthe sequences which are nornally

othemcqeaﬂmte epcplanhfeorrsraa@mlded to lop exepipdary oflie Hbes ara@ph@ée@@ed to

i 2.4 AR k% A9ERCE Pt 8 st e

these @kﬁﬁha@&ﬁ%@ﬁi&hﬁ tmﬁindh!idmtylaﬂaitﬂonalarspwﬁs)ﬁnyoﬁ dxempidé\of the
., DNA which has been purified fromthe proteins
tennsmct@ﬁcmhﬂdmnéldagmﬁéé%fﬁﬁhny it inthe cell. The term

hﬁpe%ﬂgﬁrﬁg;ﬁbgglﬂo%sta% Iy BErefif! | s that are capable

of ~'consi e regeneration in response to | oss of
MCTHMBﬂn@alﬂ;Q"eélmogogled hr ough hepat ot oxi ¢ processes,

i seas or s]gé{geré/ lgid constitute about 80% of t he
MFEC‘eMuhﬂ) DopRlF3RCipE A er . They are |arge pol ygonal

TPPﬁ%ér%éﬁ%% %[Shﬁ rbeingeen 20-30 m . Hepatocytes have as
many ‘as per oxi somes per cells, which are

Talp *nmt—uhﬂhaﬂnhxbhec}hm@aisdom of hydrogen peroxi de,
produced.in of th neral cytoplasm c netabolic
SVAOE syiapviys 4 Hﬁn%‘é‘@?‘i‘%‘ﬁ ﬁ’g@%m sones have specific
To—xbcgl%ﬁﬁ’tﬁg{ H{]Ctl ons in gluconeogenesis, metabolism of

purines cohol and lipids. The snoot h endoplasmc
r eThectetmicéls ERY” ieferh gpapapydten cxramk’axm ofertly wEsommon omgln

i nvol ved in de dati on and cqnj atlo ns and
growiesgecther i SEURHITARES Briie o et b By Bedium
and cﬁ[tﬁ&soonﬁﬁiﬁn@ Sthekell®saROLAILSd dh@w @8 EﬁaraétbﬁstchRf Q@ﬁérally similar

becone the predom nant 150organelle in the cel

ngW‘ﬂEmﬂtSotﬁ}mT@Satp@g gayphasy |nutrmogak an,ql@[uyfap@mgquzrgﬁm {Félﬁ §resence of

re critical Lo S
cots uft tef e el eofE L PIERRRES I oxbyp ety Gt
ascertGRAY, gﬁo\ﬂ@éd"'él\@}ﬂicﬂceﬂtf propotibRSE ﬁoﬁm;i obﬂﬁa:leﬂﬁimhe)hne produce a
car bo ydr at es i ds, am no _acids, protein LﬂC

|
measaEblE ety of @ﬁfwﬁé@0§1 A prrighed gell Jing & QnedB HHg ﬁaﬁa"mg a
certalflre]t#r%'rﬂge. ) gggl%géelﬁéhlbhﬂl% ar%}gl% ?[1 eé@P%%&@ﬁloﬁ%R@f SfeMrenore

tocyté t een sically
subcﬂanarsmpedhﬁnﬂmomigﬁrmﬁcdbhhs to \Nhl ch it is attached in

g Al e LB TH Lol L BT RSRLOGK!R1
practical matter, it is difficult to obtain pure cloned cell cultures of mammahan cells. A
high degree of cell purity can be obtained by successive rounds of cell enrichment. As used
herein, a cell culture in which at least 80% of the cells possess a defined set of traits is
termed a cloned cell culture. Preferably, a cell culture in which at least 90% of the cells
possess a defined set of traits is termed a cloned cell culture. More preferably, a cell

culture in which at least 98% of the cells possess a defined set of traits is termed a cloned
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isolated fromintact |iver tissue. The term "nor nal

pri mary human hepatocyte" refers to a hepatocyte
walesswes76 rom a nondi seased human |iver and nmaP@/as2ve4033260

invitro for a finite period when cultured in a

sui tabl e medium The term "cryopreserved human

et o B B B 0SB BB i B g cloat o

lines. CUl tured in a suitable nedium The term "netabolic
activity" refers to the sumtotal of the chem.cal
r he tettoriammpertaliseibend de defined asdhe acquiriiatg 1eBRta e
t eaki ng d L Li1$: i o :
tmmofydi 3RS R80T B AT 1k Bttt el Herae
oncogdfds, bri tht 1 &€etantides ofittiel 340, be bplifeaim it BWH0 almhmyortalization
) toxi ¢ conpounds, e.g., a.drug or endogenous .
is not peqeagssily aanaligent tansiumation. thoygh ih g3y Pg 2icempgRsY ghmalignant
transf‘yﬂ%ti%ﬁrm "cytochrome P450 enzyme" or "CYP" refers to a
am1ly of hene-based oxi dase enzynes found
plad eamridnithyrtalized heeférs wethe cEH disie e zyavsscontinmalkyrweithout

first line of defense against toxins.and they are
senesqeﬁ%?vb%cpﬁuqeﬂén MBS ﬁ%g?ﬁ’%fgr%%%%%i c drugs,
C 1€ tdPIQASal 1y S B PRIFGS b Régalock RS being ARROEES opThtected

metabolites Circulating in the blood. They are found |
with dlleirtperted the virhkgesanicad @ vold type op sl 8. cPretrabdyy|tharyirus 1s

{ hen. i
DN goh MR Rt R Tt oS SyDaRlcR AR % B HRURE bt
supprés@ot f6%m d)aediigsto ifEdtivagor betheitimher suppeestr @atiomags.

wat er soluble. This allows the toxins to be elimnate
by he ke rsubseRtialhapeE grsders @ a RN efhich h%%é’eéwmfégﬁ 1?‘3}“ e

Al Sun . . e

vl S SR B LD el e
been EMBIA] fiv¥ht Hiesethares shivhane horesllyhdiaecate theumagnoms, €.g., the
s TS TR R LB g and which
has béeﬁgxgét#ti S8 }%(ﬁ@edaﬁ@m lRRMIoIBoR&td WRRK hafikallyhcdéiBany the

met abol i sm™ See, e.g., Mirray, M, 23 din. )
DNARhgs Baldokihich hasbeeg purified froapthe poteigawhich nsfurplly aqcpepany it
. maj.or isoformin human liver and the small intestines,
in the ri sing 30% and 70% respectively of the total

CYiRA 29 RERISL YR i éTas o liveiseedls thaBasadpatile bRcdrsidetabld n

vitro studies, it has been estimated that the

regengiatian 1 iesRPBYe @A0ES ISeRAaTS (12 T NeRsiRioYIA PRRSRtHAS disease,
or sur;%!é]l%lgzl %\?Ic %@ﬁf%'e é“%tu"fl Eey‘%ﬁ# rt}l?r.{()%éﬁaﬁdp%{hzioln ?? \ﬁ/}eﬁmmey af® large

I NSon, tro an VO Drug
polygonal cells measuring between 20-30 pm. Hepatocytes have as many as 200-300

peroxisomes per cells, which are involved in the breakdown of hydrogen peroxide,
produced in many of the general cytoplasmic metabolic activities. In addition, peroxisomes
have specific oxidative functions in gluconeogenesis, metabolism of purines, alcohol and
lipids. The smooth endoplasmic reticulum (sER) in hepatocytes contain enzymes involved
in degradation and conjugation of toxins and drugs. Under conditions of hepatocyte

challenge by drugs, toxins or metabolic stimulants, the sSER may become the predominant
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I nteractions | nvolving Human CYP 3A 38 Ann. Rev.
Phar macol . Toxicol, 389-430 (1998). The term "hepatic
wo eovsos4smé refers to |iver specific biol ogi cal PCT/US2004/033260
functions, which include, but are not limted to, (1)
gl uconeogenesis; (2) glycogen synt hesi s, storage and

g 2 Bl R B ST P S BB

criticdl BEhd¥RE8ladis. OOF tHRGsabiaBi dFcsll ¢yes hludiengamxhulﬁammayl byt ed
to, Factors V, VII, VIIl, DC, X, prothraonbin

hepatcpqybmcm;@lgng pathwaaﬁfqrtsylgtbgqls]anqbrgﬁgjo@@yqfﬁarbghmdrates lipids,
[
aming %c%(!\lfé S(Ig)tgﬁl H*lélﬁlc aci(dg )an% QﬁSUeH%ﬂ'ﬁéns%%tngftax%gkﬁY Iﬂ'g%égélonpiel?% a unique
biologiydthgsi s; (7) vitamn storage and net abolism (8)
chol est erol synt hesi s;

bol i .
" 10p G ot RspHoRERT AP BPBRAPDIG L HTHees sty
separﬁ%ﬂ HBI@Sﬂhgll‘ SEfifs&lQ Wlil%l‘?ﬂt id HGLIMH AGts '}Eﬁfi‘ﬁ%’vﬁo&ﬁ&ﬁer sion

re-utilization aromatic amno acids; and ( )
d@hexéefo Eprimery lzpdtodyted refetsdb o hiepatocsite hat mheen tesentled
teins ovi de a safer, nore reproduci bl e approach
1mﬂm$£ EﬁﬁELﬂaﬂﬁﬁP?ve pl asma proteins for therapeutic

amhle 6 Ah FAGEnal éﬁﬁﬁl@y RlAs Bt R #6fets6 laldpatbagit @erived from a
VI, Factor human growt h hornone (h

and - |
nondisesed hipes |hwer Wk meiatringdso vrtquy@eﬁ%ﬂem@mw%%ﬁulwred ina

ins, such as growh factors. This finding is
Sunmﬁ%@%@“ﬁ%on MCT' data that denonstrates its

PR tERh dEnyoptedt®ed Aliunae Heﬂmmtb”hefa:&t mcamoemabﬁmmhnyﬂmman
continue to produce inter-al pha-inhjpitor protej.
hepate@mﬂw Waaﬁrmpr%sﬁnﬁrimtop%%wﬂwé ? lsame o,

d ITffI#e AR RBIYRE QEﬁ\qﬁis’ réi%ﬁstto zl‘ﬁeeSLﬁ’ﬁ Rgél(b?%ef crlﬁiﬁléa@ Wactions that

erent genes.
procekdirex cal,i 1ntﬂu61rngmatabahsm ybreﬂmgrde‘tmhmdmbqltsm (building up). The

regul ation. Bi ochem 51: p..1-9. 17Nkt hqd f
metagl g 451V o DERTSAE BEIer PP gt By 5 P A0 Brvess
potenﬁ§1@ff‘6x1@ﬁoﬁ1§@uﬁse§§nﬁ A& ¥ndegeros ehetidbhiRdingd a UsetdXfc or

i mortalized hunan hepatocyte cells to pr oduce a

nontpxmpennxmpdeferably, a therapeutic protein, and nore

By el PEE IR o 25/ Okl o | Pl o based

Conprlses e steps Ing a
ox1da@e bﬁﬂiﬁﬁéﬁﬂohﬂ@ﬁreﬂdﬂﬁrﬁnﬂ? @r&ﬂ@dWeﬁ Tbésle eﬁhﬁﬁesl fbﬂh tiskefrs Ot of

df:fentsé1 géauelgtctg)glgg rctr{ilcrl1 ‘([jheglg?e 1%)\(/olrvg n t%e %geqcngeohsm of hydrophobic drugs,
carcinogens, and other potentially toxic compounds and metabolites circulating in the
blood. They are found tethered to the surface of the endoplasmic reticulum, where they
attach a chermical handle onto carbon-rich toxins. Then other enzymes attach large soluble
groups to these handles, making the entire molecule more water soluble. This allows the
toxins to be eliminated by the urinary and digestive systems. The CYP family is divided
into subfamilies, which include, but are not limited to, CYP1A, CYP2A, CYP2C, CYP2D,
CYP2E, and CYP3A. Within these subfamilies there are numerous human CYP enzymes,

often termed ““isozymes” or “isoforms.” The human CYP3A, CYP2D6, CYP2C, and
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(2) culturing the inmmortalized hepatocyte cell under
conditions in which a gene or genes encoding the

WEe@soB487@r e expressed so that the protein i s peDusmedo33260
and processed in the imortalized hepatocyte cell; and
(3) isolating the processed proteln fromthe

talized h t h 0
CvP14 figRsiden® EORRS has TG Rt bk rtsghe Sely s, M. 2
Clin. Pﬁ%@&yi@ﬁs@m L6 18005 Y3 ASH Byt thetnsajorrisoforn in human liver

unction is substantially preserved after its
and thd sudlkintetinestsemprisingi 9% &%/ (6 prspErite Sdhe Bl LY R
DAC that th
povsB i BB BrfR Bt AU BLABIR B B8 Bt
metabcﬁfsﬁl A 0% it BORCLL dlladrupy ﬁﬁeé imBusmchneslvE a3 SAAdatdlyzed

t I X, h wth. h
oxidationn (ot FABEITEL Br EatgheNoR-aettr 11 KRR GEP Prig e
Intera 108%1312172)1\218% @n&{l C?Y??@x BRM RERRD. BiakRadyl Of iidb1 S IVPUBK,

Pal, or both of these proteln
(1998)conpl exes. In still anot her alter nat ive, the protein

Sflgggtggﬁc glg%ﬁgﬂﬁﬁiﬁ%a l%le f otﬁélgflgg ng c blelﬁ%%% i?lé(gctnpe&/hwh

1nclud@ rb% Sie Mot linREANBCl) 'gluc@ﬁed‘g@ﬁé!;hsﬁ P2)ag8fddgen ajintlt&hd stagage, and
her pr ot el ns haVl ng structur al, enzymatic

breakdomneqocsynﬂ@snsrof scnuesprotwwéfluéwetmrno Jmited i, |alPé'm1?=he
rotein.t p d

o AP o PLALEL . o

v, VIE 9O K | droffrofBRL 8Ad HidsindBenR - EﬁlﬁM}lﬁ)simermﬁxﬁﬁnn and antl-

antitrypsins such as a-1- antitrypsin, or anothe
thromlpmdﬂe(élr) thp@tlpm pfbily acids; (D enEerOn RS hpme érab%@,plgments (6)

standard te ues e 9
T bl
ammoBR BetAbbBIn, i8éludingreéedynthitsifand gﬁm:{mnhle agmthsﬂm ¢1Qsesnoacid

ot her uses such as al bunmin, trans, obalqgl d
metabalisadne udengineebelis cqvBrsEReRdiTR MG 7Dy %%?%&Crﬁnﬁm eas;

ng structural, enzymatic,
and (1g?d?t9§%cgggﬁgll£?%%%ga T e protein to be {or oduced

Cﬂaphecﬁtefﬂeﬂtved prdtéias proyidest safea) myrqmepmdu@b etapproach for

hepat ocytes, either co stit I ve res

produging ng‘qw%]faémé prdeigs f FraPsu 1cSaQthYaé ni 8 ?Sﬁg'f)a%{n%%rcgtgms
1ncludg-:lfg%k ST tIIA‘!Fta&BﬂEE | Hhoh B% RrRoak th&H), had - D—@ﬂﬁt@ﬂasﬁﬁl But

i's ot natural |y produce y
can alh@ﬁﬁhﬁ@:)ﬁtb@r plésma ﬂmetdlm, senh asasesythtfaetorsy Glibég ﬁ;ncbgg] isthasegd upon

f t t hat t ||
MCT ﬁ&&%ﬂaﬂ%g@gﬁgr%eg 1tén @F?@etqlr/gﬁ&?%c}%q 158(?/ %gtpglg H%)%ﬂ) 9}% cell lines,
contlr&ﬁ% ﬁfd'lﬁlce W by ?ﬁa—%hﬂn@cﬁﬁ)trot%ﬂ@ dedhgiee EHml&SyJ@ﬂ.p’lagnm proteins

en” such ein is expressed, the immprtalized
made Fmgrfanrabﬁemm eb]ypgmndeg hat pEapgpdiase droge four different genes. Salier, J.-

P., et al., The irtter-a-inhibitor family: from structure to regulation. Biochem J, 1996. 351:
p. 1-9.
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transfected with at | east two vectors, each vector
including: (1) DNA including at | east one gene that
wep@stes7@at | east one subunit of the protein; PETUSL004/033260
| east one control elenment operably linked to trie DNA
encodi ng at |east one gene that encodes the subunit of
er cells can be the
8 n Provi si onal

P@n@ § M%%éé&ﬁt ﬁl@entﬂ&‘{ i9 JiQn&ﬁ)&i ofyse loff Un@iortalized human
filed Cbtober 10, 2003, and incorporated herein by

hepatadytesceﬂetoepreldclee aiproteignpreerebly W@tﬂ@?@ﬂ%@@tﬁéﬂ LRI
p gw l{ ed b?/lr%ﬁnetlc c[eelﬁorrbl nation in manmalian cells,
PreterdRiy it & HARETer ovary cells, proteins deri ved
f!xpgenlefamumla @eloll icyebrisd! the stags ofsed in methods
according to the present invention be{@ll rzglﬁig
n6Pntoviding ae énmestalasdmahepaoryie cgh hal ncliies DNA that
f ed for conplete function are
enCOdcnggﬂrd éeg’%&h%%ap%ﬁ%h{ﬁepat ocytes directly. A significant
a@vanilagiag the usimgtalinedidpatacyedell under ceditions m \phlohi a@ene or
proteins, preferabl ther apﬁ% CPJ‘I%r ot ei ns H QoI e cedi
genessaeaduR el Profrur AssPresss sRdhal thy BB & PrPduqefapd pregessed n
thenfi‘ﬁ&@‘ﬁ%@([h Glthcytt BAL; |a§dof human origin and therefore
S

ead more natural protein. Therefore, since a
n mbsplauﬁg tkln@pmgemed orfeiadrem pheorr@mmh@qtbmamcefte cell;

e 558 e DA BB RGP B o oy
neces&4ry,ts8 EhAhit8 $ﬁﬂlzvd fAivendd ﬂ@u&t@ti&ﬂ?@rés@rvl&ﬂ Qﬁdﬁﬁs i56Rtibm
their "native" form For one thing, this elimnates
pd¥s prateinitonheriEoducs 6As B¢ PPIETRGHO I EYPIAS Gt IBFTAPSHSC @ asma
[
protelg.e?ﬁﬁvl gpes gg ?ﬂ%g@w%f&?lfs% er@t%g%l g&g de, 2}1{35‘@%'%)9 émg[F% EE% pﬁotems
such 4sSFHRGA IVZIHdFaStoBCDXI 151&112{11 preieh aﬁimcmeihGHerc 1Aarltignypsinmarra

ber of proprietary inmmortalized human hepat ocyte cell
growthi faeter. aAgemtiativiebs i nratelt vheredined pan baan Jylpinrets omplex,

such SihPH {0 PE B BEONB PSSy iR soPRREraret g er ARtiive,

the prSRiPEdni 6 aoﬁrc;tglﬁstﬁefﬂ? dr diddh@StioMeE of 1Bt @s@s HSdhg aSiuRhia)n
virus 40 (Sv40) T antigen as the imortaljzation gene.

transcPhilsmsnt IIaGQ@}cnmpmméibrmﬁns@ qeﬂé@islﬁsé%mb anwel anethen
prote% é?d%%m gt%lgcﬁagﬂdel*zgz&léec%srLfrathgporﬁ%c%]?u les. . ﬂ g&%gther alternative, the

proteintIBE badduédl ice bs b @mﬁeﬁlm agebtelh ALk as gmmb favtas, bieod dotting
viral infection. T antigen is a nuclear protein_ of
facto@GLI0G Rrator oV HI oCHawelX, umangyey thdiormpaeiaaltryRsins such as a-1-

antitryo® or adih b 2Reif R AARPARREHE Binofbh by Sl i@hniques

of genetic engineering, such as site-specific mutagenesis. Similarly, the protein can be a

mutein of a protein useful for diagnostic uses or other uses such as albumin,
transcobalamin II, C-reactive protein, fibronectin, or ceruloplasmin, as well as other
proteins having structural, enzymatic, or transport activities.

The protein to be produced can be a protein that is naturally produced by

hepatocytes, either constitutively or in response to one or more outside stimuli, such as
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529-538. The nmultiple nmechanisns of T antigen action

are still under investigation, but many studies
walewsnssrat e that this viral protein binds to BPETUS2004/033260

i nactivates Rb and p53, two key tunor suppressor genes

of trie host cell. Ludlow, J., Interactions between

o S ST 30 SR A R e o

naturél‘?i prédiced &yl eplataetesf [iRhedutcbr IOE& ﬂ]?et}ﬁﬁllﬂﬁ’l dahédela hetsinaof a
the cell |nnDrtaI|zat|on reqU|res a secondary
PrOtelgéhfétW eatwipd bt producsddymorgal hapatacyteicelly escape

 RHESETOGE N 0L AL S G Pt A B B O
such £piotein prexpaeded ftheigmonniizidhepitosyte Sl GanTbaﬁnans@cﬁmed or

| rtalized cell lines yetain. v
translgfipq B [ob & HEFtSIE: Gioh SE4 B InSBalis B3N fiEOging o last one
gene B} OROYesSR ! 1badt YRE s@hitdT tROBrofti S Rind Yt fcd&RAnk @86l éléfnent

prior to extensive passage in vitro. Kuroki, T. and N
operablyHjnkehjo txeeDhUnercoding at leasinst gene thad encridegyRwsubendt of the
transformation in vitro? Jpn J Cancer Res, 1993. 84:
prote- 1091-1100. The normal human |iver primary cells can

b er HgB ke or 120 liveOsHllis REOBS the 1ﬁlh‘ndrfa@@5<i Bedricals tikeloglihs
wth trie T antigen gene of SV40 virus. Transfection

Provigipnaldtaisst Parplicaioboatd/sHhf 9% P@&Jflw s dilesk Ogipbersl G 2003, and
1ncox‘€$rgt%81hgr§ﬁ}oﬁgqm? 'Oy %Q@ h c%[ﬁhja&ﬁg Qt%quo%; n’gp@clelﬁyﬁ%duced by

1 rus ranstection or 1n ECt 10
genetid r@o@hBinabdbn dnmamnidiancelld, shenass. ClﬁleerHa:msiﬁS(ﬁmryaelﬂsoprotems
vectors may Vi rus or

T EER TN NN T o
1nven?|81q bEHR Uoft B Maf§ sinck 'tHE:es%ccﬁ{d%r}dﬁo%@-'iﬂaQﬁﬁldﬂ&I fld@ifications

| owm ng references: L., Srnil
requlﬁdsfexectdmplwe ﬁ)ncmtdamamarrred qat bﬁﬂmm@a@py@s dn:@ctb’f fasignificant
cell. lin sf or

acvarlig i pisd ey et hgTB o Plot b b SR DB plyghppenti

prote%@ raﬂd@ﬁ%ﬁ&r@fer@l? QeI utiOBIaRRS pYoteMSES tHab thelbrod@Rz €l line is
tunor viruses, Rev. Ed. 2, pp 747- 798.

of humgh @ﬂg]cljlr 4ndgthieeafbisrleads ty a mare natusy prefginHAmERfoney gnee a number

of thaﬁ'épge%az Blalé> dﬁ/ﬂ&ael‘lﬁlgv(l’PP@' g%gs?']f;llg\gig%cﬁ)%?ﬁa h%%ﬁdc@h S Phun%ln’

hepatdefiebagl ex(pirésd;lcbi ge@mb-of dhd lldjheb vfite pfeseat llnventlon are used to
Sci

prodigA 0N hsh BAGE (fél'@rsgfor tiploltis clgminaies pppYTe ipiuie
respogﬁegﬁ églgn-hlﬂ.ngl proYé@s Wb Givervto a RIS bjeod - asRIAG @ﬁﬁﬁ&@l ora
cellular antibody response could develop if a protein recognized as non-self were
administered.

A large number of proprietary immortalized human hepatocyte cell lines are
disclosed in Provisional Patent Application No. 60/510,509, by Liu et al., filed October 10,
2003, and incorporated herein by this reference. The majority of these cell lines were

created using simian virus 40 (SV40) T antigen as the immortalization gene. This strategy

was chosen because transfection of human cells with T antigen results in cell lifespan
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i nduced in hurman and nouse cells by human
Papi | | omavi rus Type- 6 DNA, Cancer Cells 5:253-257
W@ 21@8/P3487¢r ef erabl y, inmortalized human hepat oRGT/ES2004/033260
useful in methods according to the present invention
are derived fromprimary cryopreserved human

L Pref Lmortallized huma

exca SRS 8 3 LR ook TIREL AU 266 DAIBRe conc
semipentessiviedo vasldnfeamiont dl indien Bya hidléR Petin@T 90f008 daltons. Cascio,

substantial ly pure S VA0 DNA. Preferably, the
S., Nevad st efegienfar ymparea/gaer oNmemarchapdrsyiep.| Artifigind OB%40001. 25: p.
529 ?% ge T and small t antigens (TAg). Typically, the

“hepat ocytes include DNA from which substantially pure

D%&ﬁﬂﬁ?leﬂﬁecﬁaﬁi% of S BR 2R 3181 01P %%tiﬁ%ﬁdgﬁn{é@sggﬁiﬁd but many

Preferably, the tunor suppressor gene encode e
studigngemogsiiaipreat s viebprotea binds thandiepeiivats Risandl 156, two key

tumof, BAp A 200 o B s A e niefncBpoctveen SRS largs.
tumon ki@gen Ymil Wbk h 385brossR PraieRRbRBYEE 3 §SF}8§EB gbiddst ¥. p.

{0 be maintained and grow in serumfree nedia.
866'5157r1eferably, the serumfree nedia is MCT serumfree

e e 1kl Fﬁgp t I 1. 1i-pes include the o

Vi r af}? ﬁé?ﬁn‘f?? tr}Jt1 g iz e%& ﬁu rmér?(t%n?jfg R fﬁﬁ%aﬁa@&?ﬂez‘a gaprtalization
requites pesedemdhtygenetivd etdre i brdel Forthemeall focdst 4R deiddb@ite and proliferate
. epat te cell l.ine Eal G35. O her human hepatocyte

inde ’&’é‘gfy &i‘i’%&t“&% this gvept i posdly vedemtqodnbyioceybihea thesls

procetlll HudHeRAIO WSSt ﬁh? TLainH@?n Eﬁﬁeﬁﬁﬁlze@%l%l hhgsoljgﬁa}nlh Q%Hnﬁ Jevels

Di gestion of donor, human~liver was perforne
of thwi?fhrepﬁ@ﬂb e asteusticsfasmejrgehwithithe pimaky celltgielmdfdoast display

TR e S A
cells RX¥ERNtoSRLligahedel] HaklRALNRS L6 BT Fﬁ' Midahods s 1968 %_4 L p.

was thoroughly digested (approxinately 45 m nutes).
109144P¢est cells, the liver was minced into 1 cn? pieces

W i i : nsion filtered through a #1
w e bR HRRHD LA pEHRRT DR o bl gt OB R Py
transfagtsly. thd bedlssuigpewesT antig@scene of BVH0geas atrag@é@ioh @ ifMBn can
' s.at 4 to sedi ment jntact parenchymal cells.

‘be aC%Li{ﬁE?q Bt uszeod & Wiy Gerpiaumigicontaming theshaitagn genhof the SV40

vims.\éﬂélﬁﬂléf ﬁ‘&ls.?ééﬁfn? br #3€340n &8y Te%ﬁft’% ?rgﬁé 11 ﬁloh%?%afe 'lin-elf_:héther

pel l et was resuspende I'SSUé cultur
transformation vectors may also be useful, such as papilloma virus or Epstein Barr virus.

The techniques for making continuous human cell lines are described in the following
references: Grahm. F. L., Smiley J., Russell, W. C. and Nairn, R. Characteristics of a
human cell line transformed by DNA from human adenovirus type 5. J. Gen. Virol., 36:59-
72 (1977); Zur Hausen, H. Oncogenic herpes viruses In: J. Tooze (ed.), DNA tumor
viruses, Rev. Ed. 2, pp 747-798. Cold Spring Harbor, N.Y., Cold Spring Harbor Press
(1981); Popovic, M., Lange-Wantein, G., Sarin, P. S., Mann, D. and Gallo, R. C.
Transformation of a human umbilical cord blood T-cells by human T-cell

leukemia/lymphoma virus (HHTLV), Proc. Natl. Acad. Sci. USA,80:5402-5406 (1983);
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nmedia to yield a final volune of 400-500mM wth a

density of 3-4x1 7 cells/m. Trypan blue and | actate
waledopaisasgenase viability assessnent was perf or PEDUS2904/033260

al i quots of this suspension. Cryopreservation of

Primary Human Hepatocvtes The freshly isol ated human

t | at f d d i hed
oy sonsry sl eonammen Ut e siserted
inducehih hufnagiafd nffusd Gelts By hdha® PARiNEMEFirusTHHeCR DNRE |dfaﬁ$er Cells

resuspended in chilled freezing medi'um (serum
525%% 7TkEddm  FBS: DMSO (8:1:1)) at a final cell denS|ty

Cr e ey oot A ke i el hE SRR fGhine o he

preseht Brvbhﬁomire deyowd fojn pﬂih&ry&@%ﬁeﬂeﬂvd’éﬂﬁﬁiﬁn&i@at‘ﬂ@ﬁ@s Preferably,
at 4 Cfor 15-30 minutes, the vials were

{
1mm?1ﬁa;l g?&%@’gg?ﬂ?‘tﬁcg?%%ﬁééﬂf@&ﬂdéuaﬁ@f digg to g needent ingiention are
immb@askd By mwdﬁetl&li' 81 ¥ 5@tlsBar) \é\%ﬁﬁ BH%%‘\{]epa S}ixjeperzgl gL on

of Cell Lines Cryopreserv
subsieniial i gure BX¢e ONA. iacladesieild treV 4] llagev\hmﬁi srhglt hantl gens (TAg).

| d d |
o e 5L o g
tumo® Buppeelsat gfle taABS i@ttt nPre_fé}ﬁb@aﬂhQ‘u%ﬁmcﬁgFrelsédf egeﬁ@echcoded by

derived fromtransfection wwth an i nmortali zat

the e isghuneasriiai Praferablye the spatoesies glse ag:ﬂwie o At rem Sk

b h botrh t he ge-T and smal | -t
e gg %eﬁ gexpre B3 6 bels%l?ﬁa\c}en by the SV40
eaTmcqmnypmmveanthmomfzb& hi@gh BEpHES/td RESRL ﬁﬂht}ﬂb Be

he Str.at agene pBl uescript SK vector backbone and was
mamf? dof Q}’g lﬁmefg'ﬁi/’é]leﬁlar Sselerahhs themesur dise epredialisdiCT

.Serurﬁjﬁ%eh[e@ﬂﬁf ected cells as a sel ectable marker by

co-transfection of a neo plasmd. Cl ones were

i yuifablel ngm}é@tceﬂ linas acthale théveirallyaimirhdittyliZ:@ hgmawptitary
The, Eal i ne was

hepatgsjgta(éi?ﬁ]é él ﬁl&ﬁ!:l e vt -lmm@g?»zlqiamgﬁq hepgtocteqlldine

EalCe34. |othbﬂmm\ashemy&@bénzﬁl@es\eaﬁ alsbB@f8&d. 1 on- medi at ed
transfection with a single inmortali zatl on vector. The

early region of the Sv40 genone, contained in the

CreatRBl 419 Rl L@ ' erte 1' to a backbone based
upon %ﬂ%@?—%—é 8 and was naned

pTag-1. The T-antigen coding region is under the
i nf Hen e.of a 22hybrid hEFI -HTLV pronoter. The vector
a hygronycin resistance gene as a

Digestion of donor, human liver was performed in vitro with pre-perfusion of

Prim

oxygen-saturated, calcium-free buffer at 37°C. Pre-perfusion continued until the liver was
blanched and followed by perfusion with oxygen-saturated, collagenase buffer until the
liver was thoroughly digested (approximately 45 minutes).

To harvest cells, the liver was minced into 1 cm? pieces with the resulting
suspension filtered through a #10 wire screen, then filtered again through a 253um nylon
mesh. The suspension was centrifuged at 20xg for five minutes at 4°C to sediment intact

parenchymal cells. The pellet was resuspended at 4°C and washed with washing buffer
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drug sel ectable marker. C ones were sel ected based on

their ability to grow in hygro containing nedia. The
wo-a@sascel | | i ne was established and nmai nt ai NEAT/U82004/033260

MFE. The Fa2N-4 cell line was deposited under the

ternms of the Budapest Treaty at the Anerican Type

[ture [lection, 12301 Par k| awn Dr Ro ill.e
(53 figretibyf G IFEE DT PR af esebnds BTSN e cuture
medi& @P@sldtefhalveRmebiFe100es 00mIokith Ademigapssix 177 edlsymBt Trypan
the American Type Culture Collection, 12301 Parkl awn .
blue gd lactmgclebydrpgenasgiviabd iy @pscopesnt gyas podarmed a1t dlisjugts of this
i mmrtalized hepatocyte cell |ines, such as those
SuSpeé‘ngg'ri bed above, can be used for the production of
proteins as descri bed above. The proteins can be
t herapeutic plasma proteins such as Factor VI,
tioncof Prim 2 ogMiesan growt h hor none,
9" ReshRGEARRd b aqatﬂaa?aoeﬁeg Rhbfed AR BHOL BI3s §8Rribed
al so be teins of proteins such as growth factors,
abovbiveredvashed wiithgvasEoeomsfer dmte timep by wentsificgingst 3 x g for 5
. _-antitrypsi and ot her, proteins_whose prima
minf bt PTG e Parerigd & HHUET §EPRRE P (rom-froe MFE
mediGRNEBE D¥IROI (BEEN) MTa fEULeIPEenSity 6f $PEEYhI.C Aliquots of the cell
mut agenesi s. The proteins can further also include

suspepsioavese esfersedde N wer @peiiale(ldh mdi hmbstyiorial, it Fpbdtml

i-ncludi n I ! obal ani.nokl Y/ -
oo 5 ALY S TRSBRPLATIL o B SO BN, i vio ver
then plabel infrspfrefoas doatingr &t-80RT forat leastr3zyonnd. iThe vidls were then

transport activities. Wen the hepatocyte cell line is
Pl‘mgféé‘élf-gbr the production of a naturally-occurring

pl asma protein, such as, but not Iimted to, Factor

Vi1, Factor DC, human growth hornone (hGH), or a-
Creatiantfi Cellpimesn, several strategies can be used to

i m [ f th | tejn. .
T PR S B O o PrEC U PP B g gesius
watelﬁﬁm%ﬁﬁed AR1 Rhted 8 MFE cBRRRMeREuRY Thwit d96 Uaéd 18 ihoRalizing
|

gh-level pronoter. Such pronoters are known in the
gene ayas intepdeiced ey eafeoti eretnedfaged eansfstien. The BalC-3proehlipgavas

deriv%% 8‘%111 t&qrné Ce{gic/\i/cglﬁ :wﬁh %%f 1%%8%%%6*\@% ]a/?c%rgcto'n%glbmé "E’ﬁehz%% ¢arly region
of thé BVQ0 pericHie vHE dic BnipasédaiboiH M tirgeTeand Suedl-pavigbise ixsd whose

can al so be acconEani ed by additjonal control . .
exprespigherirsvendiycthe B4 Ermarty perngotes, Lhis spdvfreasrs was inserted info the

s BB TSI ORI or Y Qs

resistancegw dsevomfareed-andjpe titangficoted tells @rpdselectable marker by co-transfection

Cryo

of aneo plasmid. Clones were initially selected based on their ability to grow in G418
containing media. The EalC-35 cell line was established and maintained in CSM medium.
The Fa2N-4 cell line was immortalized via lipofection-mediated transfection with a
single immortalization vector. The early region of the SV40 genome, contained in the
pBlueTag vector, was inserted inito a backbone based upon the InvivoGen pGT60mcs

plasmid and was named pTag-1. The T-antigen coding region is under the influence of a
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enhancer, and the human cytonegal ovirus i mredi ate
early pronoter. 23However, it is generally preferred
W o00sfobsnee expressi on by introduci ng nul ti pl ePCDPEEE4/033260
of the gene encoding the protein to be expressed, a
subunit of the protein to be expressed, or a precursor
e [ f r
hyorf pNCHRLS folhold?, 2 SERLERATthatlefe b 0ol reind eene as.
drugeetzodblegndrker. [(lomes Weiecselmetedﬂqas@ismeﬂhplrabﬂmja tmgfbmih Hybm

rotein.to be expres or a rsqr of th ein
contpp e el BB dririnie was FeBlfi e ceteed R
af TREFIINLALRA 1t @&h%cc{épeéltéamﬂa& ﬁlla@ela@rb%é B&%ag,gwreét at the
el enent being operably |linked to the gene. cont rg

Ameglcem@ppe Culturg Glotlattign,d 230 b RetkéawmoDr. aRpclcmm évid.enh &vtxder 6,
200% Pﬂgﬁa ]?eﬂg-%] %ell-rl?r%v%gg El%(}:citsgfacﬁj c?er ?lé ﬁeirresais)# %lﬁ u\d@?es?!f‘rea{y at the

AmdrReh Thsd COIRIETIIBLEHEASSOT P@ﬁ&@@em I Rs&mhé QW NBn DRBber 6,
i nsertion of DNA encodlng the desired genes; and (3) a

00%e| ection marker, typically one that confers

Wgh?b?é fn?m&f% z%& %f) 081n ?m? = ﬁéhca%l tﬁggeyde?&f% 896 can be

e con Ienen conp one

usedpbotib pesduatich aftprbesiag amcﬁlﬁﬂmeé T&lptoﬁtihﬁcan be therapeutlc
reconbi nant vectors i ncI ude but are not limted to,

plasmypenteas yurh@s FawebrdIL Kagionek ool yotityeranihpseanaset By hormone,
sSSP S NN BB Do S S o

growlch facsors|@ldodeslottiag tfactdrs, BaatyRidsisusley d 1eghtiphial #nd other
her pesvi r us-deri ved vectors, lentiviral-derived

protejatWhess priny suctaLe iganedjBerl Y sterdasd techniques of genetw
engl\ﬁ;\lzeeﬁ’l% VéuEllI' a3 %?er \égﬁic\/ﬁg %Er?esw el ﬁ{)l%m\é'c #?u:ﬁ-?e cl%de other

hers vecto ypi ca

proteihg oﬂtgempﬂitlc @n ﬂialghbbmclﬁlteﬂesl hmdleding amuhﬁmﬁanm:ﬂalﬁhﬁ on) C-
i.n the be expressed,. and a_pol yadenyl ati on
reacilycjigicity toicoig OF e ARISTBie, ol a¥ URERFofnpRaving structural,

enzyhi A0S Rt ARGithddi tion of a signal peptide to
ensure appropriate post-translational nodification,

sudfheashaepetosyte ailidme is apedofor thegirdipition of heseiralget@using

RS UAE B33 B 5050, R bt g bomon
(hGI(liggf‘ %eldantlt%@gl%; seBLs@él"éYﬁfe@es % 95 QSedEB ShAeze eR ession of the

01, and in T. . Brown, d oni ng and
plasaatopgins: An | ntroduction” (4th ed 2001, Bl ackwel I,

0 and bot f ich are i ncorporat.ed
maEE Sﬁra{}%w@?%ssifO&OE*fﬁﬁ%ng*hw@%%fgum&.g R0 PiiaRts thggroteinis
enhaﬁﬁé‘d’@ iAGo@ictibgons Hish PecEYidhet&e G R Prdmbtetsne@khdwidin the art,
uch DNA into these vectors are also well known in the

and %ﬁeldescmh@(g dOBARBR, 18rSeB ddmrqspetial., “Principles of Gene Manipulation”
(6th ed., 2001, Blackwell, Oxford, England), p. 199, incorporated herein by this reference.

Such promoters can also be accompanied by additional control elements, such as
enhancers. Such promoters or promoter-enhancer combinations include the SV40 early
promoter and enhancer, the Rous sarcoma virus long-terminal-repeat promoter and

enhancer, and the human cytomegalovirus immediate early promoter.
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for exanple, in S.B. Prinrose, "Principles of Gene
Mani pul ation" (6th ed., Blackwell, Oxford, 2001),
w0 p@soppsrat ed herein by this reference. | n genkPCEUS2004/033260
suitable DNA for cloning can be obtained fromreverse
transcription of specific nRNAs” whi ch can be fol | owed
24a catio t rase chain 'on .
SBE Lk geneton e mectied PR e e gl e mutipte
cop1e§ BOWMR cRfic 6 IIAIngMNA peatainkie beRspfcbd, 4 Bitmithe th/ee;ﬁbteﬁlﬁtome
techniques that generally involve cl eavage of the
expreggedt @rraspwumorsqfé prefeinds e expresied diribe 16¢ ebaresorapere
t [ .
recon%ﬂiﬁa%{t A ans 3%1% @&a@é\.‘ﬂg ?glr? séég% t%#cﬁgl‘ﬁ?%%@e ?)Mtgiﬁ to V@teyﬁgg‘sed, a
subutt 6Bthé Proteinos baéxmesbehummanammyhepmwﬂ tmbd: éxﬁfmed} and (2)
in the art and need not be descrlbed furth %B%
at leapferie copfolderasnd aifesting hedtanserdptiong i genisy the spRirpigcment

bem% ?}gllﬁl&d th! 'tlféo i 1 coRBbLd %MQW%EXE- EAbALRY or a

ction, nsfection me |ate dextran,
prombteanﬁlﬁzmeen mnmyat@lne cTheogarastaristics oﬁeamifabketveotmr blgo include: (1)

bi. ol . stj.cs, t fect | yb . _.Jh . .
an orfg A RRR IR LGS ot GBI B BLFeY 87 Ses R dingertion
of D@A@ﬁcﬁiﬁ@ﬁﬂe'desxré@@dé‘dl #1d (@) 286188 oninkuRbR kRSO d&ﬁﬂh’eﬁ'confers

(3 Col d Spring Har bor Labor at ory Press, Co

ant1b@pp wesgstmpb&n ona\eaytigblarly preforyd embpdin®nt, dle c%ol elements
complrftgg o l%or ah ggqn%t? antP &t IEJH gn{ &Ih%%@é}c e. In many cases,

ncorporate one or nore reporter

g @ﬁﬁble%@rﬁﬁiﬁam eelrs tmelwdssing ard e 1zhitddcioe§¢y0-dérived vectors,
transfection. The gene of chaice is under the cantro

m“méﬁ’rP@YQ%%&G%EWFW%B%rV%ﬂéFY%W& EpstriBast iptiderived
vecto §1 Q8 Sovitgh Ugﬁv«{d%%?mfs réﬁ@g& 'ﬁ%o’cﬁf@nddxhﬁfsede%%% Ve&ﬁr’g,ﬁ%’acgfowms-

dman cytonegal ovi rus OUS Ssar conme VI rus
derivt@ventora) harpgseats-derivedrecchurs entivized-tenvgeveetors wamplinisaferived

a suitable reporter gene.i.s the chl oranpheni gol
vectog, BlRppY PO A S e CER T oA TSR T S F S FORLTE 4
vectdtOlypichll A HRARRU strobR! ﬁﬁtdoﬁﬁltﬁﬁv@ﬁr@h%‘é@ SNeft ohdWrtron in the DNA
reporter gene can be done by a variety of techniques,

to besuptessed, aiwlapdlyaienylationsgnebadhe 8’ -ermuws of thesaqusice to be

radi oactive products e ter genes and their as
transigied Qe BB SER SR PRENEAS CASLER apprbria Postgliativnal
modﬂ:lfzéﬁb?lf Qichad %ly@éﬁ?ﬁﬁﬁﬁh QAnibe dbbisHike sk veQofs@ini Thefacteristics of
Hi gher Eukaryotes,” in Ml ecul ar, Bi onmet hods Handboo

vectatRareRlagsiribpd &1 §.BvVIPrisatase et ale dPringiplea né Grpe Yanipriationa %6”‘ ed.,
200 R e 200 ST ROANGE: DA
DNA Andtl?sﬁ.h&[lhmm&&ﬁﬁ{’y(ﬂhaadlﬁob ftBlatlbeecls Xquferis Bgland), both of
which are incorporated herein by this reference.

Methods for isolating DNA encoding proteins to be expressed and for inserting
such DNA into these vectors are also well known in the art. These methods are described,
for example, in S.B. Primrose, “Principles of Gene Manipulation” (6™ ed., Blackwell,
Oxford, 2001), incorporated herein by this reference. In general, suitable DNA for cloning

can be obtained from reverse transcription of specific mRNAs, which can be followed by
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protein. This is typically perfornmed by standard
nmet hods for protein purification. These nethods
w0 p@b0s#s76 but are not limted to, precipitati oPCTMIBIV04/033260
salts such as ammoni um sul fate, ion-exchange
chromat ogr aphy, gel filtration chromatography, reverse

com R SR R R RS IR e s suh DN e
generalTUNGRH i DR, DN RGINGY iagdtied ibisi the venyrsibgaekhniques that
ascertai nabl e property, such as,grot ease ?ré‘ii Vi tz, to
generaBy énvekye qlefwagy oftas Yo Clormurth spaciis esirichAn Aadnyeisasss and
: ' L. Rcotein purification nethods
1nser§é€8%§§%g§}lé P%? g%aﬁn%)ﬁe, in R K Scopes, "Protein
Puviefhiodafor aansféiming op ltessfaotindtha oiradp imo®dtabzkd human
Spri nger - Ver | ag,. w York, 1994), |ncqr ed herein
hepatggytentis Tl aia 1 g gatacthapee dgti kg gy 06 hire. 1n
genefdl, Rh&i Mefdls i*ﬂ@lluag,%ﬁ Lednbr lﬁﬁi_lt_%cf'f%, F?J_)ﬂe_cﬂicfﬁ, Qaltfu@h-phosphate-

surroundi ng culture nedium e efficiency of this
medipied tressfedmpematsiostion hacdiated by PEAE gexstran, flaswestpnitohal

nmodi f.i cation, .such .a | ycosyl atd on, that I of.el
e Ao S BT AL TN AR bl R
transRCRbEhRtHOE HieetdiBed @HIhSaNBI@Pk 36 M. W. Rebdelly i Molcdildr Ching:
Gol gi apparatus and its subsequent secretion. This is
A Lalergtory BEaupl{3Asd., Beldnepriegg Ratboraaberatery Tagal ald Spppg Harbor,
0GEeSsi: . ei ns
New B A o S e P QB p R O e TR o
Tehnalyogyes( DisdlesiEeddelincoeporatcAnade mare Ripests: g&daninto the
D ego, 1991),. pp. 577-598, ingorporated.herein hy this
vectaraf Gregtrdbs SHISHGY AT loaioror HE4G PLEUEF ot g ol of
stron% hdlquitBes ﬁb&%@r-@nﬂ&b&g cSXPBIRASRY Tisest URBticltRoRTRIN &e
rot e n, called a tag, which can be used to facilitate,
immetigt earty penes bf mahinory tomegaloviaus,she Ragssarenmhaideus long terminal
| ut tRi one_ S-transfefase, tlhe I\/alﬁ | t 0ose- bi ndi ﬁ%
repedly B RUmEragimemS niat SHIARISOL 4 oUIRIC ropREer gt {1g
chloﬁﬂ%h&ﬁc@raeétﬁtﬂan&%ﬁsé (E€ATHRehd RRVIEGn Ml Ak cABMHid LS transposon.
proteolysis”to renmove the tag and result in purified
Detegticasofzexprestien of th¥ kiportes@né caebedenety apgicteelf teehmigias, such

her apeuti ¢ and non-t herapeut.ic proteins, 4ncludin .
ws adt AR PhaaPe R B RN RF P, HPEL s et
assay 4@ ffIes @BdcribBY BIMI N AlitRed BEalrObE TH@Bfep tndPERPressicn in Tissue

such virally-imortalized primary human hepat ocytes
Cultyra - eba of Highst Buleasyptes. ~tip Mleadarddiogethody Hendhaoki(RaRapley &

i t f oL r S O Ao
10 DO 6, R S NGBS, MO 015 L0k oracd
hereinrgrtedsefeidhes.expr essi on of the lalp proteins. In one
version of this exa%‘gglf e, vectors are use

(1
f i Page (he proisinhas beepn m‘@étgc\ﬁgh@ then necessary to 1soqate (the) ex%ressed
protein. This is typically performed by standard methods for protein purification. These

methods include, but are not limited to, precipitation with salts such as ammonium sulfate,
ion-exchange chromatography, gel filtration chromatography, reverse phase high pressure
liquid chromatography, electrofocusing, chromatofocusing, and/or immunoaffinity

chromatography, using any readily ascertainable property, such as protease activity, to
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genes | TH3 and AMBP; and (2) a second vector that
i ncludes the genes ITH2 and ITH . In one exanpl e of
w0 b@sps4sdact i on of therapeutic plasna protei NSPCT/H82004/033260
vector that includes DNA encoding the ITH and | TH2
genes is a variant of a commercially-avail abl e vector
. 0 N- | n .
detef The i, NI TR o0 HEEEL a2 B AESE dokin
purifiesios netlod sgaa descTibed Var examtple,dn RoK. $sopdsgsPgraineirification:

. pV] TRCR-Bl ast ,.,.The yector_i ifie repl acin ,
PriniRls® RYGPBRYER h O SAEE YEREs Ak Vbl A0 Beaparated hercin
by tHieRdrgb@ace gene. The vector uses two human ferritin

conposite pronoters. The 5'-UTR of 26FerH and FerL are
r epl soeERbabgs,tthe egpressERpufteiniven ho seractad frouhthmpelh zge the

EFl.a gepes. The actjvity.of bpth pronoters .is
sunqizgPed S0 e u o virbisoy Of i 180S0 ARt fn the pattem of post-
transeAPAGRREMSdi Rcation] shichGlsighydoyylstidH, tadt theprbfeaf uikferddes M
pronoter. This pronoter backbone was chosen in order

patterm affecss e Papcessing| of the presgr withinghe rarghtandoplagmic Drtigilum and

1 b W .are i . e
e S e R O
Kaufingdnp“ Anaiysis o€ Synehebisj Procéssing, and Secretidhiod Pustting ExPfessed in
MarfiGpieRGEI BFa Gl Bxprassibe TEieloen (R Y- oideh - iipegemic Press,
San Di¥eB, 9P ppl 38708 AR BAEat b h&ER Uﬁﬂs%ﬁ‘é&@. §he @ﬁ)gigl vector

added to their ends to facilitate possible downstr
can asthled chosengso THaé the pretein bahg mepréssed ishfasaiDhAnetheoplioten, called a

LTH is, 5 -BanH. - Agel - ECORV- cDNA: M ul - Avr P-_ BanHi - 3' .
teg, Wih ey EERETR It FERRCEIo dr At Fepes 1 Thetide
glutdhiofs Phrangelse CIRAMNG! malfosBlbindling Stobdih, aht )élapgl}ﬁléQ%e sequence.

exanpl e of the production of therapeutic p Y
The yppwlting fiasiont peotgiaces thenthecleaved uddspemific relysigta temove the tag

- I L ther.vari ofy. t.he .
ot QRSO FaBEIFRAE JORARREER B Eapppepeni
and westhgrptieid prtdiRAndleding pthseamiaieims. a neonycin

resi stance gene in place of the hygronycin resi st ance

gelnegrranieet be applicationof fismressnbmyertionya dhepioduetinn of

o VA A bt O B o
transKECE2 witheed torsethnt inchiderthef gened foe tieDNAoas prdinRorsAYBReiI&Ip
S - BanHl - Agel - ECQRV- ¢cDNA- M ul Avri1- BanHl -3'. The .
protqips, gieh ag dudand £orl. {Ihis 16 BRue eriaearsedhe ermessipn of the Ialp proteins.
' _Xhal - - g - -3 r
o 0 B MBS 30001 BT, AL e e
genee X 2 sisl £BBP;0dndt (B a etvoad @dctpr theinokides thapphiaTHRtaHVTH] .

equal rates _because of the_1:1 ratios ,
qﬂl one example of t%e production of t erapeutgc plasma proteins, the vector that

includes DNA encoding the J/THI and ITH2 genes is a variant of a commercially-available
vector sold by InvivoGen. The vector sold by InvivoGen is designated pVITRO2 and
contains a hygromycin resistance gene. The variant vector is designated pVITRO2-Blasti.
The vector is modified by replacing the hygromycin resistance gene with a blasticidin

resistance gene. The vector uses two human ferritin composite promoters. The 5'-UTR of
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between protein subunits that exist in the protein
conpl exes. Accordingly, another exanple of the
wa@ppbsioasré on of the present invention in produPCTgS2004/033260
pl asma proteins is a vector that includes DNA encodi ng
the genes I TH3 and AMBP operably |inked to at | east
€
FerH Qﬁkfr&‘l?l gﬁé 94&31&?@0 gg 3u91’f@@6ence fctgéﬁ ﬁb‘{‘t‘sé an?%}rﬁmmtpgu%g ®F12%tnes. The
activigndfdotiepronter i arcrensed bpthesaddlﬂmncoe’ theY@V4@lElmi @BIV enhancers to

. .exampl e f the I ion of the present venti on
yield eﬁ%@&&a@w@ tgF e GREY proveotey ?%er%%wacg tasghosen in
order glﬁaé %nﬁﬁ?qgfelstol?b%(pk&go d6sthPio € g 1He bgéﬂgéowa?ed are

oper a ed to at Teast one contr
drivers fqmssack veaom a!ﬂmls liepartitilady Seditabld techosstthe BiIp profias are built

ontrol sequence _can e a pr ance or ot
in a 1cloh11 PO SR bR EQIYPEP?E?S %me@%ﬁn by @E&P&FE Bﬁ@lasmld p‘?er RO2-
Blasti@PR} £2540R0 1195 NS 1PLRSERD 1hﬂ6\M@gQOFThE'3 fgtﬁ’e[ﬁﬁlque

Th herapeutic plasma proteins is an Isolate
restnq;tmnl siteealded ¢d thietr asisdo Sagiteteposiibatdommstremie subvinptie. cThe

T MU S K K

Bamlrfluﬂ';’t %le ?mQQSSF]he(r‘ﬁ!ilfor tﬁg € Eﬁc%ldl ﬁfﬁmﬁ g 'F%ﬁéﬁﬁ-ecDNA-

pronot er ancer, or other cont sequenc
Xhol4Mggl-®i ¢ aci d sequence is typically DNA but can be RNA

or_an RNA-DNA hybrid. Simlarly fyet anot her exanpl e

ofSiHa L\ A pmz:%ﬂainénle@ff ﬂafh@Oéwé@@ theygrawtic ppsima proteins, the
Vectop{ gfj%gfru?? gﬁnuc %111%' 2 &g&e g}gg}? ggnésqs %tﬁ%@aﬁ&ﬁ%f the
conurmmhle‘ey avalabid pé/ﬁf[(RiDl’l gedtbe Tesn emdu'fhlZd@fgihaie&IlﬂVI’(ﬁB@Qéméq/and

lJinked to at .|l east one contr uence conpati bl e
°°nta’d9rstaﬁleamé’&1ﬂltf%§t@1%%§ned’éﬂ’? ace ‘?g@e 2ef 91’61’01%‘%:? & 8en Thes

, e

vectofu bt BBl rFRIS SR AL 84 SEUTRAM EUTREBISACE - TES Septor
contais tlenDRNAeriobdinpyhV/B®. inTUES e hnd the BNAaerrceémgt[T Hﬁ’ 111 MESZ The

exj stence of these vectors, .another_aspect of

linearjsalcapa 105 4hg DMA\grcgring AWABrs AT B%@H%&ﬁéﬁmgb(a@%wtl‘élul-
Avﬂﬂé‘a%ﬁ%i 3, L’gI}%I]?lfﬁgr{ %n%rfeggh%%m‘?& ? % .%18:55 Aor Nie1-cDNA-

Bgll1.08108-3e N0t Nektérs Ran D¥usBd, Hu€iths g@ﬁ%liy%re&hehmthe%etors
control el enment operably Iinked to the DNA encodi ng

expregseach PAthenprdst gmatains aapioxinoatelyiranelaates peesiss ofthof :1 ratios
betwqg:ﬁ% (ﬁglgs %a i e%st-{rl?'tse(})\éb trewglmmrt al i zed human

ocy erefore encades encodes and can
ememmgay,rahatﬁeiaemﬁplel of thefpplixaiagyl &f thé pieeérs ihventlon in

produ\cl:llntgaglalts%laxl pmlrrlts ?sl Iazveegto? l#hrtalta I1’]ncrl1ue egtD?\(I: tegcotdt;r?g thlesgenes ITH3 and
AMBP operably linked to at least one control sequence compatible with a suitable host cell.
The control sequence can be a promoter, enhancer, or other control sequence.

Yet another example of the application of the present invention in producing
plasma proteins of the present invention is a vector that includes DNA encoding the genes
ITH2 and ITH]I operably linked to at least one control sequence compatible with a suitable

host cell. The control sequence can be a promoter, enhancer, or other control sequence.
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transfornmed or transfected with at | east one vector
that includes: (1) DNA including at | east one gene for
wa@2@sessreor of a protein that is part of an |BCPUS2004/033260

protein conmplex; and (2) at |east one control elenent

operably linked to the DNA encoding at | east one

p =)

e e b A b T
therageitie ﬁfasmmpﬁbtﬁhs tis ansbbmda’dldmm&e;imuckelmid squertcedat includes

et L ERRSTE, EPatoc¥he el A bhat B Sibee, SELLie Bl
sequehii~I Sl iBRA R a sﬁﬁﬁﬁg ﬁ@&te&lllv\ﬂthg c@ﬁtr&l%@&ﬁen@@ BarV&&£d fhromoter

iI'ncl udes: (1) including at |east one %ene or
enharger oecuhmsmntrot SEUSNOR. eThne nurdgic asidpequenocs isappicallpDNA, but can

ot ei 0 ..,and (2) at |least one control el enent
bem\%@F%WA'Mﬁypgat he DNA encodi ng at | east one
PGSR fyeBfdehdexahed oftthe BHRIAAESN ER ?ﬁ:ésbﬁ’ﬂn@éntfbh@n
precursor gene. These cells can _be CHO cells,
produgisig] therawalgmla@ma RrotesRs i6@H asolalak and purifiedamicieic @%ﬁe%lawe that
e tra sfo ted, Yoty t
includs éé]fl%lel% escrl%l(%{& tﬁgggﬁe@% esaglq({e@?ggg{ag ulce etﬁ??ﬁtelg& one

contrdlabq@¥ncfedmpAaibld etith a sud@llediosdeatinyTlercodirckseqtiéree can be a

proteins. These ceIIs therefore, ar.e transforned or
promples (ahaIEFTe G IET, SRR éFq“ePi“/’ Bﬁﬁ\n\éﬁ@sapﬂgeﬂwca&ﬁ@gwaﬂy

DNAIWBJ‘?BQR?%?E ar{ digng the genes I TH2 and
bot DNA enc ding the genes | TH3 and AVBP
aﬂ&eﬁtﬂkcs&m@mﬂg of the ayéstase loT HRsamectdrFHImotheyespeahefither

SRR RN N —

with ﬂ@éﬁ@@&m&fect& 'tm ih&188&: t1)ang fACihBIﬁﬂm‘grat Iefaétrtﬁfeﬁg%h@ anodmg a
eukaryotic cells, other than human tocyte cel

Plasmacprpuew ancé(ﬂ) at lsast @peg@m@phplerr@nmp@aahhéh dh@PNs“e@lcodmg
1
the p]fl rg%glfogeo 1? A i dor(g):‘lcteJ ta&r S:/l agvé g&a@%sﬂn c{@?@{ﬂ%&ﬂ? rq?%rrlm ghls virally

immdiRpaddth g li@hﬂocytdﬁtiiérelfd}e letieteies DIGA Midt @hcazles @ﬁiﬁ@anad?c@ress a
can express proteins forming an lalp grotel n conp

plasn(azaror@m tAf Prgnrle Of ithisy 3 wirlbelreentalizpd fpmag épmatem'aeeﬁhat is
transjl%gxgga Gil PR edcheaWih Lat RENRe %@&Bijtﬂaggﬁﬁﬂte@'(ﬁ‘fl)f\m mcmamagrat Jeast

prot elrn COfT'p ex are expresse hat an

one g@ﬁmﬁ)lr @)précarsor oflu peatpinahal i§ Bhrtiof ah MTIpqgolEhecoemﬂe}esmé @) at least

lalp protein conplex fromth tal|jzed eukaryotic
one cpRirgl eﬁ)ement operablr}‘[f.p linked to the DN% enq:]gg{ng at ieast one precursor gene in

order to enhance expression of the precursor gene.

:P-‘

Yet another aspect of the invention is transformed or transfected eukaryotic cells,
other than human hepatocyte cells, that produce active Iap, either Ial or Pal. In general,
these cells are transformed or transfected with at least one vector that includes: (1) DNA
including at least one gene for a precursor of a protein that is part of an Ialp protein
complex; and (2) at least one control element operably linked to the DNA encoding at least
one precursor gene in order to enhance expression of the precursor gene. These cells can

be CHO cells, COS cells, yeast cells, or other eukaryotic cells that can be transformed or
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The protein produced can be either lal or Pal, or both

of these protein conplexes. Isolation of such protein
waeoroploasses from cel ls expressing them either RCT/EB1094/033260

i mortalized human hepatocytes or cells other than

human hepat ocytes, is perforned by standard nethods

transffg\cgg% I%[ﬁc%rea#)gr \913% h{ ' \(;e%ttorg ﬁe&%bgg Eﬁ#eb %e@@ge\fﬁ ‘produce elther Ial or

het aspec resent rnvent

Pal, drboth eheySsodtha@pididRice bﬂleiapﬁ%iﬁﬁdmesew@s rtﬁeﬂabteahtea@dlsfomed
hepatocyte cel s to treat a disease or condition. The

or trankfeweatwith Ielth@n(:ll) DA eendibe the gince 4683 and 4 d; (2)0ANA

ffec [ _Su a Si S
encofi G B0 18 < Y2 B )0 SRS Rog e 0B 00 o o
and D30 Ehdddiy; b besdsi/@BIBahdaTeEN ot her than the Ilver

such as cancer at sites other than the |iver,

i nfat anethen qxﬁmptg'ofgbp @rqc}chon pf]t})@;@@%qlcep]gsfmgglatplgs accordmg to
the ptgse%l‘{ ﬁw@ \{msh 1?'3 nké%ﬁc%g Ioﬁ gﬁlh }%g% gjrﬁg%fg?ﬁl\ncp e;tga%r.[lpgﬂ%ct%ﬁteﬂﬁ%gbt?c

cells, @8fer ﬂfanthlilﬁfaﬁ@l%ﬁi tbEytelcald o produes Iwslpaccor ding to the
invention is the use of an lalp protein conplex. 29In
géngp@ﬁral sisb e maethed isempeiserihe §§§SP fie steps of: (1)
m’ govncgn ﬁ%}ﬁo%ﬁe 8} fla %tt cecé}l cf"l &tﬁgp) ahuman
e ac |ve pr ot |n co
hepatB@gtté Gcﬂl tl$ew ﬁrfdhﬁde@ @NAQH&t&ndb@&a&d caf exmosh ﬁrb@ﬁlslfﬁrrﬂng an Iolp
t her apeut| cally active quantity to treat the di sease
protegrcogmiRi;t i on. As stated above, the disease or
- : I
7L O RS AL RHBetRp BB, o s
encodiR€ prditéi RAREmBig RABD ipraBincRMpAES aetexpirssedgarthatah émp complex
than the liver, such as cancer at sites other than the
is prodpeasl anq oint inflammtion, or arthritis. The exact

tiQ ' : :
A o
cell. patient’ scondition (See, e.g. A S Nles&SP
Spi el berg, "Principles of Therapeutics"

Hakhgrrapte® nrogucet icam begitheidiell or Pabahgih @f @qermﬁvegl cpREplexes.

N@?élg‘@é:lﬂ!?flo ﬁ% RE)\R?%%S ! Enp? %%%Qcﬁﬁteg&sesmgg tﬂ%;;? %Eh?r V11{a11y
1mmcﬁ{hﬂdécﬁhlhﬁaﬁﬂﬁﬁp@d>cyﬂéétortcbﬂs ahtiefeh hgmph Yispato@esyispedformed by
know how to and when to term nate, interrupt, or

standaxgj methodsdiT ATOSeIR ARTISisaliRMas drseibadaboye: or to or gan
%‘ﬁ‘f g%ﬁ@g%& r?tk%) QYL 6t dhe drOLn B BRGS0 a Fotcin

ow t 0 adjust treatnment to higher vel s
prodiiced bii¢hecinimertdized kepatnsge nelisstoriteat adiseasatoe c@mm«m uthendisease

toxicit
or condition car}/ %e a A_lsease or condition affecting the liver, such as sepsis, liver cancer,

hepatitis, or liver failure, or can be a disease or condition affecting an organ other than the
liver, such as cancer at sites other than the liver, joint inflammation, or arthritis. An
example of such a protein is an Ialp protein complex, but the method is applicable to
proteins in general.

An example of the use of therapeutic plasma proteins according to the invention is

the use of an Ialp protein complex.

29



10

15

20

25

30

magni t ude of an adm ni stered dose of an lalp protein
conplex in the managenent of a |iver disease or
w@owdiosdsoer Wi | | varywith the severity of the dPCHESH00033260
condition and with the route of adm nistration.
Further, the dose and perhaps dose frequency, wll
al Ysul y wei ght, and
rélzg%ﬁr%is){é So?ﬁgg%e d‘ﬁgﬁgtpaﬁ%ﬁd as well as other
ch)dptdvmmg@;fioaoéﬂchgpmeaomﬂwxamd: par anmet ers such
as liver and kidney function. ?eneral however, for
t 1G&r &‘b@mﬁit@lrﬁr’i@@ adtiye é@ﬁm @gqt@m@ﬁglp Pdgteeptigntaifferipg from a

dlSCaSS ro(g tcg%ﬁqlﬁ?n %P a t&ﬁaeg%tgglgyea{ {1%1 1%1%%1 %Stée r a%rgeag%8pcond1tlon

r @Lsts%ect@dbvb &hé AikeaY 6N @UAdition thmatisa wWheliver, such as sep51s cancer,
intr aper i toneal , intral ynphatic, subgutaneous,
hepatwh@r Iviep frilate. Adierapiyeby.phedisersgor cwfau% ?%%ffq% arraorgan other
than tR& BI«&' LichATRLRYr £§Re%c?c Pr%ﬂ%ﬁé’h{z& i 266h, or arthritis.
epat ocytes, or can be produced in er eu arydtlc
The egadt fsrmuYeionanatehdadmspistntiol aﬁd]éoqag@smite ¢hogenby the individual

harrraceutlcal osi.tions_for treatin e or
physiEaRH DEBIP Lo PSR S (50 o v o1 Miop Ao e SHEE
“Pnnﬁﬂié%y%érape%ﬁbd”sn 1€ HRdm4n RI . 1L1H1‘Hﬁﬁt 8dd. ZerboldHaR %
Il's o r other "eukaryotic cells, tlﬂ quantity that

Gﬂmanss ifh@quwaml@acal)Baels fodctheyepentics™r tedt, i%CQﬂaWe gk NegmdYork,

1996)36122«32{ g - % gg ﬂoXlgﬁbgceg eatﬁﬁag tfé at G‘ﬁlell’l n1t01a8 would know how

to andC@RR 1o&emnath,en@ﬁhptysf ddpkeidmigdrabien dfﬂe ® maircitgz qr t@i)rga.n
dosage forns_whi i nclude, but are not limted

dysfunejiqng. C@@Yﬁrse%s@ |thecat@ﬁ@ntg Rluisisiafogagd aﬂ&?rlﬁ?@%mdmgtreatment to
hlgheI %Q!Sl@tlﬁhe qulukacl ’resggﬂ\éé%ére Adt qgéc& %%c'hﬁﬁﬁ 9)5(101 The
uspensi ons, ositories, ic mer ocap | es” or
magni’ﬂldH msddﬁilmstereﬁldp@éﬁl’mﬁ Iod@rpionem &hpslbk én the manbpahditefa
sol utions. The ﬁr ef erred form depends. upon the node of
liver apasnPseqnditionvitl vant Wigh ghe sevetitast thedisspwiaricendition and with
| I
v oL o MR o180 FRASH A6y RGERA S v
accordingtidrtheangt, todg hveegh:s, ané meﬂpcmsebéthesindiniﬂuaﬁpat@nb asaell as other

ser al.bu fer. subst ances Q
condi G ni B gy BRE B RES SopBes Sk W Od durciin. Tn
gener&lh BowERS S0t th'eféié@xﬁ!c' 195‘teh§ céa%bﬁﬁ%se %odtékadthéﬁﬁ&i BﬂaPﬁleWplcally
nd protein produced according to the nethods of

preferp¢€bmmder| togend t@mrowhleftlmavtlmtm OEEhﬁ; Cbgesuge tracto T;bueeqa@n@s can
be mtfavel&?ﬁ,)sﬁpi g]‘crim% ,elp{ral%lrﬂon%%ci ra ymg)hla bogl ?lll,%%raq%?l%f or oﬁler
router ot ei n. These anti bodi es can be used to purify the

protein_in _ _ )
As described above, the active IotIp protein complex can be produced in

immortalized hepatocytes, or can be produced in other eukaryotic cells.

Yet another aspect of the present invention is pharmaceutical compositions for
treating a disease or condition comprising an active protein produced by eukaryotic cells,
either virally immortalized human cells or other eukaryotic cells, in a quantity that is

therapeutically effective to treat the disease and a pharmaceutically acceptable carrier. The
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| arger quantities. For exanple, the protein can be
purified by fixing the antibody to a solid support and

WO 2@s034806 t he anti body fixed to the solid suppPeT/UBRIDE033260
a sanple containing the protein to bind the protein to
the anti body. Alternatively, the anti body can be

th _ ' _ . ; .
L A R LR
varietg @fitiedape frgnprviieh imclualehbuichre het jmiiedion selal, séai-solid and liquid
anti body, thereby, form n antigen-anti body. conplex, .
dosagg formscipbl a1 hlsts, RSO TER. LS BUGYOT G T BT BepsHorics.
polyri RS AR af¥ufd E)P hi%rﬁvéﬁ@léﬂfﬁb’sglge%, An& ﬁl’%]' b&svieds blflé%‘/i € ;olutions.

protein can then be di ssociat rom the antibo

The psdfemetbfodntdepéinis gpesthesmote af admigiststibn and Hepgetianldr tiekpeutic
1ok | ow concentrations of chaotropic agents. The
applgaiPRt i ed protein conpl ex can then be used, for

t RAARIGhh I HRIM&LLEEN 1 SepRBle MRNIE FRNR cAnpdRRHs @Sy
reactive with vesicle nmenbrane transport protein can

includsethpsedaawadn Bie ditywich assasuppeineincliinghimanierum albumin,

dures,, such th i duc ohl er and
butfeRRBEERHS e S i Ao S B BB E 56, 205 o7
( X7 Botherawpeciotlihk pesdenofit chtiei Bahtibddiey Bgidpatigically bind

cellular interactions. These techni ques .invalve the
proteigguodicedipccariingio hipmatheds ofrthemeesens ipyeaiiore The protein can be
o O, OB OlTRb SRR TR oo
peptides igplaged from thé protdin.t Thestemitibedics vaubeusedsppns ) the peatein in

s PYSRHES, DS LB B R SRERRIATBS A0 Blpgtyo st

suppdReiridRBgsiak th 8Rdodlake@tid TRGoliH FEPPIZRHN 2 3BPR! dnfadling the
be used to search Tor a particular antibody. The

proteinyebinddhe protgin tnibs entelodyn Adttirmajivgls theertibody can be labeled with

[ l,obul.ins, are. i rtaliz by . f usi he .

o e[RRI P R eded L g R i o sampie
contaiMigSRott Bibiad hdpragina@aht astilsdiyathefdlyeintiynk @fanggsrcaltibody
PEG . Any of a nunber ¢ f nyeloma cell |ines can be .

compigxe#fidseparating thg anpgqnr aatibodycomnleg ey ofhermygiieins present in the

e i . t . - - - . -
samnplp GGG 6t 1 BErg A B, Phon R rorf Ht amtiBig KD Sndara
technigped, onah dsiigssadic ehagaiofpbl, @r 1lovo notdeatr X1d@E, of Rbakwapid &zents.
O her l.oma |ines can be used. The resulting.
cine Quiir BT EpaBieR e THEATE Wb ACES O i e ingses.
INBcloRaPartiBbieS F4EtivE it eti e maSib AL tHAREH I Broteh can be
whi ch unfused parent al el oma or |ynphocyte cells

produeedby higltridpnuis preparadyisig! prisadures sieh aathosadatradiped by
KonlGAPARRIFER e 83 Rapd Drhliel By AP FRTOTRE 48
modifications thereof, to regulate cellular interactions.

These techniques involve the use of an animal which is primed to produce a particular
antibody. The animal can be primed by injection of an immunogen (e.g. the Ialp protein
complex) to elicit the desired immune response, i.e. production of antibodies from the

primed animal. Lymphocytes derived from the lymph nodes, spleens or peripheral blood
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hybri domas are screened for the presence of the
desired specificity, e.g. by imunoassay techni ques
wa@iIgi0a@348he protein that have been used for PCT/US2004/033260
i mruni zation. Positive clones can then be subcl oned
under limting dilution conditions, and the nonocl ona
HRAr:
o RPLAGHR, Ean e gl ko Sohiunpl g o).
lymplsqgts dhrembsaimdsteacqting ddsitedifmimmegkbtilind/ae |1mmz)rtahzed by fusing
conventi onal thod? can be used for isolation and

the lygiphpeytesiith pustonheelisoirtraar epiesar of 2 {esg ageyt such as

polye éHeT%I}‘cB?gP}i(‘})e%n (RnRber op ﬁin[hsce@lrlﬂle@ QR BELERYsS: fusion
nmonl’y d ‘met hods for purifying nonocl onal

partnerrcedyditigds standird dechaigres farnesmhiflettbe P8 ¢S Wi t4g4- bR 3-k@h

Ac8 Qe rDarAE1dy oL U TSI GG T TaE AT B gl
from fIRATCAURSCKINE, MRD| DGt ﬂn9é1§:md’!1hﬁe§s| dan b8&hsdd.pp. 51- 52
(CRC Press, 1982)) é;% ri domas produced according to

t Hdsaeswireowds,cukch pregdesedihybyfemas, gre than grapp1 in a
selectéw}er}ng'ﬁ@ntsﬁgkr %4 Hé rﬁ&ﬁ{nﬂgﬁnt\ﬁggﬂl ugllﬁ‘fséfl lf;gpeW%l ;nﬂl ﬁcﬂﬁa gt

ener

lympRsciticells e\'a’er(tﬂeﬂﬁfl@le bhly. thcﬁh}bla(ﬁorpa cdlB3urvie med edd be grbtve
i.ndjividual cell_|line can he propagated in vitro, far
underel;eglﬁlﬁg dilution 1?%1&%%@ & 9bt61a|liwd\ﬁé%%eéi dhe é\wmﬁénts of the

hybn&é}hfisuz{r@ sdFESeH TR ?és{al% na ﬁiae%?lesg%g%ﬁé&ﬁat e%%;}) élgoassay

si ngl e specific nohoc y can
technhyaesjmlamthatplr@mn thatl tavabéenmsed focemnhnniz atgat Pomwe Qllones can
t hes es Cc o ai.ni

then CRbUIRRE! wileR g g Wit HERF 8% A thmopdpaAnt ot

pnxh@&i&%hm1&ﬂ&%d) and F fragments can be produced. Such
fragments can be produced using techniques wel |

eailbpolsledaliand mpoglopal(agibo dieg caRbe sbieingd that azg specifie for the
teh nzynol ., 121:663-69, Academ c Press (1986)).
pnﬁd$%#1§%o-%er aspect of the present inventionis a

s s Bghverlihed nfetiiods b stak el fod isoldtioa apd utifibaticdrof the
e detect.ion of disease. As di sease devel ops, there

monog 0l aigpdiphsq Hdo @k&ﬂre@gmofrpeofrogb@th@@rsmsanﬁ cntaminants.
Comrﬂ@ﬁlg hhedd mOMEASRP th%rpeﬁocﬁoﬁﬁraﬁﬁgbﬁgs Ridae 3n1um sulfate

according to the pr I nventi on conpri ses:
preciptation,dbm gxcapgasimeamsmgpipby, fanshaffingz chemtatography (see Zola et al.,

in qunﬁgl% Tﬁml%gt ney S %n ge ot ”[“ecimlo rhe(s) fang gpp‘f‘igalu}/o%s ureﬁI (ed.s Sp. 51-
52 (CRC Press, 1982)). Hybmdomas produced according to these methods can be
propagated in vitro or in vivo (in ascites fluid) tsing techniques known in the art (see
generally Fink et al., Prog. Clin. Pathol., 9:121-33 (1984), Fig. 6-1 at p. 123).

Generally, the individual cell line can be propagated in vitro, for example, in
laboratory culture vessels, and the culture mediuim containing high concentrations of a
single specific monoclonal antibody can be harvested by decantation, filtration, or

centrifugation.
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(3) correlating the concentration of the active
protein in the plasm sanple with the presence or
wab@snss7eof di sease in the patient to determ nECT/H82004/033260

presence or absence of disease in the patient.

Typically, the concentration of active protein in the

pl

D ek e e R R RSBl gion
reactlwrwuhcb]assma;enf cuchedsFabaR(ab'y: askB, fragmhntasarEbet @BAduced. Such

o QL PTADOEES R SR AT, SPETRNS, MEL  KOONDL, Wcn

et al. '1mmf1n6ﬂr12@%695@dAo§&ﬁhﬁq}'ﬂe¥s ﬁw@@l)ant i body is
‘|'abel ed, bu is al so possible to label the antigen,

s s amaghérawspent ebﬂmp @tésmtvevqnﬁmné assrepningangthodsfor jsedstection
ofa pf(ftﬂg%bgtbg qut%{:]té(%’l cifu d<3 Isease, 4 A C%fréhg%sg:gigg% gb? %%éria \ésea dr%Be11|1 The

exprefdiéi «blﬂ’ﬁcﬁe§g in.| Hb@n&ral amé ediydimchtaifel Srechilginanss aydrding
are described in E. Harlow & . Lane, "Antibodies: A
to the| paprRIENYPRFIOMEATRIISES] Col d Spri ng Har bor Laboratory

Sg?’sgé"ﬁ@ﬁg @%‘?ggp@aﬁg‘%ﬁe. Eo[ai; t%|9§8)r efgpengg In

arfi2n kiétemahgﬂ:e sarrcetnitiog offehtuotye prueiqia tite flysnodf s and
e odi n rotein lS etected as thl
T?)e EQIr a%% t@s"? prResRirgipn q(%ﬁh% ACE RIS EY t?le 8 asmsgmpg with the

preseﬁéetcﬁ'raB%n'cé’ 61 d1§é11‘§e ﬁPﬂl@ ?Qﬁéﬁgt@ﬁéﬂéﬁﬂn&(}ﬁ@{ﬂéé‘&e ot bsence of
taki ng a sanpl e of I's froma patien i sol ati ng

diseagefin theRMAefitt om t he sarrpl e; (3) determ ning the quantity

ory 8'% g(}r,cl1 § gr %@#@%@E‘WV&RW&W [f% lPZ encodl neq1stcf%§ennined

by anq@lﬁﬁﬁiﬁhsrsaj? 160 hefantifi¥ed RRsdfiBeBaRLE Aﬁ‘ﬂxﬁiﬁ&rﬂﬂ ntnﬁﬁlnoassay
protein with the presence or absence of disease in the

formasneancherused sl eI rafioipayrenseaye And phehamats well known in
the ar?:r%%?eggp{ngetg% RAbh %Hﬁlpe&{ﬁlé“ﬂﬁﬁ ﬁ@a[s Wﬁ%ﬁlﬁ' g@%ﬂ’rwy, the

tissues are we
antibouzas labetedieut dieis also peskitletd label the adepei, Isuctteasefbr 8UGﬂnpet1tive

net hods are descri li)%d in det aié .i(g a r ook
immuggassay-| Variqys|tares o4 fabels saR hg Used 1AHE e SR ORNE L elS(Bd
ﬂuor&gent le@@is c@ﬁﬁiﬂﬁnéﬂ@é&%beisapﬂﬂﬁﬁq%ééc&ft @a%%ls G Ehz9Rle 198k s.

Har bor, New York, 2001), Vol 7, 1 ncor por at ed
Immunenssiys 4oy dedeiibed f rIﬁnkoezv &®eLm hA@itlb@xhepeA Labrariatoyy Manual”
(Cold @pnngtl-?a{%bor La%ora?or%?ess,gCold Spring Harbor, New York, 1988), ch. 14, pp.

553-612, incorporated herein by this reference.

In an alternative screening method, the quantity of mRNA encoding the protein is
detected, as this is related directly to expression. In one embodiment of this alternative,
the screening method comprises:

(1) taking a sample of cells from a patient;

(2) isolating the mRNA from the sample;

(3) determining the quantity or concentration of mRNA in the sample encoding the

protein; and
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the quantity or concentration of mRNA in the sanple
encoding the lalp protein conplex is to performthe
w@ologmeesace chain reaction (PCR) using an ol i gpe™US2004/033260
primer, with reverse transcriptase, to make a DNA copy
of the polyadenylated nRNA in the sanple. The DNA of
t ﬁgﬁﬁm I :
ulsa?)ng&gérd?t%a}gg ﬁl??lml ot gr tJtf%((e)ﬁl alp pr oitjglﬁﬁ ! Iegibdmg the
proteigeviéisthe Pressnapprbsnbe oSdiskese mi the hatiantGR. de@amir@rth&pﬁlsence or

Smih, "Genom cs: The Science and Technol ogy Behi nd
absen{:eﬁg%cﬂmﬁudgﬁaﬁtéen@r oj ect" (John Wley & Sons, 1999),

PRMethSsi8Pisolal6R bPRARA 2 tohedcBll Bn YistkitsSrd REBKBH®E in the art

Anot her method for performng the step of deternining

and nedsencd badescriped furthonuedstaibhdronSwih rRiRds are &ﬁémsbﬂﬁpn gletail in J.

St RRCRE -85t RS THE LB, EAp bRty 100 ea. cotd

SpnnF‘H&ﬂjdﬂ [ 2Bbiatity PIdat, €8 ﬁgeslaibba,t Newsvorkabb®) B 1, ch. 7,
abel ed probe be avai | abl |calgy, the | abel ed
Icorpsrape P@mﬂadﬁhtﬁar@fqrwayomamw forpesformingdhe piep pefgtermining

the q@ﬁ%a gn{,eil?l?raﬂ;rk% m%ﬁé %‘?‘ﬁg Icgc%%l egﬁﬁgﬁrotelﬂ complex is

to perfbr@BE oD andrizedbsia lfea(cBon BaOR pisine dn M géer[k;ﬁ{mele Qsth reverse

Humana Press, Totowa, New Jersey, 1998 pp.
transogigtagg, to W@@M Atceny REtheiPAbBJer Aemcthe sample The DNA
of thep ?%%r ést t%lgrli] ?mgfl 1%' (%461];1 I%: trsj—:at%ﬁg'nﬁsm %g%r@cgrg lrﬂléécgﬁclz %or the Ialp

proteivicéBpldxnEden JEHIE @pﬁr&ao&ﬁﬂﬂ@ﬁomﬁécﬁiﬂl CiR YCarit$r €. DSSmith,
secret ed by our hepatocyte-based_expressi on systens

“Gengmyiespthes¥signce ﬁ% Aestanlagyiehindipe Elvraen Osneme Praject” (I b
Wﬂe}f AL 1@@@% lp? gt ﬂ? ﬁfc%fporﬁ@& h ; tq{"P fhis }%&eh&\.’ SR RES method

have denobn I't's 1 mo zed
for pdnﬁ)pamgdhd: etep ef ﬂeténrmnmg phicoginétynrot@gentadtion afahRMA inahe
and t re is a straong, commercial source for this
samplgegeQd ?ﬁﬁﬂlwﬁm coMRich it B@eoo%%)fortﬁ%@%?ﬁtaaaﬁo detect specific

{A@ ‘Bg ﬂ?ﬂ)l‘i)(g¥atlo-£h e l‘éﬁﬁlyesttﬁaq d éﬁg?&é%ﬁ A BHQGY ﬁfg‘b? e %(raﬂable

native™ formleads to a 34nore
typicalyf the léma(cbdqnebe Biridoddtivelydaieldd. drhis mdthedhisiwg] lknofvxen in the art

.threatenjn eas such. . a sis._. The,use o el
and i QUGG of B fEPIE AR oA oS e B Bloti i ddSlee S5
Biomé&thb@&Waddd8ok o 10fp1d) &QMeWa'ﬂélr A5 OtriRaRUBeld. TRt New

schene that generat es nultiple products simlar to

Jerseys|198Haderd: e 089p9‘bt11®0n8>rw‘«d hengin yhthis eafersues.i ng ri sk of

deri I .
AR GRS A S
clearadité BREGYitda) IQONFBERI Myl ayid fof SAbTiey.N Rhdi¥is BEESHA by our

proteins, which overcones the shortcom ngs of the
hepatocyte-based expression systems of the present invention behave more naturally than

recombinant counterparts. For example, the inventors have demonstrated that its
immortalized human hepatocyte cell lines produce biologically active Ialp and therefore is
a strong commercial source for this protein that cannot be produced by recombinant

technology. Therefore, the inventors’ production of IoIp in its “native” form leads to a
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prior art. UTILITY Exanples of Uses of Virally
Immortalized Liver Cell Lines That Produce Pl asma
wee@soB487Conpl exes The foll owi ng are uses of VPCHIUB3004/033260
immortalized liver cell lines that produce plasm
proteins, nore particularly, lalp protein conpl exes.
more é—&&}%l%ﬁ %? O 'L\RII{ OSI'E gh&tﬂ%g Sélﬁ 161{]% lfea&%‘%qﬁgtt ggtgl%%fggﬂegses such as
sqmmproductlon of other protelns (1) Identlflcation of

enti al henDtherapeutlc drugs: These cells are
u;ﬁ? yse qfocre ldinep sHiehly fenépProsstion pf amtenfaiﬁo ailﬁévs the use of a
C ' -
ek B G0l ! A AR DY S0P
derivedgsoteths avithotihthe ,reca:im:rang aisks of viadllcenpeninetomnf Tleosp hispateqyte-

o ST AL e e e e et
comdeﬁlﬁ%ﬁ;ﬁom%ﬁvé PRLRS SRMbindVRhAds, FBFH B the sﬁ&t@eﬂﬁings of the

or by growth assays such as col ony forn1ng
Pl‘lorfé‘tfl ciency (MacDonald et al, Exp. Cell. Res., 50:417
(1968)), all o which are st andar d t echni ques wel |
known in the art. (2) Investigation of the controls of
UTILp&ne expression by biological agents that induce or
| nh| bit gene expr essi on. Chem caI . and b| oI ogi ca .
S allyd 13, Y Rlagma Byetein

Conmﬂgggblt'gene expreSS|on or netabollc pathmays by
ng themto the growh nedium of these liver cells

afitle fdiwing tieruses esﬁmxtaﬂp hmmpﬂa]nzmd Infertcelitinedéirepmidng: plasma
whet her a conpl changes, including cessation _of

proteipg, S3KE PR IFBIT I, (o Bt PGk e P 97 rej@ge fo their
proda AL %04 kR BBt RS, AR Rk R P e

proteiby, | nmunochemi cal technl qgues) occurs. ldentification
of the_effects of chem cal and biologi cal substances
okbt heldentitieationrpigpienitlichrmpbarageutje Aereex bress spbharggeful

for scf@@ﬁlﬁg Qhér?lcﬁﬁtsnﬁ@&fé fdr$h ré@(ﬁﬂexft Qf lcﬂ'ﬁfg:'aﬂf r&l&fd q{%g es, by
targ8ts for treating seases such as cancer.
growifg thetivesy vaf-o memadiotn mrtamﬁng;the&hamg:aﬂlm hetbstdtead then, after a
enobi.ot.i cs: Carci no ns a enobi ati ¢
suitablfRRAS CERS U DGR SdEoetebpret sirioraty b

occurred, e.g. by trypan blue exclusion assay or related assays (Paterson, Methods

Enzymol, 58:141 (1979)), or by growth assays such as colony forming efficiency
(MacDonald et al, Exp. Cell. Res., 50:417 (1968)), all of which are standard techniques
well known in the art.

2) Investigation of the controls of gene expression by biological agents that
induce or inhibit gene expression. Chemical and biological substances are screened for
their ability to induce or inhibit gene expression or metabolic pathways by adding them to
the growth medium of these liver cells and then after a suitable period of time, determine
whether a complex of changes, including cessation of DN A synthesis, induction or

inhibition of gene expression (as measured by RT-PCR analysis) and production of liver
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appearance of netabolic products of these conpounds
may be nonitored by techni ques such as thin |ayer
wa@ boosoatsogyr aphy or hi gh performance |iquid PCT/US2004/033260
chromat ography and the |i ke, and the interaction of
t he conpounds and/or their nmetabolites with DNA is

e RS Sl PRSI REERES) iy SURBA ARG o
the effpcovdfivhermatalunddfiolb piealsabitsncas dn the mduotiat owinkibityn dEgene
assayed, e.q,, detection of the appearance of drug
cxpref St SHHE OIS IS LUFOM Be P RATh SO REH Aty
discadeB aYdPs ca®r 308, 1979). (5) Studies of malignant
transformation by chem cal, physical and viral agents,

afd) t r Mskesrafettapolien of naicindgeny ontobernemohinticki Carcinogens

| . i ght i,.c DNA f t '
and off: §Hiap ot B Be oS ke 7bMt B A BBl Mot 1
appeaPinck Bﬁﬁfetaf)@ﬁé?%ﬂ@dis bfthadebomfigoundiithafieanorfire E¥RRhfiques
a cloned viral oncogene N-ras (an oncogene present in

such apethip lpyey shrogmarograpinios high reaferbendaliqwd gheaategraphshend the
e, AR ACHSRO U5 VT ERBL R LR FGRERTL G may i

sequéent abi he ne
deterthinedsf ected cells to formtunors in mce as well as

graow i aHn anchor age-i ndependent fashion can be
aéesself 1?563%% nHageRels SPstancss P ™oy o fesRsictedsto be
mutagdRs RRSBRRAER th T Gb R ﬁe@iuﬁﬁaftﬂ@exr?%@&t fheh ﬁﬁfﬂ%tfo% may be

pot enti al chenot herapeutic agents e technique
assayeth @i Hyelitactiopaf thg rppdardnty ofihmg ey sistmpemintant yelt dulemes

whi ¢ be speci fJ ells transformed by the
(Thor%sto?l&g]g%ﬂs Epzﬁéqﬁ’t%éé%qggﬁgmcogenes or conbi na%/i on of
oo ge8asdics(of naBihsht @en bt fldnWydshddhieSNSRYsidal ¥nd viral agents,

i ncluding changes in intracellular pH and cal ci um
and trppsferres geags inludimgsmeeizanit andcgh merlegitlir weightaganomic BNA from

ele [ utf no inte 0, t ho .
tomorf QR AR FORILR shOCEL A ool B B bRl Bimacon
athyngi¢ talde mitkrBaekiuplal a plonahdrd ahedgatie ey s Gn odeddede bfesent in

?,ui tabl e culture vessels are exposed to fluorescent
many liygy &k Grcendpn §e drtpdisrdiing the henatenda celly wanpsftonipm
t .
pho 36 O PP ARG AR SARLBIT St p o
tumorg 119869¢) as Well) asFramiiresn afchomigk-independapdashion ¢an tgrasvdsked.

fagtors. an oduction of. growth factors:

B8 BBt e E pihen e Oer 88 rarespb (9 above t
screerl f6R 9bicail chehoBERPEltcalpentd i(hy Bk e HAG kLMt T Paragraph (1)

|'iver hepatocyte cells.” These cells are particularly
abovey gxfegially ghose wdish may be specific for cells transformed by the activation of
particular oncogenes or combination of oncogenes.

D Studies of cellular biochemistry, including changes in intracellular pH and

calcium levels, as correlated with cell growth and action of exogenous agents including but
not limited to those described in paragraphs (1) through (6) above. To study intracellular

pH and calcium levels, cells in suitable culture vessels are exposed to fluorescent indicator
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an application since they grow in serumfree nedi a.
Therefore, responses to growh factors can be studied

w0 pooproesicel y defined grow h medi um and any f ar€DUS2004/033260
produced by the cells may be identified and purified
wi thout the conplication of the presence of serum (9)

dyes MRPthed fLSCQERENERssiPA a8 RIERE WA avﬁibtr%'ééeggg s fcg‘gﬂﬁgcf)%leter

proteins of interest. This is describe
(Grynkiewier ot dohBiaxebems 269:B440-84nAPS)Es can be used for

ot her ot.eins. ..For exanple, th ene encodi.ng. a

@ ci WEHER P UpBFRTRY Geesht: BEOPeBtoHatidh egrowtn
factoROTHeh@fidtiB8 2RNOWSRAHIBA LS gfdwtR fack@ErAdotiand for gbwmsﬁd

...wWth or without an enhancer sequence), transferred
differepfiagionpé humpn liper hypatopyte sello Ahesgreehhars phatieularly useful for such
g ] . t L N duced may be

on apbfAAISh SEGS AL A0t S8 B BB R WS Y, Bapn ractors
can be xtutidtin pyeciselytdefitedgrontld tic@im\@ld ank Tostehd Prokiieeddt the cells

(10) gtudies of. intracellular_ comrunication e.g., by
may b idonitied sd pugtipdyitheddhe complicgierpnpradtacner sawe.

c s : [ nj cat:

VD) gan oottt DR/CEH R R0bb B BT Hiferest
This isidefvrided eladvedbs, Iolp ptdicinpoapiaes sihila tdchndqesean be dy&l for

in t.hec‘gr owt h {regll um Cells at the edge of the wound
other grofeip ForxpRRle (he@ors grodipeagoeheidhar ctik walipmay be

. I . C

e PRSNGSR DN TR S AT PRGHL 8l TVt
enharfcepsequ¢reetransfemtGimta e tcall fe.gy by sttdhtipm@aosphbiertianafection) and

f cel.l surface antjgens:.The cells are incubated with
then Gt pEicin pEHyoShrA e hENe el rulbe BRer a2 colula
extradt by @6 @ fle. prédeduled MR1IN@BGMEH (W - @ second anti body,

whi ch is conjugated to a fluorescent dye. The cells

a(E0)t hStudigseiinirasglluler eammusicaitmess chjcdycastriapatoadingeisays,
. ] whet her they. ar.e..fl uorescent and
o BB 1AL ORI R, BE LRSS
junctiGad. IThe eliturbyai Be sérapkides. of, a¥itH dealpef, iiICRE Rs&@ce LA PRorescent

.S ressor actiyvity (Stranbridge et al, Science, .
dye im s %és@iz’wlmdé%s)%t gftﬁ&%@@éﬂﬁ%ﬂ%@tm@qbw@% dgupted and
. . d
R e s R
ascertgimp bg dstormigerpeshdthericetls diataatifrtay thoowsurglf alsalcogaandye.

€. 0w, det ected hy |.0ss. of abili to formtunors in

P Eoalleiat obeel Shdaskyhetrscils el ppafhoubat it an
antibddy@Rhinkt te@td1PsirRke RRYRL IR st, AliCthitdichla AR £ QLAY

genes in the naturally occurring cancer described In

antibqslyy Whichphoquigatadde e flugresaetti dyecthsrceleare thers cudsated beidg a
fluordsfence activated cell sorter to determine whether they are fluorescent and therefore
posses the cell surface antigen.

(12)  Cell-cell hybrid studies for identification of tumor suippressor activity
(Stranbridge et al, Science, 215:252-259 (1982)). To determine whether these cell lines

contain tumor suppressor genes, they are fused to malignant tumor cells. The presence of
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par agr aph (8) above, tunor suppressor genes as
descri bed in paragraph (12) above, using standard
wOodsosdsaé bi ol ogi cal techniques (Davis et al,P&FUNNAE033260
in Mol ecul ar Biology, New York: Elsevier (1986)) and
techni ques such as cDNA subtraction cloning and
) & '&@Hét@& by loss of
tumoﬁélfgg{é%or ef\;{:‘srqgs %aééd:o‘& 10§ &%a!ilgﬁgl}] y%qén ; a8, ed d by logs o
ablhtptchimmltumerstm(amymwnuctesrmce, ig the IGNAd. ceBist abl i shmant of
a onal, cell .line of human lLiver hepatocyte cel
cSha st Tcesion b2 Hen drstvdiEE RO e feBaatually
occurBih "cﬁl%éﬁﬁ&%hb&ﬂm%ﬁ‘a?gmghs(b}?ﬁoofv@ rggbwfmﬂacﬂdr\g%ﬁewﬁfe@énbed in
? lines (Se roc. Natl. Acad. Sci.,
paragaapMahabms)tumgs sm@rmmnfzs aseiesmémpma@raphr(é 2) abarviectsing

cant ain the HBV, .al.en ] - as,.i
stndf ARt Bl O B G0 BENTecsif Biblbey New
YorkalEﬂs@ahét)(ll {4 63) afiBRcRE e ah@ﬁésﬁtd)m& sultedctighaidning and similar

transformati on using anchorage i ndependent growt h
procesiesays as well as growth in athym c nude nice.

c rt

SZH - g%ﬁv«}glig Ileghéa%gxg 'ﬂE}g&ﬂ(gﬁ Vﬁ'ugerygl% tI‘gBéfgglgﬁb/%x Non-B, HAV and
otherilivaittopicatitugne.gf CMIViD Esabighiess of a gemzészeliyhrfeus? i i and livier

mal i nt cel.ls before and. after HBV transfectio The
hepatggyte gg&r?&n?@ﬂftl’ég LpLcy g hepatifiss@s raige gseﬂa?ise? %%}Sgeéﬂ%g

estabﬁéﬂea S ninNiveg c&ﬁ%} cdll 13RS (¥l Pvioah g a1 Cpfaéemaﬂmeéd Sci.,
onponents and | abeling inst ructions for perform ng

84: 44tfll=\4§18ﬂ déiﬂng urBdn lives hiepatorytalinesewhich chstamﬁBdé the elilifsoZHBY,
andi ng

alonefaaxz% ?il a3 r\n %Ig\l%c{t ev\/}khc }gmlc@é klﬁé/r%rﬁ.bcltirg%gs ﬂadas al}fjatoxm ‘]33" can be
evalugiell FRGAsIRMEEEkansAr:atiort ﬁ@‘?arféﬁbx‘age et gﬂﬂwhlagsh@h as well

genes transfected/infect into them or ortg
as grqwthag pthamic pude miser Gell-ce hybid ieckhriguessimaplar focthose in paragraph

(13) (%h%g e %e é/rgﬁlgﬁe‘ﬂo@éi{)l% A% i osf%?fﬁ&zsuﬁéxs&g&a%e%gs ﬁ%tg&ti%n with

epatic a on e., cert
mah@ant&iem beforecmdadfite FIis lrmsfacflola particul ar gene). This
e coul.d then be ‘&ansf ec ed into ce]ls useful, for

g
pr oG ERCEHRE St1S P 8S %??%PWB %fxsétgeemélﬁjkx{cq{é)né%mng cell lines
with &H@Irbo%)\?&ﬁqugpcofrﬂon@ﬁtg ahd fa’béﬁ%ﬁhﬁﬂ,{ctloﬁslﬁ)}‘ 63% fé%ﬁﬁg L test.

cytotoxicity of ‘drugs, carcinogens, xenobiotics:
Dr(ligps, Earlmmmf@hmd celle mamb@tu;salsamyajoef eduhedirtgoee] s dor liver

wansi o8 SEECRIA oo e oSt e g g et AS, hese

cells @EORIVE alldifEnal i tHABRCIOIRIBRSEd Mifo el fol lofghn @MRplant for
excl usion, enzyne | eakage, colony form ng effjciency,

therapst of nhered metabehy dispidarseesperialijethesediprases psaeiamdyygiéh hepatic
degra(c‘lgt?cm 6’@', Tertdif WSQ&QM%G 4 Bélét‘?&i or atoﬁormahty of a particular gene).
This gene could then be transfected into cells useful for production of Ialp protein
complexes, and the cells then expanded for organ transplant.

(16)  Studies of cytotoxicity of drugs, carcinogens, xenobiotics: Drugs,

carcinogens, xenobiotics may be added to the growth medium of the cells and the viability
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may be added to the culture medium of the cells and
changes in gene expression as a function of exposure
woragosioassnoni t ored usi ng RNA and protei n expr eSBCDOSAS4/033260

bi ol ogi cal endpoi nts. Changes may refl ect either
i nduction or inhibition of specific genes. For

of thePoeREBY £ furRBbih S fIBY 0PExfolthrb W thoMsb A dO5ingCH e@&?késsmn
new chem cal entities, etc to identify those agen

profilinga dyhedlisiine emW@ﬁWesQOMYdﬁndng gfﬁmtrwbzmhcs assays.

AT IR R e

may geiided B thi 3niYurk hARRO b @ @eusgdﬂdwha@gaé |1n LERNSIREATISas a
gl ut at hi one transferases, sulfatases, etc. (18)

functign gfiexrossre may/ls mpniiered pEsE Rmamlptwe @im@qsu@n @sob;pwgwal
Vv e
endpcﬁgt‘rg ne ?;éée's %ﬂagftrgﬂ'%c\t/ fg er?}%&pﬁg 1&191%1%%% S%X %’ C éenssn I*E) r
examblepaitlks aydyebech@itined dvifir drgs, l@Bemehlls,SndWS clitesicslichedies, etc to
identi X ens%geee}%;? Bﬂbovdz%t hre%gégﬁgé oté%ptg I;Eelgqte qursl}e;seshlzglynegglr?cludlng
ly el
but ““ﬁ.?ﬁl?%ﬁﬁtsz@f“#°§%f?‘éﬁf i R A e
resistproetgens) dilsuy razspotitrsogluairanytl imagsfemseso ghitdtione tfaasfmses,
16 tVI Il .and Factor I1X), - -antitrypsin, human growh
su aﬁscﬁs’rﬁ%e growth factors, etc., that maybe purified and
uges). Thess &nﬁ%ﬁ?mswé@nnﬁemﬁmed%ng RS iot&etefﬁefclous for
expressible b ferentiated human epaPocytes hi s
studygttbeifocyele Oé patagitasshatieyade depasecytasi ns t hat are
ral ex el ls,, either
Con,  ReaiE s BB LR RRT B e 1R Rt Siepry

aboveswithdspect saitib e&preknixﬁmﬂmqiro@uoﬁﬁﬁ 3 ﬁlaﬂﬁh @r&&h@ gsdricbrly
pratejns al so includes proteins that can be expressed

therarjgyty Htﬁé@a PEALPIES: by these elks. \fes)lsmprintaingd yn sirikeblsr weduseyill
natureﬁﬂﬁex?@ég ?ﬁ&’élﬁst &tdn %Qbfoggtclotttn‘g factofl (\é V ?acftw it %ﬂd tFéc’tor IX),

subst ant preserve genes For °¢
o-1-antiteypsint, hoohan gththlhOrmdsm grooeh Fetordfites, thama;nlsé q;bdﬁﬁed and
teins qof proteins such_as growt h factors bl ood
used. Yhsse PREERSAROESNY RFIFIS Sh,gtsqtrﬁ §X@@g&|},blg§yéhfferent1ated human

hepatoéyi‘és' t’["hYP@dtéSkorn)ggffbfrIQ{g ind s hﬂél R ¥ gncoded and

structure | by sta dar tec ni ques ©
expregged by itlose nglilsm eidhdr egnstiswinielyas is rdspeypead bhe ormbag eneRiestimuli,

such q-gq‘lt??rg agglgn&o h‘g rcgge‘egoqul‘} r Ot I ns Q s p?oetél%%etﬂétlc%n e

exprebsed rmmé lcaing i shdh a way GRE tﬁey ard%e&e%lséu aﬁd AVQRGtbdso Bat
39cerul opl asm n, as well as other proteins having

their igpwigciimetain is arbsiamtalicpressrved whenesnes & thesepragsins are

introduced into those cells. This can include muteins of proteins such as growth factors,
blood clotting factors, antitrypsins such as o-1-antitrypsin, and other proteins whose
primary structure is modified by standard techniques of genetic engineering, such as site-
specific mutagenesis. This can also include other proteins of therapeutic or diagnostic

interest including albumin, transcobalamin II, C-reactive protein, fibronectin, or

39



10

15

20

25

Protei ns produced by nmethods according to the present
i nvention can be used to treat a large variety of
wa@ onndios48oms, both conditions affecting the | i vRPCT/ERIN04/033260
conditions affecting organs other than the liver. The
| atter can include cancer at sites other than the

cerukgﬂé’sﬁ{m, dsQdif a4 cﬁﬁ% 3)356@1%1% ngmg Qg\lxcq‘ﬁrﬁp cT&eégns

roteins can 1 nc exes o her e|ns
activipeoduced by t hese nethods as descrlbed above. The

roperties. of the n vide the ahility_to
pé’.ﬂ? sanﬁpaqﬂdﬁcﬂéh éf* é%mrtﬁ@g Q%fgay@se# Ientien o pe used to
treat @P&?ﬁg’(}a%et}l mohﬂfﬁ%% 'b@fh donaledle seré e ttllibol@ve? bn@EhRGRLAY

a conpound for cherfot herapeutic activity comprising
affecml‘rﬁorsmpsh@fthar( thy liperoviiheilatter gain aphlde cynoer giedites loithee than the

sel ec ed fr.om oup consi t|n Fa2N-4 and
liver, gogpicin %mﬂta&ynea{'g&gﬁgﬂ FasE Bieint e g bdnles sRpBses ead
other BR SRS £1RABEEd Wes(e%etﬁ@&se EARLAGdBEvExt ent of

cytotoxicity I'nduced by fhe conpound to be screened in

t Hédre pedrertigsrd theocelldines mqvetlev\‘healhhty t lperfonmrpd}hﬁdnin]a&reenmg
. Oﬁ% t herapeutic activity. The invention al so includes

Ya°netiod of screening a conmpound for nutagenic

Aot ¥t dnyp16,GAP frivehtih hbRASE LR8Ol of §ckdenfi Y PSR for
hepat ocyte cell line selected fromthe group

Chem@‘@ﬁ@?@%’@r?@%ﬁy FIRpHYng g steps of:2) exposi ng the cel |

d
alPEPI e« SRR ARSI i Wbl Bboistipe pp o4
and Eab@y3éund to be screened in the cell line to determ ne

V\lzﬁ her the conpound has rruta enjc activity.
FeRatBiedhe peilineyip FoPnd o pirirerded; et hod of

S ¢8R LAGnMGRIRARD T othtﬂ@i ﬁ&t’lc\éﬂﬁagt cdngﬁ)%ﬁrlg 1}3% screened

. i nhi bit1ing gene expression conprisin
in the(ce)l lipe m/d@cmgnawhetﬂxart the pompewld hds chemsthérapéieid afdtmtyt he

grou a d Eal C 35; sin
PR BufeRhSs flsd e s Bmsstaceatibe »corabia Dt Higebchic
actmfy(l(og)prﬁﬁ{gqhgkt@pg]@f the inhibititory or inductive effect
by the conpound t o be screened in the cell line to

dél)epwwmnm bemigcytrrelidesolgpigd s th grawptdonsisting pf Fa2N-4

and Bh1@48! N9 O

(2) exposing the cell line to the compound to be screened; and

(3) determining the extent of mutagenesis induced by the compound to be screened
in the cell line to determine whether the compound has mutagenic activity.

Furthermore, the invention also includes a method of screening a compound for the
activity of inducing or inhibiting gene expression comprising the steps of:

(1) providing a hepatocyte cell line selected from the group consisting of Fa2N-4
and EalC-35;

(2) exposing the cell line to the compound to be screened; and
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i nhi biting gene expression. Simlarly, the invention
al so includes a nethod of screening a conpound for

W@ ytsodsiei ty conprising the steps of: (1) proRCTUSYOL033260
hepat ocyte cell line selected fromthe group

consi sting of Fa2N-4 and Eal G- 35; (2) exposing the

c 0 ;

AL R O SLEATRE b e LN e AR toke
screerarip thenekll Iineio eeteanme médthenthe lvempelnhd hdsrtke tivity of inducing or
. ...determning the viability of the cell line as a
nhibififg PRGHPEFSSON: her or both of concentration and tine

ofg; o / t ' d

P SR B A D OBl Chl & T RTres
cytotaxaei tyeqnimyyisieg thodispacitor ding to the present invention

T R R e

and EaQRYBF: enzynme or a nulti-drug transporter (MDR)
protein, such as MDRI . These dr ug- drug interactions,
witdy expasiigrihe eelhlinote thy casmrouad iQ)be srresiedrad with t he
LS 0 - '

P PRei T REE T AR el WERRP LA pe sereened
in thedell disie bF deteamirtinethe aibbiliy ofithegsll lidaas afinaton bPéither or both of
screening.for the existence of a drug-drug interaction

conce RIS Of HEPOsHE R prder Instrmdne warthiitiecompund hgss
cytotd¥ic adtibdtyPr ovi ding a hepatocyte cell Iine selected from
the group consisting of Fa2N-4 and Eal G 35; (2)
exbesifilte mhet scglificadnt smednmganéthods acdonding 10 3)e present invention is

ef erm nin ther the first ug i nduces. .

o met 5 B Pr Gt Hiesitiond s P e syhBe Frgieteddy cither a
cytochhRII507 € YiF) @nsRed®aith AGKOIRY tABI et (}\@DRP ﬁr&éiﬁ,déa@ﬂ &N

of the cytochronme P450 enzyme induced by the first )
MDR{y d§esesirygdaugintaspctions véwresadaigistrationnofrpniersireg méarfcoms with the

first . ! . ot her .

R e O S
presciipticer d&ragd erovepiips-camgerdhgsst eps of : 41(1) providing a

hepatocyte cell lineg selected fromthe grou
c gilgqt?{?fg fogscregpipg forhe ex(istence ofa drug—grugg intepaction according to

the present invention comprises the steps of:

(1) providing a hepatocyte cell line selected from the group consisting of Fa2N-4
and EalC-35;

(2) exposing the cell line to a first drug;

(3) determining whether the first drug induces the production of a cytochrome
P450 enzyme that can metabolize the second drug by measuring the production of the
cytochrome P450 enzyme induced by the first drug to screen for the existence of an
interaction between the first drug and the second drug.

Another method for screening for the existence of a drug-drug interaction

comprises the steps of:
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and a - (2) exposing the cell line to a first drug;

(3) determ ning whether the first drug induces the
wee@dusssion of a MDR protein by neasuring the PCT/US2004/033260

production of the MDR protein induced by the first

drug to screen for the existence of an interaction

E e R e B o Ry

andEhH}éﬁh are for |IIustrat|ve pur poses only and that
% ousS 1o change3||1I|ght t hereof w ||
?ZQ %@@51&?%600@3 YdS Ted in the art and are to

be3)i aetbrasitilg WHofHeh tHerﬂ%stS(Et% irldugdidhPpodh&nr atNIDR protein by
application and sc oEe of the appended cl ai ns.

measugmg g PIoER tinhe il W@teélxaﬂpb@sbsafbe fipstolvigtedelggn fayhe
f 1 t
oxisteflce SRiblePiclith BAFEM g RSN SR3 Ropt 8 ope o ¢ he

I I‘menhal@s’tod)dnhanme Eﬁatnpl@(ﬁmﬁnﬁooﬂuﬁﬁﬁﬁ aedcHibbiadréinAreofor

. Il mortali zed Hupan Fbpatocvtes Over 100 human
Hlustrafiys1geqres orly gaahag earfous mpdificpgipes @sthangassmighighercof will be

suggeété@ﬂﬁ;e@éﬁrﬂs @ﬁll@&' ffptﬂf Pﬁ RAG UM BR 11‘(@1\5&&%@1 5 fd s@ﬂ t\éhﬁﬁ B&rvuaw

large T and anti gen genes un er c
of thlstapeh@\!m apdistopepf drecappendefiwieimel | | i nes desi gnat ed
Eal C-35 and Fa2N-4 are described. Both cell |ines were

created by |ipofection-nediated transfection of
primary cryopreserved human hepatocytes with vectors
containing the S V40 largeT and small t antigens. The
E - cell line was derived fromtransfection of
cryopreserved hunman hepatocytes with the
immortalization vector pBlue Tag, a reconbi nant
plasm d containing the early region of wld-type SV40.
The pBlue Tag vector was constructed as foll ows:

pBR/ SV (ATCC) was digested with restriction enzynes
Kpnl and BanH to release a 2995 bp fragnent (239-2468
bp, nunbering according to Fiers, Wet a Science,
273:113- 120) containing the SV40 early pronoter and
the coding regions fromsnall t and large T anti gens.
Thi s KpnFBanH fragnment was inserted into the

pBl uescri pt SK vector (Strategene) to produce

pBl ueTag; a Bl uescri pt based vector that uses the SV40
pr onot er
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to drive T antigen expression. Neomycin resistance was
conferred on the transfected cells as a selectable
wWOorekmB48y co-transfection of a neo plasm d. QPOIES2004/033260
were initially selected based on their ability to grow
in G containing media. The Eal C-35 cell line was
establ i shed and mai nt g M S proprietary serum
cont ai ni ng nedi a, 4 cell line was
| Tiedbllawingestanmples Ia;rerméadbcil byrwag df d¢sedbing api e embodiments
with a single, |nnDrt Jdzatjion vector.. The early. regi on
of the gipsqih BV HBRHEICRRE & HBH o sCoPOfiBe T PakPTBcRg vay.
was inserted into a backbone based upon the InvivoGen
pGreé0Om cs plasm d and was nanmed pTag-1. The T-antigen
codi ng region is under BExampledl uence of a hybrid
hEFI - HTL grr otrmt §r 4 [
hygr onmyc+f e 4
N@¥dta 00 hidn@h 8spaiedyee cﬁﬁhaﬂ%ﬂ’ ﬂn&ﬁ&&@ egtabnshsd by ﬁ’@hdfd:dti/n% 0
row i n h/ygronycin containing nedia. The FaZzN-4 cel
human|Hepatoguges ‘@ﬁgﬂtﬂ susifac s d0neee dand cmall k anigen gerefrider 2

contro]EB‘fﬁﬁe%%ﬁ ?;f b 0Ky, - FRECL 1&e1f19§‘§r{%'iédrﬁah€”3{ A I2N-4 are

cere i'ver speci ranscri

descrifedctors is a prereqU|site for expression of hepatlc
functions, clonal cell lines were ipiti IIy s reened
Hyotheel phyésirs Groprc T of o RRRgRE ns

cryopreddFAd h@.ﬁﬁnﬂaﬁ? cﬁ&dwﬁ‘lll 9 b coﬁ’iﬂn rgat}ie SWb %rgé@‘@énd small t

prepared from 6 cel ach clo cell Tirne using
antlgettsh a hmHaﬂ 6-3 SS@[lldtneowas rtbtlhcxbl frof tBmeferierm aftcrpdpresebs)l. human

a3 TR T G SO RA E FGpts
the earI}Dreﬁﬁ)ﬁUf Wlﬁit@% & 89405 ThabBaR Tfg VBMNOr {9 EarRtrasmed hs MRS
cells

CR reactions were carried out using the

pBlvswe(MGcwmgmth RS cROReRgymes &ral ped Bamildterelqana 2
2995 bﬁﬁ%g@%;ég@ggézgggﬁg%ul&e%pgse&%d{ @9?@?%@{41?0%%@@%.113-

hscr acc

120) contpiplnigehé SVi0 sityupiohnes. and higs d?ﬁ&grmgmhs pomwaslicand ilege T
eotide priners that defined

. out_usin onucl
antigengy, aihé%Iﬁpleg;‘éBmﬁ Fagnent yyasqussried mte thepBlivesadt Yhov ecior
(Stratef D R prodlict LIRS o MR oV TRV Sk Yool MK UG5S T80 p Alloter

to drive é“aemti'gﬁnexmsssioar N, eedlyomtrehsuané}i()mswoh&redsmn@e mmsfected cells

Ny O LN R TIREAE [H M

based @d &bﬁ'aﬁﬂl‘cy\&d ﬁo@tlﬁ icEli1 9o Rfafith El@iediZ0O The EYEC B8R Pne was
anpl es included RTPCR anal ysis of total RNA of

establwheésand ynainaingd sdMGnapropeptatioesyee softaipingshedia) CSMot h

Clehe Fa2N-4 cell line was immortalized via lipofection-mediated transfection with a
single immortalization vector. The early region of the SV40 genome, contained in the
pBlueTag vector, was inserted into a backbone based upon the InvivoGen pGT60mcs
plasmid and was named pTag-1. The T-antigen coding region is under the influence of a

hybrid hEF1-HTLV promoter. The vector also encodes a hygromycin resistance gene as a

43



10

15

20

25

lines expressed all five hepatocyte associ at ed
transcription factors, as shown below in Table 1.

WG@\RWaB487¢r oduct i on was neasured as an i ndi cat B€T/052004/033260
hepat ocyte specific gene expression. As shown below in
Table 1, both cell lines secrete albumn into the

drug sefRtaBi8 ﬁlﬁﬂ'@r CORMALL QB %Qe&:@@béﬁ@ﬂ 31 tolat #afisdo % xﬁﬁ{lﬁﬁ%ﬁomycm

assay using an antibody that recogni zes hu

containipgTapdie. Th€Falé4 cellifine wapBstablidhed and-iNEintaingd IEBIFE .
Albumin 3a 4 49 (ng/ng protein) Fa2N-4 + + + + + 2. 79
Eal G35 + + + + + 0.3 Exanple 3 SV40 Medi at ed

Proliferative ActivityrRipRryy human hepatocytes have
limted prol [ feratlve acflw’f vvhen cultured I n order

t 0 over coR¥DIEss ef Spegifie T and

tige dlnothe ._TIhe .

STk LS M6 BRI T

of hepasiti fisegioas) clonabetningivetdiitadly iscreeAdd B RTPAR tind Primers for
mont hs. Both inmmortalized |ines grow and functi on when

human Yl SVied HNF 4o R iantCARRP eadh albumén. yBpields dotoldtiNeh tvas
Plrepa:relaZﬁ%‘ﬁ"f(fI ﬁée{llg gc% | esgéilﬁg?%(n);%ens‘%c ?ta'ggr%ﬁ'cﬂ? %]e ethﬂcg of

Brelmeﬁéﬁlill NH). dwiereSs th@tlﬁc‘iﬁnhﬁlﬁin fohgheGréiold reRSerceNtiONeot 8. coli
express the nucl ear | ocalized inmortali zi ng gene
9

TRNA (Srgogsirveas|usd a5 coaner t dacalitaieda isglatipn bRV elrepadinta i number

t e
orca P RIPCRILAELEE LEK s gt Lgs B RS UL T
RNA PERI Kiy Oﬁbg;ugroé tdtml)RNEmpb‘eaﬁsdJraxgcr&mrdaisﬁigl randdoahexaBnéi and
ntinue to.c Phase | ( rome

[l | .
MM Gy el sHor iR Dk aer e A ehs: Hhonb Fagion
was calﬁ% blf %@@%ﬁu&é‘oﬂd&%ﬁﬁ&@@ﬁi §HR-@hubRGSle SARENALER e for

One of the nost inportant Phase | enzynes 1s CYP3A4,
each tragi¢rigicngastes pregirishess fvere doranercially synthesized and purified by

Cruachem (Fisher Scientific). The PCR reaction was carried out for 30 cycles using an

annealing temperature of 58°C for 1 min. The PCR products were visualized ina 1%
agarose gel after staining with ethidium bromide. Positive control samples included RT-
PCR analysis of total RNA of freshly isolated human hepatocytes (not shown). Both cell
lines expressed all five hepatocyte associated transcription factors, as shown below in
Table 1. Albumin production was measured as an indicator of hepatocyte specific gene
expression. As shown below in Table 1, both cell lines secrete albumin into the serum free
conditioned medium as detected by ELISA assay using an antibody that recognize's human

albumin.
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met abol i sm of approxi mately 50% of all drugs. The
expressi on of CYP3A4 can be nodul ated by many factors

wo p@bosisng nul tiple drug intake that nmay i nducRCDIS2004/033260
inhibit the overall expression of this P450. Therefore
the effective therapeutic dose of a drug i s
determ ned in part by CYP3 4 expression. 45CYP3 4
nodul at ors can be i dent by nonitoring the
transcriptional responsiveness of the gene and by

neasuri-ng nn7\/nrn Le_activitv towarde mdel  cub r
LI C QG VIEAT T T T

DATTOT

rates—

CIPPeSe t es ENF 21 o) WFor @\Q:rr‘pl e }Maﬁscﬂilg@i@nalAlbumm

responsi yeness t o,prot ot vg&cal g,gmacol pgi cal q‘\(%%

i nducers|(i.e. riPanpin) can be assayed py the rjeverse

transcription pollynerase|chain reaction (RT-PCR)IH§PW@
Fopegi ficl{primers|to detettr CYP3 4.+l URNA. | + 2.79

Rifanpindinduced|{CYP3A4 enzynmati¢ activity can so _be
Eatéadured By the producti om of thb+-OH-tesfosterodé3

fretabottte—when—<Ccetts—are+tncubated—wthtestosterone:

As shown below in Table 2, the Fa2z2N-4 cell line is

nore sensitive to CYP inducers than the Eal G35 cell

line. In order to denobnstrate that the cell |ines

continue to express PhExample}onjugating enzynes,

cells were ex ] 1 24 hours and

condi ti oned c@@% EBIGATLARRO &P d and anal yzed

fPoimarh Bupaobepatioytes dmﬁvea]@mttethj)m;ﬁé‘retmvegicumw whetlenltured. In

ul fate ates.. T roduyction t he
order t%\eﬁéﬁr%ﬁﬂ%@b%‘léﬁgamlj’éﬂ?’o‘ﬂ? ‘%921 @E’e%"%ﬁ%l GFGB B Ve frgeuced
into th&LAbHYAIHE r%ﬁﬂmﬂ & ﬁayes HelA-angh vai e 3513% £&§é&ﬁ&t1y

are shown in Tab . To determine the ef
been mpa@slafgien igulisfor mm‘r@ wrmmxm iBnth uﬁmaﬁétzadﬂmcqagmw and function
cur nd acet hen sul fate f or
when RS BLIPE PG B A TR B0 0S0u5 e B Sud R dR SRl
immunbfiorBResEEAnthE usAEHORivalehil ARTbBMES aySst BlrSOT |5Eﬂ$éd r&d as

an indicator of nitrogen netabolism The resul are
albumis Hepanstisterghatehacelifines sontimglte sxpragh thanecleas dacabiendn

o G 358, BT e OB R B
of diffeBamniated| fulRitfoar(PignreAlist Find mofphe b ghostirtial Cptieeell liedt etlown

g 6b-OH (ng 6b- OH gl ucuroni de sul fate CYP3A4
below&gg)trﬁgf)erone/ testosterone/ (ng/ng protein) (ny/ny

pr ot ei n)

Example 4
Drug Metabolism Data

Both cell lines continue to catalyze Phase I (cytochrome P450) and Phase IL

conjugative reactions in monolayer cultures based on the metabolism of model substrates.
One of the most important Phase I enzymes is CYP3A4, which is responsible for the
metabolism of approximately 50% of all drugs. The expression of CYP3A4 can be
modulated by many factors including multiple drug intake that may induce or inhibit the
overall expression of this P450. Therefore the effective therapeutic dose of a drugis

determined in part by CYP3A4 expression.
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(mMRNA fold g protein) ng protein) 2 induction) 1
Fa2N-4 15.4 5.44 15.28 20.9 16.1 (PI3) EalC 35 2.2
W@ 283/09826 15 21.5 (p29) Cells were exposed toPUFOBIN€033260
or rifampin for 72 hours. Data is expressed relative
to vehicle treated controls. Cells were exposed to

' j My Yol i.neubat ed
T S
responsiveneld-dfakd gaicemdiby nmekatgy dnizgmutksadivitn towatietholiyl subdiates
. anal ysis _and data is expressed per total cell

(Le. tesw@%%}eh-. R s Pnalfrewggg%{agv%m@wxpéw Fa2N- 4

phamaggllg%§a9@ggﬁkﬂ%dc&m(9é. miﬁm By bl ShdRssRge

amn en Acetamn ni a ucuroni de

transcriftibn polymGrasachaio ecaction (RIT-BCRY) ebing spevifiopripentedetyct( g
oves G RRSIA e ighed c 339 eyt Sttt B msyred by
the pro&@:tiﬂ)ﬁ of @he@—@ﬁ-@&ost@fo%é nftbibbBtelPhenoei® atIndbated with 4 1
21.4 4.5 36.6 1.2 246 5.87 Exanple 5 Use of
testosteronen rAssdhiovmdbelop et Babjt 25he Ba2Ntd weil fipe sndoRambsiBto CYP
. | nducers, T | ipes of evidence indicate that
mducets ﬂ?‘ﬁfi‘r@‘ﬁ%ﬁﬂeé\%sﬁﬁﬁg‘ﬂe'hepat ocytes can be enpl oyed to
el eret foyd caithstrate khAEWR3AA InBeetifinge RASQHsS Phésjeflﬂé&{jﬁ%ti{iglg

potency". First, exposi n% Fa2N-4 cells to rifanpin
enzymag\gells adane expased tp agelegreaphpr &9 34thosrs agfl conditignedeulipre

mediunrlv\géé g(ﬁ’lﬁe%%%ﬁg %ﬁ%@gégdeitoé %g&?ﬁdhgé&g gk llc%gan%ﬁé)ﬂhsén \%&cﬁronide or
sulfate conjugates. The production of the acetaminophen glucuronide and acetaminophien
sulfate conjugates was measured by HPLC analysis. The results are shown in Table 2. To
determine the effect of passage number, the production of acetaminophen glucuronide and
acetaminophen sulfate was measured for Fa2N-4 cells after 11, 14, 27, 32, 40, and 41
passages. For passage 41, ammonia clearance was also measured as an indicator of
nitrogen metabolism. The results are shown in Table 3. These results indicate that both

pathways are intact.

Table 2
Characteristics of the Fa2N-4 and EalC-35 cell lines
Cell line | Rifampin Control Rifampin | Acetaminophen | Acetaminophen
treated (ng 6B-OH (ug 6B-OH glucuronide . sulfate '
CYP3A4 testosterone/ | testosterone/ | (Mg/mg protein) | (ug/mg protein)
(mRNA fold mg protein)2 mg protein)*
induction)’
Fa2N-4 15.4 5.44 15.28 20.9 16.1
(p13)
EalC-35 | 2.2 4.53 9.25 15 21.5
(p29)

'Cells were exposed to vehicle or rifampin for 72 hours. Data is expressed relative to
vehicle treated controls.

2Cells were exposed to vehicle or rifampin for 72 hours and then incubated with
testosterone for 24 hours. Production of the 68-OH-testosterone metabolite was
quantitated by HPLC analysis and data is expressed per mg total cell protein.
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dexanet hasone (50 nm\V) or phenobarbit al
shown bel ow in Table 4. Secondly,

(1 mj,

as

i mmunobl ot anal ysi s

walessnssrat ed t hat exposure of each of the cel PCT/UR®E4/033260

to rifanpin or phenobarbital

for 48-

72 hours increased

expressi on of CYP3A4 protein in conparison to

vehicl e-treated control s;

however,

exposure to

rifanmpin resulted in a greater increase expression of

CYP3A4 protein.

This data is shown in Figure 2.

47Tabl e 4 Inducibility @hblegstosterone nmetabolism

CYP3A4
CATATTHN Y hhen

Eal G 35

Cells he

CH
nn

a§sagy {
=II l'ine
ot ei_ns

PR ity }?e| o

 Ghadiaidiie ¢ o
G REPERIEN n

lf'lalt?ferate a

g&’é’t?ﬁﬂ oghéﬂ” !
g pratein) ||

O(.lla'lll..lllﬂll

r %u r&; that the
te a
t%’éﬁ%ﬁﬂlg‘m i)

Fa2N-45

iddess

hbd 8Bt i on,

3h2o edptlessi d

n of plasma

P

d#ei ns

Bg.48kek25 cel |

29.82¢ Iv8s anq

| yzed. The

wWe

127- di f f

grognt .37 ed na

21.48 @f2.2 hese

cell lines is

Tu

BRbher ¢

gpRoni gk by t

24.87 £QME4 nue

secretl on of

aqupt Nepay eyl 274 UNCTI 99, 5pqGjyf I € Prasma proteins

THT, [?P\ }21 T"éjl lsi:ll E,J,!i 3615”:%‘32\' lldl \ 5;45%: 5—§ I’LIt FAZIN- &

-afe—FEal-&35—celt+s —hato—etther oUtfMi—pratreS—of
roller bottles and analyzed by Western bl ot anal ysis.
Medi um was concentrated 50Xby ultrafiltration and 40
nmg of total protein was | oaded per |ane except for

al bumn (10 ng total p ane). Blots were

:Oglc[ﬁly_scglg?t}le ’lTTIOIJ I t]11.2 lt'IQDeaIiJOC ;Eesqg &é@l’lﬁ#}i gl’ld. Ig;l’lkl M XHCR,ICEI‘ISf I ed

Tard 11ﬁdsm3via1end%aﬁdlexte Viat ImuabHalFed homah Kepareeytéssdaabe zed
usi ng secondary antibodi es conjugated tqQ horseradish

employsd o ieaB erndarhiohe 838§ Mdvees Meérpwwcwgt Bt r Hirdl,
exposnf%F %)Ii(kg ?‘ég@se o) mBm (1 § &H\B r§sfuh? ?{1{ g g?e% ér g rf gft‘h%a §<u €

B—OH—'EleQoﬁé%@ﬁ@ﬁﬁta‘BBht@f’chdﬁ&fHaﬁﬁg MllslwieseMas m@m&n@d&t@aby as
dependent on cell line and culture conditions. There

dexamethason@ ) eV gepleqnplyarbmalt(h ay).es elgsfvmgelgw irdeblerd. ISxgoraity,
?@ ti.o ﬂﬁl - der|
1mmun8 f (0] € Ce

ys1S emonsg‘atgg ﬁlat Ie)?potsgree 0 léac ines to n?ampln or
phenobarbital for 48 72 hours increased expression of CYP3 A4 protein in comparison to

vehicle-treated controls; however, exposure to rifampin resulted in a greater increase

expression of CYP3A4 protein. This data is shown in Figure 2.
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As a confirmation, Fa2N-4 cells were grown to
confluence in T-1 0 flasks in serumfree nmedi um and
W@bkwans487¢r oduct i on was neasured by an ELI SA aBCHYS20041@33260
results are shown in Table 4. The results indicate
that production of album n persists through at | east
41 passages of the cells. . 4 Production of
' erent Passa e Nunbers
P S 1q 2N 3. 3.73
0.64 16 3.06 0.1 33 9.5 .0.5 41 6. 7 0.29 nrieratCYPIAL
-inhibitor proteins (Iocl UCetStural serine pr ot ease
inhibitors found in relatively high concentration in
s in inflanmmation,
i revi ewed by Bost

et al Lasma proteins nmade
jor fornms of lalp
ar €2 Entef i ning one light

&t wo heavy chai ns) and
ne |ight and one

al antibody that

n lalp (MAb 69. 31)

Usi ng Mabnte9. 3bek N a GOIPE ‘I M¥C ELI SA, these

i nvesti gat orsc\q;gﬁgg,g&;& ed t'hat plasma lalp |evels
were significantly dectreased in severe septic patients
conpared to healthy controls (LimYP, Bendelja PC,

Opal SM Siryaporn E, Hi xson DC, Pal ardy JE.

Correl ation Between Mortality and the Levels of

I nter-al pha I nhibitorsHxanijiggma of Severely Septic

Pat i Sssi0h QY41 3 | nfectious D sease, 188:919- 926,

03), Vestern SRS BNk i BAIRD 368103 1 £ £\ €l ed

(&t ertion o énfreant AdathE.ps: 333 cel | Tines cofitinue
i verT arpoy HareemdtioBiioney requires

that thetc@11$MAL i ze | nmmnoreactive
Subseq ugb‘n%t?lfnﬁe, 45 hiérateranthiccntie plakha BRES! ‘S%Li nto the
mass cudyrali thiooder iR SH AR MRS qHugnti | at ed using an' ELIBAnNaned in
) > Expression of plasm :
cell lines was analyzed. The well-differentiated n ’ ¢ profeins by these

from Fa2N-4 and Ea1C.

ature of these cel] lines is further

35 cells seeded

were incubated with either monoclong]

umin, oc~1-antitrypsin, Factor VIIT and

48



10

15

20

’5

assay (see exanple below). Exanple 7 Quantitative
ELI SA and Trypsin Inhibition Assay The total trypsin

WO ndoslos4806 y activity of the conditioned nedi a POTUSINEE033260
the activity fromthe major serine protease

inhibitors, - -antitrypsin and lalp. lalp can be
. . et . N
herosk A 5 S RO DR Bl IR BOAA 5 A0 e

plasmasleghedasroteitypsi n and 2) a conpetitive ELI SA using MAb
9.31, .a nogl | antibody from Prother | 0l ogi es

A5 A5 AR, EE ol Histh WAL SReRscaal-§o0 Hasks B serum

free melRGPSM ABSMBIBAudiRhRYas hQ3REE by Y8 EY.IS ARSsal,r YRS kdbuits are
inhibition assay is used to examni ne the bidl ogica

shown igckable 4.y Tld reselis indicptedha aswiuchitn of Alowsinperdsts thgougheat least

41 pass g%o e%hc trypsin substrate L-BAPA

P % aY phe -%enzoyI-L-arginine-4-nitroani|ide

hydrochl ori de, Fluka Chemi cals). The assay is based on
the ability of serine protease inhibitors to inhibit
the hydrolysis of L-BAPA2bIEdhi bition can be nonitored
by pRqfaEIEASAlR! BEFLAL s B ARAGLRIACELININES AL
NM~ The SPecitic actrvity was calcuf ated pased ofr t he
bi ol ogi cal activity per ug protein. Conditioned nedia

Cells afPReigs |hapamocivtdediel | | i nes Fa2N4 and Eal C35 were
coIIectequgag)concentrated 50xby using Amicon Utra

FoNaUHF At TG T gg 0eviTe| with 30 kD cut off (MIlipore).

I”]%T‘Utc:;’»aﬁﬂg t-A—taAktbi tory activity of the

it 1 nel
1o

et regra— udes the activity from both
39£ sergﬁ..jéointoasn i nhibitors, a- -antitrypsin and
Uatln whil Gl 4P a9

in the hepatocyte conditioned
medi a as detected by western blot (see above) and
HitérSAidsbiay prsteis PRlIp)hatufdl eerateptotcadiinhiBltdrsifouddia
. dia was al so nmeasured in the conpetitive ELISA The
relatwegfhlé)w%&@éﬁ%mfla PrasEadiave Beanshewn oGP g reles innnfenmatian,

o B R A A 1 Ao
plasma piidibainade MEEYebicfdit byahepafochics EThehadt FoHs @R I(%’lip are inter-a-

... purified human plasna derived lalpin PBS containing
inhibito ¢pul erontpéningrrmab ghisheintpeptdd calbled bikuainsindridahdaguchains) and

pre-a-in (i} @ﬁg@ﬁ%@f@gnﬁiggpfﬁe%eg\& il s ontl auaenorions!
oS S AU A P T

scientis{slaaPeghaxe Béologics) i aienViAdy 6913 Thih aatonipétifiveBIISA, these
subsequent | y washed usi ng an automated pl ate washer

investigaiogtdgatnstted 19é Plgtade sV e s are e deandy deercaspd dnenvete
septic phiRtSAMIIR £%ealthy controls (Lim YP, Bendelja K, Opal SM, Siryaporn

E, Hixson DC, Palardy JE. Correlation Between Mortality and the Levels of Inter-alpha

Inhibitors in Plasma of Severely Septic Patients. Journal of Infectious Disease, 188:919-
926, 2003).

Western blot analysis, using MADb 69.31 revealed that both the Fa2N-4 and EalC-

35 cell lines continue to synthesize immunoreactive IaIp (data not shown). Subsequently,
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Camarillo, CA USA) for 1 hr at 37C. After washing, 100
work00kosses ABTS (Pierce, Rockford, IL, USA) waBCHUSmSA4/033260
to the wells and the absorbance at 405 nm was neasured
on ELI SA plate reader (BioTek). Each sanple was tested
the am d’ht‘o toH seqt dn#tjg WliBR Gk it LA u%ﬂét@d He HEEEI?E
ase con e results are s 'R Tabr e 5.
assay(s'léaka:b(anﬁle(ﬁeldw@red Protein Con after 50x Trypsin
Inhibition lalp cone, nedia ultrafiltration (UF)
[my/m.] Activity after UF after UF [TI U ng] [ng/ n]
Eal C35 4.50 115.0 20. 9.02 45.10 4.03 Exanmpl e
8 Enzyne Induction in %%‘wnd Eal C-35 Cell Lines
I nduct i onQuﬁnﬁtaﬁmﬂFuMSﬁeaﬂB@nﬁﬁlﬂﬂﬁbiﬁnﬂ Arsei\at ed dr ug

T b o BT R b SLE PR Aah e Fiobdass Dergtyvie
from thie @ﬁe@&@s%hhemtea@élmléorsaa fa ﬁ?ﬂﬁ,gm%dﬁa Sﬂgﬁg ,gﬁé' ¢

tol érance or auto-i nduétion proce
functloxjallyganldrqdlanteatwdls measurétepsatg £) anet abiet assay th(aﬂ.mzasuré?.eﬁlahinon

ndy
of ot iSSP S35 SR L BEKELL Ot B9 PO 2ona
tbdQRﬁ‘ﬁPIf&PféQBﬁM 39 (préHEdRE] RERIeT éBFgm
Ao ?nductl on 1Fl n woélr o(pﬁave bgen oSt ﬁﬁﬂgzﬁﬁéﬁ%ﬂgﬁg%x zes
human (oql)o),apm:egpvnhs sBire teypsad inhibitjon aEkaysie usesoto’ eoxalmmrthejbmlogmal

sctviol AR5 LSBT, GULLMES0L DU et mar

(alptﬁ§-@%ﬁ|ﬁfy@-L ) %ﬁﬁn@&%ﬁ?o%hﬂﬁle%@&ro@ﬂ%ﬁﬂw lﬁl&déﬁérﬂigals) The assay
new chem cal éntities (NCE s) and

otentl a
is base(g@lh@he@hthé% of Sﬁiﬂng prafeasp inhébitgspicoabibit tb@h}@ttOkymsa)fL BAPA

der| est syste S errior to,an in
tmnibia G FRESERORY G b R et W hnel st B Groapeydinet Sl 2.
The spdé[ﬂl@t‘ctlﬂftﬁ WhE @mum@d GaIDNENE Yok glcmi H&Wl%d‘ ag Brotein.
eci es-specific manner (1). In fact,

Condltlemﬁ Bedip o€ hpthihesteerte calblersifa2NA end Eabl@é%W@@scmlhette@ and
concentr@LE 50l By lth2 APt fra DR SIRAAANE 180 eut 8 2

ar e I'’cacl ous I'nducers .
(Mllhp@rf):’%é tétaltrypain nhidytodoaciotty bNthd@enditiendionbds PRleics the
enzynes in rats or mce. The basic procedures for

acthlthfEmla bethimyjoreyeripaBraterse BXRIIPTS oy tealtrypsin and Talp which were
present in the hepatocyte conditioned media as detected by western blot (see above) and

ELISA assay (see below). The amount of Ialp in the media was also measured in the
competitive ELISA. The ELISA were performed as follows: 96 well Immunolon-4 plates
(Dynex, USA) were coated with purified IoIp (300 ng) in 50 mM carbonate buffer pH 9.6
and incubated overnight at 4°C. A serial dilution of purified human plasma derived IoIp in
PBS containing 1% rat serum was used to establish a standard curve. For the quantitative
analysis of Ialp levels in culture media, 50 pL of media or serially diluted Iolp were added
to individual wells of a 96 well plate. After the addition of 50 pL of MAb 69.31 to each
well, plates were incubated for 1 hr at 37°C and subsequently washed using an automated

plate washer (Labsystem). The bound MAb 69.31 was detected by adding HRP-conjugated
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51primary cul tures of human hepatocytes and Fa2N- 4
cells are shown in the flowhart of Figure 4.
wo-odos0dsng t heir attachnment to col |l agen, hepat PCH/USR04/033260

are cultured for two days, in accordance with the

recomendati ons of the consensus reports (4,5). During

. - I . °
eon ol 30l i, BB} LSRR Plpable OEERLRIKK T35 w57
After wlasinog,i 100.nIPt-iSeap ABTE IiPeraecRodKferdefit, 3 A)omas ddded to the wells

hepat ocyt e re refractory he enz i nduci n
and thePPRBTICER J0f B S EPRYBEYRIL S APIEF SE M LoF assh sample
was tes®tldlih @ifiR 2R UieAGLLNS ANdrPRSHR WAE uSQNMS LSk cofitrel. Lbe

sol vent control and prototypical 1nducers o?lhunan P
results angshows jn GatdeSdai |y for three consecutive days. Enzyne

i nduction is assessed 2 rs after the | ast

treatment by a variety hni ques, including A

Calined § PryRef o, ARABIRDT ot t NgpaR JhakitRATHY U of
bnzyne activity either in the Fﬂlggat ocytlels thgr@;@\ges

bmedigr ef| adtzdfiliratioo(Uh) dmgdohks| Heteparadigr UiFo mattaeUF
hepat ocytes. The latter appro eryMts an . in
vitro-ex vivo conparison bet n Prﬁ“%]r osonegy [hg/B1dt ed
peredxepatacytes (in viiro) andsm Cr oSones [ixpQjgat ed
directly fromhbhuman liver (ex vivo). Measurenent of
cha3he adt0ity is the endpoi|ms.Hivocat ed ijd.0%ot h

consenstus—teports—(4,5-——Theprocedure—+forlassesstng
enzyme induction in Fa2N-4 cells is remarkably simlar
to that described for human hepat ocytes, as
illustrated in Fig. 4. The Fa2N-4 cells are propagated

on a col | agen subst r at Examples proprietary medi um

devel op Thi. iU | . Support
Medi um oFrrer‘Imy-EEﬁ%aﬁ é %Iﬁaﬁbﬁ%‘%\{rgﬁwﬁnhanci ng
dedionetiytsghrirae 8450 (GYPearidrrelmedenad etabolliigy e@lyhies
) are det acgsgd by trypsinization, isolated by
(includiag ffapsRogigE ioh' el Aeroprized eanenebiclinically| stanifaiint drughe

interactg(fﬁrt%j 48kt e%ri%hse( &f SharmScokinkfc ’toIgré?lce{)%rea%gyéﬁ@{s&tgﬁlg@{eeﬁ%)cess

er a two-day adaptation perio
whereby pab gitdoces éts sasinl yephide metabeksnr)ofi 28 cRi¢deweevikdense whplivates

teest article or the appropri.ate .negati and_positive
enzyme I5fpGHion s i Haportany felEmmbindiqf coTain S7hes oF Grgnpiced)
hepatotbXKidH¢ 6) SGRIdeMU¥EDr £:¥RsRRZYIFRAS indGPHME: Vils HS e HeBn btlined
assessed 24 hours after the | ast treatnent.

by Tuclsgsepilo (40 gné Biorgsonres 2 3). dhesedwel ‘cersieysus sepomist alehtifyprimary

t N (Fl 5. This. ks siLgnificant .
e SARLAEH S5, 10Dl - T SR S
the enykymé-adiuving poteatiardf neemhitocel tatitis (NOMCS) iafd dripQiahdidates.

. . reflect the expression of highly differentjated
This in vitro approach, based on a human-derived test system, is superior to an in vivo

approach based on tests in laboratory animals because drugs are known to cause enzyme
induction in a species-specific manner (1). In fact, the two prototypical inducers used in the
studies described later in this Example, namely omeprazole and rifampin,are efficacious
inducers of human CYP1A2 and CYP3A4 and yet they do not induce the corresponding

enzymes in rats or mice. The basic procedures for conducting enzyme induction studies in
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properties of hepatocytes (7-9). 52The consensus
reports (4,5) recommend that assessnent of enzyne
WO pehaos4806 utilize neasurenents of enzynme actiRCT/YS2004/033260

rat her than nmeasurnents of nRNA or imunoreactive

protein |levels, although these |atter end-points often
pnlnarypétﬁﬂﬁ&eof\fﬁkﬂéﬂme atbé‘}t@sr z{HatFaQN-@@éﬁétaré SR WG RROISHMRE of

I nduct i on or exanple, they can also reveal induction
Figure hy conpounds that inhibit CYP activity so strongly
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accorde@l@& Ik}meh tﬁgP&MnﬂeﬁHAtm&WtMnééﬁg&&%%or@s]@ 5). Dhiisg 1 1h§58§¢ecaued

be discussed later in the section on Chenical
adaptatgmemnﬂdcthc iwmtocezm;rnﬁoﬁeﬁbmtmrml hepatoepinlar metphologyaed
funct101n nqr y}{qgge%n%gﬁ ltloﬁ Uk i&g toc eg hgeyrﬁ%}gcggfynt\g%gerfzp{me-

inducing e€fcots @Mefugs @I’Ebam‘dylteslateytrmaﬁ\uftﬁ tbst attibleS bASAERE Ve and
prepared fromthe cul tured hepatocytes (in vitro
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e
once dﬂy\f;gpgg%@ ng&)%a%sﬁgh Eﬁ%gér %g%ﬁ@ﬁhm\g?%eé hY ﬁB (aﬁér the last

treatmeavbyle magetly o teckeiqodse nimluchxg:hﬁwumaﬂms MEMWmmguﬂublmmg

hepat oc te su ort. CYP. enz activiti ar
and/or BERILTAR: 67 ietiviy i {06 bRBRIaes AL R
in micrOScReds ;ﬁ‘éba?&ieﬂ?@rh%hé‘héifaﬁ)%% STHeQAtte? %ﬁﬁo@&?ﬁéﬁ’ﬁﬁ’é an in Vitro-ex
XenoTech cul tures human @gﬁt ocytes in large (60 nm

vivo conipgiiges) befi¢entmigersermek isplatessrori dibsateedts (§t vitiopand micapsomes

iotete SRR o ol 1 W0k PRl suBune bRl beend
point a@muﬂedm b coafalis reportal,sanal yzi ng the
enzynme-i nduci ng properties of Iarg:er nunmbers of new

dherracgfiure ey aspessing QuEgRe Indpetin in dfagiN-4aecdls dstermrkably
s1m11argeveP§ st 4{’5:1*0? ggﬂgﬁ ﬁ%a?@éyt%%sﬁﬁ?%a‘té@ 1ﬁ%|1g ql; l’i?nler%QNA cells

prmen I'SCO oal
are propéateienn dmékagérombstmtumnn rmﬁsprrdtamg nexdzynrdevebahed iy WMICITNThis

oo S0 et S 0T SLGHPR i

(MFE) Weahin®8} hoaibbg ﬁé&h%@%é&‘ﬁ 48E cA1GRe &&Q&ie& 'bg@@psmizaﬁén,

I nmpr actical to prepare mcr osones, ence
isolatedhlas esnitmmfsgaticaf, andibuattachbed toaodagenrin theadegirethfominst @fg., 6-, 12-,
Z ctivit S vol ve addi,n ker sub trates
24- or FOFHTBIRRY K erafioSder i A a0 Re TR RIS bR Gty
for threk radnkcebmm dafys RaBNed afifld &r thY aip% %w héghtiv & enddditSvedohttols
I

enacetin (to measure CYP1AZ opi on (to neasure
(e, so%vpgggl)trols(ﬂn@mp‘r@ﬁﬁ)@aé fnglucers of human YP enzymes). Enzyme

induction is assessed 24 hours after the last treatment.

Morphologically, Fa2N-4 cells closely resemble human hepatocytes, as shown in
Fig. 5. This is significant because normal hepatocellular morphology is intimately linked
with normal hepatocellular function; both reflect the expression of highly differentiated
properties of hepatocytes (7-9).
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d
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the use of human hepatocytes for higher

XenoTech assesses enzyme induction in Fa2N-4 cells by incubating the cells with

cells.

phenacetin (to measure CYP1A2), bupropion (to measure CYP2B6), diclofenac (to
measure CYP2C9) or midazolam (to measure CYP3A4). In each case, the final
concentration of substrate is 100 pM. Metabolite formation is determined by assaying

aliquots of the cell culture medium at various times (up to 8 hours) by LC/MS/MS. To
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t hroughput screening in a 96-well format. This
conplication does not occur with Fa2zN-4 cells. Enzyne
WO peao84800 i N Fa2N-4 cells was assessed in 6-, PARUS2004/033260
24-and 96-wel | plates. Induction of CYP2B6 by rifanpin
is the same in 6-, 12- and 24-well plates, as shown in
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hree to five consecutive days with test articles and

CYP erwme@tapé iscperierda deerrsprogueibility ef indnetian typlcalhrsseen with

n orts.{4.5). e tine
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the fonﬁuttomﬁumréun&@@m@mt &h tHH L QTRRA STRRERE RlaBct@iterndd 19¥bcline
fanmpin can _be routinely used to achieve nmaxi num

and becpmdgqs.rmxo@jmble as well size decreases. This feature (together with the limited
and erratic supply of human liver) complicates the use of human hepatocytes for higher
throughput screening in a 96-well format. This complication does not occur with Fa2N-4
cells.

Enzyme induction in Fa2N-4 cells was assessed in 6-, 12-, 24-and 96-well plates.
Induction of CYP2B6 by rifampin is the same in 6-, 12- and 24-well plates, as shown in

Fig. 9 (studies in 96-well plates are in progress). Identical results were obtained with
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CYP1A2 and CY3A4, respectively. These sane
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case of Morris et al 6-and 24-wel pates
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observeiRERS SR kot S4B FAF S BT Rag thag S Gaan
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caused less than maximum induction in Fa2N-4 cells. A similar phenomenon has been

observed in some preparations of human hepatocytes (13) but not others (12).
Fa2N-4 cells respond appropriately to those compounds that do and that do not
induce CYP enzymes in human hepatocytes. For example, compounds shown previously to

activate PXR and induce CYP3A4 in human hepatocytes (13) induce CYP3A4 activity in
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inducefSFRtit ﬁgnﬁ Qheheha it [ deRRERRAIRE SIGrigla¥ 1 PB-AbsHiRofidMefe hid
and PZ." Overall, there is excellent agr eenent

chrysithisttheease ohMils erdil, e@d@tfmnl@t Blepngbarkéslomd omeprayotetipdlee case

of Mor%? zd%tul_g 7 #&%ﬂw«%}f‘p% ﬁf e4') F?%} ng ainl%{Ge\géﬁéla%Tgl é\‘b Ml ﬁt atl.

ri’zes
(14) repargpd thatgienaphtiofiduedd (@0 pM) i6dies B P1AYRARSIA GY R2E€D1and
CYP3A4 in Fa2N-4 cells and pri mar‘%/PcuI tures of hunan

rifampi A By PSes PP Y e BHP SO hO TR
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of enzyme activity, whereas the converse appears to be true in the case of CYP1A2.
However, comparing the results of studies conducted in different laboratories is not
straightforward, especially when different end-points are measured. In the study by Morris
et al. (15), induction of CYP2C9 and CYP3A4 was measured at both the activity and
mRNA levels in a 96-well format. In the case of CYP3A4, mRNA levels increased more
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values of fold induction. This is illustrated in Fig.
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CYP3 A3 (a ﬁrcrﬂcumnalti}d{ldn%’ fBrmbbloC‘(RBAa fpprsilominagtly f@als-iy)nm)o which
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Di spos. 1-431, 2003. * BNF (b-naphthofl avone) was

nfamptnr{@r hxga&emenfrémom @RRenobakital %@s awgefpkiazgcr@ﬁsﬁepn thegnBNA

encod%g egﬁ%ﬂioﬁ}g Iﬁglicgéfof Wég{?@neﬂﬁ\/f]ﬁ’* @yé: I&lﬁﬁh@r%tﬁ éééc%l)fent

agreenintieatviest tat soiet 401id)jcd3)1 ad)KeﬁeT@[hhﬁd yhosk conducted by Mills et al.

wpry SRR ARl el 5, 2 1o
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and CYXIBAfeinl FadNed ¢adls . and penwonpd tmebso fthestaadepatpeytenyilpe tatiet data
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magnitude of induction in Fa2N-4 cells was greater than the average fold induction in
human hepatocytes. In the case of CYP2B6, CYP2C9 and CYP3 A4, the magnitude of
induction in Fa2N-4 cells was comparable to the median fold induction in human
hepatocytes, but less than the average fold induction. Median induction differs
considerably from mean induction in human hepatocytes because the latter is markedly
affected by the occasional samples with extremely high values of fold induction. This is
illustrated in Fig. 14 for CYP3A4 induction, which ranges from zero (less than 1.5 fold) to
145 fold.
Table 6
Comparison of CYP Enzyme Induction in Fa2N-4 Cells and Human Hepatocytes

Enzyme Fa2N-4 Human hepatocytes * | Human hepatocytes *
(Inducer) Average induction Average induction Median induction
(range) (range)
CYP1A2 20 fold 13 fold 8.4 fold
(Omeprazole (9.3-29) (2-56)
or BNF) **
CYP2B6 2.5 fold 4.1 or 13 fold *** 2.9 or 8.5 fold
(Rifampin) (2.0-3.9) (up to 14 or 71)
CYP2CO 2.0 fold 3.5 fold 3.1 fold
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candiddt&@ FEINMWRILs offer a number of advantages over human hepatocytes; some of
which make Fa2N-4 cells a promising in vitro test system for higher throughput screening
of new chemical entities. In contrast to human liver, the supply of which is limited and
erratic, Fa2N-4 cells are available in unlimited supply. Induction of CYP enzyme activity
in Fa2N-4 cells is more reproducible than that in human hepatocytes. Furthermore, CYP
induction in Fa2N-4 cells can be measured in a variety of cell culture formats, including

96-well plates, whereas this is not always possible with human hepatocytes. Primary
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Results on the use of thé immortalized hepatocytes in toxicity studies are shown in
Figure 16. Treatment of cells with toxic concentrations (up to 100 uM) of several agents,
namely 3-methylcholanthrene, methotrexate, menadione, rotenone, and troglitazone,
caused a loss of membrane integrity, resulting in the release into the mediuvm of an
intracellular enzyme, namely o-glutathione S-transferase (a-GST), which was measured

with Biotrin High Sensitivity Alpha GST EIA (Biotrin International, Dublin, Ireland). In

contrast, little or no o-GST was released from Fa2N-4 cells treated with non-toxic
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Cellular Response Non-toxic Compound Toxic Compound
Same Rifampin 3-Methylcholanthrene
Phenobarbital Methotrexate
Phenytoin Rotenone
Carbamazepine Efavirenz
Troleandomycin
Lansoprazole
Omeprazole
Probenicid
Felbamate
Acetaminophen
Ciglitazone
Sulfinpyrazone
Simvastatin
Fexofenadine
Different Troglitazone *
Benzo[a]pyrene *
Hyperforin *
Menadione **

* Fa2N-4 cells more sensitive than human hepatocytes
** Fa2N-4 cells less sensitive than human hepatocytes

The Fa2N-4 cells may offer a superior alternative to other systems for identifying
compounds with a high potential to cause clinically significant hepatotoxicity.

As of this writing, XenoTech has detected CYP1A2, 2B6, 2C9and 3A4 activity in
Fa2N-4 cells, and even greater activity is present in EalC-35 cells. The cell lines have
been shown by MCT to conjugate acetaminophen with glucuronic acid. These findings
suggest that one or both cell lines may be useful in assessing the metabolic stability of drug

candidates. However, the basal metabolic rate of both lines is sufficiently low that we are
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hepat 8eheR. INHGNEDabiudfd, KDOSmol, /B, I3¢Tny@38and J\%&rkms%n
LeCl uyse, P.  Bullock, A. Radan, K Carroll and A

Effect pherypipreesavationfan eyinshreste R40rere e induetiommrquituesdart ay
hepat"%ﬁg%%ﬁ%%?@%@% At ifpggQ%g hﬁ;fgbndUCt i on of cytochrone

culturées of "rat hepat ocytes.
Driu El\/Eé@hysd;)lPSBOBod{ZA M8, KL K artbIOhd 1R . PakkindoaCinflieace of
Madan, Ham | ton, K Carol .. DeHaan and A.
extracqhaaE iRk OV@@ma@éélﬂe&wr%Mwmtgwnéflctmqi&aﬁ%h@me P450
. es.
20 in iy SURUTES LRSI S g, Sl Torbens g oo
M2. CubeChgfady. Madal(j ¢th HamilBoy 1, Ca]rroll,iRl DeMaalSamd{A Earklnson.

Exprespjonyan eI on ariahiroree 1D Ebaries i PRy Sulfiascilonin

hepato@ééwn&b@heipm%ﬁkal B 1$¢Jl|88n221)005 LeCl uyse and L-S.
CYP3A4 i nduction by dru Correl ati on between a

Sioginkiie M. FEEpEm. e om: & Dgsnk Ia@,@gyslam(}d\mmn &

Rizzo, S PR EDRRRb s B R, LT ot 2GS

MadanCAS Phardirasog, I3. GhrisdeB. Metlaigs ESMClApseHhS IaS s@yn. fC(YP3A4 mduction
i nducti on of enzymes and_transporters using a human
by drugs SQTISHJIOR DEMWESRR DIGHENHIdSHIRIOT ABOEESE BHIS. asw@@d (OVAE

eXpres%ﬁ% lljnaﬁﬂn % ato%?@ A%?‘?{az%% E)Dl%or | ? ggs%i ﬁg)ezs t 22)82)

1=, JRXMiNg R.iBaris H. Lm/,\/\‘&aCaﬂrcdarm BM. Ee MidraisISM yvAL HI'S assay
for 1nducr:]c10uncc§fJ engyrggs e%%lttloa%glgo%?s usmg 2 human hepatocyte clonal line and RNA
detection. Drug. Metab. Rev. 34: 124, 2002. Abstract 248. (Presented at the annual ISSX
meeting, Orlando, Florida, October 2002).

15. A.L. Morris, E. Awwal and K.B. Frank. In vitro induction of cytochrome P450s
and drug transporters using the Fa2N-4 immortalized human hepatocyte line. Drug. Metab.
Rev. 35: 125, 2003. Abstract 249. (Presented at the annual ISSX meeting, Providence,

Rhode Island, October 2003).
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and drug transporters using the Fa2N-4 inmortali zed
human hepatocyte line. Drug. Metab. Rev. 35: 125,
wWQO@3/034806t r act 249. (Presented at the annual PSBKS2004/033260
nmeeting, Providence, Rhode Island, Cctober 2003).
62Exanpl e 9 Induction of Drug Metabolism Enzynes and
MR Using the Cell LiRjg.Eaddo4 Drag netabolizing
enzymes, including cyt e P450s (CYPs), and
Induatiep of PargsMaiabolisny Bhxyeaksi and tMilBR ¢ [Usargahe € et flLinkr FapN-4

e CYPs carry out various drug net [ actions,

i R Gt R TR R PRE o (Lyny A ghsporters
are invbIVe8 iR el RRAPar BYPHNEATHICRPIRL AR VNS BEZYERSoRAH

transporters are of |ncreas|ng |nteres; due_to_repqrts
reactions, indvding exidetesiand dydiod ylabgws. dPrugfdrig mtsragtBas inwgug drug
eyl sprbRg i SRR aBlogyuch O LAR it aaverse
reactioh§ SMTRES of FNEhcTTBREAEKRY 7 81.,d08T-Shittdetian] EIRYID@Fhg drug

potential due to increased drug clearance by the
developmgel; in Gpgssyecanhedisee i veid Hauerss, 2p6 chayastefizetrugeug

interacgélib Egtre.h!ié’l cqu é& lgxgr&égeeéle%rgg Lﬁ%ﬁéé hg ?iv%ﬁ(éﬁ’%%@ %}Vl?éxged in the

ssion | a varile
metabadlized oftirags, prifratipi in, thphesrobdudtionadf,CYPIA gemeptessiorintaused

oy ST e Sheiy e S
dexambBRGER §canitN& ali’.al§(i)(ﬁ)' Kaki & ﬂ.??@lﬁ){, Lﬁ% ;F&%Oz;%&&h@’t e,

interactions. CYPI A27is inducible
2003) sdreptegnthible dasih ferneyuntier af craphoh dfigadiog ateraciibns. CYP1A2 is

induciltgg Egg?ﬁ%@%@gbl%g%t?é%{qa@%ﬁotfatﬁelg% hh(héegrglﬁl’.ﬂg]%dﬁi e_ﬂgoociigxin (Li
et al., RO83Breishd2ed]. CANobRIchndrSad, R000; MR khalando3). CYP2CY can
phenobar bi tal, however, the nmagnitude of induction is

be indycgd byaHampinagd pherobenmzhlopeyerethe apagnitydogt indpedian isless

. rkndyc .Qf, ' [ .
v g R0l §DEHC 352 S S K Mt PR 08)  i
includd S 8pidiluhaysat, aad betadPBitioflBva@ienld bt alet 9%, Abid 828) 19Fhe
) gene product P-glycoprotein (P-gp) _is_an .
Bremhg/ﬁ?baltaalﬁ{”ﬁ it 3@ MIPR1 gkng Rrag% Sr&lEsoPTotRid R a3y 17m ipipgEant
NGl ' [ i I [ e
g e A at o S B gy BB R elofiifzole, and
dexam@ibésbne Sattivetztet ahl 19962068k et AIh20pT;phactealX 2088 pt or

(BEXR) is t maj, or erpi nant of CYP3A

st Tioh Sy el TR e B menos it oet LECLPAER et
regulat@dn ‘%y a&g& andB6théd {c5BiBHSS (1”hmand 98, 163 Begdlsotlet all - 1998,

200 Z; addi ti on, PXR nedi ates induction of CYPs 2B6,
Pascusgic a9, 2¢Re I8 ARditian, RAER medintesiaduntion of C3PsF0 268/ M SAT7,
as well as%rgfu%’traﬁssﬂ;o?te@}g[ﬂﬁ?%;&ﬁﬁ&? BEEb 8l MkP2 (Izaggﬁsi et al., 2003,
Tirona et al., 2003). Other nuclear hormone receptors involved in induction of ADMET
endpoints include glucocorticoid receptor (GR) (CYP2B6, CYP2C8/9, CYP3A4/5),
constitutive androstane receptor (CAR) (UGT1A, CYP2B6, CYP3A4, and CYP2C9) and

peroxisome proliferator-activated receptor (PPAR) (CYP4A) (Ferguson et al., 2002;
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Tirona et al., 2003). O her nucl ear hornone receptors

i nvol ved in induction of ADMET endpoi nts include
w@bwsossré i coi d receptor (GR) (CYP2B6, CYP2C8/PCT/C¥$084/033260

A4/5), constitutive androstane receptor (CAR) (UGTIA,

CYP2B6, CYP3A4, and CYP2C9) and per oxi somne

pus o]0 O LA SRR (Bl

in the BME@RA Jfehd €YPRAGIbLAE (@WhitlodkyetrabcEY9ERN (Ah)
receptor, is involved in the |nduct|on of .the CYPI A

sthst @pﬁt{yyo evainate 6 induggion in j_lgg:@l)l heppteyigsils hllgplyt@suable
becausg\ég\lfe bcﬁ'ueg%b e kRG] By E‘yrﬁlfsﬁﬂ&%)ﬁﬁ@ﬁlt'n%t ga'tsg gﬁd/ vice

ecause severa drugs are known
versa (B¥RiledaRnes, M%ShMmafesaddLKhawdr 2000% ;Foam(hnwple,qarvgmﬂalone 16-
(Berti]sson et al 1998; fle and | i ewe

alpha-@élporggggmdgces %}é}é Tad it I‘Bt %{pﬁdﬁ{a{nﬁq 54 known
inducek Gﬁé‘i’%ﬁAqx%% h&'bhidHof rY tPrHI?iry Bﬁmﬁ&sof Hﬂﬂ%%?atbbfrt@é‘ﬁ’dv@ the

own I n ucer of CYP3A Iin humans but not rats
dlstchaal\rmtage ofiexhibiting spedmsrpncifie paduotgrnt eSCYR s ommes, but are

depen Et e BEH TR Sl o B SREH SBARS o s s
as HepRYRIL5aBo | antiy a4t riesb vesd lhs%ﬁﬁnﬁistd@ﬁ% nid@cdcqmra 11m1ted subset

variability. Cell lines such as

of CYPuand drug érab@@ﬁeﬁs(@mﬂetﬂ ot abt LRRG: hyeti allrd b%%i 6%?1Qkfet al 2001) but

lack a% m%‘f]te %gsp 5 Et% lﬁgﬁ)ﬁbéq%§g{§ Ld§;&§e a%@%@? 51& @rﬁﬁgggq(;%t ’

bléhﬁu&tﬁﬁllbdf&%@gllﬂﬁtaegﬁ?? elmzﬁyma‘g ggd dtdgafagsmﬂtm dainfebe;I detegaidst

t

165 (3stmg 7ahsly ﬁ@'@%%alddfﬁ b b2z ol D Brraion o,
2002). dﬂ%a%ﬁ%&%%é#a@ \lvﬁé{ et a %@99‘%@ e&ll, RloD) glﬁa%%@igso ggll)ls‘.él‘lpt

19987 “Fer guson et ]
expres§ioa ftomv eda rRINA eatrsﬂyd {risoni caltkpdsiells. é1t is ah isoth@@9} deosionof

001 t f t ot
RNA QAR PUEHUE § o RN rBeh S8/ T Bofer SUETIB fgfides
conmsgﬁé 3?511 @8 trehm VA AR e 8OR T cBRicléRMY bh®a BoWhétream
fication step. An overlap between

deoxymlqlgmda okdstard betheonsilst uortge BNAaﬁarg@p@lﬂ@mﬁ bnelaziagedy a >’
deo tilo' i gonucl eot hde and d ownst reatm clxz\é eoti de

nucleas¢ ghhe SPHNHETAN BORES: etfCPR! R BRI UL EH1ZS §) %W&%ﬁns%

resonanbEVRGLrEE (FRETY 6ligameleptidd Hat Mennsdnifenes BhdHgssl. Fhis

second cl eavage reaction utilizes a fluorescence

assay eassb Hansodate hetpen closply frelated FRET frapicrigineiohas in §&Tt hat
L L e N

humarShatozstel d&ll@ﬂ@ Fa2iNfAW¢ hes dhbiastetivedthese2@0d py sfadying hl&lr

current studies, we have used the inmortalized hurra
drug meighaligie aziees. bpibrat tloxel A1 thadramserit apd PRI RSy W

have Ad0&3RIEEME SndRtiSh YI¥hRE of BRI Fa2N-4 cells by treating them with a few

prototypical inducers of the major drug metabolizing enzymes and monitoring changes in
mRNA and enzyme activities. This Example describes the utilization of the immortalized

human hepatocytes Fa2N-4 in combination with the mRNA detection Invader assay as a
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drug netabolizing enzynmes, both at the |level of the
transcri pt and enzyne activity. W have al so studied
w0 b@siosugoct i on potential of the Fa2N-4 cel |l s bRCT/US2004/033260
treating themwith a few prototypical inducers of the
maj or drug netabolizing enzynmes and nDnitoring changes
I bes
R e S S S G M R 3 e
transcrifadi-of gemescamrbding divgmetebdlizidgengRNes oketrmspmmms | nvader
assay as a 64potential nethod to predict clinical
drug-drag interactions due to increase in the
Methddsanscri ption of genes encodi ng drag netabolizing
enzynes or transporters. Methods Chem cal s
Chemigflgnobar bi t al

(b RNBRN's: ety B2 5 Bl R QRN SR TS 08 methasone
(%- alpﬂagﬂ@rﬁh% dipnomethd for fﬂjﬂ pRERARY & (@"@Benzoﬂavone)
| a

b- napht hof 1 avone (5, 6- benzof | avone), rifanpin
r1famp(r8(3fM!-meﬂhm)hpﬂrmmﬁznmymwwﬂnfammm $V) fchntgimprolS(A)-[o-chloro-o-

L0 d1ph<au| b@g%f %?%IF)E g.fﬁfglggr%lg}é%xyl gr(alorphohnoethyl) carbodiimide
metho-#ét?ﬁ%_ %M%te %egtﬂgéﬂ)ﬁ@ lg. ﬂﬂﬁ&)&é&&os@&&ﬁp &1 diiddesorufin,

>-tol uenesul fonat e t ost er one,
resorufn,hydraeritisest, ot didofenacivet porchased drond Si,gmae(§m rLfuisy MO). 4'-

hydro&%:i;g‘:%%\;vassﬁ%%?lgase dl C(Jﬁe%fteesﬂ%dg@%% ?h@edﬁgn}ofenac

was pr@&ﬁc‘éﬂ%&@ﬁlaﬁff anpRAt est (Bedford, MA).
C6] -4' - O+ di cl of enac was pr oduced i nt er nal ly at

Pflzer I nduction of Fa2N-4 cells This cell I|ine

ar i om human hepat ocytes isolated froma
Inducnff-ogggz?heﬁccfll#genal e donor and were immortalized via

tTidnsdleliid eriginated fohehubhan i@patétytesisélatddar@e a T2arbt gldn
as descri bed above. Fa2N-4 ce|ls EFI gure, 17),

femaleiongy ey eiemonaiafizesbyip “‘?Eifﬁﬂ%@lnd’gl Teldie Sygiap Vewﬁﬁule)rga Ad
antlger‘r‘%g dd4E B0l O] FOMG4 gﬂ%\&l‘% Ry 'o%g i lﬁ(‘)ﬁ’f@lﬁlﬁCell

tes were pre-coate agen conplex
Techncn:lo L1519 (Sdevubk,Z_{]Z Bndiviiltured/ ad foﬂewy I F—cﬁ? RI‘{andbm’s immdéitviell Ip)ates

were DG FPRGLH B6iEL 9 ieciic BBl A GURP RO RE S e trlaegt->
(morpKefthobthyS teiboliBmS®! hbBo Lok MR Thate BXCERYvAMiBRISH MRS

rem)ved prior to cell plating. For enzgms acti vi

purificgealiagsnd Coresun Felor dse Ao Bicsiresalip 6. 6% Nl Fiseds collagen
was 1‘61(111%\97% orQ'o %gfrl] ]pf Aide. I*Boridefﬁg rg C%%:W gn%lwﬁ,ﬁh&e?qt ?ypw% collagen
plates Weﬂalmedi (Edtcﬁ@n DVﬁdil\iﬂoﬁ}(Bedﬂ)r)i MuppFemeatels wetdpl1d0d at
confluency in MFE media (MultiCell Technologies, Warwick, RI) supplemented with 100
units/ml penicillin, 100 yg/mL streptomycin and 10% fetal bovine serum (GIBCO BRL,
Grand Island, NY). Media was replaced with serum-free MFE media supplemented with
100 units/mL penicillin and 100 pg/mL streptomycin after cell attachment (approximately
3 hours). Cells were kept in an incubator set at 37°C, 5% carbon dioxide, and 95% relative

humidity. Media was replaced with fresh serum-free MFE media supplemented with 100
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‘hydroxaﬁeeamterémfe O PR deskeqrans by mass

units/m penicillin, 100 ng/nL streptomycin and 10%
fetal bovine serum (d BCO BRL, Grand Island, NY).
wor@sa3eas repl aced with serumfree MFE nedi a PCT/US2004/033260
suppl enmented with 100 units/nL penicillin and 100
ng/ mL streptomycin after cell attachnent
Bt 00 R G P A gt gots with
drug wae iraihata@ A% houdiaftyr plviaeg. FomBYN A @pindfieation, téllsfwers bxposed to

f MFE_ med| | ted with 100 65
drog TR RIS P S RGO HEOED CEDR S RO dp RO .
Faszéﬁélh@%bm@éd oy Lﬁewvt PLabeeanitas 11h£§etdf%bﬁﬁue41§FW%ells

after Eatlng or RNA quantification, cells were
plated ixowetl Riocant Typd b¢0114186m91me§ (Beasen Binkymaon ddedfonds YA) in MFE

media By ST o g o SiEE ER L DgR Wo RagR el Highin n e

17. image of confluent Fa2N-4 cells plated in 96-well
Bi ocoat Type | coll agen plates (Becton D ckinson,
Bedford, MA) in MFE nedia (MultiCell Technol ogi es,
i.ck, RI) at 200X magnification are shown in Figure
RNAA%[.}’W NA Anal ysis Total RNA was extracted fromcells
UBitalRINAew o dxitraétbid fioyn dalls uamg ditaalﬂnng RiNeasykit actobding®

insteucRR RIRGR By B PR 55 0T g S FUdEn (LR s

analyz@cf/r?ﬁﬂg RAGGHerd IFISA %§s%2 ﬁré’dg@ﬂt 1R abéb%‘?lfnlg% IR RIS g)kdi@@ed by

he manuf act ur er chnol ogi es, i son,
the mawf)actuStra(ﬂ“ hisd Méazie ’lémlalllglsglss ﬂ\@;dlsomﬂéaé*é@h%ewl@m@ysxﬁ fRNA
r eat nent

inereasgf L R IOV E PG TR 51 Sl oo ER SR ogaucted using

the 2-shmpR$ tmpdired Sud¥at’s fdiegap KMﬁhﬂi&hﬁﬂ%ﬁﬁgﬁlﬁdaﬁtfdﬁﬂf&&fc@§
Stat i stl cal analysis for increased levels of RNA to

Statistigehrpalysisior irjsrecdlpedls peRlNS. to sompargipuléple tygatments (> 2
[ ANRHA A2 [ ng
Samplegfglgy?(%lg%ﬁ{féaglg ’?]ﬁer en?@sﬁﬁ#%% ?h (Poszlrn%clncggn r ané‘&t
differenced efoir tige pmbésiepdf@aﬂldﬂidﬁlﬁt@mu]ﬁpk}dﬂéuo%ﬁil vity CYP3A4.
Activity was determ ned by measuring the extent of 6b-
hydr oxyt est osterone formati on fromtestosterone by
Enzymggggwépectrorretry, essentially as described by Wod et
al 83) and Sonderfan et al (1987; 1988), with the
f@Y}Pi)M Agtindg wfas defieimoinsd b¥ eshswtingghe etest of@fhed from
novi ng. dosi ng nedia, replacing with fresh
r?BE‘ftmn%ﬁt’fye PSSERIAOV g

describbBNY WBEH 8 o/ (80641288 Sonderfan ez al (1987; 1988), with the following

modifications: Test drugs were washed from cells by removing dosing media, replacing

with fresh media, and incubating cells for 1 hour. After removing wash media, reactions
were started with the addition of 250 pL. MFE media containing 200 uM testosterone to
the tissue culture well. At 30 minutes, aliquots were removed for analysis via HPLC or
LC/MS/MS. For LC/MS/MS analysis, the aliquot was mixed with 1 volume of acetonitrile
spiked with 250 ng/ml hydrocortisone. Mass spectrometry was carried out with a Perkin

Elmer 200 HPLC system and a Micromass Quattro II detector. Samples were injected and
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were started with the addition of 250 nL MFE nedi a

containing 200 mMMtestosterone to the tissue culture
wowios/034876 30 mi nutes, aliquots were renoved f oOPCT/US2004/033260

anal ysis via HPLC or LC/MS/Ms. For LC/ MS/ M5 anal ysi s,

the aliquot was m xed with 1 volune of acetonitrile

W&:re%&h%&ijut‘{ﬁztuli’g %%%1&8%@;&‘6%&5%% ?ﬁo‘&n %’Hé Er/a%sle E{uﬁg Ipf 5%80

SpeCt ronetr Y wasS ca
methpiml O@l@tmmﬁléOW% O s 0QVah i (Isocdetefidd Keystone

d d 66 d | h
Aquigit L8, Db 55 s Grieiri g she delumi. Sorpami hestptis I&Snegfatn HPLC
v g AR R A S s
of intéfHal addarI(IS) séluBgh %2:!091%}45 b?e%nﬁ@foﬁérﬁl a%@ﬁﬁltﬂfep Lhe evaporated to

studi es used an HPL assay for testoste
approxamatshl $sm. Sampfee I2®mB wepdthemigéctebok armAgsnt il ﬁ@E[{P\MCI d'ystem

i L BRI, ) s A oL s

254 iR VIOl Rek K. RRsitled oBMBIM Sn{rRShitth )oh
i njected on an Agilent 100 HPLC slys e%ﬁelﬁg}lﬁer andmOblle

phaseA@ cPesittedraf Hik Y meriopialeXbBiatgonditiomrwérd 3698 Ia® mﬁ

g AR SR g S, WL phssehcoreisten
15 miphReenfor sk sl 8nid 000 RiACHHIN il Ff 6- A- &&rb?% %e@ogterone

conditions were 35% B for 3 mn, increasing to
predngspégnepang wStosm@neapsppoumlm Tlreesta.ndmdngmteofoBE%-B for a

hydromstogre%gﬁ%t I glﬁar 1%org rg%qg/rglgtfoea? tlea(s)tnl OtOIO rrrlg/?ml\/\lgga?( a%eanor 6-B-
hydroRyReddysdirB%y wta§ AbARASEPRY eﬁS Qﬁq?%@bﬁ%a%gfglrd d&%ﬁge{/ from PMSO-

test osterone, respective
treateg cplls. hydr oxyt est ost erone was |inear from25 ng/m to

P for 6-
AP ASTGL IR Bt Womrany Bedhe Bimsor dhiydronydiclfen
formah@ﬁ %Eﬂng thSdefiel &r i@é}ﬁ&ﬁl &' 'Pl%qnggﬁiteg ds ?oef owsh’léest drugs

P2C9. Activity was determn neasurl
were w&l@dtﬁom cdlis tyyrdmoxingidobing emsiia, frqﬂamrﬁg with msm@emlaeand
1993 nodi fied as foll ows.

incub s B B PR Shefremolihecirheneyp. ressborsiyciassring with

the add@Ribinadf 2150 @Jl ALHE ﬁleﬁdatdanfa'irﬁﬁéw Aic18fdfad B %HH%EIT Qliquots
cells for mnutes. After renoving was

were feayed aihe0 merrtéeSSﬁ)aLCéﬂSMS ianallysas dﬂahstspmnron‘fetr&&(ihsmhrrbﬁl@ut
n 7.5 nv fenac to each we
with 4R S0 A PE R e RS s TielsioeSamples were

injectainaldyigérs. 1oMQéiButﬂ&ﬁg§th@ BRE#Y, FRIveliG
Perkin El mer 200 HPLC sy stresrl%yx%ﬁp lcr%lggéén d&‘gbﬁ’e %hase of

50:50 ﬁ?eta@fréa Q1% IoEpis askl hm’r'aéer (ijvaet @@7 albinineisecrio)ianddl
Phem#{oeg F#?s@% agggff%&ﬁ‘%or PRLAY, PO atrsle dQrede 1 a

CYPIA2. Activity was determined by measuring the extent of O-dealkylation of 7-

ethoxyresorufin using the fluorometric method of Burke ez al.(1985), with minor
modifications (Rodrigues and Prough, 1991). Test drugs were washed from cells by
removing dosing media, replacing with fresh media, and incubating cells for 15 minutes.

After removing wash media, reactions were started with the addition of 250 uL MFE
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50: 50 acetonitrile: 0.1%formc acid in water (v/v) at
0.27 mM/mn (isocratic) and a Phenonenex, Synergi Mx
WORR0sHM87R. 0 nm 4 mm particle columm. CYP 1A2PCT/US2004/033260
Activity was determ ned by neasuring the extent of
C>dea|ky|ation of 7- ethoxyresorufn1using t he

mecia R e VR 350 BV 6Bl BB B 1
minutdefoe NeRResid sraRsie! Métab()’htéﬁﬁ@x\él qugniiidesl tygcomadiiag
replacing wwth fresh nedia, and 1 ncubating cells for

measupgmERtet, strdart curEero i gonesaRIRBR RrotPiB et Fhgh gel)genment was
d.etelrrr‘zitgg1 wetg ]3%1%3 ]5(? Eeaggl% H&'@ 1 (C%g)o rg%rdﬁ‘@ﬁo@ﬂ gﬁ s provided by

a|n|ng VT esor Ut eac
the mAIFAHEES uiRE®ov BRBwEth aibuﬁhﬁl asi stanidensl. Value§ bvanenmm%tcr ¢atculate

anal ysi s. thabolltes me{ uan Jfled by, arin
enzy iR e EHPSORGIcS LA MeAPl I BUlHHA DR BRI OO of
Hmub%?ﬁgeln for each cell treatnent was determ ned with
rad DC reagents (Hercules, CA) according to
i nstructions provided by the manufacturer, using
bovi ne serum al bum n as standard. Values were used to
Resulfs;| cul ate enzyme activities as piconol es of metabolite

Inducn?\‘fer ¥ eE?o(MS!e OF BRIl B PRMwnThieers &idridfieldblifng enzymes and
Resul'ts Inductive response of Fa2N-4 cells to known

drug tfravdpesersof drug met abol i zi ng enzyrres and drug

{LASRSAE 5k USRS e ELOVE MR EARN gl | o

BN Tofing "Severa cIu
endpoﬁ%ﬂncﬁ&hnmm CYP:BGQ CMAA, UGIMAL\/DRI MﬂDlegnﬁQ’Yﬁe known

intuc i SR e T e Ron G pggansa
(mduc’\gw W b)ﬁ?% Q/ﬁﬁ@% ne (1nd ué%%%%ﬁ%@ﬁ a4 ‘MDRD

and Blﬂ@hfhbﬂad’bnE:(@duaes?YPlAﬁim&tU@ﬂ“ 18f). IB¥REurd28, 1@&1&2@9 of

CYP3A4, UGTI A an transcri pt n .Faz2 cells
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represents the nean fromthe data of quadruplicate
cells. Bhpépessentishemiesik = SD from the data of quadruplicate samples. Asterisk
denotes statistically significant increase in transcript versus vehicle control treatment
(Student’s t-Test, p<0.05). CYP3A4 inducers were significantly different from each other
using ANOVA analysis (p < 0.05). Increases in transcripts can be observed for all positive
controls. In comparison to the vehicle control, CYP1A2 transcript was increased 15—fold
after treatment with 10 pM B-naphthoflavone, but not significantly increased with other
inducers. CYP2C9 transcript was increased 3.8—fold with 10 uM rifampin, 2.6—fold with 1
mM phenobarbital, and not induced by treatment with 50 pM dexamethasone, nor 10 uM

beta-naphthoflavone. CYP3A4 transcript was increased 17-fold with 10 M rifampin, 9.2—
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CYP enzyme activity in Fa2N-4 cells

CYP3A4 activity increased 8.9-fold and 2.1—fold, as assessed by increases in
formation of the 6-B-hydroxytestosterone with 10 uM rifampin and 50 yM dexamethasone,
respectively, as compared to vehicle-treated control (Figure 19A). In Figure 19,
measurement of induction by cytochrome-450 enzyme activity is shown. Induction of
CYP3A4, CYP2C9, and CYP1A2 enzyme activity in Fa2N-4 cells after 72 hour exposure
to 0.1% DMSO vehicle (VEH) or inducer is shown. Study was conducted using a 12-well
plate format. Data represents enzyme activity in terms of metabolite formed per milligram
of total Fa2N-4 protein per minute of incubation with parent compound. Data is from
duplicate assays denoted by open and closed bars. (A) Measurement of CYP3A4 activity

by formation of the testosterone metabolite 6-B-hydroxytestosterone in cells induced with
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Fa2N-4 inductive response over multiple passages

Multiple passages of the Fa2N-4 cells have been tested for CYP3A4 induction.
Figure 21 shows response of multiple passages of Fa2N-4 cells to a CYP3A4 inducer with
a weak response (50 uM dexamethasone) and a CYP3A4 inducer that exhibits a strong
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Discussion

The Fa2N-4 cells have the ability to induce CYP1A2, CYP2C9, CYP3A4, UGTI1A,
and MIDR1 mRNA in response to known inducers. Using CYP3A4 transcript as an
endpoint, we have demonstrated the ability of the assay to rank inducers according to

potency and demonstrate dose-response for rifampin as previously observed in primary
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Although the average UGT1A transcript was higher in rifampin-treated Fa2N-4

cells than in vehicle-treated cells, the level of induction was not statistically significant.
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and 6-p-hydroxytestosterone can also be formed by both CYP3A4 and CYP3A5 (Williams

et al., 2002).

In contrast to fresh human hepatocytes, Fa2N-4 cells are readily available. Since
accessibility to fresh human hepatocytes is reliant on availability of a suitable liver tissue
donor, it can take a long time to conduct experiments using hepatocytes isolated from three
different livers to verify that a certain compound is an inducer. In addition, plating

efficiency of fresh hepatocytes is unpredictable, so it is not uncommon to have a suitable
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Analysis was performed with and without exposure to rifampin, a known
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transcripts examined were expressed by both cell lines but to various levels. Rifampin

induction increased the expression of CYP3A4 transcripts.

78
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Example 11
Conditions for the Expression of Plasma Proteins by Fa2N4 and EalC35

Cell Lines

Two-dimensional gel electrophoretic analysis was used to separate the secreted
25  proteins of the Fa2N4 and EalC35 cell lines. Using Invitrogen’s ZOOM IPGRunner
system, the first IEF separation of the proteins was carried out using fixed pH gradient
strip (pH range of 3-10) followed by the second dimension separation using 4-12% Tris-
Gycine SDS-PAGE. In both cell lines multiple spots of proteins could be identified as
possible candidates for therapeutic proteins. (Fig. 31A. Fa2N4; 31B, EalC35). After the

30  2-dimensional gel separation the secreted proteins of the EalC35 cell line were transferred
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In order to determne if the Eal G35 and Fa2N-4 cells
fromvari ous passages nmade and secreted transferrin,

w0 b@soaishe were cultured in serum free nmedi um MT/H82004/033260
transferring for 7 days . Conditioned culture nedi um
was collected after 7 days and i nmmunobl ot anal ysis was

oo RECS STy ONTEIB L, PN g o

perforpae tResethaopbtaih williHiod TOKD arehyeial 2.0t detdutod@lid, $1C).
Lo abaepia cEy e e Srptces (S loom L o,

were ﬂlﬁéd Eh ghheq cgﬁaéér?aﬁh&ﬂﬁréﬁngéﬁlrﬁ fr%é—mezll_ﬁﬁ’ﬂl forFbnt- aﬁlﬁ)uﬁnn was

nEes 1 Marker 2 Eal C-35 pl5 3 Eal G35 p24 4 Eal C
5 v1sua11@2® Birdalec mmpn@ﬂl@rmmw@ @ﬂmﬁa@am goygated Fe;:@ndasty

o}y o st Ghiry ek e 1 SRR ARG BrRE bty .o reen

color)cul tured immortali zed human hepat ocytes as producer
cell's can only be accwén;g_l ished if the cells continue

t B erdrido datprnaeg ditke Evldsds pné EmiN prestlsifiosn vigrinus passages made
and se@épﬁ%qgﬂ%gfe%rﬁn gﬁ% Eglg %}._tu%ﬁl_ 125%]&1 T Vlj\élrgééﬁ&n?\% vtviﬂlm{[ 8ransfemng

10  for 7 dagnf d:omhﬁ@nadmumﬁe m%ﬂfﬁ?rBwamblIléc&dcaﬂet Ndayd zhrﬁﬁkr&m&?rﬁﬂblot
sel ect e4d sma proteins, aj)rlnt i tated using ELISA
analysé%‘%%ﬂ%er OHMEG HHMS R GOBHMFHict yé‘ﬁ aody gaveg taggierrin.
Humaﬁ?fé@&ﬁ'v&za@ s Qé'fﬂenposﬁﬁz c@ﬁtréla IIHrmﬂ%bfb‘ﬂMe‘(z@él@&‘{hapmgﬂs from
I's were initially plated per square cm 5,
all pasazgds 8ontimueltd empmsd; thes p]assppmta:meTlga reSldtschre slmvedmﬁgmmr’ﬁz
ool ed, concentrated 1Oxby

The 1485 pE Figefs 4 ?r(?nﬁ’z%"d“&?@% °ps shown in Tables 12-14,

15 the total expression of each pl asma

Table 11

Lane # Samples

Marker
EalC-35 pl5
EalC-35 p24
EalC-35 p29
EalC-35 p43
Fa2N-4 p10
Fa2N-4 p23
Fa2N-4 p31
Fa2N-4 p39
Human plasma

[y

O (|| {U A (Wi

—
>

The economical production of therapeutic plasma proteins using cultured
20  immortalized human hepatocytes as producer cells can only be accomplished if the cells
continue to make and secrete these plasma proteins when expanded in mass culture. In

order to initially evaluate this question, Fa2N-4 cells were grown to confluence in T25,
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protein was approxi mately proportional to cell nunber.

Val ues represent the nean SD for triplicate sanples.
WOr@s/084826 3- day period cells cultured in Tl 50r€T/ES1084/033260
produced approxi mately 200 ug al bum n, 500 ng lalp and

150 ng AAT. Table 12 Total Al bum n Secretedby Fa2N-4

o7 R P8 G508 b s
assays Il @othbidstonwhh tdstule diaithodict Shateé@gnizeeibuatigAATYr Iolp. An

-~ Fa2N-4 Immortalized Human Hepatocytes (ncl; product, /
equivalting skmbaras cellweramrtiatlverlaiad pet square commy il § a3y gillion cells,

o) S5 FAB RNe LTBIAh S0, DR B oy

ultrafiitarien akepeirdy Aesstasvibinol tdsari- B thototdl bepressioresfodaah plasma
_production of therapeutic proteins, Therefore, it is
proteirewse prpreimeieht ProIosHRNah ol Tlerr daluss 19RTSIeNHbE msgn + SD
. i gni ficant e | 3, Gkl
for wiplefem RS Ve BFE 2G9SR ol bRy B e
appro:dhRedy 200 uda8hnth B0l 1685 end1 S0Mig AMTI25, T75 and T150
culture flasks as described above and al bum n
producti on was nmeasured as an indicator of overall
protein secretion. Conditj;qngd nmedi umwas coll ected on

Day 3, cells were refed sanpl ed on Day 6.
A R R SCEEG) AN YARaRAkNRR L @N ELI SA assay. The
results (g product / Flask)

250.00

200.00

150.00
100.00 -

pg Albumin/Flask

50.00

0.00 = T
T150 flask T75 flask T25 flask

Table 13

Total | alp Secreted by Fa2N-4 Immortalized
Human Hepatocytes (ng product / Flask)

600.00

500.00 -

400.00 +

300.00 A

ng Ialp/Flask

200.00

100.00 -~

T150 flask T75 flask T25 flask
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indicate that al bumin secretion continues to increase
over the 6 day collection period irrespective of the
w@b@biosuy7¢ or mat (see Table 15). O particul ar POL/ES2004/033260
there is a dramatic increase in albumn when cells
were cultured in the T75 and T O flasks. Since total
cel lular protein does not,g.gni ficantly increase wth
time in culture (data no ), it seens |likely that
these results are due to enhanced production as a
i itions and not the
I €S wbthl oD Aty dih QUXBE Secgetell IR BaASENOktNiz@El | | nunber per
whobasSk. 84t BepaFgyte(ns ipdyei (Alask) Secreti on by Fa2N-4
wlobror talli zed Human Hepatocytes after 3 or 6 Days in
12{geH —JI—~LoU U —AUUIY 50.00 < 100.00 3 )
0@ FrS{(3e)—F25—3d) T150 (6d) T75
a0} : et of |sone pl asma
P h actte phase proteins such
88T . ! —thi s [cyt oki ne mi ght
“Chhan e SeTT & of proteijns by
"fort gl ) Z€d humap, Jjepatocy m'the present study,
we exanmined the effects of TNFa on the secretion of
AAT.  FaZN-4 celTs were maintained in serumfree
proprietary MFE nedia containing TNFa (0, 1, 5, or 10

ng/m) for 3 days..The resuylts are sho in Tabl e 16. :
ngel}g 1 40 usg ll%‘né(}@fzgg u&@n%@&@%@s&s@gﬁg?t@g@s %gﬂéﬂmﬁnmal
produdtidn FahErapButid ]%‘Ete%%? FBletdPreft i/ 6kt B$ tHIP fasﬁgbflﬁéﬁi secretion

Pt
i ncreased by t inclusion of 5 ng/nm TNFa in" _
must 1é be pgfng Beantlyl degreasadu leng-telth enkifror We riecentlyghitiatsde study in

ng AAT/Flask

order t@)%?/%%balﬁegt_hgs?%%qgégr%aﬁsaEN%gelﬁrvggrg %%ci)v%p inuﬂf q“7tS Qtlné T150 culture
flasks as described above and albumin production was measured as an indicator of overall
protein secretion. Conditioned medium was collected on Day 3, cells were refed and
resampled on Day 6. Albumin secretion was analyzed by an ELISA assay. The results
indicate that albumin secretion continues to increase over the 6 day collection period
irrespective of the plating format (see Table 15). Of particular note, there is a dramatic
increase in albumin when cells were cultured in the T75 and T150 flasks. Since total
cellular protein does not significantly increase with time in culture (data not shown), it

seems likely that these results are due to enhanced production as a result of adaptation to

culture conditions and not the result of a dramatic increase in cell number per flask.
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Concentration of Tumor Necrosis Factor Antitrypsin
Antitrypsin Sanple Al pha (ng)/ ng Protein (ng)/ well #
wQ 200883387619/ M 0. 21 14.00 #2 TNF 1 ng/ nm 0. 34 PAT/082088033260
TNF 5 ng/m 0.43 44.73 #4 TNF ng/m 0.48 32.93 Al bunin

expression is regulated in part by a dexanet hasone
i nduci bl e pronoter. In g 150 exam ne the effects of
dexamet hasone on the prot%m:ﬁ—on and secretion of

at QTR T T BLXTctigh by FRNDUMRRABRAt oCyt s, Fa2N-4

cel lfinfaR RS5at6ytearte8 bes Daystnicatiron 85t ype | col | agen
so0.00k shes with or w thout dexamet hasone in|the culture

2di um for 48hrs and al by _ on|{was neasur ed

an ELI SA assay. Val ue represent t he{average of

200-Q§tipi tcate sanptesTA S S arized in the|table bel ow

wodolable 17), the secretiop umin-wasg significantly
de nmet hasone. Tabl e

250.0gE

ug Albumin/Flask

10080 ] B 1asone 0 40,0
) edtfce and Express
o beuf i I S abilityfof our Fa2N-4
| 0 ectly produga an 1llzsr{a;()unol ogi cal |
reac‘i(l \/e}%t( %%el‘%gédéltl C n aqung) nr%g‘]@pm was i | |gust r a%/ed

with the production of inmuno-reactive human grow h
hornmone (hGH). On the day prior to transient

E)g@&?stilg E]Ito'dﬁatloh: 32bbifle pREMS pYREIBs Phrebeshodblard ®§nShte phade

6 cells per well 'in six-well Nunc plates
proteind $ietgast B NBES WFREe neasonedthadihis lsptoliing rofeht erdmsgedbe pesretion

of plas}g}%}?p_r%rggllégymr 8 1zegguﬁonellﬁtel %)%ji%s L[gﬁ%\f/ ]grteie%i %Rﬁy Q}ge &amined
the eff@c%f W({L bh %%'s@&%’ilyn bf ARST gGHRO4 baisOwérB %aﬁﬁ&ﬂeénﬁ@iﬁrﬁ free

her an I nvitrogen Lipofectam ne Plus
proprietary MFE media containing TNFa (0, 1, 5, or 10 ng/ml) for 3 days. The results are

shown in Table 16. Values are the average of duplicate samples. As shown in Table 16,
the secretion of AAT was most notably increased by the inclusion of 5 ng/ml TNFa in the
serum-free culture medium. Therefore, it might be possible to increase AAT production

using this cytokine.

Table 16
Concentration of Tumor Necrosis Factor Antitrypsin Antitrypsin
Sample Alpha (ng)/pg Protein (ng)/ well
#1  |ITNF 0 ng/ml 0.21 14.00
#2  [INF 1 ng/ml 0.34 21.00
#3 [INF 5 ng/ml 0.43 44.73
#4 |INF 10 ng/ml 0.48 32.93

Albumin expression is regulated in part by a dexamethasone inducible promoter.
In order to examine the effects of dexamethasone on the production and secretion of

albumin by immortalized human hepatocytes, Fa2N-4 cells (passage 32) were cultured on
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or a Qagen Effectene transfection reagent kit. The
transfections were perfornmed as per the manufacturers'
w@e@sossie. Conditioned nedia was w t hdrawn frpoT/882904/033260
wel | after 24 and/or 48 hours and was subsequentl|y
used for an ELI SA-based i munodet ecti on assay. The
; BELA [
e L B R BB e oI AR rfohrs and
albumirt ¢xpiressiog Waemsasudwi harEELEA pssanc Vplues rédresent the everage of

. pl ate prezbound antibodi tp h 86bi 0 secreted .
auplicfied PR AR SRR B G dst Brgt Crabied D-ahibsitibioner gibumin
was significSIRK dRRbdtell aPBleRBsdieklof bR sBhd1ds to a second

epi tope of the hGH peptide contained in the

condi tioned nedia and retained on the mcrotiter

plate. An antibody to di %qgnin, whi ch i s conjugated

to peroxidase is then ad d foll owed by the

per oxi dase substrate ABTS. The peroxi dase-catal yzed
rate yields a colored reaction

—————¢cleavage of the subst
Conceghrafifict | AHRPMERBN be easily detected using a microtiter

of plate refdgml)Our results confirmthat using either
Dexampethasshect i on kit and| harvesting the conditioned nedia

0 at eithedOa or 48 hpurs post-transfection, the Fa2N- 4

1.0 uMel I's progoae extraofdinarily large quantities of

doubte i nmmunodetected hGH while transfection with LacZ
or no plasm d negative controls produced no detectable
| evel s of hGH A photograph of the ELISA plates 1 and
2 are shown in Figure 33 and Figure 34, respectfully.
The key for Figures 33 and 34 is shown in Table 18.
Table 18 Plate 1 1 2 3 gyanfieq28 9 10 11 12 A Bl ank
std Std 0 1QacZz 2 1QL 1 30)1 1Neg2' 1Q1

10) 3' 2dility3o)Prodwelaad ExpragherapdBic R sinBProteifs Bl ank
Std Std 80 IQacZ 2 1QQ1 10)3 1Q(1 30)1 1Neg2' 1Q1
10)3" 1Q1 30)1' 2QacZ 2 2Q1 10)3 2Q1 30)1 C Bl ank
STl dbilyd £l Fa@Nag &1 Blidddoleor@itly dfddlica34h dnnti¥eddsicaliX 1
. 20)1" 1Q(1 30)2" 2QLacZ 3 2Q(1 20)1 2Q(1 30)2 D Bl ank

reactivgitherapegilg Plauna piokur was illysiratedwithiihe pratyption pliggnurbeyeactive

' T2 : 0).2 k
umar o oS dhOEpT SO oot Dt mro g fens
were p@mitzamegsgy@é(m.sg@.gﬁl 062?118?(1%1& ﬁ%i%—gj%g)r%ﬁl@%tgf%&%qqﬁ
NBCS%&?%IH%H- z(gl} gle %@(ﬂ%%@iécthd%i cglty Wer@@(a%%bw tray

I : '
el A0 gy Ll AR
transiepii gransfected into the Fa2N-4 cells using either an Invitrogen Lipofectamine Plus
or a Qiagen Effectene transfection reagent kit. The transfections were performed as per the

manufacturers’ protocols.

Conditioned media was withdrawn from each well after 24 and/or 48 hours and was
subsequently used for an ELISA-based immunodetection assay. The ELISA assay is a
colorimetric enzyme immunoassay for the quantitative determination of secreted hGH

utilizing the sandwich ELISA principle. Microtiter plate pre-bound antibodies to hGH
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HBlank Std 0 1QacZ 1 1Q(1 10)2 1Q1 20)3 1Negl' 1Q(1

10)2' 1Q1 20)3' 2QacZ 1 2Q1 10)2 2Q(1 20)3 2Negl'
WoRase3®7d 2 3 4 56 7 8 9 10 11 12 A Bl ank 2NegBUSDQY/133260

20)1' 2Q(1 30)2' \LacZ 3 1(1 0)1 (2 0)2 Blank' B

Bl ank 2Neg3' 2Q(1 20) 1' 2Q(1 30)2' \LacZ 3 1(1 0)1 I(2

ot s 55 A PO A 2 e

labele@ (hﬁﬂ a2 dy3ond tola(déccﬁa)dlepit()ﬂze Of e bGH pyBidBlcantainelt in the

cond1t§rngﬁ l;(ne%g @éﬁaﬁa@gf % ‘%}@ )croz CZ é'nl qgmggg(%yz 141%@8%6)%?1 which

is con&%&te@@p@b@{fﬂﬁse {2 tﬁé@ﬁﬁﬂe@'ﬁﬁg %ollc%’gd]bylt@)e %ero%gagre giﬁl)s&ate ABTS.
(0 53 1(2 0)1 Blank' H Bl'ank 2Neg2'

The paro¥igaserqtaly26d qlea\{algaoﬁﬂ@ substr%q gields2 @j@e@rmkm p@giuct that
st.rate Std ard of X ng/m hCGH XQ.acZ
can begtaB TG LG ATl ST RETHAE ¢ anct ect i on of a
LacZ control plasmd into O 5x10(6) cells using the
Qagen kit XQ(1 Y?Z Sanple Z obtal ned X days after
t PHRESEét ¢ it that using %hqr Gapslerhion ket aschasvrstipg tgeanditioned

il P A P LR L0, SRRl gt

large mnﬁlm dfrdicarble BixihOifdaletecedd G swhnl@ ttahefe€liagehh KutZ ®Qol

) obt ai ned X days ter trans tion of a
plasmiflpgriy oo ToRR IRy Rt s %téagiyﬁls of B oA Re {9geaph of the
ELISAEEia'te% 1Uc§id@ atd@oWhag ?f%dfé 83 bhh@EfeutcRa R %ctﬁllgbt’ﬂ‘le% for

one day after transfection of a LacZ control “plasm
Figurgs 38emnd 34xi®b®\ylloe"ll“alée 48i ng the Invitrogen Ki t

| (X) Y=Sanpl e Y obtai ned y after transfection of
Xug DNA into 0 7x10(6) c%ﬁ?dlgsi ng the Invitrogen kit

Bl ank' =Buf fer 87Exanpl e 13 | nmmunophehenot ypi c

characterization of the EA1C-35 and Fa2N-4 cell 1ines
Bot h the Eal G35 (passage 26) and Fa2N-4 (passage 30)
rate1 Cel | |ines were phenotyped by indirect
2 10 1 12

»  Igmunaflfuorgscenge, 9@&/384(35 30Hsmegég aa(ﬁamclu 28 2020z 2 20010 2a(ta0y
s ot bagpes smemi n@ts didifier angon m TyDe cOpobialeg zdarhis 2030
b NERRKK e 158 10aS | 1@sz ag:é Sio flie 4@0(125‘11& ti(ﬁl daabz3 Gagi: 20)1 20(1:30)2
E S ) 2H241Q )& T1Q{1:2 : 1 1303
e oEffe. STHe rHSDI CSIRT 3‘, hj s éna BYCTHCHe VRS s U AT o e B e
G tEha% Takboe jng dgeh@mp)z 'm )3e1N 1Q(1:10)2' 1Q(1:20)3" 20LacZ1 2Q(1:10)2 2Q(1 20)3 2Neg?'
H Blan| Std 40 LacZ T 1Q(1:10)2 1Neg1 1Q(1:10)2° 1Q(1:20)3' 2QlacZ 1 2Q(1:10)2 2Q(1:20)3 2Negt"
Plate 2

1 2 3 4 5 6 7 8 9 10 11 12
A Blank 2Negd'  2Q(1:20)1' 2Q(1:30)2' ILacZ 3 1(1.0)1 1(2.0)2 Blank'
B Blank 2Neg3'  2Q(1:20)1' 2Q(1:30)2' ILacZ 3  I{1.0)1 1(2.0)2 Blank’
c Blank 2Q(1:10)1" 2Q(1:20)2" 2Q(1:30)3' 1(0.5)1 1(1.0)2 1(2.0)3 Blank'
D Blank 2Q(1:10)1" 2Q(1:20)2' 2Q(1:30)3' 1{0.5)1 1{1.0)2 1(2.0)3 Blank'
E Blank 2Q(1:10)2' 2Q(1:20)3' lLacZ 1 1(0.5)2 1(1.0)3 Blank'
F Blank 2Q(1:10)2' 2Q(1:20)3' lLacZ 1 }0.5)2  K1.0)3 Blank'
G Blank 2Neg2' 2Q(1:10)3' 2Q(1:30)1" lLacZ 2 1(0.5)3 1(2.0)1 Blank'
H Blank 2Neg2' 2Q(1:10)3' 2Q(1:30)1" LacZ 2 1(0.5)3 1(2.0)1 Blank'
Key-

Blank=Substrate

Std X=Standard of X ng/ml hGH

XQLacZ Y=Sample Y obtained X days after transfection of a LacZ control plasmid into 0.5x10(6) cells using the Qiagen kit
XQ(1:Y)Z=Sample Z obtained X days after transfection of a 1:Y ratio of DNA:Effectene reagent into 0.5x10(6) cells using the Qiagen kit
XNegY'=Sample Y obtained X days after transfection of no DNA into 0.8x10(6) cells using the Qiagen kit

XQ(1:Y)Z'=Sample Z obtained X days after transfection of a 1:Y ratio of DNA:Effectene reagent into 0.8x10(6) cells using the Qiagen kit
ILacZ X=Sample X obtained one day after transfection of a LacZ contro! plasmid into 0.7x10(6) cells using the Invitrogen kit
1(X)Y=Sample Y obtained one day after transfection of Xug DNA into 0.7x10(6) cells using the Invitrogen kit

Blank'=Buffer
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Mar ker Eal C-35 Fa2N-4 (% positive Cells) (% positive
Cells) Album n 90 100 Al pha Fetoprotein 0 0 Connexin
W@20050380 CD 81 100 100 CDA9f (integrin O O al ph&r/6S2004/033260
chain) Sv40 T-antigen 100 100 The expressi onof
connexin 32 was density dependent. At |ow plating
density expression of thegga\WeRs0t €i Ns was
undet ect abl e. However mhen‘tép$5'greM/to conf | uent
elenotydobhbopeibatdtion offthedal aPh24Neell lines
cells express this gap junctional protein which is
only expressed by hepatocytes in adult liver tissue.
ABbthaB¢ E81@3PI(Pasade Y hd RN L g9Rsack30) EMBRdsaldrgi N9
gene in their nucl éus.” The well-differentiated nature
phenotyped by indineptdmamunebepresopnse analyists usingi o ghesd é antihyodidsagainst

.o Strong expressi on.of the adul.t hepatoc ecific.
diter: G TR PR L st ol o AR PRSP AT R Bt ing sene.
The rdsalefréh thih endl9tidlard @padhee yddeinmee Keile 19bplde:

fetoprotein. The cells do not express CD49f, a bile
duct marker. The cells express CD81l, the putative
receptor for hepatitis Cpyirys gl ycoprotein-nedi at ed
viral infection. A photomcrograph of Fa2N-4 cells

i mmunstained for CD81 is shown in Figure 35. Note that

DAMk%%EﬁFane. Tgkéﬁﬁ?SQEFhéFTMaFPZNﬁﬁuaBGCe exjanpl es
strongly i ngi,cgteiitdhatdhe ' rdall zed human
ghepbdutdatughe | WoodsTRIddL) 2

hepat ocyt e L hes Wl many functipna

expression—of b8l is-localizedto-the plasm
L= T O T rJI A

attri butes|characteristic of hepatocytes ijn vivo and

nualitahl A 1 vt r svstemto nrodu e pl asna

Albungp ot 6 ns, iﬁgluding therapedppc pl asma proteins. The

‘Ahﬂqu&?ghﬁgns piTustrativel'y d@scribed herein| can
suitably be practiced in the absence of any el enent or

Connexlire3ent s, | béitati on or |im80ati ons, not specifically

li

N Thuc fn
LI Y4

1

gi-sel-esed—heret-A—Fhus; exanpte—the—terns
CD81"conprisin;,ﬂ)(\)"including,' 4@8ntaining," etc. shall be
CD49f (integrin 0 0
alpha 6 chain)
SV40 T-antigen 100 100

The expression of connexin 32 was density dependent. At low plating density
expression of these two proteins was undetectable. However when cells grew to confluent
monolayers, a subpopulation of EalC-35 and fa2N-4 cells express this gap junctional

protein which is only expressed by hepatocytes in adult liver tissue.
All cells expressed SV40 T-antigen, the immortalizing gene in their nucleus. The

well-differentiated nature of the immortalized liver cells is indicated by the strong

expression of the adult hepatocyte specific lineage markers, albumin and connexin 32 and
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read expansively and without limtation. Additionally,
the terns and expressions enpl oyed herein have been
wais@d/oas7¢ er s of description and not of |im tBCT/UR2004/033260
and there is no intention in the use of such ternms and
expressions of excluding any equivalents of the future

h descri bed rtion er f, and it i
the Lok 2 5 PRL HFRAEY S S Bt SRR B TS P g, B it E4or
abile é{‘ﬁc"t Hafket hertiRcRRS eRpreés"EDB D\tﬁ‘@% htefiveteaéptBdior hBptsitis G virus
shoul d be understood that although the present

glyeonwtmnmethﬁtdﬁa‘grad e@ﬂqctsqme‘hph@famlgroaﬂa@h 068 @E\T Hyceps énewpgeined
for Clﬁgbf %} % 1%F 9 4 L\'I/\@oﬁ?lhg:t; S%‘%E;sgo%h fgﬁﬁ% ffgg 0 él'h%‘d t%ntﬂe plasma

membf80rted by those skilled in the art, and that such
nodi fi cati ons and variations are_considered to

wk aksen iogeribers all e rove KEANpGE HEIEhs INdicstq Galdhe ﬁ‘@? aportlized
human' ¥ afo@ {]’Ttelllolﬂfér I?ﬁ‘é{ﬁ‘ta,é En}djf%i&g o dlRadhr 20istic of

generl e narrower specles and
hepatosies ge\nab |and greoapinvglsablalit vivg syste to producs ptasmagiroteine,
ric disclosure also formpart of these inventions.
1ndUd%W|gm?ﬁ%ﬁﬁdgémPﬁgnﬁgﬂ%rlc description of each
| ANEeRLLA o llstPatREBVA SO HRGRLAY QuilablY BeAdrh&@ited in the
renmovi ng any subject” matter fromthe genus, regardless
absenagfofishe tleenerdior plsmeankse limitetigr dr huitetions sot§pe@ﬁ¢allyah$0}086d

it wher e, featu as
herein e R o T ot bine | re R of SiinBlingy RECH be
read eg% bivelyliRBRitE6RARh@dionNAtifitioadlty, Md termeaRisipz&sioh@émployed
e invention is also thereby described in terns of

hereindygye beraiused paltermsraidies@iption 3ad sopoidimiidipmepnd hereipao
50U K LB MBI ABCCARH B
future shdwit exsd desﬁrlb\té or Mayyoréinh dekrexndml Wil recdpmizd phateatiotso
.those of in _the art upon reyjew ng.the abov :
modlf{ffé%@}s.am PeFiblpa iR isescape S G BHioH Samesb b it should be
understtikﬁf tﬁgtoarlﬁlou%ﬁ tHeh R MRENNH hiN Beddn KBESAGMGRidcRoskd %y preferred
description, but should instead be determ ne

embodiimehts aad expetnnel ﬂe@tutdsemafblyﬁemmanﬂ wriation af thngnmntlhn& ltrféem

ol PR ST e 4 SRR RS o

variatioBf £ @bESiISerddn e diifiin Brteope Priht itahii@RSdisoddsed herem The
I ncor porated herein béareference 90We cl ai m

inventinms have ke desaybediondlyand eanerisally hersin Eaely pEthe é‘F‘F@W%

r
o ONREAAL O A SO0 0 S A Db Bl
form paficdfubkss itionat This includes the generic description of each invention with

,_O

—

a proviso or negative limitation removing any subject matter from the genus, regardless of
whether or not the excised materials specifically resided therein.

In addition, where features or aspects of an invention are described in terms of the
Markush group, those schooled in the art will recognize that the invention is also thereby
described in terms of any individual member or subgroup of members of the Markush

group. Itis also to be understood that the above description is intended to be illustrative
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encodes and can express a protein; (b) culturing the
imortalized hepatocyte cell under conditions in which
W@ 2@s/081806 genes encodi ng the protein are exprRCHEN20840033260
that the protein is produced and processed in the
imortalized hepatocyte cell; and (c) isolating the

rocessed.protei.n fromthe.inmortali 0
and neB RS RTG Mg B a bA pt TR ELL 65 JORHEEY bon,
reviewM ORI dbolve dBERIpESH ETheREp @b e Siveati@dshould thewass dey,
so that its in vivo function is substantially )
deternyinads et/ utth s¢ference toghe alnverdeseription, e shopld prstragd be detgrmined

. wherejp. t tel.n. i r i At :
with rfti8L 4 e PRl Bty fofh RIAHERR DRI SIRYS o which
such chiehdege edtittddaThe disvibarred of dlhatipkoted reférencas,pndtiéing patent

_that is not naturally_ produced by human hepat ocytes.
publication s, @reipepiparabid harein Ry ICiFFECEi n" t he protein is a
mutein of a protein that is normally produced by human
hepat ocytes. 5. The nethod of claim1 wherein the
protein is a therapeutic protein. 6. The nethod of
claim5 wherein the therapeutic proteinis a
therapeutic plasma protein. 7. The nethod of claim®6
wherein the protein is selected fromthe group
consisting of Factor VIII, Factor I X, human growth
hornmone (hGH), a- -antitrypsin, and a growmh factor.
918. The nethod of claim®6 wherein the protein is
selected fromthe group consisting of nmuteins of
Factor VIII, nuteins of Factor |X, nuteins of human
growt h hornone, nuteins of a- -antitrypsin, and
muteins of a growth factor. 9. The nethod of claim1l
wherein the protein is an lalp protein conplex. . The
nmet hod of claiml1l wherein the protein is a protein
selected fromthe group consisting of al bum n,

transcobalamn Il, Creactive protein, fibronectin,
cerul opl asm n, and other proteins having structural,
enzymatic, or transport activities. . The nethod of

claim1 wherein the protein is a mutein of a protein
sel ected fromthe group consisting of al bumn,
transcobalamn , Creactive protein, fibronectin,
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cerul opl asm n, and other proteins having structural,
enzymatic, or transport activities. 12. The nethod of
waeb@smsB7eherein the protein i s expressed by aPgENS2004/033260
that occurs naturally in the hepatocytes, and
expression of the naturally-occurring gene encodi ng
VVecl'HF protein is enhanced by introduction of a
i'gh-1evel pronoter into the hepatocytes. . The nethod
of claim1l wherein expression is enhanced by
introduci ng nmulti.pl e copi.es of the gene encoding the
pf-ot i Hy 0€ SAEBRH Al Iy od BHD BERNORDHeoDP & BOAUER
PG .a precursor of the protein to be
Iﬂomuﬁﬁ%resé@%ﬁ%%gmgﬁg use of one or nore reconbi nant
vies troo e dingan imadrtadiecd funhan hepatpeyte cell dlod invjudeh ®NA that
rotein to be exPnessed, a subunit of the proteinto
encod%

00 ,CAP SXUEE 2 ote

Aprecursor of the protein to be
e@ r@xeAds 1R thnealizbd h@atdcyRNR11GRAAET @ndRlo8§BWhich a gene or
affecting the transcription of the gene, the control”
genes encodingtthe pratein opeexpbisyed sortkealidhe proftie iguaduced 4nd progessed in
. ' . Wherein the reconbi nant vector is
thenn@@%%@%%@&p?%ﬁ%?ﬁéﬁgﬁ@up consi sting of SV40-derived
V@Y tisylstingihe iphs efell yeoteindenh edmnestaivsd hdpiétocitelesH;
92derived vectors Egstein-Bart virus-derived vectors
whereigdbpBiptinds @erFssedisirB chas e Pratramisasasseica aad glycosylated, if
necessﬁlgf, uS afdelts sy ﬁﬁ‘ﬁ:g&?is slaﬂﬁhﬁjlt%\ﬂ'g:?&'ésé%ﬁ 'ai’tglditsvi@&l re
f pesvirus-derived vectors, tiviral-derive
vectors, retrovirus-derived vectors,
pl i rus-deri.ved vector.s,. and vaccinia : :
e e SR R R R R e
nﬂum%ﬂ@n%@g&ﬁﬁ hida s REfaRicResONe or nore reporter genes. 6
e nethodyof claim 1l wherein the expressed protein is
secreted fromthe cell into the surrounding culture

di u 17. ..The hod of .claim 1.wherein.the .protein
By P e TR BB R ol B ol RSB Ffany
produded Olygiumadnshephtdcgssed post-translationally. 19. The
nmet hod of claim 1l wherein the protein is expressed in
a formwherein it is fused to a cleavable tag. 20. The
et hOdERé m14 P WAGhH 81 Phdr G 16l ﬁ%Ye%PLs_ea th@id 6 SiEbefif R is
fromthe group consisting of glutathione
normally praainsédbypbeman hepabdrlytesnal t ose- bi ndi ng protein, and a

5. The method of claim 1 wherein the protein is a therapeutic protein.

6. The method of claim 5 wherein the therapeutic protein is a therapeutic
plasma protein.

7. The method of claim 6 wherein the protein is selected from the group

consisting of Factor VIII, Factor IX, human growth hormone (hGH), o-1-antitrypsin, and
a growth factor.
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pol yhi sti di ne sequence. . The nmethod of claiml
wherein the protein conprises at |east two different
W@ aiwas483¢ and wherein the imortalized hepat orgT/8S164/033260
is transformed or transfected with at [ east two
vectors, each vector including: (1) DNA including at
| east one gene that encodes at | east one subunit of
the protein; and at |east one control elenent operably
| 8.n kedTh@nieﬁmleﬂAladmmdherginahe peésn isoekectpd dwn Heetgroup

enco t he bun of 22. . The. nethod o
Con51ST&P%Pﬁ¥“ft%§e‘? h}éﬂ &?fﬁ% teﬁ’éﬁz BT §TRE
hormo&% ﬁ{h{eﬁls 1 ﬁitr sirf §fd nﬁl%e?ms ofld&roWat heghrof claim 22

lerein epatocyte is Immortalized by

transfornatlon or transfection with substantially pure
sim an_virus (.Sv40) 24. The met f claim 23

wher ei Rhg sthodindickiim;L a‘P’IlVGIBJP%P@%@“[ﬁQdA[Oﬁg%B@Geég opRIplE-
T and small t antigens (Tag). 2 . The nmethod of claim

1 wherein the immortalized human hepatocyte cell is
di0.i ve@hé nethodrafiwkaim Icwhapindbe progain umprotdre patael/ frem.the

26. The hod of cl 1 ei n.the
oup Fo e BN RPREE b ST bR oL o
cerulo4B9i2ahA a{Heypmﬂélﬁ‘s ENh ERRRHIrNY eh2HRkic SHARLGTIOLcHRTks,
e iIsol ated and purified fromthe hepat ocyte. 11. The

nmet hod of claim 1 wherein the hepat ocyte includes DNA

encodi Rb..s hat, s bst nLi al enc

R Ca B U el Bt L oY e B e
from tESgrolip@onBithpcb Rfloehia] Mnkcoligdrgin Tl tm%abﬁ@’iﬁr@fé}’ﬁ dibronectin,

i ncl udes DNA encadi ng p53 such that substantially pure
cerulopiamih @pd PHgT peicipakaviRe StaisiERle BNZYAHLIBOTtFanERPTE ?%'Wittqqe

hepat ocyte. 29. The nethod of claim1 wherein the

hepat ocyte is nontunorigenic, has the abilityto be

ma:t nt aThethethvdaofebtimnir wherem thegrotein isexgrgssalhice gene that

t e method of claiml wherein the
occurs Rt i e hePSoRa EBL pIRESION fane s g TIng ERe

encodﬁﬁ@%@ﬁfol?&ﬁ' 1s°c§nh‘5h&!drﬂy]m%§i’cﬁbﬁ of ReidNeRAI Pethbtet tdtthe
hepat ocyte of the Eal C

hepatocytes.

13.  The method of claim 1 wherein expression is enhanced by introducing
multiple copies of the gene encoding the protein to be expressed, a subunit of the protein to
be expressed, or a precursor of the protein to be expressed via the use of one or more
recombinant vectors that include: (1) the gene encoding the protein to be expressed, a
subunit of the protein to be expressed, or a precursor of the protein to be expressed; and (2)
at least one control element affecting the transcription of the gene, the control element

being operably linked to the gene.

14. The method of claim 13 wherein the recombinant vector is selected from

the group consisting of SV40-derived vectors, murine polyoma-derived vectors, BK virus-
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35 cell line. 9432. A nethod of using eukaryotic
cells, other than human hepatocytes, to produce an
WO 2005/0p806 ei N conpl ex conpri sing the steps of : PCHYPS2004/033260
provi ding a eukaryotic cell, other than a hunman
hepat ocyte, that includes DNA that encodes and can
: S I
Rl i Gl b s bt i
associated hirat-déreeedtvectoes, be@ﬂ@nntsh@nve@mtm,sherme]sylrﬂ%nved vectors,

udi east. ene for recur.sor 0
Tentiviggl B o TasTirsi B0 P GFVEh Fei S, FPBREH et veefors qad
VammﬂéQH@ﬂdéﬁﬁgbeagg control elenment operably linked to
the DNA encodi ng at | east one precursor gene in order
to enhance expression of the precursor gene; (b)
tur tr.a sf A or qtI.an cted eukar otlc
b1 e S B R i R e s
reportdr@efiesNd an lalp conpl ex are expressed so that an lalp
conplex is produced; and (c) isolating the expressed
lalp protein conplex fromthe transforned or
transf
S anorts RO CEEREh 15t dhordeaf BRI EH Bl e
cell in@rthelpummﬁi@tdummrme@hlﬁicel I's, COS cells, and yeast
cells. 34. The nethod of claim 32 wherein the
hepat ocyte is transforned or transfected with two
V?Ft Or'$he &%@hoa off'cfa% 14PRdrEin th tdif i %19&)% ltafé@ genes H3
and AMBP;, and (2) a second vector th I ncl udes the
genes H2 and H . 35. An inmmortalized human hepatocyte

S B e B O RO R S e

been transforned or transfected with at | east one
vector that includes: (1) DNA including at |east one
gBhe eheorichgd #f plasndi wacrgindhg pptean is expressedrip adom woerein it

k;ﬁmegkgggﬂ%vﬁﬂg{%bly linked to the DNA encoding the
protein 1n order to enhance expression of the protein.

36. The cell of claim 35 wherein the protein is a

et ol Bethog g9 ind il She ipatehle/bi oFlgciegom the
group %rgss%hg ovfgmatﬂlroﬁe 8liPankRelse] Be RRIE RIAEAbIN iR R LY

human hepat ocyt es.
polyhistidine sequence.

21. The method of claim 1 wherein the protein comprises at least two different
subunits, and wherein the immortalized hepatocyte cell is transformed or transfected with
at least two vectors, each vector including: (1) DNA including at least one gene that
encodes at least one subunit of the protein; and at least one control element operably linked

to the DNA encoding at least one gene that encodes the subunit of the protein.

22, The method of claim 1 wherein the immortalized human hepatocyte cell is

virally immortalized.
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38. The cell of claim37 wherein the proteinis a

mutein of a protein that is normally produced by hunman
wheaodsys es. 39. The cell of claim35 wherei nPCTES2004/033260

protein is a therapeutic protein. 40. The cell of

claim 39 wherein the therapeutic proteinis a

t herapeutic plasma protein. 4 . The cell of claim40

wherein the protein is a therapeutic plasnma protein

s23.ect &he fnedmdtdfe:lagmonpwhemisli thh¢ hepgtosficha otmortylided by
F h
ransfor B PR Py BEnTIec R 4T S RHE AR e ir VA0 P

clai m 40 wherein the protein is a plasna protein is

sel ected fromthe group consisting of muteins of
F2&t or The tmethaduafeilaver 25 whereinghe sukstaptiellsi page 6V 4Q0MRA encodes
tel ns of a- -antitrypsin, and

1argeTgrrﬁli“£$rH§ﬁ]g?négeﬁ %% factor. 43. The cell of claim

wherein the plasma protein is an lalp protein conplex
44. The cell of claim 35 wherein the protein

p?Pdt ei AheElediadef dlaipn wh@regy@a Bﬁ@@ﬁéﬁl@@ﬁwglaafheaqttwﬁ? Fell is
- fib t
destved SR BARALAE Bortorv e RERELDABRIRLE D g ot ructural

enzymatic, or transport activities. 4 . The cell of

cl ai m 45 wher ej he tein is a mutein of a protein

S2bect dhe mredhia ol B PeGHL NS Priiowte b fnfor Supprossor-
encod1h§?gﬁgp§ﬁ@h Mt @uﬂslrt]anugﬂ% BRRIDNA dEadifh Aumdrd @4@%} E4h be

lasmn, a er proteins having structural
1mﬂM£dnm¢qmmﬁ©dﬁmnnﬂwdwgwupwﬁact|V|t|es 9646. A method of
treating a disease or condition conprising the steps
of : (a) providing an active protein produced according

t 971t he TRBIAMIGb O SFAidi MvheRcthe BEpActTidinsivades DYA b oding Rb
active protein to a patient suffering fromthe disease

such theyt sybstantiallypure DA Mﬁ@ﬁb e Wsceiéftefi@éd quakied fFomithe
praoéﬁ?at the di sease or condition. 47. The nmet hod of
alm 46 wherein the disease or condition is a di sease
or condition affecting the liver. 48. The nethod of

G811 Hhe medhshobatil vR6rw e bgrduiy ot PRE edaing psa
such t}%ﬁgﬁa% f fre DREP & Jdirfy pBNEn |bb Y&)‘Iat&ﬁéﬂdﬁﬁﬁqﬁeﬂ%oﬂ he

["al m 46 wher ei n the di sease or condition is
hepatoayth. sease or condition affecting an organ other than
the |iver.

209. The method of claim 1 wherein the hepatocyte is nontumorigenic, has the

ability to be maintained in a serum-free medium, and produces plasma proteins.

30.  The method of claim 1 wherein the hepatocyte is a hepatocyte of the Fa2N-

4 cell line.

31.  The method of claim 1 wherein the hepatocyte is a hepatocyte of the EalC-
35 cell line.
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50. The nethod of claim49 wherein the di sease or
condition is selected fromthe group consisting of
W@ 200608487¢ oi nt i nfl ammation, and arthritis. 51PCHEUS2004/033260

pharmaceutical conposition for treating a di sease or

condition conprising: (a) an lalp protein conpl ex

produced by eukaryotic cells in a quantity

terapeutically effective to treat a di sease or

camdi t Aansthedaf dg eukphatioeeldy) biheatHay haoes pepdid@tes, to

carrier. 52. The, pharmaceutjcal conposition of claim
producgrmareimprofen gpeplez copprisivgdhg 11eps 9fs a di sease or

C it f j j : T [,gal
CORRLlRRa SRPIP S8 A paRbTE R L6 DA
that en66dWdiahtl @Bn akprest pro@idsterhing @n 1 @etehctanbléx,ahe éukeryotic cell
roup consisting of sepsi cancer, hepatitis

psS! S, ) and
havingihopa fransformedor o fctegigithpdparh eeqivsceanithatdngledsst Lo PN

. | ai ) he di S .
o PSSP0 T PR 3 O
compldl@nd iz FaRtbhLetntre DElB@ShT dperhbdf litktedi toxtADNASnebding eleast

di sease or condition is selected fromthe group
one preQysargene i gtleciafabincejesPIessiph ol BARERCIEAT SEivd

heitl, . . o
b it O B i EPb B B L GRS Bhitions in

which aehds\w@codiag fpeotpine f@iriingfoTiIp @ dmipiextdie exprtdsod sofhaicdnaliofp
1, and (b) admi nistering the active plasma protein to

complex sarpdipeds#idf ering from the disease or condition in a

A TaR0EH] sl Frl ToMLS W AT e b Biberbiieg o

transfooh@reikaryokie cdil.sease or condition is a disease or
condition affecting the liver. 58. The nethod of claim
57 wherein the disease or condition affecting the

ljver i t - ar, 1 S i
ooy e BEURAAHALAR RSN RS Soh Al AR, e
group obnsidtmigrof T OfeeliiCOS bedlsdarsiemast cetls.condition is a

di sease or condition affecting an organ other than the

liver. 60. The nethod of claim59 wherein the di sease

0§ 4, Conghht [ RMJaSoreelicizeshdrtianhd hepalicitns Gangbtddng of
cancer, joint inflammtion, and arthritis.
transfected with two vectors: (1) a first vector that includes the genes H3 and AMBP; and

(2) a second vector that includes the genes H2 and HI.

35. An immortalized human hepatocyte cell that includes DNA that encodes
and can express a protein, the immortalized human hepatocyte cell having been
transformed or transfected with at least one vector that includes: (1) DNA including at least
one gene encoding a protein; and (2) at least one control element operably linked to the

DNA encoding the protein in order to enhance expression of the protein.

36. The cell of claim 35 wherein the protein is a protein that is naturally

produced by human hepatocytes.
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The method of claim56 wherein the active plasma
protein is selected fromthe group consisting of

Wo-2@s50848W | |, Factor | X, human growth hornone Re3H$2004/033260
-1- antitrypsin, and a growh factor. 98

37.  The cell of claim 35 wherein the protein is a protein that is not naturally

produced by human hepatocytes.

38.  The cell of claim 37 wherein the protein is a mutein of a protein that is

normally produced by human hepatocytes.
39.  The cell of claim 35 wherein the protein is a therapeutic protein.

40.  The cell of claim 39 wherein the therapeutic protein is a therapeutic plasma

protein.

41.  The cell of claim 40 wherein the protein is a therapeutic plasma protein
selected from the group consisting of Factor VIII, Factor IX, human growth hormone

(hGH), - 1-antitrypsin, and a growth factor.

42, The cell of claim 40 wherein the protein is a plasma protein is selected from
the group consisting of muteins of Factor VIII, muteins of Factor IX, muteins of human

growth hormone, muteins of o-1-antitrypsin, and muteins of a growth factor.

43.  The cell of claim 35 wherein the plasma protein is an InIp protein complex.

44.  The cell of claim 35 wherein the protein is a protein selected from the group
consisting of albumin, transcobalamin II, C-reactive protein, fibronectin, ceruloplasmin,
and other proteins having structural, enzymatic, or transport activities.

45.  The cell of claim 45 wherein the protein is a mutein of a protein selected

from the group consisting of albumin, transcobalamin II, C-reactive protein, fibronectin,

ceruloplasmin, and other proteins having structural, enzymatic, or transport activities.
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46. A method of treating a disease or condition compfising the steps of:
(a) providing an active protein produced according to the method of claim 1; and
(b) administering the active protein to a patient suffering from the disease or

condition in a therapeutically active quantity to treat the disease or condition.

47, The method of claim 46 wherein the disease or condition is a disease or

condition affecting the liver.

48.  The method of claim 47 wherein the disease or condition affecting the liver

is selected from the group consisting of sepsis, cancer, hepatitis, and liver failure.

49, The method of claim 46 wherein the disease or condition is a disease or

condition affecting an organ other than the liver.

50. The method of claim 49 wherein the disease or condition is selected from

the group consisting of cancer, joint inflammation, and arthritis.

51. A pharmaceutical composition for treating a disease or condition
comprising:

(a) an Ialp protein complex produced by eukaryotic cells in a quantity
terapeutically effective to treat a disease or condition; and

(b) apharmaceutically acceptable carrier.

52. The pharmaceutical composition of claim 51 wherein the disease or

condition is a disease or condition affecting the liver.
53.  The pharmaceutical composition of claim 52 wherein the disease or

condition affecting the liver is selected from the group consisting of sepsis, cancer,

hepatitis, and liver failure.
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54.  The pharmaceutical composition of claim 51 wherein the disease or

condition is a disease or condition affecting an organ other than the liver.

55.  The pharmaceutical composition of claim 54 wherein the disease or

condition is selected from the group consisting of cancer, joint inflammation, and arthritis.

56. A method of treating a disease or condition comprising the steps of:
(a) providing an active plasma protein produced by the method of claim 1; and
(b) administering the active plasma protein to a patient suffering from the disease

or condition in a therapeutically effective quantity to treat the disease or condition.

57. The method of claim 56 wherein the disease or condition is a disease or

condition affecting the liver.

58. The method of claim 57 wherein the disease or condition affecting the liver

is selected from the group consisting of sepsis, cancer, hepatitis, and liver failure.

59. The method of claim 56 wherein the disease or condition is a disease or

condition affecting an organ other than the liver.

60. The method of claim 59 wherein the disease or condition is selected from

the group consisting of cancer, joint inflammation, and arthritis.
61.  The method of claim 56 wherein the active plasma protein is selected from

the group consisting of Factor VIII, Factor IX, human growth hormone (hGH), a-1-

antitrypsin, and a growth factor.
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