HEPATI C STELLATE CELL SPECI FI C PROMOTER AND USES THEREOF CROSS
REFERENCE TO RELATED APPLI CATI ONS [0001] This application clains
priority fromUS provisional application no. 60/688733 filed June 9,
2005, which is fully incorporated by reference. FIELD OF THE

| NVENTI ON [ 0002] This invention relates generally to methods and
reagents for effecting transgene expression in a hepatic stellate
cell (HSC), transgenic HSCs and to reagents for identifying
conpounds HEPAFIC STRX.DACEPCHEL! B Wﬁﬁi}
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and the production of extracellular matrix proteins. In the past decade, HSCs have been

implicated in mounting a defense during hepatic injury, and mediating hepatic .
‘fibrdgenesis by over-producing pro~f'1bi*otic cytokines and consequently extracellular
matrix (ECM) molecules. HSCs are believed to play a 1‘ole.in‘ the pathogenesis of a
number of clinically important conditions such as, for example, hepatic fibrosis, cirrhosis,
portal hypertension and liver cancer (Geerts (2004), J. H'epatol.r 40(2):331). Heﬁce,
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Friedman (2003), J. Hepatol. 38 Suppl 1:538).

[ODQ4] Activation of HSCs is a dominant event in fibrogenesis. During activation,

quiescent vitamin A storing cells are converted into proliferative, fibrogenic,




progressive changes in cellular function. In vivo, activated HSCs

m grate and accunul ate at the sites of tissue repair, secreting
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[00605]  Cell specific promoters are of great interest to those involved in genetic
engineering for their potential to drive expression of a- target gene in a specific

subpopulation or subset of cells either in vitro or in vivo.

[00706] Several promoters have been investigated for their ability to express a gene of
interest specifically in HSCs i vitro and in vivo. These promoters include the human
collagen alpha 1 (Coll; Slack et dl. (1991), Mol Cell Biol. 11(4):2066; B_rennér‘ei‘ al.
( 1993)_, Hepatology 7(2):287; Yata et al. (2003), Hepatology 37:267), SMAA (Magness .
et al. (2004), Hepatology 40:1151), LIM domain protein CRP2 (CSRP2), fissue inhibitor
of metalloproteinase-1 (TIMP-1) and smooth muscle-specific 22-kDa protein

(SM22alpha) (Bahr et al. (1999), Hepatology 29(3):839; Herrmann ef al. (2004), Liver
International 24: 69), |




predi ctable. The pronoter fragnment unreliably expressed lacZ in

Mul ler cells in transgenic mce |lines, leading to the suggestion
that Muller cells may require regulatory elenents beyond those
contained in the pronoter fragnment (Brenner (1994), JNeurosci. 14:
1030). In Schwann cells, the transcription initiation site of the
endogenous GFAP pronoter is 169 nucl eotides upstreamfromthe
transcription initiator site in astrocytes (Feinsten et al. (1992)
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coupl ed to a GFAP pronoter be uséd in assays to study hepatic
fibrogenesis, including the |n vitro or in vivo screening of factors
that nmay affect, reduce or inhibit fi brogenesis. [0011] In one
aspect, $UMBMARYPOFEG cﬁgr expressing a transgenic
product 3 in a hepatic stella e ce t he net hod conpri sing
transfecting the hepatic stellate cell with a vector conprising a
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2.2 kb promoter from the hGFAP gene is not only capable of driving HSC-specific
expression, but that tha promoter contains additional regulatory seqiuences that are

responsible for the induction of transgene transcription in HSCs.

[0008]  There is thus provided a method for selectively expressmg a fransgenic
ploduct in HSC cells. The transgenic product may be used to identify HSCs or modulate

hepatic fibrosis in vitro or in vive.

. [0010] A vector containing a marker molecule operably coupled to a GFAP plomoter
may be useful for identifying HSCs in vivo or in vitro. Isolated fransgenic HSCs
comprising a transgene operably coupled to a GFAP promoter may be used in assays to
study hepatic fibrogenesis, including the in vitro or in vivo screening of faotms that may

affect, reduce or inhibit fibrogenesis.

{0011}  In one aspect, there is provided a method for expressing a transgenic product



[0012] In another aspect there is provided an isolated transgenic

hepatic stellate cell, the cell conprising a transgene operably
coupled to a glial fibrillary acidic protein pronoter, wherein the
pronoter consists of the sequence set forth in SEQIDNO |, or a

sequence that is an allelic variant or derivative of SEQ ID NO 1.
[0013] In another aspect, there is provided a nethod of identifying
an anti-fibrotic agent, the nethod conprising providing an isolated
t ransgeni in dlegpatic stebatebélhties methdd commrisiighl thghsfeoting e hEYHER siePie cell with
detecting a first ex resaj EP l.evel ,gif t he, transgene; ‘exposing the
i sol ated t FEHEOMPESHE Falac tutliary agidic paptpingyogotebenerablmpaipiag; to a DNA
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expressi of..: | candi s _that .t conpound is an anti-fibrotic
reagent. ({LIB%X‘%qfhﬂeaéﬁgﬁ%l%s%g%ﬁ’t?m]ﬁzﬁos?provi ded a use of a vector
conprising a DNA seqgquence encodi ng a therapeutic product operably
coupl ed t[8082]gl i B arfotiter bigeatrijieradd pliocidedan iRidledkHRBIRS hepthiS ERilite LHE
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set forthimn |§éF“PPEJnE¢d pusgghe preralyy goupled ctoyg gliginfibilery eacidia iratein of
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the sequénce setof Wﬁa?EHt@E%eF%thqun &% 2P pelirfibrogic seageat i c
fibrosis related disorder and a physiological carrier. [0017] In yet
anot her ROA4Et henethéss agpeeavibaRdisaprbHiBOA &e b 8B cBmPARAL £ DNA

~fibrosis . - _
sequence encoding a therapeutic product operably coupled to a glial fibrillary acidic

protein promoter, wherein the glial fibrillary .acidic protein promoter consists of the
sequence set forth in SEQ. ID NO. 1, or is an allelic variant or derivative of the sequence

set forth in SEQ ID NO:1 fortreating a hepatic fibrosis related disorder.

[0015]  In another aspect, there is provided a use of a vector comprising a DNA
sequence encoding a therapeutic product opefably coupled to a glial fibrillary acidic
protein promoter, wherein the glial fibrillary acidic protein promoter consists of the
sequence set forth in SEQ. IDNO. 1, or is an allelic variant or derivative of the sequence

set forth ip SEQ ID NO: 1 for the preparation of a medicament for treating a hepatic
fibrosis related disorder.

[0016]  In another aspect, there is provided a pharmaceutical preparation comprising a



rel ated disorder in a subject, the nmethod conprising admnistering to
the subject an effective amount of a transgenic HSC, wherein the
transgeni ¢ HSC conpri ses a transgene encoding a therapeutic product,
sai d transgene operably coupled to a glial fibrillary @cidic protein
pronoter, and wherein said pronoter consists of the sequence set
forth in SEQ IDNO 1, or is an allelic variant or derivative of
the sequence set forth in SEQ 1D NO1. [0018] In still yet another
aspect, t¥uetod coBpiinyi d@deelehbo QNP i SibBg : b1 9 &
sequence encodi ng_ a thgi‘rqapeuti c product boplecﬁjégﬁttgé%%lﬁggg{p&edéoa ﬁ?ll
fibrill arfgbrél@fya Peldiprrseteinnpriometes: whereinhibe edlial Fbellayi adidic fokdwin | fradyter
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N 1 P oP B Rhce PRI DT T e abicvpiins se bt et
forth in feBudN@ dst fartdin SEQ MDND:ONfor bestiel RO iBroBERALEES disorder
fibrosis _rel ﬁt ?%Pgigazor der in a subject. [0019] Clhelrroaspects g?llélel

f eat ur es 3Bf 4P G %Fhvention wil | become apparent to those of
ordinary skill in the art upon review of the follow ng description of
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of - ok o Pt FON Rer bR Rt o O compnoncset Guap TG 3
depi ct's B2NCell pwtis aphibiie shdan® br RERBVOHUERS SeqhéRBRGOMNMY @Qﬁ?%@: LacZz
transfected (lanes 3, 5, 7) and non-transfected (lanes 2, 4, 6
cells (I a 0. cells (lapes 4 and, 5) and HelLa cells (Ianes
6 and 7)@33 el PI& %lelp?eétt YOLERRPEba e oRIQYidsdue thdt petapaisie 8nyestaNA.
Panel B depising 4 aeqhehle RER R0 duGkmpdifio brd8udl Gopelddi?lcoiéy t£aNgliaC
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of ﬁhe sequence set forth in SEQ ID NO.1, and instructions for treating a hepatic fibrosis

related disorder in a subject.

- [0018]  Other aspects and features of the present invention will become apparent to
those of ordinary skill in the art upon review of the following description of specific

embodiments of the invention in conjunction with the accompanying figures,

BRIEF DESCRIPTION OF THE DRAWINGS
[0020] In the figures, which illustrate by way of example only, embodiments of the
~ present invention:

[0021]  FIG. 1 depicts a map of the pcdnad/GFAP2.2-Lac Z vector;

[0022]  FIG. 2 depicts B-galactosidase staining in C3A, Hep2G and NIH/3T3 éel}s ‘
after transient transfection with vectors containing the JacZ gene under the control of a

CMYV promoter (top) or a GFAP promoter (bottom);



[0025] FIG 5 depicts 13-gal actosi dase staining in transfected T6
cells incubated with different concentrations of TG--131. The
T6/lacZ/ Cl cells were incubated with the indicated concentrations of
TGF-131 for three days prior to staining; [0026] FIG 6 depicts

13- gal act osi dase staining in transfected T6 cells incubated with
different concentrations of PDG-BB. The T6/laczZ/ C cells were

i ncubated with the indicated concentrations of PDG-BB for three
days ‘pri ofo0R8] st BIGI hdepitdBel ElectrbfhorobistEifCH Brolidetd BbAGIASNABRTAP2.2-
staining jn_transfected T6_cells 1 ncubated wth different

concent r ?Cgr’fganﬁéclfﬁé _neqrﬁeiﬂg/ap son-tpnséitadylanes 2 4, AL U6 atlbsdlane Lrand B
i ndi cat edcg ¢ i EPCE: prior t

st ai ni ng; Oggé]ﬁﬂg %tahg@gg%if cts tﬁgqﬁﬁég}aﬁ%? g’s?%%@éé‘ %%“&?*%F%F %g-lacz
T6/ | acz/ GYR puidngs pugsare BNdh PabehB/depicsflach R TFEER p3ddues fom 50 ng

function LRGubat | i me. ,The | on the |eft shows the
activity t? %Ir Rﬁ%é ?%‘eg'?:a%qugﬁ PARG m‘éﬁmc{i’%c%m&&?@wé lage| lpis 2 | kBer
nor mal griodA haddeondi ti ons (37C, 5% C02, 10% serum). The first data

poi nt represents the cells harvested 12 hours after changing the

media to 9% s ta givepn as nean f SEM + p < 0.001 conpared
with the [@%%ﬁ oﬁtﬂ] 4 deptspthy B-gglagtosidapepgainings mll%paé and GleLeostptdy ed

Wi Lh the iaastedeiie ool BorhPOas) ufibnd. depi ct's the tine and
TGF- Bl concentration dependent 13-gal actosidase activity of

T6/ | acZl &%el l.s stably transfected with pcDNA4/ GFAP2. 2-LacZ. The
sanpl es as d depictsdi-galasievidase slainitg ndransivsted T6 el Beubated with
di f f er eniffkdi® RAEAbSERYr TEER] 2 € ol UIpas. 48k Ag0
time point_represent t}he ?our dl?]ffg?ge)lr’l‘r{ﬁ&g@gncgielgt{&% |%%usr,€g%d Wtﬁ?tﬁei,
10 ng/ n iniptedgongenirainns of TGFeBl foytrde daPapriomd swiningxperi nents as
mean f SEM -* P<0, 05, ** p<0.00l conpared wi th non-induced sanpl e;

[0030] Fig82610 4@ 6luspibhe.snsusi t. f. TGF- 131 on
the fol dt. i n%ucti on O?P 1%%%%%%& ods}‘lg%g%ﬂeﬁgﬁgc|apgfg°tgcgérlgd\9iﬂ?symﬁ%§ with
control Sifferent comaptrations of B GRBARe rThef TalpeErE ] c@cheiendudatdsatthlthe

was CconmpgkRdieod i olidS; Y an-i nduced. sanpl.e. fromthe same
experi nent . 'Iqﬁﬁé %g%%&}oégﬁglglg%}?ﬁf%gmq gﬁg?ysﬁﬁ g‘ﬂ%@%gexperi nents. *
p<0. 001 cog}gar ed with non-induced sanple; and [0031] FIG 11

denonst r[R08E] t nBIG, 7 depieis bTgatactbidasririciemgen tegdenes TEEAR inod®d with
. r 7 * * % * % %
géﬁ{)gfz '(jdiﬁ'eﬂeﬁ't HAbdAGELSs oIS She oAt cend \ffgfqugdbated mﬁ’fhofhgcl)&dicated
concentrations of PDGF-BB for three days prior fo staining;

[0028] FIG. 8 depicts the B-galactosidase activity of T6/1acZ/C1 cells iﬁcubated with
1 ng/ml of the TGF-B1 as a function of incubation time. The control on the left shows the
activity for the T6 stable transfected with pEDNA4/ GFAP2.2-LacZ under nlormai growth
conditions (37°C, 5% CO,, 10% serum). The first data point represents the cells

harvested 12 hours after changing the media to.0.5% serum. Data given as mean = SEM.

with the non-induced sample;

00291  FIG. 9 depicts the time and TGF-B1 concentration dependent ﬁ-galactosidase‘
activity of T6/Iac_Zl/Cl cells stably transfected with pcDNA4/GFAP2.2-LacZ. The
samples were assayed for different concentrations of TGF-B1 at different time points (24,

48, 72 hours). The four columns at each time point represent the four different |

6



with control. [0032] FIG 12. The 2.216 hGFARP- GFP transgene was
expressed specifically in the hepatic stellate cells in the liver of
a transgeni c nouse nodel. A). Liver tissue section stained with
anti-GFP antibody ; B) The sane tissue section stained with anti-G-AP
anti body ; C) Merged image of A) and B); D) Light transm ssion of the
same tissue section. DETAILED DESCRI PTI ON [ 0033] The inventors have
surprisingly discovered that a fragnment of the human GFAP pronoter

I's activechibehtieons YOO.€ 1SPEG! gg( X b. nt. correspondi ng
to nucleotides 3163 t’o’jl!!?r4glg é lJfF)I @11%1 ééf”gﬁlhgga@ﬁﬁlxgeéﬁ‘@‘memas
(Accessi ofeRuwibEM. NBW0056)*ips0 Oapabipared with nwh-MdubsBRgRRNe expr essi on
inrat T6 HSC cells, but not in Hep& hepatocytes, C3A cells (a

cl onal defq iv f (€7 r La cells. In HSC cell culture, the
expr essi OLUD‘é’.?ﬁ a ?‘rIgT‘hsl'gg% ! ospgﬂgaﬁﬁﬁ}mﬁ%t? %tdoé &0 digerab T Rbrerthe Jold
i nduced inducticdofe&S-ghtzoruidast spaafio 86ty b Rhal d inG pf

transforg}.n r h f Ct:ﬁ) -01]3 (TG0 ),1 pl at_gtlﬂedt %?F&g 'gIr(%\E/)\fbﬁmter
factor-B “(‘%-?@é*ﬁ et PHBRe s astnaraddwity HpSyspect@OR4}indived eainsle
present | yi@haé §ade axdEBhRAC ra,.ef i C-s iIfd ¢ transgene
expression, the et h}a%éﬁco?rgrilfhgidﬁg {eﬁgetrslés@g}é g %e%é% ‘ifeﬁuf SR ments.

vect or. coiik{dicagirared withmogdrducepematié;yndoupl ed to a GFAP promoter. 7
[ 0035] As used herein, "expression" refers to, any detectable |evel

in the tr i pEf@N t .of ,a, transqge in a HSC. As will be
:Jnder st oo[ga%gl)jr Iatlo%)ie(r?'s &h pdéa%?’ﬁfhgae 5i e He nﬁ/%ﬁ, ?85 lrﬁﬂn%iPF??t Pléﬁ?g\é\nw&l GFARy
be det er mRNA yprefisiordh TELATIS! BB, PeaSY/ e*ﬁ@@ho%mﬂ'gérqgéco&, hApaggne

nRNA, for_. (%%R%f,raNorthern Blotting or quantitative

Al ternative Y, nsgene expression may be neasured indirectly by

neasuring, the optical, couloronetric, fluorogenic, inmunogenic or
enzymat i ¢0@32]periliGg20Thd hekPhGFAIPIGPP @gkketne Hh st
transgensgg%lém &nger ﬁxar’ryl j the activity orfl are ortersl%g%g%ﬂgﬁcthe
as | 3- gal St osTAECe N, Mg divap por frepwenisymadso wpdak s Ay sLivei fisgud seetion
chr onpgentaines utidt bRE-SFP antibody ; B) Th i i i : :

5- Br ono- 4- &hl oro-3-] ndol yl -B Gal)acteosp)aﬁea%sosg? é%Ctlf) g(-séaé? e)d.- with anti-GFAP
Al t er nat PEIOYY 5t FherReA dmags of é9sandnBiel) bight! éammissied ob yheksamantissue
i mrunol ogicgah. net hods, for exanple, ‘Western analysis.

DETAILED DESCRIPTION

[0033] The inventors have surprisingly discovered that a ﬁ‘agment of the human
GFAP promoter is active in HSCs. More specifically, a 2.2 kb fragment corresponding to
nucleotides -2163 to +47 (SEQ ID NO: 1) of the hGFAP gene tAccession Number
M67446) is capable of driving uansgene expression in rat T6 HSC cells, but not in
- HepG2 hepatocytes, C3A cells (a clonal derivative of HepG2) or HeLa cells. In HSC cell
culture, the expression of a transgene operably coupled to a hGFAP promoter is induced
ina dose-dependent manner by the pro-fibrotic factors transforming growth factor—Bl
(TGF-B1), platelet derived growth factor-BB (PDGF-BB) and lipopolysaccharide (LPS).

[0034] There is presently provided a method for effecting HSC-specific transgend
expression, the method comprising transfecting a HSC cell with a vector comprising a
transgene operably coupled to a GFAP promoter, |



[ 0036] As used herein, "transgene" refers to an exogenous DNA codi ng

sequence. The transgene may encode a nRNA that can be transl ated
into a protein or polypeptide product in the transfected cell. The

codi ng region of the transgene may be contiguous or mdy contain one

or nore introns. As woul d be understood by a person skilled in the

art, if the transgene is derived frombacteria or viral sources, the

codon preference of the transgene may be optim zed to that of the

t ar get 03E9P03 " f

R o B e A R R
and i ncl ugfeduagiof altransgede ia-HEG. alAs mllﬁmdmdelsﬁmdl’mplae;mrm skilted irirtd freds

woul d be erson Ll ed i ncl ude, , for

exanpl e, ljtfﬂlg&ﬂjé%r%gnll s mta?'or? % ”inépﬁfi le \aléefCt \?E&:q g? ghat N@FRsYe th¢ amount of

t r ansf ecttrm,gemenﬂma 9 bkt dpl@r:\ﬁ@mem B8 &QuM%n%!éRhtmeﬂﬁt%&auW

i nclude, for exa nake | asm ds, E- ‘'dextran, cal cium

phosphat & raélég%eg?lﬁiﬁséﬂ ORaY nli’ftrlé‘}P‘?ﬁll?ét ilpdirecdy ebrrmlmmgonthe opfical,
nucl eof e OSHEBs f.

non-1 i poggllrig)l%nl(léﬂg@%%? eehg;r at | o ﬁli'ggjil %g#lﬂﬁiasp &%%eggﬁéhep%rf’te&mogﬁt
pol yner s trawelated dfom the trwsgeua mRNAt Fanstagtit,di seatgof & répogkeP pee08RhS
are co i \ abl,e d,be known to a person skilled in
The art o 0 @ctosPUY, s o RRAPES by KRSy BoFEr g e Eerpge sy ite
Li pof ect SrBreiM-Zh000-BHAN6IYIBDERlad6Seddkiag Qgdlje ghgrggf{‘)egnstransgene
provi ded b t he uf acture I n ot'her enbodi ments, transféction may
be ef fect °W’”F‘BE%H% l@“ﬂffﬁ&m‘%&%\m logoal enethods,dbr eemipdn Western

" provi ded apatydisie manufacturer. 8 [0038] A person skilled in the art
woul d know Kow to identi fy a transfected HSC. For exanple, where the

t r ansf ech&g@Ud eic d .encodes a sel ectable marker conferring
cel l ul ar st d%%lése J5F§iRt tEnggeng’ rﬁtf?raﬁgfaéce@\:asﬂn@usnwﬁg@odragm@qwen@d

by exposirhgnafigese ky thide LHRNA Eﬁf c t?geg?érﬁlate(aeib %@?&ﬁk?%@ﬁe{ﬂgl Ny

a nucl eic acid encoding the ZeoR sel ec
by exposPRguetHa thedranstegisd call.t thecoray @gmmfaherﬁn'amgg@emyW\Aont@mcaﬂs loe

t r ansgeniey l3Sainl A8 bng the c nt ration
of the dr uy a%d dr%a?hé%% %Pﬁgﬁfhgg%@g%ﬁe%@éﬁ%gél B e{soflﬁ‘gqﬁg g"re e ug
concent r Htf ® Hgnggene imndepied dpmi zha@euaper vivel efurdek nme codidrc bre\fméﬂcedﬁﬂﬂéld

among ot ey %SI[ gﬁ ! rollij te of.the cells. In some
i nst ances, ?%1 y rlger%is e%\tg 5 ﬁﬁ] s may be obt ai ned after at
| east 6 meeks of drug sel ection.

0037]  As used herein, “transfecting” refers to any process wherein BX0Zenous

nucleic acids are introduced into a HSC, and includes viral, and non-viral methods.
-Examples of viral methods would be known to a person skilled in the art and include, for
example, the administration of lentiviral vectors. Non-viral transfection methods would
also be known to the skilled person and inciude, for example, -naked plasmids, DEAE-
dextran, calcium phosphate co-precipitation, microinjection,  electroporation,
nucleofection  (Amaxa), liposome-mediated tranéfection . non-liposomal  lipid
preparations cationic 'lipids, and polycationic polymers. Many of the non-viral
transfection reagents and protocols are commercially available and would be known to a
person skilled in the art. In specific embodiments, transfection may be effected by
Lipofectamine™ 2000 (Invitrogen) according to the directions provided by the
manufacturer. In other embodiments, transfection may be effected by FuGene™ 6

‘(Roche) according to the directions provided by the manufacturer.



[0039] Alternatively, where the transfected HSC expresses a
fluorescent marker protein,for exanple, G-P or any of its
fluorogenic derivatives, transfected cells may be selected by
optical nethods, such as, for exanple, fluorescent activated cel
sorting (FACS) (Yata et at. (2003), Hepatol ogy. 37:267). O her
met hods of identifying transfectants based on nucleic acid
hybri di zation, such as, for exanple, southern analysis and/ or

APl a0 RUIARUNRI AOuF L BEISADS KLY 18 ikt T g{féq@aﬁ§;ﬂsed

her ei n, hepatTc

i sol at ed For @mrilple,ewhelaﬁlewaﬂnbfeaiﬁd nﬁﬁélbacﬁledfnbwcﬁ@ af SeRabRembrRteVédntrin
passage Q rima hods for isol a prl mary HSCs woul d be

f Me
known to c%““ﬁ@r?%#%‘i?i 3BRIag & diug, fgnsfpqtants ’Bﬁyé fied W@SR‘!@S@E ittt i n
Fri edman dfi9 989y, 1)!3%%?% QEI‘I’QMariJS?ec%a%ﬂ?Q%u@@%sdcﬁ@&léoaﬂggﬁle eo sé]ec:%al:)&J % ed

Pat hol .  155(6): Unl ess the conte ictates otherw's
herein " FgEkerima brlidentiachby axppsingsbe nellsatocbuifotei mamecboi-ﬂs{ﬁ&ng Zeocin™,

el ¢, byecrrhiieas L BEY st EBRt B BBLAREE reaStreiin oF e e
[ 0040] Waid majpisiming j?hel'ﬂ%Sfea’ﬁd( cHIB ak gelagied dh; é@%édﬂ‘ﬁ@ﬁ@ns’ifﬂf 1 ARRERARD

| | te | | d._of HSCs, t f
ot hor oo P it e il Spepe, whons.othoy thingani Beciohtestby esont oot
primry &HEs I]ﬁ B@&n@insﬁhc&sz@x@@able%sfeééd %?ﬁ]iles%gpt?eh taxﬁ&{ Sty 2t laegrrlglge

al so incl uc] del HSC-derived cell or cel
the i mBPESIOf J8 seleptionsc- T6 cel|. Rat HSC-T6 cell's exhi bi t an
activated phenotype reflected in their fibroblast-Iike shape, rapi d

rolifer@oBen i Aliekat t
gnd Vi rregr?:)l n]1 Vogel ag&g %&Eomg)%%%g?d@%egx@f%%%q 3@5&% her

HSC- der i RF8! ‘Efeqxa%’élq GIFP r%gnmﬁ ltﬂﬂb@fOE@mmematmespaamﬁntmaellb adLylbla
the art @pd x I
pr ef er abl Y, te? @ E ( %Iegg %th&e% QT%H 6%95;‘3“ %ﬂ’ateélfequ%tmg
Bot h LX-(FA&SY (Yrip eéeql I (ZQOﬁ)ssHamﬁwleggs avmmberomﬁ methieds Sofofdentifying
acti vat Liudi P and the LX- i ne has been
shown tggﬁ?)%@%‘sté Ibgé%’d'tb glarmilglf> Mglpd bg[;hrza 9T aéxg’égﬁ?“l’ﬂé 396’@&34‘18’@ atysis
LXl- 1 andung/dr ECB@m;élﬁnawgbwouldéﬁMwWﬁtceﬂpéiyorgﬂkﬂwahn tis Mt Rk )g@d'ﬁMeg{ by
cuture“ nedi Gut. 54:142 In a
specific er(f’nqg lﬁges ° PRy 3@@5‘% Stﬂ@tf’ ! c[lcﬂﬁi@] isolated fegm hyer) a3 wel @ d
sequenceelissdeived ﬁbhytheﬁhlpibeaq)a%aﬁgb oﬂ?ﬁﬁﬁﬁnﬂsﬁy Cmtlﬁ)dél%lciﬁolétﬁfégﬁiﬁ%y
or -

when th s are placed in a functional relations
%IS;E qwourlg%e Icuownpto a person skilled in the art, for example, those descrlbed in

exanpl e
Friedman (1992), Hepatology 12:3234 and Cassiman (1999), Am. J. Pathol.
155(6):1831). Unless the context dictates otherwise, as used herein “HSC” includes both
a quiescent and activated HSCs. . Activated HSCs may be obtained by known methods,

such as, for example, by culturing primary HSCs on uncoated plastic substrates.

[0040]  While primary HSCs may be isolated from liver, this approach is generally
limited by the low yield of HSCs, frequent presence of other cell types and the low (i.e.
< 1%) transfection efficiency of primary HSCs (Xu et al. (2005), Gut. 54: 142). As used
herein, “HSC” also includes model HSC-derived cell or “cells, such as, for example the
immortalized rat HSC-T6 cell. Rat HSC-T6 cells exhibit an activated phenotyps
reflected in their fibroblast-like shape, rapid proliferation in culture and the expression of

dasmin, SMAA, GFAP and vimentin (Vogel ef al. (2000), J Lipid Res. 41(6):882). Other |



codi ng sequence is operably coupled to a pronoter if the pronoter
activates transcription of the coding sequence. Simlarly, a
pronoter and an enhancer are operably coupled when the enhancer
i ncreases the transcription of operably coupled sequences. Enhancers
may function when separated from pronoters and as such, an enhancer
may be operably coupled to a pronoter even though it is not
contiguous to the pronoter. Generally, however, operably coupled
sequencesHFdeddtmaelebod] lifed0ve]d bk b DEorsHAGRIRHGR thelitt AANBEISRY
h bl

skilled ipn the ar e t he ijﬁP )r onot er equence and the operably'

coupl ed trans%’%J a o HIngeid rdy pregaefepbiva ticelXvi eoHi linea (X0 at efe20DRA

vector. Tha SR BFYLEON:RI it that al f.or _the
2 X 20t i R8 %k%?épsea{mﬁer o?%ﬁa%]gmg ngacugaritu_sé

integrati gc selection, replication or na ulation o e vect
For exanﬁﬁ - IppRdipg SMAA ey GESRS and the $&-2 dink dras reek ehowss te hogsss 4 O

exanpl e, : , iC fer ul ar
resi st anggahﬁga@u?@ggng’p%ég%ﬁﬁ%wﬁwés gé%‘g%eﬁ;}?"lﬂ‘gsﬂ%@l Sells; gy be
mar ker s Wowtistatbe bk growrih iroMatrjpel ™05 bskoulth@dn 6w 8éihim Mg rxagdist 2004
el enent s %@Q be .ﬁgo 0 a person skilled in the art and ~
i ncl ude, C%\”%r 2#;‘?‘&,313301 Prtvl\g‘iﬂtl@e@ R BiHSC-TeMCS), and a

transcription term nation sequence, such as, for exanple, bovine

growt h E@R4fhne péitsy naceioykial deqiensé Hdhera B HGRER &/lﬁ?a‘ sBéhd ﬂugie;f&%f’d
The vect or rra%sble%l)thnear or circular, "and,” if “circular, nay be

super coi FEYIRSVIRIUE deBIELRES GWm Plagedh ip a risigtionkli telatidnship.t Fer exdmpld, bee
ef fi ci eneadi ﬁg@m@é } L Y ced. b rovi.di.ng a.
| i near vgfftugérsfeqy\her eas eFl)a}%éS%E%H?é g%g%%{t&l lgﬂﬁr@‘gﬁ% a%ﬁ’r%s gf?’?sic{:[?té?ﬁ

wi th sup®h B6iedmepravents. n Similartst tagpremtey abé aprenpace afer eerabily estlpddd 10

vectors Rje . [ pl.e cyttin ith an appropriate
restri ct?gnd(mg\r%%})a%%:}g%g%s?g %Sﬁﬁ%%ho%ﬂggpeeh%ﬁﬁﬂf?@ﬁ SeHYfRCEE Aphancers

pr onot erMpy figsiigy Whesepiraged Frcin kivnictag ariibs s8] &L&Pane Ryt operably
nucl eoti&i)gﬁ (ZSL 3 1%% 47 Ofrﬂihe hGEAP gene, (Besnard et al. (1891?, J
Biol Chem PSg %%815 BT FAVOBALMEE 1t & ng configyens) to te Nppmeise Gengrally,
1030; ZHwoventr, aperably 2Q9Ted sehamedsopsestitalioRi ol ogy 187:36). As detail ed
nore fully in the acconpanying exanples, this 2.2 |cb hGFAP pronoter

o rrLa I0FR) ALShuld BRRERTEY B biet g s b albe STAP poGRR: | n
a speci fsequearbanll tendperdtte cdupled Glanspelrd\Rvad L BBy bR YORRhed i
larger DNA vector. The vector may contain additional elements that allow for the
| integration, selection, replication or manipulation of the vector. For example, the vector
may coutain a selection marker, such as, for example, the neo and Zeo® genes, which
-may confer cgllular resistance to G-418 and Zeocin™, respectively. Other selection
markers would be known to a person sIciHeci inart. Other additional elements would also-
be known to a person skilled in the art and include, for example, a multiple cloning site
(MCS), and a transcription termination sequence, such aé, for example, bovine growth

hormone poly-adenylation signal sequence (BGH pA).

[0043] ~ The vector may be linear or circular, and, if circular, may be supercoiled. As
would be known to a person skilled in the art, the efficiency of chromosomal integration
may be enhanced by providing a linear vector,” whereas episomal transfection may be

more efficient with supercoiled DNA. Linear vectors may be prepared from circular

10



foll owi ng sequence [SEQ ID NO 1]: [0046]
GAGCTCCCACCT CCCTCTCTGT GCTGGGACT CACAGAGGGAGACCT
CAGGAGGCAGT CTGT CCATCACAT GTCCAAAT GCAGAGCATACCCTGGECECTG
GGCGCAGT GGCGCACAACT GTAATTCCAGCACT TTGGGAGGCTGATGT GGAA
GGATCACTTGAGCCCAGAAGT TCTAGACCAGCCT GGGCAACATGGCAAGACC
CTATCTCTACAAAAAAAGT TAAAAAAT CAGCCACGT GT GGTGACACACACCA
GTAGT CCCAGCTATTCAGGAGGCT GAGGT GAGGGGATCACT TAAGGCTGGGA

g&a%%wwgweg%%% appropriate restriction

ATATCCT GETEPBGAGTAGGGEGACGCT GCT CT GACAGAGGCTCGGGGERCCTG
AGCTGGCTCTGI GAGCT GGEGAGGAGGECAGACAGCCAGGCCT TGT CTGCAAG

AGTGANT GART AT

T@T@C@@@@@em@mm@%&m %%%%}X%&nm et al. (1991), J

GCA% GCCTGACAGCCTGGCAT
AGCAGCA! S PG PEFEAIEEOACIBBERET A4: 1030; Zhuo ef 4l
GAGAACAA T

cAGGCATGgCAc-?rS 22 W@@%@% c@ In the accompanying

AGAAGTCCRAW@)‘M? S B B0 @@ggene expression in HSCs
W%@%@%@%@%ﬁm@m Ractos

CCCATCCATCCCCAGAGGT TCTTCCCATCTCTCCAGGECT GATGT GT GGGAACT

CGA%AAAMCTMMWW ABARAB S oter fragment has the
OGCTGCAGE GCTCATGTGTAACGGCTT T
GIGGAGCTG SAGGCACAGGGAGGCCAGAC

AAGGAAGGGGTGACCTGGAGGGACAGATCCAGGGGCTAAAGTCCTGATAAG
GCAAGAGAISPEAL GECEERLTUI T A0 TATASRARETGEAGTEIAEALAA GA GGGAGACCT

GO00CA AP A AR A SR HCA A G i STGEABAICA TACCCTGAGCTG
GGCGCAGTGGCGCACAACTGTAATTCCAGCACTTTGGGAGGCTGATGTGGAA
GGATCACTTGAGCCCAGAAGTTCTAGACCAGCCTGGGCAACATGGCAAGACC
CTATCTCTACAAAAAAAGTTAAAAAATCAGCCACGTGTGGTGACACACACCA
GTAGTCCCAGCTATTCAGGAGGCTGAGGTGAGGGGATCACTTAAGGCTGGGA
GGTTGAGGCTGCAGTGAGTCGTGGTTGCGCCACTGCAGTCCAGCCTGGGCAA
CAGTGAGACCCTGTCTCAAAAGCCAAAAAAAAAAAAAAAAAAAAAAAGAAC
ATATCCTGGTGTGGAGTAGGGGACGCTGCTCTGACAGAGGCTCGGGGGCCTG
AGCTGGCTCTGTGAGCTGGGGAGGAGGCAGACAGCCAGGCCT-TGTCTGCAAG
'CAGACCTGGCAGCATTGGGCTGGCCGCCCCCCAGGGCCTCCTCTTCATGCCC
AGTGAATGACTCACCTTGGCACAGACACAATGTTCGGGGTGGGCACAGTGCC
TGCTTCCCGCCGCACCCCAGCCCCCCTCAAATGCCTTCCGAGAAGCCCATTGA
GCAGGGGGCTTGCATTGCACCCCAGCCTGACAGCCTGGCATCTTGGGATAAA.
AGCAGCACAGCCCCCTAGGGGCTGCCCTTGCTGTGTGGCGCCACCGGCGGTG
GAGAACAAGGCTCTATTCAGCCTGTGCCCAGGAAAGGGGATCAGGGGATGCC
CA.GGCATGGACAGTGGGTGGCAGGGGGGGAGAGGAGGGCTGTCTGCTTCCC
AGAAGTCCAAGGACACAAATGGGTGAGGGGACTGGGCAGGGTTCTGACCCT
GTGGGACCAGAGTGGAGGGCGTAGATGGACCTGAAGTCTCCAGGGACAACA

11



TGTGTTCAAGGGAAGGACT CCAGGAGT CTGCT GGGAAT GAGGCCTAGTAGGA
AAT GAGGT GGCCCT TGAGGGT ACAGAACAGGT TCATTCTTCGCCAAATTCCC
AGCACCTTGCAGGCACTTACAGCTGAGT GAGATAATGCCTGGGTTATGAAAT

CAAAAAGT TGGAAAGCAGGT CAGAGGT CATCTGGTACAGCCCTTCCTTCCCT

TTTTI TTTTTTTTTT] IGTGAGACAAGGTCTCTCTCTGTTGCCCAGGCTGGAGT
GGCGCAAACACAGCT CACT GCAGCCT CAACCT ACT GGGCTCAAGCAATCCTC
CAGCCTCAGCCTCCCAAAGT GCTGGGATTACAAGCATGAGCCACCCCACTCA
Gc:c:CTTTMUAGWMMTA&TWGH@@@F@GCGTTT@AA A

CCAACCAA T CCTTCCTAGAGAGAGGGTCCTCT TGCT TCA
GCGGTCA SR NG ATE R CT G AT GATGATGTGTGGGAACT
CaT GACCCACURCTCO Sl tieEns
GGGTGAGGGGAGCTCTCCCCAT;@?C-% _ %ﬁﬁ AGGGAAACGGGG

AGGCTAT GCeBEEECAKEST A e" s BACEARLCA GTAGAT GTGTAACGGCTTT
CACTCCTTC@ (Eonsiface
CO

TGGAGAGGA ' %%AG&Q@QAQW%@@C@A%G

GFAP pr ormAGGA}sGGGﬁMGE?GGMG@?NCAG%T ertt 1R hat
ant or derivative of trgéf%GZ I ('BF%% seqtf‘gﬁgpe‘b

|1
hs used Her ARG P L e G OB AR A G AR AU ECECHa R es

that cont@haGoTATEA C’@"ﬁ‘ﬂ‘[‘ gg 463%@(13 @Q,S[t- ﬁ;@? g

del etions while ret aW%g t he 3%&? g rec @ ‘éib#@éﬁ&%&@ éne

expr essi cﬁ‘p(P‘ﬁcﬂg@%@T¢@AGEﬁA&MﬁGG®AMG£GeAGC?{WﬁGTgGgME% Edg; A

GFAP pro s, of the 2.

pr oot er ﬁﬁ 1@)( PN ﬁég%fcﬁéggéﬂQQ&%gWQWQM&g%

Alelic mmme&memmme@emmmm@mvm@ Mﬁdoc

occurrin rom ther organi snms__ or elic

var | ant o ASCABC TR EEAREREETE DA ek Ggﬁa%i’mm@m@mwwm

HSC- sel e CUARAA TS CONBERIARAGARERPBTCPFAGASRECIRETRIAEY | ©

vari antsmﬁ%t ives directin -speci fic expression Wwou

known to SKTTTERG ?FﬁAt%fSAAGG BYEEPOET GO CARGETGGAGT

mappi ng. GIRAABA A K siA bt ek ReG B

reconbi n%gw@%q%l d Erormtepqg}o r?g?gggt(%T%g%Ggﬁ%%@%@é

enhancer 406k ﬁMﬁ@m&&%TTACAAGCATGAGCCACCCCACTCA
GCCCTTTCCTTCCTTTTTAATTGATGCATAATAATTGTAAGTATTCATCATGGT
CCAACCAACCCTTTCTTGACCCACCTTCCTAGAGAGAGGGTCCTCTTGCTTCA
GCGGTCAGGGCCCCAGACCCATGGTCTGGCTCCAGGTACCACCTGCCTCATG
CAGGAGTTGGCGTGCCCAGGAAGCTCTGCCTCTGGGCACAGTGACCTCAGTG
GGGTGAGGGGAGCTCTCCCCATAGCTGGGCTGCGGCCCAACCCCACCCCCTC
AGGCTATGCCAGGGGGTGTTGCCAGGGGCACCCGGGCATCGCCAGTCTAGCC
CACTCCTTCATAAAGCCCTCGCATCCCAGGAGCGAGCAGAGCCAGAGCAGGT
TGGAGAGGAGACGCATCACCTCCGCTGCTCGC.

[06047] I other embodimgnts, the GFAP promoter is any naturally odcuﬁi11g or
engineered sequence that is an allelic variant or derivative of the 2.2 kb hGFAP sequence.
As used herein, allelic variants or derivatives contemplate sequences that contain one or
more nucleotide additions, substitutions and deletions while retaining the ability to direct
selective transgene expression in HSC cells. For example, in different embodiments, the
GFAP promoter may correspond to smaller fragments of the 2.2 kb hGFAP promoter that
refain the ability to direct HSC-specific expression. Allelic variants of the hGFAP
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all or a portion of the 2.2 kb hGFAP pronoter sequence, or an allelic
-variant or derivative thereof, provided the hybrid pronoter is
capabl e of selectively directing expression ina HSC In this
context, selective expression refers to a pronoter that- can direct

" the expression of an operably coupled transgene in HSCs but not in
non-HSC |iver cells such as, for exanple, hepatocytes. [0049] The
enhancer elenents in the hybrid pronoter nmay be sel ected from known

el enent's, pseiadtedsso fn@fud@ﬁ@tﬂ@lﬁ oc@ﬁiﬁ‘iﬁg%%ﬁxtogdg?g?%ttqﬁ?}{cég@P%}Q&B%g%”gq“p;ﬁm5

cytonegaIOV|rus or nmay be novel
met hods, St@Helissvarapis adenipitives tme:a“rmamtahamea@@m?ssm &@Q@ﬁhd@gfggﬁ\g
u

pronoters; Si S ndard nol ec bi ol ogy and
mol ecul ar |§n|nda%§%ﬁﬁlq gﬁ #;%ﬂﬁd niiyipg a ?F‘W$6mme¥d#WW§ﬂmadnmmng
descri bedHSﬁJ @amﬁcememon aduld 62 @dwn Moh BElbAL; ' bor at
Manual Q Col-d Spring Harbor Labgrator$ﬁ%£@§§ aﬁa& gf %yy
understoog Q%Hhﬁ@PWi"reconblnant"‘mhen referring to a nuclelc aci d
nol ecul e or construct neans that heterol ogous nucleic acid sequences

have beefadd8tonin R, f to a recorrbl nant, nucl ei c
aci d nol ecul e]:r efers toc?%g%nﬂghg%% t% @%e@; TREF &84 ISPOIWEIE"I“EiftE’b’éEéi d

sequencesPPRater &P’@Pljlﬁlm elp le@letmlewtero}ogpusomhm@r ey ra@fy h%ﬁ yhar

bi ol ogi calj; vari ous enbodi ment s ter
variants an%lr(%l erivati ve;'gs Q?ﬂl}géﬁi %WH&?&WP%‘FFW‘WE%F%@@M% detieative

they hybriheipefeprayidat rthajhybpldrptrométet frecapHABE RN rduegmge xpiRder af ¢

brldlzatlontofllter- oun ences

or stri n CHIEI ns )
under erat (eillqy 8 PG AYleH b of4Prasmien Falprs foon Peomtw!pn‘ éJ,at bm Fieeo‘tdhered

in0.5 Mexallelﬁ@h ofk&bopsladlymg@@i@g,y ST o C,
and veshiyng. 1.0, K SSCI0. 1% e iR aPlYin phnt el D3
(eds), BHPPEn DB ol s | n Mol ecul ar Bi ol ogy, VoI 1, Green

Publ i Shl ?g Associ ates, Inc., and John Wley & Sons, Inc., New York,
at p. 2[0093). Thd ethesdd: ‘éﬁhﬁéntsh}{tiﬁé b%ﬁl er b
ﬁiﬂ/ 18 o%e?rd(a be sglec%grﬁ&g} qu’% d

sequence Iﬁ'gﬁre]der s en nd| t| ons , Tor- ex

ino0.5 ‘?‘%}%D@‘ TR %l@m@seﬁoanme hmhlcp@megalﬂwﬂus;(m
SSC/ 0. 1%nSPDheahiofd Gldnsae: méﬁﬂf?&i | 989, ,supr

Hybri di zat i on condl tions may be %ﬂg&?@eénévggg%%%oaa&aﬁ%@ ﬁip tﬁ eRRLe,
‘nmet hods TFAFAYASSBYF- t he sequence of interest (see Tij ssen, 1993,

Laboratory Techniques in Biochemstry
[0050]  Hybrid promoters may be synthesized using standard moleoular biology and

molecular cloning techmques known in the art, for example, as described in Sambrook ez
al.  (2001) Molt_eculal Cloning: a Laboratory Manual, 3™ ed., Cold Spring Harbor
Laboratory Press). As will be understood, the term “recombinant” when refeumg to a
nucleic acid molecule or construct means that heterologous nucleic acid sequences have
been recombined, such that reference to a recombinant nucleic acid molecule refers to a

molecule that is comprised of nucleic acid sequences that are joined together or produced

by means of mo]ecular biological techmques

J0051] I various embodiments, . GFAP promoter variants and derivatives may be
substantially homologous in that they hybridize to all or part of the hGFAP promoter
under moderate or sivingent conditions. Hybridization to filter-bound sequences under
moderately stringent conditions may, for example, be performed in 0.5 M NaHPOQy4, 7%
sodium dodecyl sulfate (SDS), 1 mM EDTA at 65°C, and washing in 0.2 x SSC/0.1%
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and Mol ecul ar Biology -- Hybridization with Nucleic Acid Probes, Part
|, Chapter 2 "Overview of principles of hybridization and-the
strategy of nucleic acid probe assays", Elsevier, New York).
General ly, stringent conditions are selected to be about 5C | ower
than the thermal nelting point for the specific sequence at a defined
ionic strength and pH Stringent hybridization may, for exanple, be
conducted in 5x SSC and 50% formam de at 42 C and washed in a wash

EUL fe . corfiS e wcdﬁeﬂtsnbﬁslﬁ d 3365), 5989,@&% PFicgbcq‘lﬁ 7 ﬂﬂ’%%lgr Biology,
ybri di zatd,qn r. exanpl e, be of at |east m nut es, |

m nut es, é}goqh]l’:@%@sf,) ‘ﬁ%’éﬁﬁg %’Eoééa:m?@cmaﬁ@ﬂ@@, Waey & Tonsdac., Now Yok ates
or 120 m rutoen. Bfter E@F&QE% b : o) -bet ween.,.
sequences nay _al so be eip?ei%ggsﬂgm eﬂﬁ%@%ﬁ%@&o;ﬁﬁ ?%%&I?%ei}t Wgﬁmllﬁe
sequences M#Yeltsskamplel be perfognestin e 3ANaBPORE % DS I endeEDDA £86C), and

tch b : : t | i t. of f
corpar i sonc e i Fl 3 IR0 ST ek BB disoh i ot Phit g Sor 550, ).
al gor i t hmélybsdightimscohtigiohnaay be oMo &y acbaiahdd vim lﬁ{owﬁr%ﬁﬂﬂo@sn&gaending

Wat er man, 1981, Adv. g Mat h, 2: 482, the honol oogy al i gnmen

al gorit hn® W&H?@Fr&% IBiREShARRRSs Ehissen.olA93, Jabamiory Biokhiqud8imABchentittey
sear ch f ogn® MBI Bi hogr8f; - N 98 oG, Nat].
Acad. Sci, USA 85 244%, and t’ﬁ’g&?‘ffnﬁ’ﬂ{@?‘?ﬂ?&ﬁ?ﬁﬂf hEcea e 2
these al gdPYSHAY (fauisnipkes obhphridiBESKRNT the- Gty af dudlEASEA babé Aeays",

W sconsin g f ckage, . Gengti cs t er ou

Vet son, 0 Sek PRSI0 A A an S SO G et Biover

usi ng t hethe AgTtheinepd miefting podesor theespedific Abdisaiidt sedefbd iont® Hength and

Mol . Bi ol Zégi‘néfgrﬁ-%qu. (using the publis e% default settings).

Sof t war e For ~perror ﬁ&‘@ﬁ%%aé’naff’gﬁ‘gm y Decondyeigd dp| tggfao@l@n 50%e

Nat i onal fGemameide fadr42BIO bad Masgedd: 4 Riaeh rm?ﬂepem(sﬁsﬁﬁ?lb%.i;b%sd & Bet
ov/). In various enbodinents, the ’

t hftp:/ . nchi . ni i b..gov/
\ellari an'? s \g\é\%ﬂs Bré’f %@%&%’gﬂg‘@tw HeY) &dsexappis batofl dalsast8B/mimtted, S8st
90% or atmina®s,145%bHuted! 60AthinhR8 SIS mithie3 296 hl%ﬁl@és! f[ﬁjl mﬁlﬁ%eg%gqﬁmn%qe oL

usi ng suqh al gorithns. In vari'ous enbodi nents, e 1transgene
encode a ‘M#°ker nol ecul e that may be useful for the identification of
HSCs in vitro and/or in vivo. In various enbodi nents, the marker

) ce 2 e T o o0, s TP ' il o
percentage of identity when the sequences are optimally aligned, meaning the occurrence
of exact matches between the sequences. Optimal alignment of sequences for
comparisons of identity may be conducted using a variety of algorithms, such as the local
homology algorithm of Smith and Waterman, 1981, ddv. Appl. Math 2: -482, the
homology alignment algorithm of Needleman and Wunsch, 1970, J. Mol. Biol. 48:443,
the search for similarity’ method of Pearson and Lipman, 1988, Proc. Natl. Acad. Sei.
USA 85: 2444, and the computerised implementations of fhese algorithms (such as GAP,

BESTFIT, FASTA and TFAS_TA in the Wisconsin Genetics Software Package, Genetics
Computer Group, Madison, WI, U.S.A.). Sequence alignment may also be carried out
using the BLAST algorithm, described in Alischul et al., 1990, J. Mol Biol 215:403-10
(using the published default settings). Software for performing BLAST analysis may be
available ‘through the National Ceoter for Biotechnology Information (through the
internet at htto://www.ocbi.nim.ningov/). In various embodiments, the variants and

derivatives may be at Jeast 50%, at least 80%, at least 90% or at least 95%, or at least
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The marker nol ecul e may be a RNA, whose expression may be determ ned
by known nethod based on nucleic acid hybridization, such as for
exanpl e, RT-PCR GCenerally, however, the marker nolecule is a marker
protein. As used herein, "marker protein" refers to a.protein whose
expression and/ or subcellular |ocalization my be readily

determ ned, such as, for exanple, green fluorescent protein (GFP)
DNA vectors encoding other fluorescent proteins, for exanple, blue,

T onesecrov Bludt s Beltaet 30e GER AetutRRom raow cpbpdmmms, the
skilled inatdpgendatday ohboddi 4 hRFSAMAMRRMIEERLS bt ferlaEKE) igétﬁffﬁlztfbng@%
i'hg

be an enz whose expression may be readily determne y provi

a specifi Bie Vi andign e viget Bevarings embo@imstiacths nufikee mxojemdd is 2 marker
turnover. sExanpl es of enzymatic marker proteins 'include, for

exanpl e, FS-gaIactosidase and luciferase. Oher enzymatic marker
proteins would be known to a person skilled in the art. In other
enbodi menf®53] he Armaler nplanki s anyayolbal@mhops et RERIMNASE HEMREEETEAN

may be de i nQl ogi cal | or, exanpl e, by providing a |abeled

ant i body ?ﬁ“g{‘ﬁ%ﬁ%c. e|°8!§| ‘ﬁ%ﬁ B |QE’E"S&&%B{?F%%Wﬁéfﬂrﬁi&W@meérme@pma

“or a fragethod besedroaafuclelh@idRyirRAYioBN P 8s %r%ﬁ%ﬁie?ﬁ LPCF‘R‘.L@%H%XHQr
abele

a nonocl onal ag%%bo y and may be directly or indirectly

accor di n}c’["ﬁe"% RaRh B\ECIg 16 Banagker, protetish A nsekidrerady, dfmurker protein”

| abel i ng pefebd i af ha@KL BB d ecty xpressi.on of the ..
mar ker protein byﬂJfI uoresceﬁg%gsrf‘?dé&r %Ig%%‘pﬁﬂcaﬂ'ﬁér I%;C%imﬁ{ﬁ%l} (%ﬁyc ?-r‘f)agélgd
det ect i orfletshBigSdSuchi A% | fariengmpleo green affpirescentnprotedy qGEPRt aDNlNgectors

radi ol ab i J1G.. enz tic precipitatiop wuld b
known t o%gb%dg%s%tﬁgﬁtﬁ?%sg%ﬁ ?%B%%I{ﬁéé%%r ?m%/%"a%li}%c?s)'ﬁ@r CBrAvg deHewsteen 2pd
mar ker pried @egomsmetGalijadvadsids (@iﬁﬁ&echﬂ.OOﬂibl‘ maﬁte@pméinﬁgbmdib@%bﬁn t4 e
transgen . cpupl e t he GFAP pronoter_ encodes a
“t her apeu?j Flgglg%lgg%%lfﬁg%%' uld e&&f%?fg?teqnﬁi;d"?% SRR REplgia ey by aicanges
any  exprdwss oxprpssiuiliatay Hay agilf defetinkd REARAES o $HGRo A3 Gl B!
n, tre or a

protein Eigtgétﬁl'étsth' nvol ved . in disease preveniio t ment,

or protein PR&S° ém‘&?éﬁflenﬂi%}oa@ﬁwerefE%%’BPI?%%& enzymatie miapken [pyaeing n-
di sease ‘protudenfor @Rafple! p-ealoBalase HA8 1LHRLARE l@thgr e?llrzgﬁjlgt% i AR 2)?%%2\5

pol ypept i de,. i cludingpa protein or a peptide, ozyne, a

an ant i s&R4%8 OB to & PRt Biigd inftigomb] Impder ¢rabadiwents, chepmendkecproteity
have cli miag 8k atks gilotiN 85 Ssel éip%ﬁ@@ﬁﬁ? bOHedLR Exgl%{l%ologicaﬂy, for eiample, by
providing a labeled antibody that specifically recognizes and binds the marker profein, or

a ﬁ‘agn1ent thereof.  The antibody may be a polyclonal antibody or a monoclonal

antibody and may be directly or indirectly labeled according to methods known in the art,

.such as, for example, labeling with a fluorescent dye and detectiﬁg expression of the

marker protein by fluorescence microscopy. Other immunological-based detectioﬁ

methods, including, for example, immunogold staining, radiolabelling, and colourometric

enzymatic precipitation would be known to a peréon skilled in the art. In specific

embodiments, the marker protein is B-galactosidase.

[0054] - In other embodiments, the transgene operably coupled to the GFAP promoter
encodes a therapeutic product. As used herein, “therapeutic product” includes any
expression p;'oduCt having clinjcal usefulness, such as a RNA or protein that is involved

in disease prevéqtion, treatment, or a RNA or protein that has a cell regulatory effect that
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caused or associated with hepatic fibrosis, including, for exanple,
cirrhosis, hepatitis C infection, hepatitis B infection,

st eat ohepatitis associated with al cohol or obesity, henochronmatosis,
Wl son's disorder, primary biliary cirrhosis (PBC) and non-al coholic
steatohepatitis (NASH) . [0056] In various enbodi nents, the

t herapeutic product is an anti-fibrotic polypeptide. Various
anti-fibrotic pol ypepti des woul d be known to a person skilled in the

art. Wt h(mtln\t@é\redgml dma&eqbrdventamyopﬁééﬂrﬁaﬁ{ arTHehﬁle eutfchgrod ct.may be a
reduce or inhibit b ?

anti-fibr ot gl

reduci ng N1 YP%Eﬁﬁgﬂn Hd’flﬁ ARVIFIB 08 pibRpHide: ?h@%ﬂ@@ acstRNﬁI ammmsensuRNpaer
for exanpkeniddyRpgy ant agoni sts and interl eukin-10 (IL-10); (b)
directly down- regul ating HSC activation, such as for exanple,

7-int erfetﬁ)}sﬁnd hepat ocyte growth factor (HGF); (c) neutralize

prolifera deparpeitic D‘@dfticrtamﬂyl Hawe ohnlpalmseﬂiltﬂe&rﬂﬁiedﬂﬂa%s of ARBRIRSES
onists to PDGF, FGF or

of stell aggs&el) gl%

TGFa, includi nlg%g%‘?é{€41\gﬁ§(l)] aSE n%ﬂli‘% Fg hexowle, ciyhasisghenatitisC
dogr adat ?"@“’“‘*’“W‘“’* or examl St@‘f‘%i‘.?%‘%t:t%r ool onr ) ALBEY OF, Gl

[ 0057] Inlgép%oﬁ 1°Ff%f%gl A%%av ﬁéﬁiordeéh@m#férbalp@mcﬂdl%mﬁﬂ&b and;ndnLalﬂ:Ghohc
Q her t hestegoehighatitis (NAGEYCt s woul d be known to a person ski Iled in the
art and |ncI ude, for exanple, the products of the Smad 7 gene and

t he pr od g; dpom nant negqatl ve alleles of Smad 3, Smad 4 and TGFR
Doni nant ne FGHAS Jrmiodansyimd ther cherepautiar @rdcuotnis ang BRYAbREC

te.t o?”éwﬁmm°@' oD ot s Rt B edtB S Hfted B e

r epr esent¥- X‘%}B ’@ga{@il’@d tDany namulmetj;:abnyyﬂme dn€iF ot pepEiemad Ybdhice

D oduct s ol RoRsBCh:2 99 BEUNhE bheb Gl vy et %g%u?;c;ﬁigfatwn

pl at el et S¥dr 35y &t ngmehTNmeHgonme@mqmeﬂml?b d@lqloP(Q} Hs?écu? do@L N-
[gg%B]naﬁt%e negggl ve lé?%? %ggl'gmb%/s Efgé’l%g ?‘f{#ﬁ—‘lﬁé@nem é@%ﬁictw’iel gﬂw‘lﬁlts
or I Ei educ@star HEIGH) pKo) gienehlief Ifn@ﬁfellélfvet BBrog8XiR! 8REaRePsO glgcibﬂgjlmgm
heor YRR & Do, RELE, Yo Seepe anisgonie o é%‘émfm veTGra,
het er onencindngnplble vbdnhte ﬁe%tﬂr ﬁgé‘lﬁénté)f(dS Rk ks %B tosls suc% as, for

example, Bel-xL, or Fas; or (¢) indnce BCM degradation, such as, for example, matrix
metalloprotease—S (MMP-8).

[0057]  In a specific embodiment, the therapeutic product is [L-10. Other fhe1apeut1c
products would be known to a person skilled in the art and 1ncIude for example, the
products of the Smad 7 gene, and the product of dominant negative alleles of Smad 3,

Smad 4 and TGFR. Dominant negatlve forms of the Smad proteins are known and may
be created by serine to alanine substltutlons in the phospholylatlon site, for example, by
replacing SSXS sites to AAXA, where X represents any amino acid. Dominant negative
forms of TGFR would also be known to a person skilled in the art. Other therapeutic

products include, for example, dominant negative alleles of the platelet-derived growth
facfcor receptor (PDGFR) and Diptheria toxin.

[0058] As would be understood by a person skilled in the art, a “dominant negaﬁve
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[0069] In other enbodi nents, the therapeutic product is a si RNA
SiRNAs are generally double stranded 19 to 22 nucl eoti de sequences
that can effect post- transcriptional silencing of cognate nRNAs,

al l owing for selective suppression of gene expression. Generally,
and wi thout being Ilimted to any specific theory, the sequence of

t he si RNA therapeutic product will be conplenentary to a portion of
the nRNA of the gene sought to be silenced. For exanple, the siRNA
may be desi@pgd toig%gri ize with nRNA encoding TG--01. HSC cells
are the ndst i npdPft WS cEPEsesipnlhity ar ireduees thei Hiologicsl effidt of the

i nhi bi ti n@xpfeksidmpiBe: bPh LBt [ : tion. and accelerate jts
degradati o ﬁi{( Fr(glig% man (ggggll)d,ty%%%% oﬁﬁtﬂg'g[%ﬂlﬁgfmliaﬁgg §1Y Ppriicypggory,
embodi menthe Pregust 03 dewmineniyegriive elelg et foon By edtie h@teﬁﬁ@érfé%mgleg{ hith
col | agen W | (| col | agen expression in HSCs has been
shown to be rlr%%!cg{i%gg%ﬁ?ﬁ}a’ﬁaﬂ%let hrough a post- transcriptional
mechani smﬁoqvggt]h tlge half life of al(l) collagen nRNA increasing from
1.5 hour quilestlententelingents) ¢ eRdr@feutid rSpigil ackhvat ed
HSCs. In yet ?If%,htgr enbodi nts, the srf%F?ﬁ;Al %Qa@%eﬁggsﬁ?%ﬁg‘d ?%% e
hybr i di ze®3G5t N fOHUE | BrRdedcilds i mdo duplgotiqs aempicntes dihat wed effant fust-
oo o oo kBT G Sl e

exanple, fibronectin, lamnin and integrin.

desi gni ngP*$TIRAIAR. (W5uerellih end withenttbeirtgemipet wany specificetiedrs, thB Sequaide: ofOr

si RNA desggRagdy el .a.specitic target nay be obtained

comercially (%%b%%ﬁﬁ%ég%éﬁ&lﬁ 8r°°_83P§fr%ﬁ Ty 8 RREEOROf phemBNApf the

di nucl eot88e sejight tabegilan@doFoe axample, ghe BiROGA iné§ bk MediBeach m%bl\ﬁsh% with |
Si wou

i nterferepgryal B4 her sideratjons in designing
be known 16 4 per s])c])% %'e@ggﬁeﬂﬁge t moshwrrtanisense of MBI in liver

conpri si rfthresiy read s (phibetingyd IGILB Y @9 U pin@sh tRa B Abro B t%‘{d a%%f]é% ding
to varioys, eo%t@ of th 0{3 vention are al so contenpl at ed. e
transgeni ¢ acco ’&"’f‘h@ s diff9perobnt SvitnddiSa8ht & nthyr brebatieehis,ahe
study fi biRdenasi bs degprRHIte HLRARSI r | opi nti-fibrgsis
gene therapies. In sone enbogibment sa,%m?ﬁea{@acr?glg%% %ﬁh@% qﬁcfeaé%‘? P‘Eﬁi a
transgen¢ 165t FEEETE B Cabrs hesn shewn to be emditidmihaily igotdan $eani
HSC cel | trahssripdnap@déiani : rein "isglated’ refers to
transgenilc HSﬂc:‘s inin vliSlgngVﬂggﬁ%ﬁlfféi%ggtl@gcoﬁsgé grte 8 Lot

ot her celPU§ ypeBuescent cells to greater than 24 howrs in activated HSCs. In yet other

embodiments, the siRNA may be designed to hybridize against nucleic acids encoding
platelet-derived growth factor (PDGF) or extracellular matrix molecules, such as, for
example, fibronectin, laminin and integrin.

[0060] Guidglines for designing siRNAs would be known to the person skilled in the
art, or siRNA designed to hybridize to a specific target may be obtained commerciallf
(Ambion, Qiagen). For example, siRNAs with a 3’ UU dinucleotide overhang are often

more effective in inducing RNA interference (RNAI). Other considerations in designi ng

s.iRNAs would be known to a person skilled in the art,

[0061]  Isolatéd HSCs comprising a transgene operably coupled to GFAP promoter

according to various aspects of the invention are also confemplated. The transgenic HSC
according to different embodiments may be used to study fibrogenesis, hepatic fibrosis or

for developing anti-fibrosis gene therapies. In some embodiments, the transgenic HSC
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[0063] In other enbodi nents, a transgenic HSC according to various
aspects of the invention, other than a nouse transgenic HSC, are
contenpl ated. [0064] There is also presently provided a nethod for in
vitro and/or in vivo screening for anti-fibrotic reagents, the

met hod conprising detecting the expression |evels of a transgenic
mar ker protein operably coupled to a GFAP pronoter in a transgenic HS
Cs in ‘the presence and the absence of a putative anti-fibrotic

agent. Theefiyo, & S} g t hen.conpated and anti-fibrotic
agents are identﬁ%?gnc?i ﬁgﬁﬁﬁﬁéel%%dﬁgggﬁc %_’Fnﬁ)qadﬁﬁem Ve KBRS geRistIRS G cold
reduced ods BlkZ4Hed in the presence of the agent. Transgene
expression | evels may be detected by known nethods, such as, for

exanpl e, e thods degcri bed gbove. [0065] Simlarly, the

per son skf’ﬁy‘iégi irf{TStELFfBQ g?lf%ﬁqlﬁtegnﬁ‘%‘rf"s by transegnie HEGs imed wirro deltuere,nif ies
t he co_nceptes@bbeﬂa@éndewoglelt&eﬂf@ﬁgspti c agent to be used in the screen
according to the in vitro or in vivo screening nethod. The

appropria upt of the anti-fibrotic agent enployed in the screen
will depef@,ﬁggvrmﬁ'bo hembedimes, 2 tanseenic RSCLamonling toevasintis aspettd O kHeC

agent. A pe&fen, skidhath hbudkhSn ehjfc‘(’;%ﬁ %53%%‘%13‘8@0' termne the

appropriate concentration rang e ®Screeni ng over
sever al 01@3%5 of magni tude and woul d appreciate that nore potent
anti-fibr ag&hers 1S prestetly prvidedepnabad fn id @6 had/odf, Jhfscreening

t ransgeneppbing - . tpatiops., [0066] I n another enbodi ment,
there is Br ovt:i ggﬁftg%nége ﬁ%ﬂhgo}rng{ﬂ? ga%i‘ﬂl?{js%g d{%?ﬁ?%ﬁre © eirassiendeyeiedf or
caused byrahggsaic markedprosinsopernblyuctiupBd t6 @ IGFEpBhRter ¢ & BQRS%%% Rl
hypertenst]ﬁlé)% %ngﬁragﬁ%nc%r hePati tis Cinfection, hepatitis

i nfecti on, IE , e ShaTRSE RY 8N4 antiibrolisrreentd The e exession level
st eat oheptet then soapsardi @t ettt BidheROhre2Ath i : . Th

met hod i g{:alﬂ des. Edm’.ni s%e(ggrlng t(I) _agéglupj&ree?? glauffr%ggfllle%r% ﬂé%?)gj%sgnlggqqefnt&ea
18 ther apétt c® BrEHIt Y58t &B| 3pokisheg] id theo peestSe- efpdei gent.h GEARsgene
pronot er gx@esivndiengs hthy YaHERMS f invention. In specjfic
enmbodi mentﬁ1 t he th:;i\Pyprom)te_rdiq’zflol'taﬁ)ﬁa@l %e(iﬁ)ﬁ% slbl?%%%t f ?‘FQBWEEY ¢

SEQ | D NE°fody desrbadabavanbodi ments, the therapeutic product is an
anti-fibrotic nolecule, and in specific enbodinents is an

anti - fi bi0®B5E - SahiRBPthélQerson skilled in the art would know, or could routinely
determine the concentration of the anti-fibrotic agent to be used in the screen according to
the in vitro or in vivo -screening method. The appropriate amount of the anti-fibrotic
agent employed in the screen will depend, among other things, on the nature of the anti-
fibrotic agent. A person skilled in the art would know to determine the appropriate
concentration range, for example, by screening over several ordérs_of magnitude and
would appreciate that more potent anti-fibrotic agents would decrease expression levels

of the transgene at lower concentrations.

[0068] In another embodiment, there is provided a method for treating a disorder
characterized or caused by hepatic fibrosis ihcluding, for examble, cirrhosis, portal
hypertension liver cancer, hepatitis C infection, hépatitis B infection, PBC, NASH,

hemochromatogis, Wilson’s disorder or steatohepatitis associated with alcohol and
obesity. |

[0067] The method includes adminis_tering to a. subject a.nucleic acid encoding a
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[ 0068] The subject is any subject in need of such treatnent,
including a mammal , and particularly a human subject. [0069] To
deliver the nucleic acid nolecule specifically to HSCs, the nucleic
acid my be delivered by nmethods known in the art, for exanple, by

t he hydrodynam c delivery of therapeutic genes via the afferent and
efferent vessels of the liver, such as for exanple, the portal vein,
the hepatic vein, or the bile duct. [0070] Methods for introducing

t he nucl etien smtd; heedh&alb [ vivo are known,
and may be uaged t%ma mirju gtlg%&tqﬂe nu%@cgp%gﬁ f\@(ﬁPoPmB?fOt?lh%‘mm‘dmg to
i nvent i onvatipus asapatsj cd dhe inpentionl dh eperifid embydiRenw it werad bidhRtcd H8G
by direct t d| ated DNA upt ake,

viral - med gg <lgdﬁ] irn?n%é]& Ieal el $§(§§ﬁ grior Ipicptain @é@éd{lmmtsarﬂmfmmiapm;:
The nucl eprodantiisl aveatiofbromy nd@caRMani Sh icle

bonbar dnent,s gﬁr exanmpl e, usi r?g a corme gc?g )énﬁg\gla ]ts an S%thgb’@dﬁ"

( Bi oRad) ptb[;iﬁ 9 The nucleic acid nolecule is adnini stered in such
anounts to achieve the desired results, for exanple, the expression

of the t{606gjeut Tke §ubﬁ@§9§ﬁh¢sﬂ {‘bs 1 G Red EPgucg%gaqngpg ing, négrn]&%lﬁ%gi% ,3&1 d

may be dellve{ed in such anoun 0 expres
the ther BB ablyﬁr}@mﬁuh}\mtch functions to alleviate, mitigate,
aneliorate, inhibit, stabilize, i rrprove prevent, including slowthe

rogre ooeajf t gire reatment and the type
p g SS'[ 9} ‘h'ﬁdgh’%p fhg?r;ucleﬁch 501?6%@ e.régeaii(}n a]ﬁ)htoag[% glprlﬁlﬂe@nacl Ee

of concurrenf treatnent
nucl ei c &@Vob%?ié@tﬁdebmtmes flmbwnl ated A5 B exdr9E S8 Y K W}O mamic

phar meceutjiea) i on. 05| tjons may routinely
phar naceut | call m%ﬁ%%% SB1E V(an 5& s idtegmt gagsels Of)ﬂ?feﬂyﬂl', ﬁg:haagefmt s,

pr eser vatfapmie, élmportahvauo:mlse}&@amawnlplc@tmlfel(ﬁas or diluents. For all
forms of delivery, the nuclelc acid nol ecul e may be formulated in a

physi ol o gqg I 0073] ,The proportion and identity of
t he pharEr?aceutl ca%ﬂfoégg%lc Lbﬁ“kg ﬁelrﬂ’élﬁc pedd nﬁ%?“é‘ifmnﬁedlabynaélhmselﬂs in

rout e of Vierisre m@w,aemd oy }:@@Wﬁd Adind ik e thliciic U V%E@ gf{hg émleal.g jon g ’

conpat i live virus when appropriate,
phar nmac teH u 'Its Iiibéélcf pr élg ?1?18 old pay begeliyered Hatoph HSfabe directainjectiorp o DN

will be l‘ﬁ@pmulIaéchdiewDNACW&H%EﬁnkBﬁ%edV\frilrlsfecﬂgﬁ gl.ani f'afj Je%ased.

inpair %gé){l}t%l 0gi gﬁ roperties of the nuclelc act
vehi cl es -and -~ dt [ uents ‘éFrl‘?écd%%‘érV%”é@ har tex adplissteied B Mgl pattisle
Phar nmac éotiberdineh] fpegsuple, usmg a commercially available “gene gun” (BioRad). |

[0071] The nucleic acid molecule is administered in such amounts fo achieve the
desired results, for example, the expression of the therapeutic transgene in HSCs. For
example, the nucleic acid may be delivered in such amounts to express sufficient amounts
of the therapeutic product which functions to alleviate, mitlgate ameliorate, inhibit,

stabilize, improve, prevent, including slow the progressmn of the disorder, the frequency
of treatment and the type of concurrent freatment, if any.

[0072] To aidin administration, the nucleic acid molecule may be formulated as an
ingredient in a pharmaceutical composition. The compositions may routinely contain
pharmaceutically acceptable concentrations of salt, buffering agents, preservatives and
various compatible carriers or diluents, For all forms of delivery, the nucleic acid

| molecule may be formulated in a physiological salt solution.
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(Rem ngton's Pharmaceutical Sciences, Mack Publishing Conpany, -
Easton, Pa., USA 1985). [0074] Solutions of the nucleic acid

nol ecul e may be prepared in a physiologically suitable buffer. Under
ordinary conditions of storage and use, these preparations contain a
preservative to prevent the growh of mcroorganisns, but that wll
not inactivate or degrade the nucleic acid nolecule. A person
sldiled in the art would know how to prepare suitable formulations.

Convent i ofgd73pr ogduy. d.i e far the selection  and .
preparati [(;;Iﬁ’ld or sglﬁt %ﬁg@r %c{]g{elg@ sgéﬁée _ﬁléaé’@??eb%ﬁﬁﬂyf preerigapiilaent is
Rem ngt on® e niIwal ywbewh ret ofeleiniseaioa Sorhyhibey W bfloRkal fnolccute
Phar macopei a. .Tmlg)f Naf%cinal . Formulary (USP 24 NFl 9) published in
1999. [oo“?é‘?’aﬁ%l g B e sarapaostisecend seeukpharmacesticd atrcticd. or
i nj ect abl @enésglly, iHaphateRcstiesl d ' Iy, dispersion an
sterile powders fo??t he_c ext_er%‘l?;h rgﬁglgﬁuggg%élﬁlga??do I%Fo@fc&’teptlséhatmg
i nj ect abl#9t sigrificalydmpeir thedpaomival psoperties péihe nubleic ol FuisiheS JehRIHARS
not extenghtgsany |4 fr t hat y.cogprjse the nucleic acid

mol ecul et hlgﬁ ?l)sé tdgycggg%d#?’rni?ﬁa@pg% 1 nﬂg'f‘]lng'@&s"'esp heprsacewtio nbeendoe
steril e dRemingsin’HBhdrintudeitita) Ich@ice NARt PiUNkinS TS [ i bt

exi sts. - 199576] I n anot her enbodi mef]t, t here ilggproﬁggdﬁg@é?hﬁ?%r
treatinga Ji sorder characterized or caused by liver fibrosis, the
met hod conprising adm nistering to a subject in need thereof, a

transgen{@0MEC dvhaiods b QuYRI S nARRER! : Cion
HSC conprises a t%a%%%é%éggﬁﬂggﬁ%é’hgsmo*gmauy

wherei n tuhleb rbglg%ge{}i S

t her apeut'¢ {?r t: n‘%@@‘ﬂ?ﬂlaﬁf sendjtignseafistorageany usy liese prepurhfierdsi ddgtafd om
a di sor deprebatiaed R iré iver fibrasis,.including, for
exanpl e, ?i_r 4 hthi s, %o‘?gg?{eh%per t Ee;fn}s?l?r%%%ﬂg%ﬁ%nésr’ b@éﬁ'@tﬂﬂl RepLepifvetE ong
C i nf ect f&RAdenBp apleicsacl imslesste. or, p@BE sINB&GH)N Henne IR kaS) Sow to

W | son' sppae o] titis assqciated with al cohol and
obeai 1y oot SRl SRR ob oGS “Cingregitmt ot aoionany
ani mal , 499cPERATAiPraofrauitahle, fopautationd arel YesaribudEs:. e8] inAReRhbRG L Ve

anount i €.: HSCs y.be_ adnini stered to subject, using
met hodsqihr?%r\%lm%lﬁ%&? h%lée;l{??% %rﬁﬁc FhSTfﬁ’g ted upigiee aP harmasansiaat Tl Nationsl

i nj ect i dievinplagr (USPArNF 1) pabifiheé tn wodoi ver. The term "ef fective
amount” as used herein nmeans an anmount effective, at dosages and for

pert Od_s [9675]' Terie Ehrms A t}}eop}?a?‘ggge\{lteicz{l hgongp%giltil;)gdsulitgglgl ftoi ingrl;tabIe use

mclude sterile aqueous solutions or dispersion and sterile powders for the

extemporaneous preparation of sterile injectable solutions or dispersions, wherein the
term sterile does not extend to any live virus that may comprise the nucleic acid molecule

that is to be administered. In all cases the form musf be sterile and must be fluid to the
extent that easy syringability exists.

[0076] In another embodiment, there is provided a method for freating a disorder
characterized or caused by liver fibrosis, the method comprising administering to a
subject in need thereof, a transgenic HSC according to various aspects of the invention,

wherein the transgenic HSC comprises a fransgene encoding a therapeutic product.

[0077]  The subject is any subject suffering from a disorder characterized or caused by

liver fibrosis, including, for example, cirthosis, portal hypertension, liver cancer, hepatitis-
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exanple, to treat the specific disorder. The nunber of total
transgenic HSCs to be admnistered will vary, depending on, anong
ot her things, the disorder or disease to be treated, the node of
adm ni stration, the age and health of the patient and the expression
| evel s of the therapeutic product. [0079] Kits .and conmerci al
packages containing the various nucleic acid nolecule constructs
descri bed herein, including an expression vector containing a coding
seqguence di ng a.therapeutic product operably coupled to a

pr onot er %gﬂ%&%o&' %)agth_ééggg% Pl N&sAR fpoebromatosisy Walsbs’salisbrder or
CONMTETS Ci.akeafih6 €8s (W r el | . Conposition, as
descri bed_her elika?;fﬂ arsg@igfgﬁ!tﬁgf h@caﬁggﬁsﬁﬁlﬁg;%cﬁ%wl nﬁ?féﬁ‘fl u&I? tpa Ry e
will al solhedatient ﬁlaﬁfﬂ?gﬁnwmimg‘gmcmg@aihmgms@m‘ﬁumﬂlﬁahihﬁhﬂr!ded nucl ei c
acid nol ecul e or pharmaceutical conposition, for exanple, use to

treat a hepahi c-£i i di sorde for exanple or for
expr essi Eg_ ar% %x{:)iﬁr ggj%sd(}% {??%‘%t?f t{aﬁsggmﬁs%scf diBoye Afminigeedda tsybiect,
r ef er r ed Usiog etlwidn kaoven frudhb virt] ehdperat ®ebibd ifuplast: . . an
be. under %Ea(}ﬁge ?2‘1}% Oﬂe SKi IJEed in .t hte?@‘al?/;, gr%r:m1 ?mdia??&ggltllp%n &tj[%ntﬁﬁglp

exenpl ar - Brbodl Heht VHesths e “alecdiva amoanBasgised bereiSunérns an amount

nodi f i catffedtive, a1ebsudes hiteror pEBSs! Jrith agn@ uj,val ents far any
aspect of the invention t(;?1 z’ch?&esv&efl{%%él?cg% I’a Y@hl%‘?%glesdgﬁléecf@?ﬁwoq n
subst ant PEANIRR t'Rdtegh e spagific Hirprdeny eMhi oumbeadhestal frgmskanie P b e

thisteSddCH; i, fd on wWithin it X , fined by th

ol ai e Foons e B olabidiR ek Rk i Be o B to be-

Const r uc¥ ¥, 8 meds of @niiistiv@EAPHE agZ atd BagGeTehd PARR] anlinge Bl A

vect or %%Aftﬁghle?aﬁé I@/%{tgfogen, CA, USA) was used as a cloning
ng-the ‘E

backbone, providi "I, 8-gal act osi dase codi ng sequence and
the Zeocin_ resistance gene. The 2.2 I cb human GFAP pronoter- used in

this exp@P7Hent Kimend comuimail lpyclopapeshtdiging ithsvahb gﬁ&&ﬁ&%%ﬂoi&ﬁle
em

expr essi Lh=yktro. (Besnard et al. ~(1991), JBiol
266( 28) :C%gss §%§%%lb¥%hsfﬁ%l E’E‘ reXgtessipn veolgygaptainingupasking sequence

1030). 'ﬁh@omdhﬁﬁpqmtionmb@.rctid@eﬁabg MM{OTQ’ 85 - i
repl aced é%ﬁchGié“%.g 2.2, Kb GEAP promoter, whi chf!lwas %_)%g%ﬂgfelgﬂgfaoﬁsc
anot her P Ansg FEPRPRtr B 5T cppmserialipaghages oemyininpevpizopaenticl
Bi ol ogy c:8fositin dzydeSgribet/ Hakeisl! Ak db88RblateliNSuch a kit or commercial package
will also contain instructions regarding use of the included nucleic acid molecule or
pharmaceutical composition, for example, use fo treat a hepatic-fibrosis related disorder,

for example or for expressing an expression product in a HSC.
[0080]  All documents referred to herein are fully incorporated by reference.

[0081] As can be understood by one skilled in the art, many modifications to the
exemplary embodiments described herein are possible. Such modifications include the
substitution of known equivalents for any aspect of the invention to achieve substantially
the same result in Substantiafly the same way. The invention, rather, is intended to

encompass all such modification within its scope, as defined by the claims.

[0082] EXAMPLES

[0083]  Materials and Methods
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pronot er/codi ng region junction sequences were verified by DNA
sequencing. The .resultant 9.5 Icb plasmd (as depicted in FIG 1)
was designated as pcDNA4/ GFAP2. 2- LacZ in our vector depository.
[0086] Cell lines and culture conditions [0087] The rat HSC-T6 cell
line (Vogel et.al. (2000), JLipid Res. 41(6):882) was a generous
gift fromDr. Scott Friedman of the Mount Sinai School of Medicine in
New York through Dr. Al ex Hui (Chinese University of Hong Kong). The

HepG2, C3f008%] cleunghrusigsd ohtYe 18 1 b a and NH 3T3 were
from ATCC (American Type Culture CO(FF%(;P{?W SA). The C6 was
from JCRB éoﬁang@e Col | ection of Research Bioresources, Osaka,
Japan). Al e dépplasgid YhcEor pe BN 44 H 0V Liaed glamits gemr @A PUS SN 86 e sckirgm

I nvi t i A, A | ified otherw se.
A colt TennE CaaP pERURERD Rup kil iRt oA meeice o2 Modipriac

Eagl e Mediesisiences gprpl dinen?.2didwibilman 1G¥A FBS oaidtsr LOR4 URi -
o (full Dl\/Eﬁlvi TREEWE 4

penicillink m _crogram,strept omyci n_per .

humi di f i e%é’?%%sﬁﬁ@’reg @F 15oaBepyte-TPRSITIC PXRIesRineboth Ui vieh y(Beplaid et wi.ce
a week i@981)1T Bist0rR. D6 77 At %0 51 ¥PSHRL0 M,
EDTA) . [O(OO%fL Ill t r ansf é%?i}llgﬁvgna?aé% g@f)gggegxﬁeéé%ri%.nﬁF %88‘5?/2”1’1‘?1%0"%‘%‘
06 and Hell2Vt dibe CNET @0t rapigter iraihs freDNeal/ WD4T Dvemtok. whsGesthoeti Rith the

| i neari sexh phagm r ' he.Li,pof ect api ne2000 ki t, according
to instruct{kgns %P}éw g‘d “g@é}{]ﬁ'gg refgcﬁf?fiag?lﬂraélf’{plﬂ 18e0%) SAAPAEP-O8AT |

Twent y- f dGhuhgird. §¥998)y, DaRldmansd e&bbgp,lm%)n@ﬂiﬂgnmdmh@iggﬁ@_dmgd
a

suppl ene it h: 250-500. g/ M Zeoci nTM for selection for east

si x vveekg’ Eﬁ%?%\fr/%ga?@r tREP %‘ggté% SSUICTRO8 CWEIB TS oty deA sseuchoingedhe

The fi nalresulaént kiaplaanid (@5 demétBd 8 PI@J 1 |'s
i NTM _(AI tgﬁat ively, Leaﬁgéﬁ%ga%éa@m%%%?é

was 500 géMOZeocg_ ]
transiently {rEhf %‘td§B°SI.W5E-h the circular plasmd using the FuGene 6

kit (Roche Diagnostics). [0090] CGenom c detection of the transgene
[0091] In order to confirmthe transgene integrity and integration

into the[G86dne Cell lins§ M Enlti:3R8H&ELANL S, genonic DNA was isol ated
fromcell clones stable for at |l east two nonths under 5009/ m Zeocin

o5t o) PRl SR PR R eV o g Sy e et s

verify generous gift from Dr. Scott Friedman of the Mount Sinai School of Medicine in New
York through Dr. Alex Hui (Chinese University of Hong Kong). The HepG2, C3A (a
clonal derivative of the HepG2), Hela and NIL/3T3 were from ATCC (American Type
Culture Collection, VA, USA). The C6 was from JCRB (Japanese Collection of Research
Bioresources, Osaka, Japan). All the cell culture media and reagents were purﬁhased from
Invitrogen (CarIsbad, VCailifornia, USA), unless specified otherwise. All cell lines were
routinely culmred in DMEM (Dulbecco’s Modified Eagle Medium), supplemented with
10% FBS and 100 units penicillin/100 microgram streptomycin per ml (full DMEM) at
37°C in a humidified atmosphere of 5% CO,. The cells were routinely split twiée a week

in a 1:3 ratio by trypsinization (0.05% trypsin/0.53 mM EDTA).
[0088]  Cell transfection and stable selection

[0089]  The T6, C6 and Hela cells were stably transfected with 0.5-1.0 ug of the
Imearised plasmid vector using the Lipofectamine2000 kit, according to instructions

provided by_ the manufacturer (Invitrogen, CA, USA).. Twenty-four hours after
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the structural integrity of the inserted construct(s), with a forward
prinmer 5 - ACTCCTTCATAAAGCCCTCG 3" [SEQ ID NO 2] (conplenmentary to
the GFAP -pronoter), and a reverse priner :

5' - AACTCGCCGCACATCTGAACTTCAGC-3' [SEQ ID NO 3] (conplenentary to
the | acZ codi ng sequence). The Plati num PCR SuperM x High fidelity

(I'nvitrogen, CA, USA) was used to carry out the DNA anplification on
a thermal cycler (M} Research, FL, USA). The PCR product was

anal yzed 1 9%.,aqgar pse el in the RunOne el ectrophoresis system

( Enbi Tec,tQ%&f%‘}tt%ﬁhegﬂefg‘.‘%)‘(m% fragd supplementsdnivith 880-G60 ppas Zeocin™

docunent efdr Weletidnh@rAkipRad gi S m ha Jinmptech, CA,

USA). The etxpec% ed I§>CR prodﬁ%ﬁ? %gh%%eb%%% gs!(sgisl.[)af (f%ss«éri%egﬂb% arc

GFAP- | ac 2¢t'Pairse hp finplowesintrsemaforapdihialrdug ﬁ%a%&r@ﬁfe&@gtc@ﬁsk%%éjgﬁo
[

cells gr ' ~wel |, pl at. ' th | eoSpi n RNAI |
( Macher e&%ge 0,@1 I éq r%ﬁl%g‘%ﬁﬁ%p@e @M‘?Mgm eFufr anstentiy tragsfected
i nst r uct ivdtighe ditvalaRNAsELNGRRHheF Géh VRISt GRIoRS mag%jstigﬁ a ND-100

USA) . Fi

spect rophot onet er (Nanodrop Technol ogi es, DE, fty nanogr ans
of- total erforma one-step RT-PCR (Q agen, Hilden,

%D used.to
Ger nmany) 19, ROpiC defectiopad thetransaene . The primers used were:
forward 5 - TCAGCTTGGAGITGATCCCGICG 3" [SEQID . NO 4], reverse 5' -

AACAAACCIIOSEAT TBAGTET AABEE 3 thel £ iNOoriD ] and ction conditjons
wer e 500%@ %1 nféc DNA s nt,hes? s), éé% I@Tﬁ?nan?ﬁ%{“ﬁr aihootﬁ? EgAR® o
sec, 55C 10° "8% g@ts, ﬁ?‘é@gf@% Wasrisdsted yiolre eeli GR) . stableefop bo thgittwsi Ze
(337 bp)memis ueder SHGE/ 9 ) | ~The (3-act]j 332. bp) was
used as 5 rfj e.rence%%gg%%%%gﬁﬁgt gsﬁrﬁﬁgﬁqﬁ %?G?qg-sé’zgl bj?:‘f"o@? hﬁ% erey &
act i vi t y' ' T4F-FH%EY Geanin){Hpobnerst aldin reptord @CRYSEaFeKivks fRH 16 0tsy

st ai ni Nghé | MMBEE et s used to etect the reporter gene
activity in both staf ac#gt % \gﬁséeftgitcwgﬁ%ﬁgéci” t & fonwersl ppiment 5'of

the bl uet€RdCEFEaToAARECEBEG DY FREQUIHING: 2P Nonlpldifentzhy 36 Vilh Sgk S
30, 60, Qnot@‘?daanZaorevgg ut_iesg 5 mm ng results were docunmented
with a I]i@ghi‘!r)(tgaﬁ)]’p(cam&*r A (DB T5) 23 ggo%‘&r‘f‘f & TepaSTTRAGE-8H[IBQ ght
fiel d nierdSodpotbMbtiar] 0086)aRuRalig Ruished bblAMuATAY Bferr
f 3- gal a@ﬁ%lshggﬁgaacttﬁi Vity. i Fnb el 1 ext rgtacﬁs f)0097f a%gulguan igﬁg,elw;’é
(3-gal act 0sI dase “ACTIeTk VagRigddetcarry epoiht EANA mnfilifivates oh a
thermal cycler (MJ Research, F L, USA). The PCR product was analyzed on a 1% agarose
gel in the RunOne electrophoresis system (EmbiTec, CA, USA) in 0.5X TAF buffer. The
finished gel was documented with the AlphaDigiDoc photo system (Alpha Innotech, CA,
USA). The expected PCR product was 944 bp in size.

[0092] RT-PCR GFAP-lacZ transcript

[0093]  Total cellular RNA was extracted from cells grown in 6-well plates by using
the NucleoSpin RNAII kit (Macherey-Nagel, Diiren, Germany) following the
manufacturer's instructions. The RNA concentration was determined on a ND-100
spectrophotometer (Nanodrop Technoldgies, DE, USA). Fifty nanograms of total RNA
was used to perform a one-step RT-PCR (Qiagen, Hilden, Germany) ac'cording to the
user’s manual, The primers used were: forward . 5°-
TCAGCTTGGAGTTGATCCCGTCG-?»’ [SEQ ID. NO: 4], reverse 5°-
AACAAACGGCGGATTGACCGTAATGG—?:’ [SEQ .ID NO: 5]. The reaction conditions
were 50°C 30 min (¢cDNA synthesis), 95°C 15 min (denaturation), 94°C 10 sec, 55°C 10
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to 10 , an enzyne assay |dt (E2000, Pronega, W, USA) was used to
measure the specific activity of 0-gal actosi dase, according to the
manuf acturer's instructions in a 96-well format. Briefly, the cells
were washed twice with 1X PBS buffer (pH7.4), lysed for 15 mnutes
at roomtenperature with the reporter lysis buffer, and harvested
using a cell scraper. The total cell extracts were appropriately
diluted (5-10 fold), and assayed for the enzyme activity. The
specific i | A ess Illun t. .per,
T o i) S dinss e o O R PR el wirtiorah = 3%
( 3- gal act aEragagel. Shedfirdeimd 337 by)ovdsdeet widbfeidt@s kit). The protein
concentration was neasured with a BCA protein assay Icit (Pierce,

L, USA), used to furt onvert the specific (3-gal actosi dase
activity [roPg%l nU? dr1‘lga1i P EIRG gﬁ{'%%I%t"@gﬁeti‘lcg?“%wo@@idr?eﬁ& X i ndependent
experiments were performed for each time and concentration data

d00%5] Tréd e S 9
ol s (L0 Trbataranbot amay I M & <ifink vy GOCE G2 088 BRAA05°)

Se
Zeoci n. d%% @%1%8{5‘?18?6{3? ?‘3‘("“?61 #b siaplesrd ﬁéﬂmnéa‘amttamsrrﬁévﬂnpmaﬁ of
changed sl blhatnd bRAGS! !
FBS) DMVEM. The 1<1:eP I's atdv% ity ?szérfcag o?“%“%&vw\%ﬁg%ﬂc%ﬁﬁeéﬂ%ﬁﬁ
vari ous CUHEENt Fhastainiss teuliowere cmcmndltdd)wrtgbmﬁgxtabéanﬁﬁﬁGDPIZ)%&EcheH"kan
TGF- 131, of USA 0, 0.3, 1 and 10 g/ m
| i popol yga@qiarl éﬁ\%&t@%@ﬁgﬁ'ﬁ%ﬁqﬁw spectively for 0, 2, 8, 16,
24, 48 and 72 hours 24 before they were harvested for

0- gal act B¥198hs e Quantitdtive salusiay asvagt of Gadalictasiabd a Ry iR ASSAY -
[ 00100] Real -tinme RT-PCR for endogenous rat GFAP nRNA [00101] Tot al

RNA
ranseri b on T asgeary di Pt St BT Sdubermagedin Fiwwes 4

7.7 | nu€ll@ageenzee aswaticr (BRAG0, Postrcks] mzusm%ﬁsew ﬁ@agu[@tﬁéggeoﬁfcase
eS| um_.chl orj de, 1 deoxyNTP m xt ures,

buffer,

r andom hggglr%la %%Q}Qf% TBRESEOTS 1B 1ih8rm%@°@“§ S spEGgns dn a 95~W611

t ranscr iforraaeBi&ly, the Yellsnvee fiasindd fng@lHi f

reacti ONLWAs PE! ma?j Sf ore y at ZEEﬁén?%ﬁ%l%gFiﬂ% @348 %Iaffotr 1280
( cDNA syn %%su 5 %%‘@ehﬁﬁﬂea‘iﬂh %CEGP@‘FP&%%S el anda? hpyadted pEiGg @2%l
Real - ti werapraiihé foad] icie e Waste SAIEHBAe19 \Whiuth (4118 %14 0nd gssayeﬁ%% e

enzyme activity, The specific B-galactosidase activity was expressed in milliunit per

milliliter (mU/ml) using a standard curve established from the B-galactosidase standard

(provided with the kit). The pwtem concentration was measured with a BCA protein
assay kit (Pierce, IL, USA), and used to further convert the specific B-galactomdase
activity from mU/ml to mU/ug total cellular protein. Six 1nclependent experiments were

performed f01 each time and concentration data point.
[0098]  Treatment of cells with TGF-f1, PDGF-BB and LPS

[0099]  Celis were seeded into 12-well plates in full DMEM and 500 pg/ml Zeocin.
Twelve hours prior to the cytokine treatment, medium was chan ged so that the cells were
allowed to grow in low serum (O 5% FBS) DMEM. The cells at a confluence of 70-80%
were incubated with various concentrations (0, 0.1, 1 and 10 ng/ml) of recombinant
human TGF-B1, PDGF-BB- (B10V1smn, CA, USA) and 0, 0.1, 1 and 10 ug/ml
lipopolysaccharide (LPS Z, coli, Sigma) respectively for 0, 2, 8, 16, 24, 48 and 72 hours
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- PCR System (Applied Biosystenms, CA USA). One mcroliter of sanple
CcDNA was used in each PCR reaction, with the housekeeping R-actin
gene as a reference for. nornmalization. The priners and probes for
rat (3-actin and GFAP were purchased from Tagnan's assay-on-demand
dat abase. The PCR reaction was perforned under a default profile
consisting of 50C for 2 mn (UNG activation), 95C for 10 mn (enzyne

denat uration) and 40 cycles of anplification (denaturation 15
. [00103] Rel ative

seconds, @ ea4hi ng%ang1 ext ensi on 60 seconds).

quant it at Pon of { HE Y JFgeste waliclesiressl antizily siap qantlhweal-tieRIT-BERY
t hr eshol dGey@laesaf CT) net hods as described in the User. Bul | etin #2
(ABI  Prism 7700 Sequence Detection System). CT indicates the

fracti onat ﬁéd e nunber at_  which the anmount of anplified target
reaches ald198Y ¢ hieshtime RI-BGR furtendbgeneas rohGEAP GfRNgene
anplification. ACT, which reflects the difference between Cr target
and CT O-f@oiof], i S Tql I d.tg th undance of nRNA
transcri p_l?g iTn!I t he ngﬂp\qlﬁgé%%?cg% i(:)srg tg%lg?{lbega ‘Fl%ﬁ o AHP Y geverse
agai nst dumseriplion xqagentif€ait # dIS08ARBDA adtalr ofamd nPOPREES 811785 AGhas "ﬁt%é
Rel ative‘g antita '8n i S gi ven by 2-d4CT to express the up-reguFa I on
or down-r Bg?ﬂ WS #tied dp % Wk 193 rgeiseqieansciiptarsr buffes, 4.4 gdt25ends negneamed

toth L .4 S %nd ) t f h -

ot & ot o4 B oA O B, R Rl 407 B Bhivio] wonba]

St at i st galrowmalysisiph@LTBLA In §8ALkGOR WBEROW AP HALE 1BLES0 kS
e

as nean f &E. Eggeéoisrarmnt al_data were analyzed using two-tali

St udent ' L IOLITN 35§ (nguealing)a ) avie eb48°6 (EDMA| syatheds)Gid Sasin at
consi der @9"@(8@&3.‘11%&&1%11@&03% gnificant. 100106] Transgeni c GFAP- GFP

M ce and | nmmunohi stochem sty [00107] , The generation and genotypi ng
of the transgenic GFAP-G-P mice were done as previously described
(Zhuo (1 2] Dev eRenbiimet piantBuoveoBYR 182 cafijed It 6athWa BT TROIRESEdH t h
0.1 M ph ' Line (PBS..pH Z.4) ,and 4% par af or mal dehyde.
Li ver mgéﬁﬁggﬁéﬁg‘%\dﬁ g)g{ésg?&g( Fﬁ’ %)Sél?? %E@nglﬂf aicsappls R twas TiResh

the |ivein wagh P&ifoedateidnf ovittc rty@smgé%%ﬁﬁg Babng Rns' HOS! alrebhsl GR:
AP i mrunost al ni ng, a nouse -

M crosyst ens,. Gerngny) .. For GFP  and .

anti - Gk %@E‘%@%ﬁ%%ﬁ'ﬂ%‘é gy (p@l@ﬁtf@bﬁ;t Prasin and GFAP were purchased from
Tagman’s assay-on-demand database. The PCR reaction was performed under a default
profile consisting of 50°C for 2 min (UNG activation), 95°C for 10 min (enzyme

denatu;*ation) and 40 cycles of amplification (denaturation 15 seconds, annealing and

extension 60 seconds).

[00103] Relative quantitation of the taréet mRNA was calculated using the |
comparative threshold cycle (Cy) methods as described in the User Bulletin #2 (ABI
Prism 7700 Sequence Detection System). Cr indicates the fractional cycle number at
which the amount of amplified target reaches a fixed threshold within the linear phase of
gene amplification. ACy, which reflects the difference between Cp e and Cr p,.actlln, is |
inversely correlated to the abundance of mRNA transcripts in the samples. AC for each

sample was normalized against control experiment or calibrator and expressed as AACs.
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and a rabbit anti-GFAP pol ycl onal antibody (Dal coCytomati on, DenmarKk;
Z-0334) were wused. The cryosections were washed for 5 mn in 0.15 M
I x PBS followed by incubating for 4 hr at 4C in bl ocking solution of
PBS containing 0.1% (v/v) Triton X-100 and 10% noni nmune goat serum
The cryosections were then washed in 0.15 MIx PBS three tines, each
for 15 mn. The liver sections were then incubated overnight with
anti-GFP anti body (1 200) and anti-GFAP antibody (1:200) in I X PBS

[ Jri 7100 d 1%
ac ar o KPR et he wlbl b3S PR BRG feoBaprdRoTer G ERaR

with a gpae tagetumﬂmuﬁer&g@eﬁmwaﬁlﬁgewdgeE&Jﬁu(S' gma  Chemi cal s,
USA) and a goat anti-rabbit |1gG conjugate Texas-red (Abeam

U K.) abix ndempdest lesgpsnentnweRpebmnad fomepch datopdint ad firdet 06, Xeef0O
and 1% m@%ﬁumﬁfnée@baxpermumfor 2 hr at roomtenperature. After 3 X
15 minrinse in |Ix PBS, the sections were coverslipped in 10 pl of
the fl ubfidd8dknce Stetistiesl snwdysihot ogr aphed with a confocal |aser
scanni ng m croscope (d ynpus, Japan). [00108] Results 26 [00109]

Transi e nsf e non- AP ex sj ng_cel S with AP-
| acZ [szgf?To |}%1v fehe ?gtkvg T AT el ege f‘ﬁ&/asgB Jﬁslg‘l Eﬁ Fﬁ‘?ﬁal ata
expr esswem anﬁlyzddmsﬁlgzwbhmldﬂ@@&nk’a@%st 5B HRN ekl SOVALE. ACPRARBKY
used no ?GFAP exi%rﬁa @gnc | 1 we transiently transfected
three c VBT HESTOERES S‘&H CNPtHZBTB) with a circular form of
the transgene, using a CNN-lacZ plasmd (lnvitrogen) as a positive

cont r ol [00REGJer tneansgreansc&EAPmpMlbﬁamnﬁnﬁﬁlemmcﬁemu DVEM nedi um
free of selection agent for two days, all three cell I|nes wer e

exam n e g£xpression of the 0- ctosi dase_b stai ni ng
met hodetgg\ppr]o rrgt% & 87 B30 geqoﬂ’é’mcge?%@‘ eitignggsale QF‘XLP ﬁF‘?eWPlienes
t r ansf eloheds pthiohsIQWsdrMZ (ZﬁlQ)V‘ﬁQQ’W D@vé&ﬁhéﬂkﬂ@z&k@gﬁg’?ﬁé V&1 wkRcZ
expresmﬁg after two _hours of  X-dal stainin ncontrast, not a

si ngl e PEEPYed; ‘Wﬂbﬁy} Msphogphate pyffes sak I%eaﬁﬁse@ﬁeag)mwwmaf@m@ﬂahadz
showed 1 v sUgirads@H oA Soallddl 3@ﬂ'sﬁ&5§e$ata4°bo5v%|ml%ﬁtf :’i‘h?ﬁ tﬂeaﬁ\%r was

expression,  driven by the G-FAP pronoter In thes
Repr es &MPadded dos ‘ﬁﬁ‘@fé@ﬁ(ﬂﬁl‘éﬁm&lma Glm@bamdﬂlmacmme@ﬁmahp} Fat GFP hr ee

cell | £TallTaR F g, a
few ce:aﬁfg fﬂfgjmﬁ?lﬁe He u%g’ Aﬁo‘%l saé{l ayedl% é'?ueongo orbOdﬁ (g"g?nﬁec r)1

and a rabbit anti- GFAP polyclonal antzbody (DakoCytomation, Denmark; Z-0334) were
used. The cryosections were washed for 5 min in 0.15 M 1x PBS followed by incubating
for 4 hr at 4°C in blocking solution of PBS'containing_O.I% (v/v) Triton X-100 and 10%
nonimimune goat serum. The cryosections were then washed in 0.15 M 1x PBS three
 times, each for 15 min. The liver sections were then incubated overn"ight with anti-GEFP
antibody (1:200) and anti-GFAP antibody (1:200) in 1X PBS containing 0.01% (v/v)
Triton X-100 and 1% nonimmune goat serum at 4°C. Afier 3 x 15 min rinse in Ix PBS,
the sections.were incubated with a goat anti-mouse IgG conjugated with FITC {(Sigma
Chemnicals, USA) and a goat anti-rabbit IgG conjugated with Texas-red (Abcam, U.K.) at
1:100 dilution in PBS COntéining 0.01% (v/v) Triton X-100 and 1% nonimmune goat
sernm for 2 hr at room temperature. After 3 x 15 min rinse in 1x PBS, the sections were
coverslipped in 10 pl of the fluorescence medium and photographed With a confoca'l-laser

scanuting microscope (Olympus, Japan).

[00108]  Results
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transfected and nontransfected groups alike (data not shown),

i ndi cative of endogenous gal actosidase-|like activity, which was
unrel ated to the transgene. No blue cells were observed in the
transfected C3A and NIH 3T3. [00111] Stable cell line transfection,
selection and cell specificity of transgene expression [00112] 1t
was unknown whet her a GFAP pronoter.can direct gene expression
specifically in the hepatic stellate cell type. W decided to test

this po | ty S i . | C St

ol | 1y I |2 el Geh SRR Rl d RAPLLE SIS,
G:AP-IataZZtransgene, using the rat astrocyte C6 cell line and the
human HeLa cell line as a positive and a negative control

t Aft l.ect in, 250-50 / Z f t | t 6
vooke. - 0B, A HELARRRERE' e is GBI o B PR e $-4rPeach
cell 1Ii h(&FABUM@ﬁJl@anan sERAE oIy Wasl AonoGRA B dyhedsiRNahYiShss, hé

PCR to check for the transgene inte ﬁ% and successful” i ntégration
into theeiatly Gapdirted thmerell dings ﬂiﬂp%-té’n Anedl NHY3THwith 2 chravsyonm

i ntegr | S e of an
O SAR  fA d

was is TeRrd s OIPRNC!

Wihh %1‘( e e s SRR SRR 1o iy SXbreslon b Sl a?wsﬁé%éshﬁfg

lthe posstmmmgnmmamppraﬁmiatmm«so% dmﬁ@cdn@rﬁ@e&oﬁlr&fmé thide BHEs ﬁrﬁ{s&%d T6
ine a i ne

S t he negative, control
The (3- ‘%‘ﬁEH‘F‘éZH%F OW? ]é‘ﬁé%ﬂﬂﬂii&(lﬁ‘?laﬁﬂ"é Gfda%?se}an%ﬁ@)r#teréw h@qli&eﬂf RNA
| oadi ngX-gheatiiningNB: Sdri@ias: EBP&“SE@&hce@lf in Oxﬁ/e %ﬁqt%ehrfégltllaﬁéfh&g

random y_chosen for X-g al “staini ng_ or gure
4, the THEZt Shewed aémhhse feiningp ddist indécatenck tated ek af W€ sxpgsssione i n

bl ue b T f t f st P-based rter
ene wa el thome TOEAET B0600 1y e i lndd, EopdAE BRRFH 4660 S
1'ine. md@m&d&ﬁ%@hp@nm@nt@ fmaiﬂld:hrea cHIBhrzﬁl Were Ishoven 1rsFHhI2/ Atfreaﬂs henitsext

with the rans esi S
cl one) WS %@é@ Torﬁ;u er Iélx%er %%e(%%( gmgegéﬁ%e d B%Ic(? lflzé{%?)t]heTo
our be$endfented ediglmntfamufsctedsgrbhps ililaes(ﬁataemrshoﬁ;ﬂ)amd&aﬁ%%f fidop®icmE can

direct ne. ex Si | eC|f| a hepati eII te cell
t ype, F%{E%ngiﬁla% ?15? E'Eé‘él P a?ﬁlélezﬁﬁ%é%ﬁg%ya‘@g (NC%E e RSB dVER our
t r ansf ebdeived in thewlahFeatd GBIAtahﬂ)l\EHQﬂ‘S' types,

[00111] Stable cell line transfection, selection and cell specificity of transgene
expression
[00112] R was unknown whether a GFAP promoter can direct gene expression

specifically in the hepatic stellate cell type. We decided to test this possibility by stably
transfecting the rat hepatic stellate cell line T6 (Vogel er al. (2000), J Lipid Res.
41(6):882) with the GFAP-lgcZ transgene, using the rat astrocyte C6 cell line and the
human Hel.a cell line as a positive and a negative control respectively. After selection in
250-500mg/mi Zeocin for at least 6 weeks, several independent stable cell clones were
obtained for each cell line. Subsequently, genomic DNA was isolated for analysm by
PCR to check for the transgene infegrity and successful integration into the host genome. -

PCR results confirmed the intact transgene integration in all cell lines, as evidenced by
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the 2.2 1cb hGFAP pronoter was sufficient to confer HSC specific,
pro-fibrotic induceable expression in vitro. [00114] X-gal staining
of T6/lacZ/Cl cells treated with TG~ pl, PDG--BB and LPS [00115] To
determ ne possi bl e induction of GFAP-ZacZ expression by nol ecul es
with profibrotic and proinflammatory properties in activated HSC t he
T6/lacz/ Cl cells were treated with TG (31, PDGF-BB and LPS
respectively at various concentrations (0, 0.1, 1 and 10 ng/m) in

~ the ful lthdMehdnoedf mﬁmpaté’&pﬁduﬁmzeﬁfe%e[b (BIGIES &), Fhgtergibal med RIVA t h
X-gal for one hour and phot ogr en_conpared to the untreated,

cel I's t rvéastigeatedtiom abk@&fﬁﬂﬁ%&&apfé @éﬂ? BER (gsq@erfoymehtp yesidy for the
fl 7

D o 1 AR R Gneclds PR RRA W IRGERSE. Bl 99 B Y

(FI G 6)th$hmﬁmdn$wgsmpmdh©pom@@b @b éme I andanoierumaormbhyan out tatgey

antit e dat on ssa ossi bl e
b egunge i Shet 5 Emuhe G%keRSE nt Rof PRLE Vb SR T8 B SRt ne <
bel ow. 28sHAQIAG gAML 4 ad:itON 1 eqhB RITAAGAMRS. BRKE A6 ciovib Fém éaoh of
T6/1 acz/ C1 and CG/ lacZ/ C4 without cytokine treatment [00117

(i - gal adteodreraeed ines iwap randaadn ghoser FPKgrbgaining for WgphoWads @‘dﬂ i
Measur @ f A0S0 BeCE R Gfﬁé'I‘@ncehg\(@érc %lhbee A&kl & ?g%%egﬁﬁfe ﬁﬁslﬁg
t he nont ransfecte as a negativ asa contro rown in the
ful | DivEmiiegli Tirarefore7 tr 886 firs niiney en CHFAR-based GepatT/ ine C\e:id shopiretaled

an aver of. a XI ut five

e AR AR s ERBERK LS iR, mi s R ® Sy £ 5 G Bof

i nfl ueneiﬂﬂlybyaﬂsfeeteadxditﬁ it 2 0f Idlﬁtmmﬁﬁzﬁ.'fanb@ﬁe((déil Snatddt as fﬂ‘gﬂﬁ)Z/CFor
compari son al act osi dase activity 1n a randomy

sel ect egl E@Bﬁl@‘?ﬁé’ﬁﬁﬁg{nﬁﬁmﬁewl R‘ggﬂ@fAP-l acZtransgene

(desi gnat ed as C6/ 1 acZ/ C4) was neasured to have an activity of about

2 nJ g, [GOHNSE ti MBS oaf betshmom@dgebmﬁ Gltha Giddt gefor@ﬁbi 5G oinbed bat ed
llacZz/ cells yijel ed an

wth TG:- ggl 0 to 10 ng/m) %h

i nduct i GRS BSeRpressien s ialydn bhenatie sillpiecall stpoc i viwflar fephien

Si i | ar a®BGhlioAdus GIEP Tl Baédhn HiSRARIRERRRLBIOE S uIHRSWItpdsS ee

dat a be| ovv%?_ These data validated the use of the current assay nethod
trFy

for. quiht #RyKRghPF AR seremetar nwae t uékcien) toy wconinedSC-specific, pro-fibrotic

induceable expression in vitro.

f00114] X-gal staining of T'6/lacZ/C1 cells treated with TGF;-BI, PDGE-BB
and LPS '

[o0115] To determine possible induction of GFAP-lacZ expression by molecules
with profibrotic and proinflammatory properties in activated HSC the T6/1acZ/C1 cells
were treated with TGP-B1, PDGF-BB and LPS réspectively at various concentrations (0,
0.1, 1 and 10 ngfml) in the full DMEM medium for 72 hours. The cells were then stained
with X-gal for one hour and photographed. When compared to the untreated, cells treated
with the profibrotic TGF-B1 (FIG. 5) and the proinflammatory LPS (FIG. 7) displayed
more intense blue staining starting from 0.1 to 10 ng/mi, while the »prb-proliferative
PDGF-BB (FIG. 6) showed less pronounced response, In order to obtain truly
quantitative data, a solution assay was employed to measure possible up-regulation of B-

galactosidase activity by TGF-B1 in experiments below.
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[00118] Time- and dose-dependent [ 3-gal actosi dase activity in
response to TG (31 stinulation (00119] To quantify specific
transgene response to TG--01, we first set up an experinent to
assess possible effects that serum concentration and culture duration
may have on the transgene expression. T6llacz/ Cl cells were
initially grown in DMEMw th high serum (10% FBS), and then sone of
the cells were starved with a DMEMwi th | ow serum (0.5% FBS) for 12

hours prfigo118Jo t h@wadkdtioRnigts dhke hbting/ i land PN
for vaPi [g_us t]i mss'(Q( 0, 2, 8§, gﬁarﬁosgnde%mﬁ%@ stlgﬁ,/laé%@san\ﬁed?gﬁmgp@p

har vest eBithat cpiokigeitaeat®enidase activity assay. Surprisingly, the
transgene expression significantly (P < 0.001) increased fromO0. 29

mJ g to g mJ g A( I j : .Si | - t he serum
concent r[gt ‘IPKETA from ?(ﬁ’%ﬁf %ﬁga%(%c Pol?f %staggﬁf gmlkﬁaér‘ﬁmé#%{% |useae to
addi t i ormeaswe trhesgsrelé:gmeseion tevel i ¥hdBS)acZ{C Delbns) using ke donensgerd T6

i | evel i dl | evat ed 2 ., and
ovbnt ualy e Bitar 0, Y ST dp e R Bl Ve oparingogot
mJ pg. Abnﬂi&nd%)LI‘hS,TﬁfheZ/@lpﬁﬂﬁsﬁ@IHed emehvaliRPRadink O%ftS g}ﬁaé'?ﬁ?ﬁtellf‘()@ as

29 at 0 r{?/Jr Aftﬁr 72 hours, the |evel sllpged to e ‘val'ue
at 0 hotRU/pp abopt fiprymesmaidhat iaopal TG gellss The pesalyepling indhe T6REG W,

[ 00120] ndo; My Cht : < t i e nsgene
[ nductl oo wariers et og Wi 06 ARG e EES ST Plhd bl BRE

var i ous PegRee ther [agtlariesidase T¢@vitg in a@andofiy seldstedl 06 piphaichntaintheatas ayed

t he enz j & V] of; 1. ti jhts (24, 48 and 72 hours).
The assiyMCEAPIRE Yhloben s driilel i RUBE Mg euingt Bt oo g e
gbg gr ;/edfib@ut 2 mﬁpg,ﬂhmgtmiesa JCGhatQ titer BEIBBIT calls. aﬂﬂhentihéﬂba@ﬁ Wﬂﬁgcﬁﬁ <
.001) . T o) r SS j cti.opn was .seen with in
TGF- ( 31%@9 ?Zmr%%’?‘i)= ?’ﬁ @8’?@@.06%3%11@151@11%%?%9%%@ Ofglr3809§00\?ér e
nor mal i adie uatrdateth dorttfol: THRBA IR cofdilifiy elel DOMEAE d?il‘__gﬁ%eﬁ%ﬁfaéoﬁshe
s at_all three tinme points (FI 10), "a

10 ng/m _.treatnen rou
tr endgo‘femi‘lﬁc ’?agﬁﬁéegwgu hese data\yafidated e Vﬁsoéibbéﬁw.assﬂﬁeﬂl#%@d for

robust jnetifigarméaRefldctithy Gdkines recorded at 72 hours, though
t he absolute enzymatic activity (0.43 mJ g) was the | owest anong the

three t| ints, [00121] Ti ne-dependent induction of endogenous
GFAP trfgﬁ‘i@io pt gﬁlm%’aﬁ-“% dasexfleppdentirbgalagtosidase apiehRM Repponse to

TGF-B1 stimulation

[00119] " To quantify specific transgene response to TGE-B1, we first set up an
experiment to assess possible effects that serum concentration and culture duration may
have on the transgene expression. T6/lacZ/C1 cells were initially grown in DMEM with
high serum (10% FBS), and then some of the cells were starved with a DMEM with low
serum (0.5% FBS) for 12 hours prior to the addition of TGF-B1 (1 ng/ml). After
incubation for various times (0, 2, 8, 24, 48 and 72 hours), cells were harvested for f-
galactosidase activity assay. Surprisingly, the transgene expression significantly (P <
0.001) increased from 0.29 mU/ug to 0.42 mU/ug (or a 24% increése) by simply
lowering the serum concentration from 10% to 0.5% for 12 hours. After the TGF-§1
addition (to the medium with 0.5% FBS) at 0 hour, the traﬁsgene expression level was
rapidly elevated at 2 and 8 hours, and eventually peaked at 24 hour, with a specific

activity being 0.52 mU/pg. At 48 hours, the expression_levei dropped to the same level as
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[00122] It was known that GFAP, along with desm n, SMAA and
virnentin, was expressed in the clonal T6 cells (Vogel et at.

(2000), JLipid Res. 41(6):882). Naturally, the endogenous GFAP

shoul d be expressed in the T6/lacz/Cl cells as well. In order to

i nvestigate how t he endogenous GFAP expression is regulated by TG-- 01
inthe T6/lacz/C 1| cells during different tinme course, we quantified
rat GFAP nRNA | evel using a real-tine RT-PCR nethod. Cells were

si m | ar | 0dioonvA fend héurs dliccldvalistipped G SEBlof(tHe vabey ati0)hoio (P ¥ 800duThe
times (0, 2, 8, 16, ﬁédmﬁ‘gS an& 72 hours), as described for the
enzyrratlaésayﬁ%‘g?/""é%? PIe ElGyhve. Total RNA was isolated from
different cells and quantified as described in Materials and

Met hods ,jpangbit he meues dW@e"cetﬁéemPI;s@(tohﬁbﬁdléﬁ tolkife txﬂ*s%gne RofPRALHet O
the basal |evel (normalized to 1) hour, the GFAP nRNA | evel

r emai nedreated d9dgcAiCt kelfs grbven fin fost se_mmhwli gariqug caprentatinns of T6UB1 (O,

f t
sharply Phic SUBRAT S e hecPrfihar® o Vi Midhucp Uik i ey 4 36072,
hour Is r Q?ﬁﬁﬂlgmé@bsﬁy résﬂﬁ:iﬁ/&%e prgmmgugemsgnm lgém?gdg:m:;ﬁ?@@hdafm
simlar tr sponse tQ - ac
transgef® ﬁi?ag/ m @rtreﬁt%mcﬁt 1%1: 1 $imsp 019@3%&1@6?\@ %@%{ \%ﬁdée‘“ﬁé)t ed

bet ween 1ﬂd%n%t16}ﬁ{vh§/§‘ee§Whtlﬁ@hﬁuﬂ‘@ﬁﬂ@faﬁzﬂ 8588 (¢ E'U(%i); %Qﬁtﬁeﬁfbﬂ&&@ﬁ@e
i nducti on was = obvi ous even after hour s of i ncubation with T 631

whi | e t BOUSHI6Ee rowraligehte diagd thmnagmwaaﬂ&/mdwam vere Rlelfadn@r e 1
first 2 f
Irs ﬂg}ﬁﬂ%eﬁ%n?ént gt t;las']?(lall' thed %ﬂig pg)%ts Kﬁﬂ;dfkro;» S &RGT lhé?easgfgqif&}cheﬁ

time lin cause ’erent assa tection
sensiti wﬂlhyt;rne meq:pmt yt‘hwmdst rdbesmdm:tmar(sfbaﬂw\tWOénIzly Ve r@oa’sé ay72

R e e R R

| cb fragrentimepyinsontri bute to a nore conplex regul ation and the
observed brief decrease and del ayed i nduction of the endogenous GFAP

Capabl o W12 pr oo ChrcterehaoT B o R0 AT EpdedSndisrplRe ol LER- | ©

hepat i cgsheldeatitred BY kedlitinge RE-ROM responding to TG (31 stinulation
during cell activation by up-regulati On of the transgene expression.

T SBT3 o bk P Rt BRSSO A R

pr eser vegrasddinnhé blena . 13 deis [{EoAR of pi. QRANR)J Bl RexNE 6Y-Q82) Natmtdltyur ed

HSCs. the endogenous GFAP should be expressed in the T6/iacZ/C1 cells as well. In order to
“investigate how the endogenous GFAP expression is regulated by TGF-B1 in the
T6/lacZ/C1 cells dufing different time course, we quantified rat GFAP mRNA level using
a real-time RT-PCR method. Cells were similarly grown and .treated with TGF-p1 (1
ng/mi) for various times (0, 2, 8, 16, 24, 48 and 72 hours), as described for the enzymatic
assay experiments above. Total RNA was isolated from different cells and gquantified as
described in Materials and Methods, and the resulis were depicted in FIG. 11. When
compared to the basal level (normalized to 1) at 0 hour, the GFAP mRNA level remained
steady within the first 24 hours, except a brief but significant suppression (0.5 fold) at 16
hour (P < 0.005), then sharply increased to 7 and 8.5 fold of the basal level ét 48 and 72

hours respectively.

[00123] The endogenous GFAP gene displayed a similar trend in response to TGF-
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[00125] Qur results (FIG 12) denonstrate that the 2.2kb hGFAP
pronoter is capable of directing HSC specific expression in vivo by
doubl e staining the sanme transgenic liver tissue section with

ant i bodi es agai nst GFAP and GFP respectively, and co-1ocalizing on
the sane HSCs. 31 [00126] WHAT IS CLAIMED IS: 1. A nmethod for
expressing a transgenic product in a hepatic stellate cell, the

met hod conpr.i si ? transfecting the hepatic stellate cell with a
vect or cBhpt 15 hg kb GiARdackittanbgenandid. Huvteters typo diffsrent pespomiieg features

oper abl y encodi n transgeni ¢ r oduct,
wher ei n }N%Iceéqgke?a 'rv?eeg %&?g%@ 8|Sglr%gaget%ep%s :5Fhl W@W»‘gﬁ?ﬂ%i@f‘ IQBFWash e
sequenceolsitus dvon tifteri 1 h&RQoS ildubi@ionwitt TGFS ﬁ@ﬂﬁk'tﬁé b&io\a’rér{duQ@ené)H d
derlvatlv gf the%%liguen e set forth in 2. Theé net ]hod

accor di n@o 07 FAY RRETEPE therfgsig4 haurs ofgh G % %lﬂgﬂubﬁﬁom Fhepdiffersnee in
pr ot ering QAL RS GANHLS S pgft lrk?n%aﬁsﬁéa L dfifthe ft%Esta? de{'ﬁt %egﬁlg['\@“ .

3. The nmethod according to'c ere
product presugablynpidh rtherpiose gensitive., BHTYmatlmasf.smjd (attle Qmjihfigatioﬁ) @lhcﬁ:lnﬂg%n

wher ei n Le is.a rker rotein. 5. The net hod
accor di négﬂfe omda%:ﬁ?ﬁu \/\?61 LEl Phdo gﬁ?lﬁl@?’ %‘P@’Prfeg‘gat?@ glamseis gesidinge.

6. The rmetdidedthec2oridi Iﬁggtnentcinay NBohirBiteC tB b Madre R REN régﬁﬁmbﬁaa[iﬁgﬁ.@! c
pr oduct 'b eutic Ie mc@ic]%? The net hod "according to claim
1

6 wher ei ns?lﬁeed tfrf?zlrdggﬁﬁlfﬁ ?’&d Peddrdiction of the prdogprays GFAFIFYGedd).de. 8.

The nethod according to claim7 wherein the therapeutic poI ypepti de

i s Smad [00124] donﬂrﬂaiﬁicrib%éﬁdv\éeﬂﬁ'j 2k@hGFA§rE%Q11§ter §g€§€a tgf x?)resx g
transforrgp grovvthfa recetor or a %ﬁg WFH
oot or FEBA7 drPoNsy seceicalings i8St hepaticotelipocofb o6 mdos@m@ngcﬁo

cl ai m 7 T@repehiinilbeod felRR{U . tic
pol ypep dep 10. The method aggg@ er alahén gﬁeﬁere %?n?ﬁ’ pression.

ant i - f i bPEtUEesE hpfet theeis-acting rand ri'#cwm-lﬂpmﬂgl@omponents and pathways needed
for expression and induction of the transgene are preserved within the 2.2 kb hGFAP
promoter and conserved in cultured HSCs. .

[00125] Our results (FIG. 12) demonsirate that the 2.2kb hGFAP promoter is
capable of directing HSC-specific expression in vivo by double staining the same

transgenic liver tissue section with antibodies against GFAP and GFP respectively, and
co-localizing on the same HSCs,
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11. The met hod according to claim1 or claim2 wherein the transgenic
product is a small interfering RNA. 12. The nethod according to
claim 1l wherein the small interfering RNAis conplenentary to a
portion of a TG-01 nRNA or a portion of a platelet-derived growh
factor nRNA. 32 13. The nethod according to claim 11l wherein the
small interfering RNAis conplenmentary to a portion of a mMRNA
encodi ng an extracellular matrix protein. 14. The nethod according to
claim 13 wherein the extracellular matrix protein is collagen al(l),
i nt egri 004261 ni n VAHATIS ChadbIETNIS: 15. The net hod according to any one
of claims | to 14 wherein the hepatic stellate cell is a HSC T6,
LX-1 or LX-2. 16. The nethod according to claim1l5 wherein the

hepatic 5t el |sa#6the@ idr ckSreddiife al@ansgehio pﬁ&@ctﬁfea Hé%ﬁn@g Mf@lbélg theQnéthed M
15 wherein the hepatic stellate cell is An isol at ed

t r ansgefPBPHEPS irPestestiag thethepatia atellaterréﬂd@m a @@ﬁﬁqsrcpgmﬁgma atgliahSydleey
oper abl y, . I Y. di t&l.0y

whor o1 n Phe BB pibafbed il Attt BRUCLENBIS iRk At Bhesnia,

NO 1, arodaucis e«dpﬂmncmetgiml {ib¥llaay aciliic giroteinvaomatet corpisted thy aftquem:ecn‘et SEQ

ID NO 1. .,19. jsolated tra eni c hepat, c, st IIate cel l cor di ng
to ol ai THBMARY PG Sigh P AlR AP R e O RO ar T eprOrar
consi st spOf 1 Ne: gequence set forth in SEQ ID NO 1. 20.. The isolated

transgenic he atic stellate cell according to claim18 or claim19
wher ei n2t he - A% Aagete aeesties 4o £laiar keyh %Pe@@l@lal f@ﬂnﬁfﬁ’ea‘i@@l Brotedn

transge@f&n&a@e‘aﬁeﬁc&&kt to?ﬂfe%uilueﬂ%&% §Mﬁ$g 20 wherein the

mar ker nolecule’'is a rrar el n e | soI at ed transgenic
hepati c3stel I%ﬁeﬁ@i@d ac&@ndmgdp redpimnd @ claim 2 Whatedy ierirankgenicrmmpdust is 2

b1 1 gyl ool dese. 25, The i solated transgenic hepaic
transgede entodestiad hevalirautd claiml X ethetin 24e niﬁﬁ&rl:ﬁdbgaﬂe@ araagkgeni c
hepat i cpl;sot[e%_l ate cell according to claim 23 wherein the
5. The method according to claim 4 wherein the marker protein is B-galactosidase.
é. The method according to claim 1 or claim 2 wherein the transgenic product is a
therapeutic molecule,
7. The method according to claim 6 wherein the therapeutic molecnle is a
therapeutic polypeptide.
8. The method according to claim 7 wherein the therapeutic polypeptide is Smad 7, a
dominant negative allele of Smad 3, Smad 4 or a transforming growth factor receptor or a
platelet derived growth factor receptor, or a diptheria toxin. _
9.  The method according to claim 7 wherein the therapeutic polypeptide is an anti-
fibrotic polypeptide. _
10, The method according to claim 9 wherein the anti-fibrotic polypeptide is
interleukin—10.
1. The method according to claim 1 or claim 2 wherein the transgenic product is a
small interfering RNA .
12.  The method according to claim 11 wherein the small mtelfeung RNA is
complementaxy to a portion of a TGE-$1 mRNA or a portion of a platelet—del ived growth

factor mRNA.
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t herapeutic nolecule is a therapeutic polypeptide. 25. The isol ated
transgeni ¢ hepatic stellate cell according to claim?24 wherein the

t herapeutic pol ypeptide is Smad 7, a dom nant negative allele of Smad
3, Smad 4 or a .transformng growh factor receptor or a platel et
derived gromh factor receptor, or a diptheria toxin. 26. The

i sol ated transgenic hepatic stellate cell according to claim 24
wherein the therapeutic polypeptide is an anti-fibrotic pol ypeptide.
33 27. 13he Thelmitlew Hcc@nﬁggrtbcclbiapaltli ovhstedt |the emed| intafedog dRNG: (o

claim 25 erein the anti,- rotic e. s inter] eukin-210.
6" Theomsmavian tb f anegBit e mipaen oSt Shetbier MEbBUHeRYy o o i m
18 or ghai Mrjd mendarRbstdindaerot ARS8 NeLRAE RS SxtBactli@bl mahixepiotsit iY
RNA. 29. The isolated transgenic hepatic stellate cell according to

claim z&llameab(ﬂhm&sem, levgigiin of ﬁblémféllﬁl ng RNA is conplementary to a
portio

stell a?g‘ eglg@gg ng P% té’g%n eggf alggr?stefﬁo H}Wﬂé ‘th% h]aﬁt er%ﬁglraiteng
RNA iSCQDﬁmJIBCBHTG,aIEX-ltha{~:@ort| on of a collagen al (1) nRNA. 31. A
met hod _of identif |ng ant rotic nt,.t i sing:
a) provfdi nghem e‘ih%f“%ﬂ) &Ttoé’ %"gheﬁeébg%%&p§tl° “ﬁ%‘feece éﬁ{ggg}cg)r di ng
to anygne ohe mEthad %o%g@c?a@m 1@)w}€é@ézﬁq{el ?atﬂ: dié]la84 coBXPLESSI On | evel
of the transgene; c) exposing the isolated ransgenl ¢ hepatic

stel | al® celn isdatgd tteanszepinpbenniig; steliire sellethie PRl SOBPEYRE 2% KAREERS on
| evel B]T)erl;tlng éﬁ@gé 951 haq ) f %%g gx%%lﬁ %?or{létéﬁtwﬁéfaﬁgﬁé' Oty el

and t he"sec xpress evel irdt expressi on | evel
greate coﬁsfs&mftﬂhneseqmomsbt éorﬂrmﬁQ)ID N@zéL o1 Mgkiquentce shat v allelievariast

corrpound i S _an otic reagent. 32. The nethod of claim 31
wher ei A $HRAEYE Q%Eégn@ﬁpcgdes a marker protein. 33. The nethod of

claim 3@ mﬁ@isﬂlaﬁeﬁ&xdﬂi&ﬁdﬁﬁf héadt aidiiatel cil( BscgﬁiﬁithtoOﬁhiﬁaS& vikreid theet hod
of treafi ﬁ patic fibrosis rel ated g?sorder sub%E?(ggDé#ﬁ_e
et hod 2! GTREA ARG RrRlcHn BXOIRAGORDSt RE e BAEre S FOHY B nt
of a vector, the vector conprising a DNA sequence encoding a
therapeutl C_product op erablf/ coupled to _a glial
20 The isolated transgenic hepatic stellate cell according to claim 18 or claim 19
wherein the transgene encodes a marker molecule.
21.  The isolated transgenic hepatic stellate cell according to claim 20 wherein the
marker molecule is a marker protein.
22.  The isolated transgenic hepatic stellate cell according to claim 21 wherein the
marker protein is -galactosidase. '
23.  The isolated transgenic hepatic stellate cell according to claim 18 or claim 19
wherein the transgene encodes a therapeutic molecule.
24.  The isolated transgenic hepatic stellate cell according to claim 23 wherein the
therapeutic molecule is a therapeutic polypeptide.
25.  The isolated transgenic hepatic stellate cell according to claim 24 wherein the ’
therapeutic polypeptide is Smad 7, a dominant negative allele of Smad 3, Smad 4 or a
transforming growth factor receptor or a platelet derived growth factor receptor, or a
diptheria toxin.
26.  The isolated transgenic hepatic stellate cell according to claim 24 wherein the

therapeutic polypeptide is an anti-fibrotic polypeptide.
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fibrillary acidic protein pronoter, wherein the glial fibrillary
acidic protein pronoter consists of the sequence set forth in SEQ
IDNO 1, or is an allelic variant or derivative of the sequence set
forth in SEQID NGO 1. 35. The nmethod of treating a hepatic fibrosis
rel ated disorder according to claim34, wherein the glial fibrillary
acidic protein pronoter consists of the sequence set forth in SEQ
ID NO 1. 36. The nmethod according to clains 34 or 35 wherein the
subj ect 1% a Timnnoﬂamdb;aesgemc &ﬁaﬂdﬁﬁéll&tﬁ call \eeedrding a6 iinSd NgharelaNbe
sequence odi.n rapeutic. product operably coupled to a glial
fibrill P‘iﬂffgolme&lg § R IBFGREer)- wherein the glial fibrillary 34,

acl di ¢ pfsot i hoP OBl GanSORR! *h&iOliollhE SEALERGSE 6 TIAA ol BafiED 1D

NO. 1, or is an I"'el'i ¢ vari ant vat|ve t he sequence sé
forth i rﬁ’l%@l 311 tN@Sgelneﬁmodcsraemalhgltwfenthc fibrosi s reI ated

di sorder. Use rdin g cla t he br ]

aci di c p?r ot eﬂgle 1?“%6?3 ns ‘%ﬁﬁeg?téc Btgh%ﬁé’m@é"&‘ﬂ’é te t% ﬂgt WE‘F‘ﬁmST@b
I D NG kmaﬂ%teiﬂ&&lgORNA 1y et mERaR b 8 ipbHiod o@MCﬁE[ﬂMﬁaRN@& encoding a
therapeujtl C product operably coupled to a glial fibrillary acidic
pr ot ei n 5Br onotgisol %ﬁ%Flé{lﬁgemﬁélegqﬁi%ﬁtelﬁatwlﬂ laggoyding ¢ ¢ladmpiBowaetpin the

pr onot ersm‘éﬂniﬁbﬁéiﬁlgqtNAh@co%ﬁﬂéi é]ﬁ@ryi?lé Pﬁﬁfoh%f h@olﬁg ui(ﬂ N@Pﬁ\l or is

allelic variant or derivative e sequenc€ set in SEQ I D
NO 1 foPlt he Apmethad af identifyife an ambidiityatieagent, che m:e@athcmgpasm@pat ic

fibrosis rel r Use .accor.di 39 wherein
glial fibril ?%?‘%‘“ﬁg?‘ iagq%)"rlaé?‘g?:‘%‘“&?% SR el %“?‘sa‘"'B?‘dP}%emsaéléilPé‘ﬁé’
set forth in SE@imlslI)Sl’tdﬁzz 1. 41. A pharnmceutical preparation
conprising a |sin encodi ng a therapeutic
pr oduct operg%l‘%%e(?ﬁ ?;@radsglgpll 9?&3‘ P HERSERY% aci dic protein
pronot er, whey &txpodiﬂiﬁh@ isbﬁtedfttalﬁﬁgelnicﬁhépaﬁé ﬁél&t@ééﬂtt@ laRe D EQHRNURN;

consi sts of é)nhe se uence set forth in SEQ IDNO 1, or is an
allelic vari eE*Ff%E’eﬁusv&mi9@%%81%11@"%@6%@'@@8@@% 8@rth in SEQ ID

NO. | for tr@)atcbﬁgal%gwﬁ@ﬁ;sk &_ﬁléé@f&ﬁb@@l%ﬂéﬁi%%gcoﬂﬁ %gg@@fon%&%xa

physi ol }?{?I cal carrier. har maceut | cal aration accordi ng
to cl ai Where WI@FW@%SIW fexp! glwp: thea e sea@ldijqwméqvnl ipdivates grat

consi stg,eqéstg(g]ﬁ ?'?Eﬁﬁnt?—ﬁf)roftl %gﬁ{' SEQ ID NO 1. 43. A nethod of

_treatlng a rosi s re di sorder in a subject, the method
The method of claim 31 wherem the transgene encodes a marker protein,

33.  The method of claim 32 wherein the marker proteins is p-galactosidase

34. A method of treating a hepatic fibrosis 1'alafed disorder in a subject, the method
_comprising administering to the subject an effective amount of a vector, the vector
comprising a DNA sequence encoding a therapeutic product operably coupled to a glial
fibrillary acidic protein promoter, wherein the glial fibrillary acidic protein promoter
consists of the sequence set forth in SEQ. ID NO. 1, or is an allelic variant or derivative
of the sequence set forth in SEQ ID NO: 1.

35.  The method of treating a lhepatic fibrosis related disorder according to claim 34,
wherein the glial fibrillary acidic protein promoter consists of the sequence set forth in
SEQ. ID NO. 1, | |

36, The 1hethod according to claims 34 or 35 wherein the subject is a human subjéct.
37. Use of a vector comprising a DNA sequence encoding a therapeutic product

operably coupled to a glial fibrillary acidic protein promoter, wherein the glial fibrillary
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conprising adm nistering to the subject an effective anobunt of a
transgenic HSC, wherein the transgenic HSC conprises a transgene
encodi ng a therapeutic product, said transgene operably coupled to a
glial fibrillary acidic protein pronoter, and wherein said pronoter

consists of the sequence set forth in SEQ IDNO 1, or is an allelic
variant or derivative of the sequence set forth in SEQ ID NO 1. 44.

A kit conprising a vector conprising a sequence encodi ng a

t her apeuyt. r p | Il Ar .di.c

pr ot o1 n A5 bR FionoRB i of BePteibba? st Gy SHID B Bl

pr onot erlld@ngdihs ooderiviatives efithenequenet sétofbotth ih ISERED NM Nbur teatiap 4 s
riant. or derjvative of the sequence set forth in SEQ ID

an allelic v
NO 1, a Eijﬁ“ﬁé‘@]ﬁ%@tfﬂéﬁé dispglert r eati ng a hepatic fibrosis rel ated
di sordengin @ss4ioRfihg telaim 37 wherein the glial fibrillary acidic protein promoter
consists of the sequence set forth in SEQ. ID NO. 1.
39. . Use of a vector comprising a DNA sequence encoding a therapeutic product
operably coupled to a glial fibrillary acidic protein promoter, wherein the glial fibrillary
acidic protein promoter consists of the sequence set forth in SEQ. ID NO. 1, or is an
allelic variant or derivative of the sequence set forth in SEQ ID NO:1 for the preparation
of a medicament for treating a hepatic fibrosis related disorder.
40.  Use according to claim 39 wherein the glial fibn’ﬁary acidic protein promoter
consists of the sequence set forth in SEQ. ID NO. 1,
41. A pharmaceutical preparation comprising a vector comprising a sequence
encoding a therapeutic product operably coupled to a glial fibrillary acidic protein
promoter, wherein the glial fibrillary acidic protein promdter consists of the sequence set
forth in SEQ. ID NO. 1, or is an allelic variant or derivative of the sequence set forth in
SEQ ID NO: 1 for treating a hepatic fibrosis related disorder and a physiological carrier.
42.  The pharmaceutical preparation according to claim 41 wherein the glial fibrillary
acidic protein promoter consists of the sequence set forth in SEQ. ID NO. 1.
43. A method of treating a hepatic fibrosis related disorder in a subject, the method
comprising administering to the subject an effective amount of a transgenic HSC,
wherein the fransgenic HSC compﬁses a transgene encoding a therapeutic product, said
“transgene operably coupled to a glial fibrillary acidic protein promoter, and wherein said
promoter consists of the sequence set forth in SEQ. ID NO. 1, or is an allelic variant or
derivative of the sequence set forth in SEQ ID NO: 1. _
44, A kit comprising a vector comprising a sequence encoding a therapeutic product
operably coupled toa glial fibrillary acidic protein promoter, wherein the glial fibrillary
acidic protein promoter consists of the sequence set forth in SEQ. ID NO. I, or is an

allelic varfant or derivative of the sequence set forth in SEQ ID NO:1, and instructions

for treating a hepatic fibrosis related disorder in a subject.

35



