HEPATI C STELLATE CELL SPECI FI C PROMOTER AND USES

THERECF CROSS REFERENCE TO RELATED APPLI CATI ONS [ 0001]
wabeos/130epé i cation clains priority fromUS provPGI/eazI06/000149

application no. 60/688733 filed June 9, 2005, which is

fully incorporated by reference. FIELD OF THE

I NVENTI ON [0002] This invention relates generally to

net hods and reagents for effecting transgene

expression in a hepatic stellate cell (HSC),

HEPARTEQ STHCE. ATE CELEASPECTFYC 'P‘EOMUTER AND USES
1§¥E?SE with anti-fibrotic properties. .

ENTI ON [ 0003] Hepatic stellate ceIIs (HSCS),
previously known as Ito cells, |ipocytes,
peri sinusoidal cells or fat-storing cells, are a m nor
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commonly found in the sinusoidal area of adult |ivers.
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over - pr od u0|ng pro-fibrotic cytoklnes and consequent [y
idsptifyies poropaundsaith ﬁ&tlf Bty praietissl es. HSCs are

believed to play a role in the pathogenesis of a
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nﬁﬁﬁéf'gflcﬂltxlsally important conditions such as, for example, hepatic fibrosis, cirrhosis,

portal hypertension and liver cancer (Geerts (2004), J. Hepatol. 40(2):331). Hence,
HSCs have also become a target for the development of anti-fibrotic therapies (Bataller ez
al., (2001), Semin Liver Dis. 21(3):437; Bataller et al., (2005), J. Clin Invest. 115(2):209;
Friedman (2003), J. Hepatol. 38 Suppl 1:S38).

[0004]  Activation of HSCs is a dominant event in fibrogenesis. During activation,

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



at the sites of tissue repair, secreting |arge anounts
of ECM conponents and regul ati ng ECM degr adati on

w@ gwsaswem et al. (2002), J. Hepatol. 36(2): 2080T/SGIEH06/000149
identity both in vitro and in vivo has been
traditionally identified wwth antibodies. Initially, a
pol ycl onal rabbit antibody agai nst chicken desm n (an
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(SM22alpha) (Bahr et al. (1999), Hepatology 29(3):839; Herrmann et al. (2004), Liver
International 24: 69).




14: 1030). In Schwann cells, the transcription

initiation site of the endogenous GFAP pronoter is 169
woewbasgedeles upstream fromthe transcription i PCT/BG2006/000149

site in astrocytes (Feinsten et al. (1992) J. Neurosci

Res. 32(1):1). Further, while Schwann cells are known

to express endogenous GFAP, these cells are al so

unreliably | abel ed in hGFAPLacZ transgenic m ce (Zhuo

(1997), Devel opnental Biology 187:36). SUMVARY OF THE

[OMI\FFIIQ‘ds[rG@@&] a Thegmienw ef ther isunkear GFAEF(hGiFAIPD] Qﬂiorﬁotar Ras been

g ter fragne ?t framthe qqy ene may be use

VI GRS PAFESIERE ORFPHYEY GRURIA ﬁs&%ene&rfa Wi eaon vivo. The

abth@ly Bihﬂﬁs SRS S dr® i Rfoﬁ%!r@éy‘%’@ dells MBS PO&AS Shdvth to be less

pro-f brogenic factors. These results denonstrate that

pradéctable  Kbhpmometer flagoant Harchdiarexgesseedi dicdoin ddiilier cells in

S [
tr%ﬁ%%g c%‘u%{: él?éslc géﬁzpﬁfg F@%e d%%gésftlﬁlg Iﬂ%?r{ g}hﬁfeg tc%% ml‘:’l)}lfj he@g%e é%gulatory
eIeh&hts&fe@ortcE&antdn&df iarthd p@nioist Lffztgmaﬁt @redriea (VYN & Neurosci.

WEERE 1B SBRpitsd el aRprENen gt aiar sifotiohb Enphistiis, CFAP

kd’inc"f'&QSCF@l &cle&i@est lgﬁﬂ'éagﬁ rHo?n BHORAErifRY: iRRjatbteSte lif astrocytes
|dent|fy ulate hepatic fibrosis in vitro or
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coupled to a GFAP pronoter may be used in assays to
study hepatic fibrogenesis, including the in vitro or
in vivo screening of factors that may affect, reduce

SUMMA RV OF THEINSENTIONL1] | n one aspect, there
is provided a nethod for expressing a transgenic

productin a hepatic stellate cell, the nethod
[600U8)" | STHRGnt &S heiet ﬂeﬂ&t ft}ﬁ@ a@fp &b! p?orﬁ&t%l frﬁén‘%erﬁ%dm Wid AGFAP
a vector conprising a glial fibrillary acidic protein
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C pro ein pronboter ¢
220kl promotSEQoml MeNGFAP gene iis nanoally| @balﬂe \oﬁrdrafmg BHISC-specific
derivative of the se uence, set forth in SEQ I D NO 1.
¥ BB TP g & rPreg JE Cor SR Jdéﬂops%&?%lga%{nsqqgmcai dhpt are
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ID NO 1. [0013] "I n anot her "aspect, theré is

hﬁmbvﬁbﬁﬁwanw@phmdeﬂ>|dent|fy|ng an anti-fibrotic

[0010] A vector containing a marker molecule operably coupled to a GFAP promoter
may be useful for identifying HSCs in vivo or in vitro. Isolated transgenic 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 factors that may

affect, reduce or inhibit fibrogenesis.

[0011]  In one aspect, there is provided a method for expressing a transgenic product



agent, the nmethod conprising providing an isol ated
transgeni c hepatic stellate cell according to the

w0 povensleos; detecting a first expression | evel POF/SGH®6/000149
transgene; exposing the isolated transgenic hepatic
stellate cell to a test conpound; detecting a second
expression | evel of the transgene; and conparing the
first expression | evel and the second expression
| evel , whereby the first expression | evel greater than
ilh bexepaiiccsmjﬂa&metlg&s ineethddevoelprisingitmasfectinigithé héﬂaﬁc kRB4te cell with

ound i.s an fibrotj.c reagent. [0014
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product operably coupled to a glial fibrillary aci
pprraeter epngistsradttes sequense éptnfOtthen EQaIDIN®y 1,ldr g yn alddligi variant or

BPhSE e RERRIRL: GORRh SeRl ] Re;peauence set forth in

s an a |c variant or derivative
of the sequence set forth in SEQID NO 1 for treating
[@0H&]pat incanbiher aspeet thet it prdvided en dolated t@mgf]nid IepatiotthBate cell,
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wherein the glial fibrillar aC| roteln pr onot er
sp@isarsthat ipan fligdicyaruy 9e éers‘@¥1w eﬁfemﬂ ID NO. 1,
or is an allelic variant or derivative of the sequence

[6€13]f Or hhanbheSEPebDINR islploQided REmAREPBE ?&ehﬁﬂurf% arift anti-fibrotic

medi cament for treating a hepatic fibrosis related
ageno thge methodogongrising preidies 2nsigeloted transgani¢ diopatiovitdidate cell

a@co?&lﬁﬂi& qgﬁfe%ﬁlb&ﬁ{onpﬁeq@c%&gt Ioﬁi t g)&)'f'ps{sfﬁ)ﬁ'l&%l %r ﬁq%tt%]s%c&gt exposing

conprrsing a sequence e erapeutic pro
tl@ptsbmtfldytrmgq:m@(tiepamcast@lateabelf tcba! tedtaroynpaand]i cleeciigi a second

ronot e t he [ fibrillary.acidic roteln
BRgREtreIevelo e 16, Brsiienand somRtsines B BF piprrssiagierel a9 the
sé¥ond lexpfksibis &1 alvw@kdb@ marﬁ@m&x;@éssﬁﬁr1bvatgrme10ﬂlah RBe second
sequence set forth in SEQ | 1 for treating a

emrﬁ%seqncleﬁ Bidicates thad therted cam@welﬁ aatiAlopigredeali cal
carrier. [0017] In yet another aspect there is

'ﬂb]' dad otk RSskcPtheld @RpiHed NARALF & Ydchk Adbrising a DNA
rel ated di sorder in a subject, the method conprising

SeEyARasi Fcedinagp thsrapRetios produelt operably Feenled & angishtiboflagy acidic
pFoccéﬁ]ilg&ﬂbfér % eNGE eg(hﬁl tf'BﬁllSl’éra&sl’&g gﬁgﬁtg{#’sﬁé)fg?)? rdoﬁ? Sts%f the

transgene €ncod I'ng a therapeutic pr
s¢quamsgenribp peSERL YD dNeu(] edistao alelid vaalant oriferilvataveyof the sequence

| ter nd,. rei n sai not er
S0 &P N S Refee B BpteRisriGed bl NG 1,
or is an allelic variant or derivative of the sequence
[0O:At5] f OTh lnbtheiSEPetDNGE 1s pfddfed] a bige of ial wlrectbetcoaipﬂblhg ra DNA

ere is provided a kit onprls ng a._vectQ
Seélaﬁ%e %Cﬂ%n& asthgtrerts @ﬁgwﬁi.qp@ra& t ¢ 2ligh éiaul!%ry acidic
pRRSE Fdrioted UPheRéinttRe 21igl FiBfillary acidic protem 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.

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



fibrillary acidic protein pronoter, wherein the gli al

fibrillary acidic protein pronoter consists of the
wGeweasmwses set forth in SEQ ID NO 1, or is anp@i/b&rnoe000149

vari ant or derivative of the sequence set forth in SEQ

IDNO I, and instructions for treating a hepatic

fibrosis related disorder in a subject. [0019] O her

aspects and features of the present invention wll

becone apparent to those of ordinary skill in the art

wpion corepiigng otedqubscef ancbding nthetgeatic pttoldm‘t optrabReuplet to a glial

SRR Aoyl BB R SR A e ot promoter
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of exanp nbodi nents of the present
qfﬁ%%mpme sFt(fggll]m éEQ IDIN@e pifert tseatingra freprtictffmosis related disorder

@8@2@%1@: glc%rrk'e?c Z vector; [0022] FIG 2 depicts

ase staining in C3A, Hep2G and NI H 3T3
ceI |s after transient transfection with vectors
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%(Nom Cc Panel cts LacZ RT cts
I le,tomsmn giiriie Vaﬁ’&me‘br @rigapicaf shebsegadnicn SdR‘forEPGR SEQ ID NO:1.
products. In each panel lane 1 is a 1 kb DNA | adder;

GO, ) oy 8B 18 sl RERAIRE ' R 1 v

da@BpAfng ac Zequendrs gm‘md;ng[ 8 CR&hpdatic. prBdldmp)thably coupled to a glial

se staining,in.transft ed 16 cells .
AR e O PP Pslan e heBine LR P sy il iptein promoter
chngstd 6f thacéduehccek K&TWVEQ mpubet €'k i alidiR \jaﬁﬂﬂlt(iﬁ“d%ﬁvatwe
goncent rati ons of for three days prior

fhe; sRslvRgce pOa2E) lrﬁfé! H@ N di @%dsmaﬂg‘ﬂp%f%gﬁ%ragea hepatic fibrosis

r§51@aﬂis8ﬂlefﬁésruﬁj}%ﬂc ected T6 cells incubated wth
different concentrati ons of PDGE-BB. The T6/|acz/ d

cells were incubated with the indicated concentrations
[B91PprOBer psppcts Hﬁ%éﬂa&ayssowlie dweserf igvenitionnyll eoomy ppparent to
tlﬁ G n S oGC i
ot AR SR e 00, LR A58, 5F 0B BTG
emb@;hm“éhe ofﬁiel ineenitiGh ircednjsictier with telHoedmachnying Higuhea.
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RIEF 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 cells
after transient transfection with vectors containing the /acZ gene under the control of a

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



[0028] FIG 8 depicts the b-gal actosi dase activity of

T6/1acz/ A cells incubated with 1 ng/m of the TG-Db
w@g00a/1840€t i on of incubation tinme. The contr ol PONSGH®6/000149

| eft shows the activity for the T6 stable transfected

wi th pcDNA4/ GFAP2. 2- LacZ under normal growth

conditions (37C, 5% CO2, 10% serum. The first data

poi nt represents the cells harvested 12 hours after

changing the nedia to 0.5% serum Data given as nean

[BB28] + PIG. Dddpikts gelrprtrephontsidofiGR p@IdLEtd fion pPDNA4/GFAP2.2-

0.05, ** < 0.005, *** < 0.001 conpared with the
I el Bt it 3 7) pod 2B TRAVEECRes Gt a1 0 6 celigngdcnd )
d&Eell (10004 aRd rS?Eu'lcPPIeCIE eg s B-a8@!78.C t1»9§é1d@a@pi<ats a GFAP-lacZ

activity of T6/laczl/ ells stably'transfected wt
& Apm genpaisz DNPh ePanghB| depicisdrasZRBRERprbducts from 50 ng

A G T L P 1

DNAdadiler;nt represent the four differentconcentrations
O, 0.1, 1, 10 ng/mM TG+-bl (fromleft to right). Data

j [ t EM *. P<0.0 ** p<0..001
I8BREL G Bt (SR oaBe S os0] SO 789 FieLa stably
teiRpiccies withehd 1O UB hoF ASLLeL traioedd) Ng/ M of TGF-bl on
the fold induction of b-gal actosi dase specific

LVit r.control of the GFAP 2.2 kb pronoter )
@ﬁéﬂm ni‘(l.él'g%ﬁ’“?tﬁ E@e@atogléﬂs& stigiag I WaRsiclsd 1 eahlsiipcubated with

digSRRC tdntentRRidné RFUCEEL RS aMRL eTd/leM1NEelRaWRre incubated with the
experiment. The data represent the mean SEM of six

indipaieq eangerdrationg il @B 1 duribrae deysvirion tgeiningduced
sanple; and [0031] FIG 11 denonstrates that 1 ng/m

| i . I . i i .
Gt eSS0 e AR Bl i wit
diderpatr edcenttatioeonf PHIGF-BB030} THI&Z/C2 . cellheve@e 2hdubated with the

R e e e Y S

nmouse nodel. A). Liver tissue section stained with
[0027]- GGt ddpindy B-galBtoTilgse staeing irssarsfestedtTéocells trmiubated with

YOO e o L 008 AR 9B e
cbicbAlrhiidns DEBORIFFEB @Y thf2033ys phive td sixiafeor s have
surprisingly discovered that a fragment of the human

r ter | cti i n, HSCs.. Mor ecifically, a )
150281, b L lentcR BF Biabstodiche vl BOTRGLY Bt gsbpaed with
14fb/m I S3che TEOF MNP as h)fudiioh B€ ind#AYon gigite ThHeCERSS I0RMhdNeTRREWs the

b7446) is capable of driving transgene expression in
aptigityrigr thed 6ctable transfrctadovith p)cDNA4/GFAP2.2-LacZ under normal 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.
+ p < 0.001 compared with the control; * p < 0.05, ** p < 0.005, *** p < 0.001 compared

with the non-induced sample;

[0029]  FIG. 9 depicts the time and TGF-B1 concentration dependent B-galactosidase
activity of T6/lacZ1/C1 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



Hep&2 hepat ocytes, C3A cells (a clonal derivative of

Hep&2) or HelLa cells. In HSC cell culture, the
wezpeassion of a transgene operably coupl ed torP@EI/bGHAE000149

pronoter is induced in a dose-dependent nmanner by the

pro-fbrotic factors transformng growth factor- bl

(TGF-Dbl), platelet derived growh factor-BB (PDG-- BB)

and |i popol ysaccharide (LPS). [0034] There is

presently provided a nethod for effecting HSC specific

tanzarggpeines @Xt, ds $0 og/ml (TG - ﬁ‘ﬁ(ﬂ’mﬂ letotoprigh8)l Dgta of six experiments as

tran with a, vector conprising a

PSS ERL “OnuRanry PeBUb Sy R BB w05

As used here| n, "expression" refers to any detectable

[09\30] [ [l‘i‘IGhQOtde@mEhepInld@ﬂn re@RECHE Q0 ri/rh PSASNG1 'dﬂ fhe fold

wi || be understood, 6,a person skilled in the
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HOSEARhaE SIS I8 alFRl t ,
g%é le, CI\Iort her nHﬁE]% lgt‘?issn r ?%dug&?ll{sg?%%gp\%‘r}}%du&% sample
e ﬁa@m@@hgﬁrlntelnaﬁ@gedm eappasassthomamyk BEMhefsinrexgeriments. *
sur i n t he optical, couloronetric,
Htﬁ(lc))drlocé)é] rela%% 18%‘?10%@5 elg matic properties of
the protein product translated fromthe transgene

joRBA] FEIGeddnnsonstrites alkdti ylﬂgﬁnpfrca? BENARICES ef@Rnous GFAP
gal act osi dase, e determ ned by known

as b- y
lagé‘%gxmg?w tnh7£6/éﬁf%%g¢@Hﬁ c sﬁ%lt r'aPe0.005, ***P<0.001, compared
witlBESHI®1.4- Chl or o- 3- 1 ndol yl - BD- Gal act opyr anosi de
(X-gal). Ater nat ively, transgene expression may be
determ ned a nown i nunol ogl cal nethods, for

0R3%D| eF1GeLt i 2 R AL-GiBoBBHesns virs dpisssedispecifically in the
he MESOENE c?]lfsq‘l%ﬁéh{/é} &' ﬁ"gﬁﬁgncogﬁ) n&ﬁﬁdlt%g tLiver tis%ug section

quence. e transgene can
&ta:namb with aﬂttlr(ﬁﬂf B amtllmdgat eBn The spok yysmet sed@om sﬂaﬂhud twittnanti-GFAP

ceI I | on of .

Bg%&sygEn er§e ém%%n?ﬁé 8H§%5r otﬁat“éW?SWH fothe sgpg tissue

SGC’tid’nons As woul d be under st ood by a person skilled in
the art, if the transgene is derived from bacteria or
viral _sources, the codon preference of the transgene

]HE@A)HJEQDESGBIPEMt of the target HSC. [0037] As

used herein, "transfecting" refers to any process
[0P33]ei nThsx @g/em@u"shmcstuepmsnagiy diéscavazed that ad freglerit nafotha human

P ILAER S RGN AR appopondins o
nekliebtided -2h63 be+4T t (SHQ! IDNNOUAR of fti hGXAﬂT‘pﬂgeQne (W%@essmn Number
h@gl./mg Strathpncgocltif l.entiviral vectors, Non-v

T8} B pARBRIS ft FEIRE BTEANG FXRTOBN. Mo Tt60Htsﬁe°e“S but not in
PB:‘PGQ'h@ﬁatB@&@OGBAQ@Hé @‘é’ldﬂﬂ?derfv‘aﬁv@m@) oPBKEScells. In HSC cell

asm ds Edextran, cal ci um phospha
CE’émﬁarfé% ERPIESHanGH 2 trﬁnég%lﬁ pereblysieupled étui hG}B APagurpmnter is induced

uﬂg;do?@ E%&%HQ‘F rﬁa;%g?lég} ’the %Qﬁbqg@c %%r?'ir%ﬁsférﬁn"’}ﬂg’ fg?o%h otnétor~l31
(TGF-p1), platelet derived growth factor-BB (PDGF-BB) and lipopolysaccharide (LPS).

[0034]  There is presently provided a method for effecting HSC-specific transgene
expression, the method comprising transfecting a HSC cell with a vector comprising a

transgene operably coupled to a GFAP promoter.



preparations, cationic lipids, and polycationic

pol yners. Many of the non-viral transfection reagents
wapaepswd®©col s are comrercially avail abl e and MUBGE200€000149

known to a person skilled in the art. In specific

enbodi nents, transfection may be effected by

Li pof ectam ne(tn) 2000 (Invitrogen) according to the

di rections provided by the nanufacturer. In other

enbodi nents, transfection may be effected by

[EO@ITG(Amlsﬁ Helag hexprassiar défeg té @n)t f@eddhvl@ iR She transcription

provi ded by the manuf act ur er [0038 A person skilled

nreduch af & ansgsne i & Fky- hofWil be Jederstogd gytarmss)mes&lbeé in the art,

thdnSeriph 181[1 1@\?%?5{% ? be YRR Birkel %yt &1@3’?’?11%%99 tﬂ%‘f %n%'s&re afd gmount of

enco abl e marker “conferring cellular

traasgaae HIRNEA&’@HBXMpI@ Nabrthegn Blpting oe qﬁ;mﬂteﬁ;ivaﬁ;T-MéR. Alternatively,

|dent|f|ed b¥ osing cells tao %.a@ drug. For. .

SHRP o S (P sho cnEaT it HdifeRilg | BY ¢ maring, the  optical,
c@ﬁmﬂhaﬁc therdRaR, sehatdgehic or RBLeficPypddResi FeRd pilotedd product

exp 03|n81the cells to culture nmedia containing
(5]

t@@ﬁ)‘é‘ieﬁ (feomy thedranpgene MBI g ERT examgds: (thqadivify pf Baeporter gene, such
ag ? O&%ﬁ%ﬁ%’e nﬁgrl%%{eﬁgm%@?gfcﬁmﬁ%sﬁ?sg ﬁsg&?g @E Bx%‘ﬁlo End substrate

I nt ar Ai the transtected cel
%Bm%éﬁéorbﬂahddmbBDdﬁalaﬂomm;dﬁ i @-galper Abctna)ﬂivell}r, ntegnsgene
ot her t

bt nat £ SRS P Rt B a8 oo Brampte, Wostom

ahﬂgmstable transfected cell |ines may be obtai ned
after at | east 6 weeks of drug selection. [0039]

rnafivel where the fransfected HSC e
IBP3ET Dons Mooy e Py oGP TSRS uE B codieg tgfuence.
TheSrankgtAt QR EnCodkes RAMA YIRS car béaﬁﬁﬁgé@ﬂn&slpk&elm pBRpeptide
se|l ected by optical nethods, such as, for exanple

prodyst webe tnskeadartle d he £pding seioRf theiREsperevmenbe eontiguous or
n( Aain Bl?éjﬁilﬁln‘ég trors./ A%EW% d Bt G@Jels'f&;c{\%ﬂé prson skilled in the art,

entifying trans ectants based on nuc
lﬁglhrurajlsgqlel ipdlerivedc fromshacfedn ogxanap k@jrceso them]dnn amiblycsq:esof the

Rl ey e B e E el B “hee o Hdes

prinary hepatic stellate cell (or ceIIs) i sol ated from
[003Ar, As vsed |hemein, cBtahsfectdrl’ vietkrs o mnty hprocess vivhdrein exogenous

ssage rimary.HSCs. hods. foor isolati rinmar
BRRE o Do R 5 4, HYEr 28 TarPret i i Gofiy il mbonods.
Bx@ihpRY 8 Pirdl ,mdthaiB evAeBEd krldRgh tor feidof GRMBd (nl#8 4} and include, for
Hepat ol ogy 12: 3234 and Cassi man (1999), Am _J. Patho

example,) the fé@il)lstrajﬁn & denfinigalovsngions N Y:‘faétt%Sfé‘ttW@rW@%dS would
RS HeSEIWHEHEhE sklggﬁnerbd?lcéﬁfé uGQtiial @X @Sd"a%ﬁ p%}g}%ds, DEAE-

activated HSCs vat e talned
dwnmm metdiods, plm&phatas,oof—pmmpﬂ@wpl e 1mb150ngertttour| na@ctroporation,

ungoat ed ubstr.at es. -

Gk Py e TR e PRl BRTSBAT apr pRpat i
p&pafaﬁaﬁsh ¢a$10@1enﬁpla‘s| ¥nd ipslyiceordy poendrow Wiglyd 00fthe non-viral

qg%?“ frequent gresence of other cell types and the

trp celiop geagents 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.



< 1% transfection efficiency of primary HSCs (Xu et
al (2005), Gut. 54:142). As used herein, "HSC' al so

w0 p@bskess nodel HSC-derived cell or cells, SucPCEHSG2000000149
exanple, the imortalized rat HSC-T6 cell. Rat HSC- T6
cells exhibit an activated phenotype reflected in
their fibroblast-like shape, rapid proliferation in
culture and the expression of desmn, SMAA GFAP and
vinmentin (Vogel et al. (2000), J Lipid Res.
[0038]) : 88 2prsoiskidiedHBCtickeart wedldrdmlbw hoeltd iddntiés av&muhfdctbak HSC.

known to er.son skill ed e art and |n ude
Fag smpfé e ﬂﬁﬁﬁﬁﬁw{%eﬁ n891610r?8 e%?@@rs et Wéﬂ@w%femng
cElelldr rblifi@fceGXMinQta Bhg, thad€0&aAnts fdy be &Hsnﬁﬂ&) by %o@m%}fells to that

and LX-2 cell lines express a nunber of markers o

deng | Vet exanmbe cellntpsfictyd SiA slpiccmip eneading the 4ot zelectable

T

Simble tonsgandc HSCaired nizy bgrselettiad by indx¢asingeh torcentratiop of the drug

s gl heFerg BeteogT Bt AR OrE FraepRerbls [ pgproprist
pbGEad tibef Whigh villCdePbrd, AfmbAg SR RIS, iof tﬁ’@ﬁfcﬁh@érb(tlve rate of the
cou | ed mnth a second nucleic acid sequence when the

cellsg Ja ews ingtances, hectirblatransfagiediceB daes may e iobiaier pltergrleast 6
“%agﬂﬁ$h &1&agi.ng sequence is operably coupled to a
pronDter # e pronoter activates transcription of

t he codlng sequence. Simlarly, a pronoter and an
[QGAPAnc etltcanativelye veisky thso tiptséestath E15C hépreﬁ;ha@cﬂuorescent marker

fo@é:lﬁ &dr @)?arﬁ;g € &FPQP gr{}) &tllts%o%%engc\[fﬁl%theg O %gtgd fcells may be

se vences hancer s “nma en se
sq:jecmm)bg raptiasidmathods)cdoch as, fonlexample, Iﬁmyreb&no ;aeui‘aalnédy cell sortmg

RN oo b OO naucnal. bier aprfoon dirisine

trERARHELEasad 6n BOAEIL QLIS brifiRAHba] subs aWCf@f kadtple, southern analysis
understood by a person skilled In the art, the

GFAP
gl kfe R ﬁmEBE%?é‘ﬁEeW@H@ be keovgbieratsespnshillsd dtthe pen Aypined herein,
“get %cﬁ’uﬁﬁ@raaﬂrtrﬂarp%e {/(‘:t QiRgdoai Ggﬁ’ JQIIQ ik tgtf3 I'OPINIA\JGI' as well as

vector. The ‘vector contain Itrona ement s’
cellsaterisgd Gamftbe int vigroipassage aff primarydE$ et M@ﬁnod$ éplwowmgqmlmaly

H%E?s nvgorﬂl(? gl ﬁ(‘ﬁa%ﬂ t?f ]%)quonvs &Ee%r in tﬁg ra e)f’oalrg%(a%ngle teos\e/edlc%crlbed in
Fiiéthna’meo(lam) ZHeRtglepes]2:9d84c mndaﬁa@mmﬁer (198b), ulAar J. Pathol.

15 RER AL TR R sl GOt Pl S dRcludes both
a ahﬂekdeﬁﬁaﬂdnac@mted Gduar AdGhakddonsts ﬁiawve%&uwatﬂydq@k@qnethods

known to a person skilled in the art and include,
Sthb es.dRpngmple, By sulturingl psimar v HiShg 08 upeoatadiod)stic auistrates.

transcription term nati on sequence, such as, for

oggg]&gln?vemre B%ﬁsrxqrxﬁ?@onlag%gggasgg{%} ﬁd@rnntégwg%cyr 9 Lér@herally
lipitedt by the, lownydeld iof HSCsclugquent mn@eofgqjmrrccb itypeed andhthe 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 phenotype
reflected in their fibroblast-like shape, rapid proliferation in culture and the expression of

desmin, SMAA, GFAP and vimentin (Vogel et al. (2000), J Lipid Res. 41(6):882). Other



woul d be known to a person skilled in the art, the

ef ficiency of chronosonmal integration may be enhanced
whgoopnspsdei ng a | i near vector, whereas epi sonaPCT/SG2006/000149

transfection may be nore efficient with supercoiled

DNA. Linear vectors may be prepared from

circul arvectors by known nethods, for exanple, by

cutting with an appropriate restriction endonucl ease.

[0044] In one enbodi nent, the GFAP pronoter is

IdBGplerivasiimodel gel? ligeskiporfld hg lmown toa pesposidilaiintthe art and include,

| eot 216 +47 of hGFA n Bes t
BYELEHL I5na AT Cat S sty TR0 BRI o eoos)
@i, 54:1994)Botd LNeuaas TIX-1 4611 Il;@é%CthZnJayQ n@inbal of rﬁé&&@of activated

DeveIoPnentaI Bi ol 0 187: 36 detailed nore fully

H5C1 meludingoddany ieng ngs] etllv?ﬁé’y bnephashbergrslown to possess a

I t re
PUREEAGH OISRl Ing, LRRORRSIR PAETR Oy e
dv;lctmwd;r’oyfgrbwdnge M@tng@l&‘ or by cjlodet 5] lowseeuns pediaf (X ef al. (2005),

e

GAGCTCCCACCT CCCTCTCTGI GCTGGGACT CACAGAGGEGAGACCT
[MMWWMEWEMM&EW TWABCECIdookiChGeleic acid

ki, ARG ROTAGACB A AN AP A AR e, &

dodk @&ﬁ@ﬂ@%ﬁ?@é@gg W EetAGN %@%@%sempﬂon
GTAGT GCTATTCA GAGGT GAGGGGATCACT TAAGGCT GGGA

m@m@mgmAm&B@@M coupled
ATATCCTGGTGT%

m@d’ﬂ@@tﬁm@r Tﬁ éSope1 ably
Cﬁ@ﬂcf?if W%W%%@%%ﬁemﬂx
e & 0 &@CT TCCGAGAAGCCCATTGA

AGAAGT CCAAGGACACAAAT ce TCTGA

GA CTGCE3
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 contain a selection marker, such as, for example, the neo and Zeo® genes, which
may confer cellular resistance to G-418 and Zeocin™, respectively. Other selection
markers would be known to a person skilled in art. 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 as, 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



GTGEGACCAGAGT GGAGGGCGT AGAT GGACCT GAAGT CTCCAGGGACAACAGSG
CCCAGGTCTCAGGCTCCTAGT TGEGCCCAGT GGCTCCAGCGTTTCCAAA
WEBOATO6HT CCCCAGAGGT TCTTCCCATCTCTCCAGGCT GAT GT GHCABRANAA 000149
CGAGGAAATAAAT CTCCAGT GGGAGACGGAGGGGT GBCCAGGGAAACGHEEG
CGCTGCAGGAAT AAAGACGAGCCAGCACAGCCAGCTCATGTGTAACGGCTTT
GTGGAGCT GTCAAGGCCT GGTCT CT GGGAGAGAGGCACAGGGAGGCCAGAC
AAGGAAGGGGT GACCT GGAGGGACAGAT CCAGGGGCTAAAGTCCTGATAAG
GCAAGAGAGT GCCGGRCCCCCTCT TGCCCTATCAGGACCT CCACT GCCACATA
TAGACGXARSIBEOY G BT GANT BCGAROEEAEAestriction
CTCCAGGGAAT GAAT GGGCAGAGAGCAGGAAT GTGGGACATC
\GGGAAGGACT CCAGGAGT CTGCT GGGAAT GAGGCCTAGTAGGA
AATGAGGT GGCCCT TGAGGGTACAGAACAGGT TCATTCTTCGCCAAATTCCC

[R04ATCT TICOAGSELEITACAGCTGRAGE GAGATAARGEETEEET HAT AT fragment

R T T AT T CRRT AT FGAGIO91),

BECGB%AEA@GW@@T G%%%@&CJ TTE@% e W%:Tﬂuo et.al
@%g WTHWWWMW@M@MME@WWWM

e P GO G

(@m&@rﬁa@medﬂ@«@mg@mr@ﬁ@@e&mm@maeﬁm
GGGTGAGGGGAGCT CTCCCCAT AGCT GGGCT GOGGCCCAACCCCACCCCCTC

AT eeee
O e
ﬂﬂB8N@g@ﬁﬁﬁﬁﬂiﬁﬁﬂgﬂﬂlumﬂq33TGCTCGC [0047] In other

enbodi nents, the GFAP pronoter is any naturally

0848 || BARGEIGAREFER AT G tid dpilciqaabagacer
(EA?@GAI(HB@AGTC&"K]’[@GACT@ACA&GIT@CQ(AN‘FGCW’GAG@ATACCCTGGGCTG
GO R R T A GE A Ta P hah BOCHRATOTGGAA
@@AT@AWI@AG@Qch@s,&@ﬂrcirx(m:(F*AG@@%GQ&%(@%@AGFGGCAAGACC

transgene expression I n For

(A FEFERACAAAN AAKTIEIAA A AKTARA GESABIGIIG FAGTGACACACACCA
qx%ggggg%ﬁéﬁhﬁﬁ@kb@Aééé@&%%éT@LGH&E&%@A%QﬂXﬁ%EETGGGA
GGTTGAGGCTGCAGTGAGTCGTGGTTGCGCCACTGCAGTCCAGCCTGGGCAA
CAGTGAGACCCTGTCTCAAAAGCCAAAAAAAAAAAAAAAAAAAAAAAGAAC
ATATCCTGGTGTGGAGTAGGGGACGCTGCTCTGACAGAGGCTCGGGGGCCTG
AGCTGGCTCTGTGAGCTGGGGAGGAGGCAGACAGCCAGGCCTTGTCTGCAAG
CAGACCTGGCAGCATTGGGCTGGCCGCCCCCCAGGGCCTCCTCTTCATGCCC
AGTGAATGACTCACCTTGGCACAGACACAATGTTCGGGGTGGGCACAGTGCC
TGCTTCCCGCCGCACCCCAGCCCCCCTCAAATGCCTTCCGAGAAGCCCATTGA
GCAGGGGGCTTGCATTGCACCCCAGCCTGACAGCCTGGCATCTTGGGATAAA
AGCAGCACAGCCCCCTAGGGGCTGCCCTTGCTGTGTGGCGCCACCGGCGGTG
GAGAACAAGGCTCTATTCAGCCTGTGCCCAGGAAAGGGGATCAGGGGATGCC
CAGGCATGGACAGTGGGTGGCAGGGGGGGAGAGGAGGGCTGTCTGCTTCCC
AGAAGTCCAAGGACACAAATGGGTGAGGGGACTGGGCAGGGTTCTGACCCT

GTGGGACCAGAGTGGAGGGCGTAGATGGACCTGAAGTCTCCAGGGACAACA

_4
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retain the ability to direct HSC specific expression.

Al lelic variants of the hGFAPpronoter al so include
woaa0anadebey occurri ng honol ogous sequences fronP@L/B&2006/000149

organisnms or allelic variants or derivatives thereof

that retain the ability to direct HSC sel ective

transgene expression. Methods for identifying allelic

variants or derivatives directing HSC specific

expressi on woul d be known to a person skilled in the

aBGCEGAGEHN: QFE@A@G(E)I}CGEA&T 161 GEEEAMT GEODE8AGGGEITCCAAA

bR B e A TSR FiGAS B AR afiEBbaacT

@GA&?&QAA&“IA@IH@EC@@GH‘@G@AGA@G(BdGGQ}CﬁITGGQCA@}G@AAA@JGGGG

Chrfsfadd AR B Sor AN Bartodlaf s RaCaceTTr

GTGM@@T@?G%@%&@r@é’r@:@"m@dd&t})&cg&é@@ 'quﬁGGAGGCCAGAC

expression in C. In this context, se
éA@%&GGﬁ&Gm@@@TﬁaAﬁ@GAﬂAMT%AG%@CBAAMT@@@GATAAG

R e PRI SRR L ACE acana

(BAp}ﬂGE‘A{T GATTLA@U TTAGAEANGEGHHIGHEGRTSCAA TIATCAGCCCCCA

QR AR T P A AR AT B AATRE AT

WTGWQNMGGAAGCQ&cT@QZAbﬁ}A@Y@TG@'IWAﬁTG%%C TRETAGGA
t hor ou gh known net hods, such as, for exanple, ancer

ANEE gggcchg@s}@@gmmcp%WET%W@@TCGCCAAATTCCC
RYPS I@ﬁfl@Aé@b@%ﬁAﬁﬂ&éb?Gﬂt&f@Rbﬁﬁ‘Aéﬂ(lie@f?@%?%l;ATGAAAT

ar cloni'ng téchnrques known
eA&anAGTESGAadiC AEG TICA GAGHTORKT GTGATA CACIOCTTCCTTCCCT

G bR GG T iR PiecClanc doact

@n@d@wm@Ammn@chgmmmCWG@&@CAA{@CART@CTC
(ﬂyﬁgﬁ c.acid nolecule or construct neans

JOGH s TRUEABAC T BOS S\ TS A AR/l %@ﬁCACCCCACTCA
G@@Q‘F’@T@@qLTWTW%T?@@%@K@%A’PA&FT@?%@’E@??CATCATGGT
nucleic acid nolecule refers to a nol ecu
CoADELCOAL K TRICTEG A CEOACCEN USRS 64 GAGA GRIGT(CTGEDIGCTTCA

AR AR R PRA R T i T R Bl ecafiet® it oaro

(A GEAGITGGEGRGCE CAGIGARGOTTCES TORGGBE SCRSTEHNACTEAGTG

Qe AR B dekrAteagErbP iae SheRPcACoceere

ALGIBQTM@@AG&GG@@MG@@AG@é@@A@CCM@éA?WCTAGCC
under noderately stringent conditions nma

fo
Ot ETCAE e dCLA TS CCAGRAGRHAC &GGCA:GAGCAGGT
TERIEE at 650C, d hi

in 0. XGCﬁu%évg%A¥%§%§§?éﬁ@%%&?iﬁ% Ausubel , agt :?s o

eds), 1989, Current Protocols in Mbl ecul ar Bi ol ogy,
[QRA7] 1 In Qthanerbadinets, niye AIBAR i aomster lineny mshdalljobocurring or

eﬁ@uke%%a‘%e%?e%%é thap an af\lqlc varlallft or %empatlve 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
retain the ability to direct HSC-specific expression. Allelic variants of the hGFAP

12



2.10.3). Alternatively, hybridization to filter-bound
sequences under stringent conditions may, for exanple,
wheoopasdeos med in 0.5 M NaHPO4, 7% SDS, 1 mM EDIGT/86G2006/000149
65C, and washing in 0.1 x SSC/0.1% SDS at 680C (see
Ausubel , et al. (eds), 1989, supra). Hybridization
conditions may be nodified in accordance with known
net hods dependi ng on the sequence of interest (see
Tijssen, 1993, Laboratory Techni ques in Biochem stry
BHEQEN %&mahldsmmu@@y OCCUIWE hiodhiokegoiid sequendes Mol eiher organisms
eryvi ew.of i nc
Af ﬁelﬁrl ﬁgtgtcfg%ehg%tav ?‘] efrth%t re%%ﬁh%g‘@l”& é&ficﬂ I}%Iceselecme
Franﬂgenaa@qngssibn Blisthudsefor itawifyag klleliCoagma by derivatives directing

?@\ﬁe conditio ]ﬁg%r ﬁ%sel ected to be about 50C

St 8ﬁxli’fﬁ%“°c“h‘@? PYI Ay 2 psrsaR skifed imide aife farfoxample, by
deetienGgppaig. @ defined ionic strength and pH  Stringent
hybri di zati on may, for exanple, be conducted in 5x SSC

@ﬂﬁ 0% f ormanm de at 42 0OC and washed in a wash buffer
8l st il gtills othgr emisaiiments.sthe0GF ARapioster ds 2 recombimnt hybrid

Bﬁémo'téi“c%ﬁ'%h@iﬂg R or Eﬁﬁ%ﬁm nu‘% us Q]Zl@%fceraetl%rlggn 3 %%ergbly coupled to

m nut es O nTnutes
#H eia E(g'thIQQ)f the aatl@sh,GFlA(ISpmmmtﬁr GSturlcel Bﬂarmlrwb ®8idk or derivative

The, d of h . L
9R8 o WOEL LTS 5958 oL B SRS D greson i
Hﬁ@nt Ilhytthhﬁmtdxh&seEeeﬂV@ BLRSssRInCrefit Itml bﬂbnﬁ'térQHﬁd%an direct the

nmeani. njg he oc%rence of exact_ mat ches between
CREEEAT 852N epsrapptoupleddranagane b1 HSEq buias én nar-HSC liver cells such

&Qf&’@kénﬁplél%e?&toé ntity may be conducted using a
var i ety of gorithms, such as the |ocal honvol ogy

@I ggill of Smth and Waternman, 1981, Adv. Appl. Math
049k g2 Theica hasearotlgagntain @ﬁlhé’htld @r(gmtﬁlt inay bé sdlesel! Eomnknown

e@éiﬁ’enw @ﬁé}f‘as ;‘(976%1 gl]p %ﬁx&ﬂc&'e?ém gf'sl_froﬁ?fhe B‘i‘g@gg %é%g%alowrus or

simlarity meth o ear son an
Mgt be el cledeints ISAIBE: thadbidh lamvnt hethodspsicRr dss @6k example,

%@W%ﬁ ns of these algorithnms (such as GAP,
A and TFASTA in the Wsconsin Cenetics
Sof t war e Package, Genetics Conputer G oup, Mdison,

[0P50]U. SHybrjd piSegteenmay Eblelsgmi’ieﬂtedﬁ@éyn@ét&fdahfm‘é%ﬁl'aﬁQlology and
escribhed in Altschul

rr?#écu]lljasrlc %@ch%’qﬁ%‘maol oh Ithe at{.cfoy pxample, @8 gps‘ngqchy@ Sambrook et

a,hubazoeh)emocv@mulal S tangaa)b 1579 or . PEFL RN
Y bge avai | gab(iﬁse) M’%?%aggﬁ thdé EEB %ﬂ?g Harbor

AST
L@EW?@F}?E SB: lgﬁ g’gi{l e LBdgistped: dhertaring rlfe((on‘rﬁwl@mghwhdfmreferrmg to a
nhE1EiR aBRt malkcllt bPedrsHW-AGRL tl{élllt g}:t@f'ol agt%gy n&cl%;gglg\és%éltences have

enbodi ments, the variants and deriv
beenarseorsigiogd, stch ’réatsnef%@% t@at ré@ahin0dhdeic atid npasdulORYers to a

m%Fecafe ttwﬁq§$o?ﬁ? r{?s\e;(g f}? I e %cz aqdq%tgﬁc{eénthna? glé:ljlgl:nn @ggq%g qhﬂpoduced
bﬁmmﬁmfanofmukarbxdmglmwcﬁmtlﬁ@t may be useful for the
identification of

[0051] In 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 stringent conditions. Hybridization to filter-bound sequences under
moderately stringent conditions may, for example, be performed in 0.5 M NaHPO., 7%
sodium dodecyl sulfate (SDS), ] mM EDTA at 65°C, and washing in 0.2 x SSC/0.1%
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HSCs in vitro and/or in vivo. |In various enbodi nents,

the marker nolecule is a marker protein. [0053] A
worenokas2ep®l ecul e is any nol ecul e whose expr essPOISGENG6/000149

be determ ned. The marker nol ecule nmay be a RNA, whose

expressi on may be determ ned by known nethod based on

nucl ei ¢ acid hybridi zati on, such as for exanple,

RT- PCR. General |y, however, the narker nol ecule is a

mar ker protein. As used herein, "marker protein"

SESeatA20Q (@emmmlnet\mo@s)eiﬂik%ﬁdrmt Bratbails in Molecular Biology,

R L TR .

2NA.3Y. e&l&@ﬁamn@ ﬁ%rﬂﬂzdﬁbﬂ o) ﬁftérulﬂfuﬂﬁ GEflfend¥s %Qérns%nngeﬁf conditions
el | ow green and

exa bl ue, cyan, green, and
n@é framile.die gﬁrfavaﬂg @) M NeHRB%.68hSDSOL e EﬁTA@lt 65°C, and
I I 0 S0 J t.h
R P e 3D R B B R eRuEbL o ol Sty v
Hgbradiz@wzlquadwvhmaselxq)medﬁ' ed in ayrdagce wigitkhown methods depending

ern1ned b rovi di ng..a sp c, substrate and
et ec%eqH%an: H% ﬁ?@&u@?%gﬂfse’é’ng@ﬁak?@r 3P %@@F’qu@ AnBiogkemistry
D}ﬁd SAulyLtly| Biology KL BFidlzglidVs Wil ikdi8s AcRI PRYRIPD&: 1, Chapter 2
alact03|dase and luciferase. O her enzynatlc mar’ker

p(P EFH P \Hé’l!?F'd’leé@f&lﬁmzﬁt@na@nﬂéh%ﬁfﬂt@m afineglejcracichprobe assays",
Blstvied, NeQt V6K e@aﬁijdllge&hﬁ%entt Q@ndﬁ%ﬁ@ea'ie ?Jlé&e% {3 l{é%out 5°C lower

any protein ose expresston na
thapntfrrothergiad andlijng p(ant fox a}rq)d:p@g:lﬁb)sequenw ali angefmebl abst efilength and

B SRt RiASEA A LY Lespirizcs, AR DInds Lhe s o

foayatbileaat pia S(Claﬂdlai/ashéﬁ nbadyasarb@femeﬁmétmgaéf @0k I§S@dxt 65 °C.
or. indirectly | abel ed according t

be. d
R DRl T 5 ot 2 r et 00 Lo g

nafeds] FA0mMutdy, 60 litRdse S BiRtutély 80 aflitdlet 66 kifi¥es or 120 minutes or
expression of the marker protein by ffuorescence

g oscopy. O her imunol ogi cal - based detection
nmet hods, including, for exanple, immunogold staining,

[oeg2p! a*l’ﬁé ldepge @%M&%B&%Er{ séquitRey 'ﬂm&} glsplbe expressed as a

preci pitation woul own o a person sk
Rerrentgge of jdantify exdien jthe @qhﬂmteimanbptlmalﬂpealrmedk,eneaprr@ttﬁe Bccurrence

dfs ePact %Q&B&Slbg%f‘e%n h%o e%ugasm i od! mente$f sgcs]ueences for

transgene operably couple
oampaxisms af tde&mtzymwytbeazomimgmtsmgﬁﬁvaﬂﬁqdoﬂwg&iﬂﬁns such as the local

rap r ct" includes an expreSS|on

11%’3\? gllg % Iogﬂéé’é‘fkhlaﬂgs@%teé‘ﬂ%‘h ial%g la 4dnAgp!. We?n 482 the

mh@loegSalignmetiaﬂgioritmmbeqee’éaf%nﬁhea‘{la iR, 19782y ”@9} 'Bib 48:443,
RNA or protein that has a cell regulatory ef

t‘?%éﬁa@ for imilas iy .rrwﬂmds@fag@rq@neanérhlpman,owssr Betemdhatl. Acad. Sci.
(%{%85{1 Q?%@g‘%ﬁ&gl'}%%og{p%%gﬁé% ﬂ%yl 1?51890(918 té}%gflthgls {sughias GAP,
Bayd THhT i e5ie aRNAFASTA inithe BRMANsin Genetlcs Software Package, Genetics
Computer Group, Madison, WI, U.S.A.). Sequence alignment may also be carried out
using the BLAST algorithm, described in Altschul 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 Center for Biotechnology Information (through the

internet at http://www.ncbi.nlm.nih.gov/). In various embodiments, the variants and

derivatives may be at least 50%, at least 80%, at least 90% or at least 95%, or at least
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[ 0055] The therapeutic product may have clinica
useful ness in diseases or disorders caused or

was®weasmved with hepatic fibrosis, including, POISG2006/000149
exanple, cirrhosis, hepatitis Cinfection, hepatitis B
i nfection, steatohepatitis associated with al cohol or
obesity, henochromatosis, WIson's disorder, primary
biliary cirrhosis (PBC) and non-al coholic
steatohepatitis (NASH). [0056] In various enbodinents,
99% idheticap engt d@terpﬁmﬂluminfg ssughm adgurithms. bIrDtViarious embodiments, the

tide, Various anti b S . | .
BEFAER snooB i BifkeERidlsule Rt o R iton B 1Bt fegton of
HS(D& e tirbandiy z;pﬁb& | T afoub BRBOYmehRethd Mdrkdri s18¢Ul& is a marker

gﬁhde may reduce or inhibit fibrosis by: (a)
Pre¥Uti ng i nfl anmation to avoid stinulating HSC

activation, such as, for exanple TNF-a antagonists and

LSBQI | e%klﬂarkjeg n(dléeui]eobs s an &bﬁloféhﬂ@ GHo¥e @%lﬁérsﬁglu}n@;’ 'b@gdetermmed

C activation, such or exanpl e, terferon and

Hesometkey molegilsvmay bg@tRNA( PiEpSE; expne)ssm@ ntayaiei degermined by known
IBEtm)Ji fb?{ ﬁtdnvrﬁ.lcleld Q&cﬁ) gg 1cﬁZat1%g nésL{c alts gl reex%rgylpﬂe RT E(éﬁ a(generally,

responses o

cmreveog aimpinerkea moaz@nm BtaSmbﬂtexPﬁGFam FG&s agedT] Hﬁ-am, “marker protein”
ragmne n

olu | e co nate receptor
ﬁeﬁe 3 %@@ Q5 PR &g&(}f 6Pb°€h‘é‘ﬁ’pll‘é°a @éqon IE"%rbe readily

&R&midd, (s8dh 'a@dﬂﬁee o agEed AlibiRoens YedleidS(GH DN A vect
exanpl e, matrix netagﬁ%pﬁgtease eﬁw% Y i I27] g Jotors

aeding phes fyaicaimrotenpdor pramplre biﬁecc)@mﬁtm ancbyqllgw-@een and

r% Iafer co&hﬁ&‘@ﬁﬁ&' Ebeﬁlaﬁlr gg}bﬂgéflﬁg g%tﬂ?%xﬁatg% aé%‘tle}en? v?(wgc? Bes fglpown toa

art I nc
erodiskillsd of thehg. Mxﬁfe%nganbodimﬁnts tthenprl@dpmtelmmay be an enzyme
doni nant ne and. TGER

ative allel es of S
e nantesREg bty B Py TS e prone hahaite Riiplae and
dendtin@yhebgrodii@abLehAhate hirfvei.0 B?daﬁhf)le@ &f %Hbﬁﬁéﬂc%hﬁk&s proteins
gg%%pg,fhos horyl ation site, for exanp by repl aci ng
o} BeniRe, Mrsclactaitispe and HisHpiasse npéheaﬁpzmtwan%wdprotems
VRN BERAoVAE AL petfonf R111EE upfhe-glg:RInV@Hél @nﬁ)'ﬁﬁ’negfs mq}{\QKér(brotem

a person skilled in the art. her therapeuti ¢

TRRYORRAIYSPIPUGEI Wlkse expyessitant @e dqﬂmdwmummaﬂlyefm example by

p?@ﬂ%b%%l déd%%tl?#cgﬁrﬁﬁé{c ﬁ)g%lﬁ%hl\f/ergﬁ%g%%nc{ bm(]tl dtlilB Clee[J protem, or
aufregmett dhekebﬁ/ ?T_he rastibodykinlay e & rpolyletonal tntitvdy dama ma@dioclonal
S iy S P SRS PheL ot e
S0 AY) Cfbr eiampw llaﬁ’el{nﬁﬁelt}ﬁlal fRloBescift tdye %dbﬁt&gné leRpre&ibn of the

to any particul ar eor t he product of dom nant
nqglgpAt Pro ualhYeﬂéowwmfeomwraﬁpowacQtw m@roécmal@ased detection

SRR PO BRI  RD P ptqromc
enzymatici mpltgnoml\b&@uldrl@ known to a person 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 product having clinical usefulness, such as a RNA or protein that is involved

in disease prevention, treatment, or a RNA or protein that has a cell regulatory effect that
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general |y doubl e stranded 19 to 22 nucl eoti de
sequences that can effect posttranscriptiona
w@doensdeng of cognate MRNAs, all owi ng for sel er€T/9€2006/000149
suppressi on of gene expression. Generally, and w thout
being limted to any specific theory, the sequence of
the si RNA therapeutic product will be conplenentary to
a portion of the nmRNA of the gene sought to be
silenced. For exanple, the si RNA may be designed to
fy tipiodNedeinniliserseriRroNentiaro @i rigati@at.bl The Hl@@lpemhd pra@lu@t may be a

gurce of ., TG-=bl in r fibrosis
i .“?ﬁﬁﬁltg%?‘%m y' Peﬁ{ﬁ?% Pt oRarhro St RUIoRRERNA or
aagietoBNA.e its degradatlon (Freidman (2003), J
Hepat ol . 38 Suppl 1 838) In other enbodi nents, the

i'ég%j des hybri di ze galnst alé ) )
gen SOHE Peugdmay Fﬁ‘ e ionl pesfilasep i diseases prdisorders
kiised basssbeigRd ShdViphit EEro%Wn@l‘h@%ngdr@%ﬁalﬂ% fﬁ?gﬁg r1‘1eﬁa’utls C

posttranscrlptlonal mechani sm W t
ipfectiong diepatifisnB nﬂfﬂ‘étlpnbc sieaiohengtifis cassacidbech owiths alcnhol or obesny,

PG Wil S8R IRV i T oo
de@p@nsﬂhs@ﬁh$EX|dlze agai nst nucl ei ¢ aci ds encodi ng

pl atel et-derived gromﬁh factor (PDGF) or extracellul ar
fi.bronectin,

I
e T i o S0 B0 e R o PO dd i g Torotc
poIRpoMidwOVdribuld entlc fibrofic polypamdasewa@m bekinbhvdo b Beﬁs&?skmed in the
art RNA deS| ned to hybridize to a specifi
B JuonEhhe i @y RRATCDST-he AMTRIRTcQepigdanay reduce
GOmhENEABloSs byt @Hgdd&ﬂé\r@la%mag% dh Y6 esQﬁﬁLﬁ& VI-%(E eQggvatlon

are often nDre ctive 1 n 1nducing RNA 1 nt er eren
Furluar) for crpraple JOWE 1 datagenists anil intddeikinil O glls1 NG d/mttﬂll}d down-

qulgﬁ‘i’é’v@ﬁt@ a@m%ﬁ&'? of e Kis! fof %x.lﬁugglte ég‘tgg‘%rpé bEF@ {L’eé)awga growth

| Sol ated HSCs conprising a tfan
fagtog(HGFp,r (;q}mee‘uraleze qooliferegive, oﬁhxa»gexﬁu,s casedlt Sorqfr ohﬁ‘ﬁ-‘ammatory
nt e Iated The transgeni ¢ HS

{e e ‘%nSt st ?‘?“rss’e%ﬁtase Ssarmele entaggnisne 1 ERET; SGF or TGFa,
mtludmngObe&g%gﬁ,ﬁsﬂesr,ecéﬁ)ﬁﬂaﬁhginécnl@ r@p liiiu@é I—fSQf %Y(%lso E’dcﬁgas for

ene therapies. In sone enb nts

anti - OSI S
PRy ?ﬁ[ éi%%| qr (P)sm&U?er By degradatian, WS@ a‘-lf,6f0c ekimplndmatrix

Ihaam@ﬁ&hﬁk@(?ﬂhpq?nEnts t he transgenlc HSC cell is
T6/ 1 acz/ C As used herein, "isolated" refers

6 ansgenic HSCs in in vitro culture in the
[b Bl nc B ipesifis epmbeadistent thetherapeutictprpdst 1s[1@91@3]omar therapeutic

£ OB, KRB JE5L [ o, o
procuntsgithe SHBC,7 gene, andnthe ppddatiedt ddrintmt] neghdretalicfes &)f Sohad 3,

sent oy ded itro and/or in
Sﬁa@of%éﬂr%%ﬁlﬁhyomman? negattlve gorms of tl!?e gmad proteins are known and may

be created by serine to alanine substitutions in the phosphorylation 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

factor receptor (PDGFR) and Diptheria toxin.

[0058] As would be understood by a person skilled in the art, a “dominant negative
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for anti-fbrotic reagents, the nethod conprising

detecting the expression |evels of a transgenic marker
w@e@baso©per abl y coupled to a GFAP pronoter i PCEHSG2006/000149
transgenic HSCs in the presence and the absence of a
putative anti-fibrotic agent. The two expression |evel

are then conpared and anti-fibrotic agents are

identified where the expression of the marker protein

is reduced or abolished in the presence of the agent.

THelaS gepe adirisr whose cvxptessien sSniibigs be rethcex thedbiblpglcabéffect of the

,..such as. .far e |l g,.,.by the nethods )
TR BrsSUBE 0BT o T MR Rapp: el B mmaieprticutae theory
ithe firbéucadf a terhinghtiodgaMve Allele MHydofrR b inashive ek S&h&id®mplex with
t he c&ncgﬂ%ratlon of the anti-fibrotic agent to be
tedaoqust pHbe wilddwre alléleor ding to the in vitro or in

Vi vo screeni ng nethod. The appropriate anmount of the

591f | HhQ¥th& SHMmETD! BY¥ @flerb ekl o Gi LR a\’\@ib}ll;!A. siRNAs are
epend, anong other things, on the nature of the
ageierdliyodonble sirpaded 18 per Zbmslkiotitle dseijwentdse tiatt caowifdct post-

. er.m t | at,e _concentration range,
B RPL % 05 L 05y ABRAPLL G G5 BHEE0A O &R o sne
rggeistond d5enaallyoumkdvigopt Beh@timittded adypecife HRBEy, the sequence of
decrease expression |levels

ntisfibrotic .agents d S
W&Aﬁﬁ%{fﬁ%‘&ﬁ Sy mﬁe ERRIEMEHaD; tgrisnorfignethe mMRNA of the
tdaesht @6BO dildREd. , FéNS&hBipieS tH! Pt i
??gati%g a di sorder charagtég?;gﬁugﬁgggﬁggﬁﬂggdEg%%¥¥%?3W“h
MRMAO§P%°C1FI\$CT@E1WIQ HYGeellsyaapriieenost iimpontait sourpoof BGF-P1 in liver

t i ive . t it i nfection, .
PRy FI RAPECTORRY b MRAR, e PR B sccotermte i
YWeralations (eislonad €2003), 5 Heptrohef&upbl $:538)s Olni @h@tknyiokdiments, the

h nd, obesi 0067] The hod i ncl udes
RPNy A A GRER! 1 e e TE) Sk ebEBan gressed 1)
atllhgerapauidssion i GIBC3thag BeERHMVICOURY @EditRd Srimarily through a post-
HSCr%ﬁECIfIC pronoter, according to various

hGEAP ,
TpEHIengmehaniRy it fshalliide eheldDidodagenetN Aenersasingrgom 1.5
l’lftfgi'_sﬁgl %ﬁﬁ%&h@ﬁ:ellsstci BRakr Zhid 20T i g{ ta%tfv@t%eﬁ Cg.f I%Eg‘)et other

O 1. In certain enbodi nents, erapeut|
synbodireents, shey piRAMY may ibsrdssigoedrtl bytuldize apaihst mcgeabitls encoding

1] | Lnfh-Dr ot i | ypepti.de. [0068
FGREUTRE b S ReBE (OUEY < OB P B, opiedeenen as. for
dxpmbledfiprgnectimplamidin asdohtqgaint i cul arly a human subj ect .
[0069] To deliver the nucleic acid nolecule

i fi Cs,. th cleigc ,acid may be . .
B80T, or SR Sot Ra0rioh AR vBHE Eenonpgy dspsmpnatitisy in the
arther BRI/ dysiged Go dgbiidies Yo @fspddies RPN WEARBnd SorhiErcially

fferent and effereqt vessel s of the liver, such as
(? 1on, Qiagen). For example, siRNAs with a 3° UU dinucleotide overhang are often
more effective in inducing RNA interference (RNAi). Other considerations in designing

siRNAs would be known to a person skilled in the art.

[0061]  Isolated HSCs comprising a transgene operably coupled to GFAP promoter
according to various aspects of the invention are also contemplated. 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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exanpl e, the portal vein, the hepatic vein, or the

bile duct. [0070] Methods for introducing the nucleic
w@eiod/1smhecul e into mammalian cells in vivo arECRSG6/000149

and may be used to adm nister the nucleic acid vector

of the invention to a subject. A nucleic acid may be

delivered into a HSC by direct injection of DNA,

receptor nedi ated DNA upt ake, viral-nediated

transfection or non-viral |ipid based transfection.

Telbisfeansgenicuat HS(etq eall ardyin specifitnembaiimerts thRytransgenic HSC cell

icle bonbardnents for exanple using a

g%ﬁ%@?@&%fly avai | abl e "gene gun" (BioRad). [0071] The

nucl eic acid nolecule is adm nistered in such anmounts

[Qﬂeé-’d hi eAscuset berdims f‘mddted%ﬁdﬂérts $0 trifperBX BISWs 8n it Pifo cultule in the

gre35| n of th?@ apeutlc transgene i n HSCs.
BECETST 8T abshree ol of H¥PS may be delivered in such

anounts to express sufficient amounts of the

tﬂﬁﬁB}lpemﬁ lothep @Ot ned] £ RahssBeik LTS aéc‘ar(ﬁlllé ﬁ)\”/ﬁfo%s aspects of the

n1t|gw amel iorate, inhibit, stabilize,
y othprthan gimqpsedraseanica B e censéroplatod. t he
dlsorder t he frequency of treatnment and the type of

[oo8ayr r Eméret1§ 888 ?i%ﬁgntly A a &Q@Z@% or 1% vz?rlodandﬂ)tr) in vivo screening

adm ni strati on, he nu [ eic acid nolecule
fop it eagents, ithgy imethcgntonipisingpraeating ettt IeE}a‘essmn levels of a

SRR DA o SOOI\ O U AU L B s

phar maceuti c
theifpfesenceand glen al$¢n¢er(ﬁ'SeeputaiVeV£1$1 fevrekiey @gelnﬂ UheGRARA ?fe@il@n level

%&S‘C ele(r:osr%[%rr%cp %4‘] @r@bfgroglg;pggxlglspge? iﬁgﬁgﬁ%ﬁwﬁﬁge\éﬁg ye'xpressmn of the
pinysi @taagih Cial reGddell SO lbdIEsAEY [190[K§]pr3§aﬁce0%?98é L0l aplqansgene

i dent,it oI t he pharnmaceutically acceptab Blient

GRS NeG Sojpar W@s‘iﬁtﬁcﬁ‘@ub% lmﬁwﬁdmthﬁdﬁ pchi @ for example by the

HARRAde Rl ¥odhet h @ nucl ei ¢ aci d nol ecul e,
conpatibility with a Iive virus when appropriate, and

h&ﬁdard phar maceutical practice. CGenerally, the
[§ maceiftilaEs theongsewt skidlad vinl the beet fauirilkadwed onidobld routinely

d%@ﬂﬁf?l@% Sonkdldtatidh bt n09 tl-f’hx%ﬁlc fa!ge?ng Qc%ia%t&se@? atéé Is%rgﬁa} gecording to

bi ol ogi cal properties 0
thyee Fi WY’”QSOI'amdvmh baremirey aethode SThel pPebpriar arRBIf fhe biti-fibrotic

Eﬁglﬁg S arnacegilcal Sci ences (E m ngton's
84 T IR SERE ML Ut p it 'ngs. OB ripsmpure of the anti-
fibaicoagent’a A, p&dstn I98&) in EROLA# woatd Hﬁév@ NS dRferhli€ the appropriate
nucl ei c acid nol ecul e may be prepared in a
CORFBIo8gieRss 1T9r Xampie| &y priesning, ovgndeveralr elidearof magnitude and

WoARIGphiRfSe Bt Sl ?gg‘lt%ﬂq -bpStic %@ﬁ?%&ﬁf e\ér;l&rr%}s&@xpressmn levels

contain a preservative to preve
Wihéntré@ﬁgg&mtslmel d@ucentthHsvw Il not inactivate or
degrade the nucleic aC|d nnlecule A person skilled in

[ddE@] ar %Hijhgl %gg%ﬁélﬂ bs 188%’&? éﬁtsmgtﬁac? fﬂrgpg@ngnq disorder

forimul ati ons.
chagacterized sw| eosdadoby hepatlc ﬁbrosls including, for example, cirrhosis, portal

hypertension liver cancer, hepatitis C infection, hepatitis B infection, PBC, NASH,
hemochromatosis, Wilson’s disorder or steatohepatitis associated with alcohol and

obesity.

[0067] The method includes administering to a subject a nucleic acid encoding a
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and preparation of suitable formulations are

descri bed, for exanple, in Rem ngton's Pharnaceutica
w®eioenswss and in The United States Pharmacopei BCT/SGE06/000149

National Fornulary (USP 24 NF19) published in 1999.

[0075] The fornms of the pharmaceutical conposition

suitable for injectable use include sterile aqueous

sol utions or dispersion and sterile powders for the

ext enpor aneous preparation of sterile injectable

gsrapetémproduct @pepblysiooplsd tmh éiSﬂ-dec[fB: h@&F AP @tcﬁﬁd)tble accordmg to

{ t hat
Pt Ahes TR i\ GRREY Bl Mopisoses Mk RAT eraueter is the
Rﬂ ldl prooms@sirdgheent of SEQUED Nag | Stlﬁrdel‘tﬁmaé'i%dmﬁéntpeche therapeutic

éld fo the ?ﬁ@ent that easy syringability exi st
1989%] 15130 abiiAetc andlesnlereand, ing frepifici embndimenteds an “anti-fibrotic
gﬁ ggéor treating a disorder characterized or caused

iver fibrosis, the nmethod conprising adm nistering

0 a subject in need t hereof, a transgenic HSC
881 di ﬂlge sePiecais a subisgde needaff suétetréatmentt includinghen@hmal, and

Qﬁlﬂg conpri ses a transgene encoding a
% e?aﬁ ?@H%}ogﬁgé [0077] The subject is any subject
sufferlng froma disorder characterized or caused by

i00681 f Tbrdstives, the moéleidi avgg] mbteculexspegifieallyCior HBOS i the nucleic acid
i sC

B Y210 57k Ko aERETE AABEALTS e ety

Mmmfdmﬁpaﬂtlﬁ gen\é& VBQRe SffelbRQnd @FfeRht %s\j\ﬂ# 9@@9 b 5Rh as for
oisin nee

asso[:? ﬁxt \%Qﬂ 6}1 cohol and obesity an
BFMBITe HePPEA il the bepaiicowin, epthebily dBet- any ani mal |
including a mammal, particularly a human. [0078] An

[o0TeLt | MRtRID Wit mﬂf)ddch%nﬁng %bfélc"ﬁ%@ H{Wééuf%einto mam alian cells in
adm nj stered to subject, using nmethods known e

Vélfat are KpQWR, gnsh §1a5)}oeglqugrp@gmm1ﬁg1 td;gnmlmg ra,cxdrveuyl of the invention to
a' §U £ thaelgracf&eﬁ’lﬁ R8¢ gvﬁ%&f GhtoSa stlgg)é dir ﬁdaﬁftlon of DNA,

ective anount use erein
1@qep‘@@tm¢,d;ate<étDl‘dbs|agd®, andl-mediaedr irodfectién tok Mn-viral 11p1d based

ry achieve the desired result, for exanp
tﬂﬁﬁ@%@%t tﬁges%é%??lgngl Yermayre qdmiustersd P%t&ﬂmo?m“de
bombmsigentscfokSGanile ubmgad:mnmeﬁélalﬁ@bamﬁlé “¥ek Y¥un” (BioRad).

dependlng on, anong other things, the disorder or

tob tre e de.of adm nistration, the
agéﬁand Gic a¢t rﬂgle‘ﬁg‘f B A m’é‘l‘ﬁéer?‘ﬁ 4Gbr ¥8@YIgH to achieve the

desined | resubt, fdﬂ %X&ﬂ‘iﬁlé AMe WxbfesNbP dp Elle th[al%gglﬁic tlﬁﬁsg rl%niq HSCs. For
coqge |aI packages containing the various nu T
© %‘&ﬁlﬁ‘ea%ﬁ@t/ bE delévegrssia Spdheamanatsap ﬁXpneMthfmlm amounts

oBBheEURFHSHO Bro¥f&t Qhick HLA é)rﬂ%: ?9 a‘i‘le&g ' nlgtl%a%qu &{0621‘[% inhibit,

encodi ng a therapeutic produ oper abl um
Stﬂl?lbﬁ%tl@pmcyenm\regt, nlglllaillhﬁﬂswehe pnogre@iéd?of)ihe ’iiyoeder, th¢ frequency

g ack C aining a

#ﬁééﬂgggﬂ ?%EFCCH% UPFP Iﬁé&@ﬁfbed herein, are
contenplated Such a kit or commercial package

[0072]  To aid in 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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will also contain instructions regarding use of the
i ncl uded nucl eic acid nol ecul e or pharnaceuti ca
W@ wpa3iehé on, for exanple, use to treat a PCT/SG2006/000149

hepatic-fbrosis related di sorder, for exanple or for

expressi ng an expression product in a HSC. [0080] All

docunents referred to herein are fully incorporated by

reference. [0081] As can be understood by one skilled

in the art, many nodifications to the exenplary

OR73di mele sprefeastion lsed itkentiéy of ahe phassicbltiallBueteptable diluent is
j £] ' include the substitutiqn of known K

RS G5 D5k 8 SRl chisbriiy Bt s vosleie idmslecule,

sartysdtibility atithya ivevis@Whérespprépriafe, %H@%iaﬁﬂ‘érﬂd "i‘)lghlif%atcgﬁical practice.

ame y. The invention, rather, is intende
§ﬁ‘&%ﬂ’£§h§ Rharmasguticahsempesition wil bei formwated svithompmoners that will
LRttty b i DA poo R B R 0006 Spitape yelies and
tibyenis. |ase zdeseriedgefoe  p0OBEE, Tihe Rehdsgtoe's V@hitg{aceutical Sciences
) l.avi t.r.ogen, USA) .was used as a
el B PRk ] SHRHRR ok PUBBY Soime dasPuaBe. USA

t¥d).ng sequence and the Zeocin resistance gene. The
2.2 kb human GFAP pronoter used in this experinent was

LGt nakl y..nmap for its, astrocyte-specific .
@)@ggjss S FSKIUBIBS( (ﬁetﬁ?] nyeleic @ckdggg Cél!lla nay by pre]ea_[gbgg a physiologically
Ritable Gofen. 2G6L &%}ﬁaryl&ﬁlz{mong@.?‘ Stbi’%egg 'aﬂ@u%gggé;%%%%%o?lls contain

(1994), J Neurosci. 14: 1030) _
3 RrepHEatpeirmgveay thy growidcefonicneesganéyisabedthal il hbieindctXate or

Dt i i sed f th
cté?gl%'gg% gﬁ%&zﬁg Pai?:g: g_@fgggf% \(’@ﬁ%eg%gt aigﬁe:d [ng%%n’ Wotild know how to

enset epiabletfaimuBitivineg Lot Atiam)] phyceBgbd hidHnp@hichtsdbo@s kelection
ences _were

. e oding.regi on junctio equ .
T G N
Rbieesavieutiqab sSaikepectad  inn ThHeGUnitkd V&tatesl EBRIMAERHia@SThe  National
prDNA4/§E§B§ﬂ§ﬁ bac .in our vector depository. [0086]1\I

| ions [0087] The rat
CLPapy 190 ppblished Bnifiop; [ ] Th
HSC-T6 cell line (Vogel et al. (2000), J Lipid Res.
[8075)) : 8BR) forRS &f BRNSHMAccatildl ddnBsion o af
.of the N@;nt Si nai Sgaool of L@dycin% n hga}Yé{ﬁﬁg&EQEIBe
YRSy e | agyeays Hiplutioohi Aesdisemsiorr gid ystofileHpogders for the
ekenPdrand B peRiHion G\ i pvative. of the .
Hept2) , Hel'a and NI L/ 4 Qe hgabie gsﬁ’mml\‘}f‘%%ot Risgpisiony, whssein the
teog) st e d@sinpeeténdrto ans]ivaIBA)s. thatheayGdmpeise tHeamicldGRBid molecule
. tion.of Research Bioresqurces, Osaka
t o 1 1
e R RS R R 86 I P St TR Bdnst B G gt eqgid o the
exantchasesy syrigabllity exisegen (Carl sbad, California, USA),
unl ess specified otherwise. Al cell lines were
[0076] In another embodiment, there is provided a method for treating 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 transgene encoding a therapeutic product.

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

liver fibrosis, including, for example, cirrhosis, portal hypertension, liver cancer, hepatitis
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routinely cultured in DVEM (Dul becco's Mdified Eagle

Medi um), supplenented with 10% FBS and 100 units
w@emwsaslehé n/ 100 m crogram streptonyci n per mPCT/86G2006/000149

DMEM at 370C in a hum dified atnosphere of 5% CQO2.

The cells were routinely split twice a week in a 1:3

rati o by trypsinization (0.05%trypsin/0.53 mM EDTA).

[0088] Cell transfection and stable selection [0089]

The T6, C6 and HelLa cells were stably transfected with

O.igfettian, rlngpaﬁiftistEhialf¢dtine,aPB@,eNAySHahmhdchrmatosis,u%ls@’t d&order or

f ect.am ne200 it cor,di to.instructign
R et eI 80 Sbty e SBHS Teed ayeh treatment.
Theputignt 044 bduylapingdl] igeludiap e @@ aNpartigadedhimayas
changed and suppl emented wth 250-500 mg/ M Zeocin(tm
| east six weeks before further

el ecti n for at
lé@? ﬁi AQ efikctivs BEgUBe fraseenip ot M. beradminisiaipd to subject,
%ﬁ@ﬂlb@g kR i‘ﬁrth@%‘t nﬁq@lhﬂ'ﬂng %ytsh%n,satl %blﬁm&ﬁfl{‘&f %h’l tion in or

s was 50 Zeoci n ternative
CIAthentbiE Y Bm v@eetetm émﬁf«rcem lagnonntd ras fusest hzedew mtuns he amount

S LT O GUTIE R 5 o TEIE it e,
¢xampig eo ereEﬂthg Ispedific @lisdeder.t 0 Thomuintber bheothlr @mg@ﬁ@ HSCs to be

ndln tion into the genone in sta
iR ey, GG DhuTiRag oL oeu e prde or disease to be
ﬁ:‘éawale&e%@ﬁ' & ddRfinidkatioR 2B aE¥and RN Of lt'l'i@ﬁa[mﬁpgﬂgt/h@expresmon
Zeqci n_sel ection, usi ng the Nucl eoSpin blood kit
lexpie pich %Ve@PNH@erO ®f-en, Germany). A pol ynerase chain
reaction (PCR) strategy was used to verify the

t
[?Mmt?Sh'}:aUFgc% &g(g‘g&%ﬁef;%}l q;aclge@@s b&]ﬁﬁﬁ%gﬂﬂ%%? ac[l%galecule

QODSIRKOLS c@]scr(bg:é dvpneernmmlyg QmePiplﬁSSlGiﬁ@:tm @mtieng a cadidg aequence

RIS Sl mroddoRs bl SR, B SRR opsig) o s

speafiPIGRA PhpromBER  Guldesr ddXxcohlingdacifi piaekagey cohtaiiide’ ® gRfmaceutical

s B AR b i G N B A SELAD e

WAl OA14tC Eoeig 1ﬂﬁﬁicﬁ61ﬁ<,dre‘g@rdﬁ1glﬁ/§ea&aﬂ1@Sﬁclﬁ@éd hﬁblél@%cﬁuﬂl%%ule or
| ectrophoresis system (Enbi Tec, CA, USA) .
amasputicrheontRositioheier géam%slse&t}ﬁ&;mf@ﬁaw ﬁbroslh eelated dlsorder

h, CA, USA).
fghégagixggjéﬁelge gﬁ%ﬁ) odu &]Slgﬁ\lpgﬁ& ‘Iblﬁré"q%g?éel ze. [0092%
RT- PCR GFAP-1| acZ transcrl pt [0093] Total cellular RNA
[Q@801ex t Al de@unentsgpferred fashageinare fuly Bropepiotatesl tt feringe.
usi ng the Nucl eoSpin RNAIl Kit (I\/Iacher ey- Nagel , Dren,
[6881TBNYAs E4] bOh@Gsth&te b v\g?ﬂg SREEU"R th allt n%%%%&fgg;%ﬁons to the

The "RNA concentration determ ne
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 substantially 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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spectrophot onet er (Nanodrop Technol ogi es, DE, USA).
Fifty nanograns of total RNA was used to performa
wor®esswne RT- PCR (Q agen, Hilden, Cernmany) accPCOSGm)06/000149
the user's manual. The priners used were: forward 5' -
TCAGCTTGGAGITGATCCCGTCG- 3" [SEQ ID NO 4], reverse 5' -
AACAAACGGCGGATTGACCGTAATGG 3" [SEQ ID NO 5]. The
reaction conditions were 50C 30 mn (cDNA synthesis),
950C 15 mi n (denaturation), 940C 10 sec, 55C 10sec,
10084119 Gunstrinctiossf thy 2120 k’nGER)P laimerqmsgejmct si ze (337
bp) was verified in a 3% agarose gel. The b-actin (332

oo e el e REORATPIL S Y epoBas] e hadiesed os o

clepmlgtbacklmaegq;tohdmgftm Eczeh |5-gdl gtddidage Codivg VBibe a@i& the Zeocin
USA) was use orter gene activity in

ﬁlm% ghect t he t@rﬁ)
BSERnst 67 tr ZRshEpAn PERBQIRL ¥sedDiw dhis prpatiment was
Qﬁglhlﬂﬁy RlapBede it 4 Qéjdﬁlfc&te\l%@mﬂg’ ryxgﬁgﬁ& Botrdlf 8 e'@%eFHard et al.

time intervals (15 120 mnutes
§1t98|1h VrRjol e, 266(A8Y. b38TG1: amebint web (Rreimea edalg(l%)kl) JaVesasci. 14:

R i T N T E

ﬂ l{b GRARCprosiotta,sehih twasi etxy,lsedn fiosl bnaxérrtaﬁis?er{eO@tﬁﬂP -GEP-S65T
ex

m'tfélt(ﬁsgﬁ%% t03|d activity in ce
8, vt o155 Helnmensal Boron | Kty o deihyrriotl Gigest. The
froRe0/con® TFBQ@m JW{thohjss%hué@@és Y VERAIRASUPR AL Q&glencﬁng The

speci fic activit b- gal act osi dase, accordi ng
Ik 26 belasenid ag. mmdolﬁsFlqu 1) wes designated ramcDNA4/GFAP2 2-

Igle%'oﬁrvécﬂﬁd@ﬁdsté were washed twice with | X PBS
buffer (pHr7. 4) ged for 15 mnutes at room

tenperature W|th the reporter lysis buffer, and
harvested using a cell scraper. The total cell

[BR8Bhct Selldines mphewpnre sowditionti | ut ed (5-10 fol d), and

assayed for the enzyme activity. The specific

ac [ i unit
[bg?ﬁm I F&fskager (%}:ﬂ ')Ilhé( g\\ﬁ%l glxé)ltr @?gﬁ d' iéﬁ:}?vées }1111(6):882) was a
@Stﬂabji g@hﬁfdrnf[ﬂlo Becoth Eribdigad af theVioas eSisdi Betes]chf Med1c1ne m New

| rote concentration
&gréérggﬁl}og hpeg @&@?x&%mlg gtgyo kﬁ?ng beag)e él“ he ﬁ_epG2 C3A (a
i) deramdvélsﬁﬂle tprGQﬁ,tH’@Ia aﬁa@rMﬁ/gTj W@wsiﬁ?ﬁﬁ 'AT@C (ATnerlcan Type
@@ﬁ% OSId se achwtijé i/

eCB?‘bt SEA1TSA, The éfﬁérf%h!c%%@mmﬁ llmoe of Research

HI6leb & | i Q.
AL A0, A S S 8N s
IIII_‘PS%G(D‘O@:QIIS@QI Califoonie, géébjedllﬂssltsp%iﬁed/\mhbmpéaawm célhlines were

S PR 0 DOONTEA L 505 R RE NI P v

16% FBS wad éomummmlmmngmomibmgmwmgﬂm&@ p&”mFBR) DMEM) at

The. Cfells at _a cqnfluence of 80%
3 n a humidified afmosphere of 5% CO,. The cells were routinely split twice 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
linearised plasmid vector using the Lipofectamine2000 kit, according to instructions

provided by the manufacturer (Invitrogen, CA, USA). Twenty-four hours after
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were incubated with various concentrations (0, 0.1, 1
and 10 ng/m) of reconbinant human TGF-bl , PDG-- BB

w@ BioeNs®©ONn, CA, USA) and 0, 0.1, 1 and 10 ng/PET/SG2006/000149
| i popol ysaccharide (LPS E. coli, Sigma) respectively
for 0, 2, 8, 16, 24, 48 and 72 hoursbefore they were
harvested for b-gal act osi dase activity assay and
real -ti me RT-PCR GFAP assay. [001 00] Real -tinme RT-PCR
for endogenous rat GFAP nRNA [00101] Total RNA was
rtrévﬁﬁ@@n,t the meadiunb #ds changbiNand sipplenicatpdamitls 26@560 §6/ml Zeocin™

PR G5, et FALE S
pbrfdl@)édr Elvefinsd ﬁ)h@dﬁﬁﬁtﬁ(brpfoﬁl&iﬁalﬁtufnﬁ@ the %taﬂle‘ﬂran%ﬁcﬁw cells was 500

P&%%"H@(@n& r ’Im%gvﬂﬁ nﬁleﬂﬁiaa%%% Tﬂﬂtytéi% gz?me Ualﬁlemltly transfected
K)\fi‘f}’l%é;ﬁrchfaiigﬁi%icfusﬁl%eché PGLIE it { lﬂ)cﬁe Pﬁ%ﬂbs&fc action

vol unme of The reaction ma per or 10 mn
3} 25C (anneallng) 30 mn at 48C (cDNA synthesis) and

0§04 4 tGewgmic defectian ofdhetransgenen) . [ 00102] Real - ti me
quantitative PCR was carried out with an ABI 7500 Rea

foowa] POR, St & ltheegar@ggﬁ-ylﬁ{e an%te#%@%fhm@ fhe genome in

mcroliter of sanp S us
ptakle ttiapsfectauts, fgenmlcfﬁNAeW&pola@d Hrame celh c@ﬁéﬁestﬂﬂe dor at least two

| Th
VS 00 PSSR o0 BB B s
bisgayDitmn, desrmady)d At fRikasease OheinRERtbE ABCR Prald§ wag (1)18%1 to verify

erforned under a auj t roflle consi sting of
Sr Stﬁ“%‘f%‘ %R%‘téicf’?\fgﬁ Bag edgs@SFraPt(Sio Vwﬂh A dppwang primer 5°-

AemmAmA@@@cﬂﬁt@ﬁcl [$BQOfD %@@' ' 1 Qfﬁentara/ to, the GFAP

(denaturatlon 15 seconds, annealing tens
RepskEs pnd paeveos) PrR@fPrai’TA/@CEGQQGG%CAEECGGAA@TT@AG&? [SEQ

ITING, M I GHRY § 9o 4R 807 LU EOMRRIAY 1R MR BER superix
th(kalltyF(ﬂm\sm%ﬁOGASéMm Sed &Cﬁba:@no@%tﬁévmﬁmlf}] at lification on a
TN R A T .

imuha Rluhené eleaﬁrphpms Sysdm gemBi TRENLA f USRS ins X @@E buffer. The
B reflects the difference between CT tar C

s igRl Was dasyraeated yith dhe AlpheaRigilper phedo %ﬂ;tﬁﬁdg%ipl@a Imhotech, CA,
w@mmé axpeelel PCR ﬁerJc@@va?Wﬂgfﬁl sieCT for each sanple

was normal i zed agai nst contr experinment or
a | brator and expressed as AAC T. Rel ative
[é %k i t BUTRIAR(GFARJacd. tsgnseripbCT t o express the

up-regul ati on or down-regul ati on of the target gene

[0088YT thRaltdeBRLIRNAS waO BRALRY ff&? LOR %8\5/0 Q- weﬁ! @attes by using

| ndependent experil nents were pertorne I eacC
thsoi Nuclegspin hRNAIDGive@dadrems¥agel, f Diir@ac Geanps) i feltving the

manufacturer's instructions. The RNA concentration was determined on a ND-100
spectrophotometer (Nanodrop Technologies, DE, USA). Fifty nanograms of total RNA
was used to perform a one-step RT-PCR (Qiagen, Hilden, Germany) according to the
user’s manual. The primers used were: forward 5’-
TCAGCTTGGAGTTGATCCCGTCG-3> [SEQ ID NO: 4], reverse 5°-
AACAAACGGCGGATTGACCGTAATGG-3’ [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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[00104] Statistical analysis [00105] Al quantitative
results were presented as nean SE. Experinental data
wowee/13e00ed yzed using two-tailed Student's /-t eBCT/SG2006/000149
assum ng unequal variances. A P-value < 0.05 was

consi dered statistically significant. [00106]

Transgeni ¢ GFAP-GFP M ce and | mmunohi st ochem sty

[00107] The generation and genotypi ng of the
transgeni c GFAP-GFP m ce were done as previously
#hes €2 Ch Bl sqcZiondS (cydey JPCReThe (P’mebmt gire @36 pYyvat8éiiB6J in a 3%

r h 0.1 hate buffer saline
%%9&% g ?}#’ﬁ agtlﬂn @gﬁg&%‘é{%ﬁ‘%ﬁ ﬁ%&fg‘ﬁ & Liver was
harvest ed and soaked in 30% sucrose at 40C overni ght.
[0084] t hX-¢dl senining of pigabderillaboictityan Bikbd 6disng usi ng a
cryostat (Leica Mcrosystens Germany). For GFP and

AR e LSS B ISR ws
iy te@arteABdnchiodyity iRMH ORI t@eﬂl&eﬁﬁmﬁ@f‘ek@am@ ]Qg‘\%ft)pment of

tge gjused The cryosections were washed for 5 nin

Phrengngdprosust yap mswere it ichfﬁemamtqunfeo‘ralm(lﬁr 3@,t604(90; and 120
bRk akE 8gisQ %Eﬁ]!%rbvé?g d&%ﬁqe‘ﬂ%ﬁtx@t {‘é H%ltgl ]a(r){?f V(ﬁlf) 12) attached to

Triton X-100 a % noni mmune

arQyswys ln@ﬂﬁed/hr$tﬁﬁdmlms¢wd (EXﬁlm 15 M Ix PBS three
times, each for 15 mn. The liver sections vvere t hen

at WI th an and
(005 G e MGHDL Hhidh b o i eileCioBldheiiin elbuings
[& Triton X-100 and 1% noni nmmune goat serum at 40C.
3T qg@tlrfy ther }-palactosiddsx aBB&y ihhvell ektadtORPomEs B Figures 4

u a co ated with
BIRPLES Ay 9B B TR L FOhEPE e Pt
acﬁw;wgﬁﬁmlamdsfdaaéema&rﬂﬁg t6 A€ amanukctirdr Alnstuctds in a 96-well

|Iut PBS cont ai ni n OOl%(lv/v Triton X-100
6l oS HAeON U Ky Pk DY BlndpI7 ) Iysed for 15
l‘lﬁlﬁﬁ@@ éﬁiﬁdebhﬁtenﬁ;eie@ﬁw 3yvith %d@&&llﬁnf bﬁi?e { ﬁnd:) ﬁﬁ"vestt&feusing a cell

secti ons were coversli ppe
seiapdr Bacciotad eclhedragin vearel apihopringeln gHetdd (-1 6 feld) and axsa;l'ed for the

chARR a&mlgg? g%cgﬁcg B e%%?a%{oisgﬁé n.gcl:'{{\fltg‘r]]a s? Q%P&FF{S?; Hp nlllhumt per

Resul ts
neimltt@s(mlﬁgll)cwdldg 4 istandardvictilve GABlished fifodDtht(]-gallgetosidase standard
(151‘ Viass |“9t tt‘ﬁ ﬂﬁere ts an ﬁ ssi bl e aberrant

exprese kaltl) ‘heQ PRI CREgeRpAt0n. Yag F’%%”@%é“ti’rﬁ BCA protein
asay &:Iita{PmOé]mDDU'SAeﬁ Qfd Re&t (F-ARIRX RbAGS 13 scb%!nlﬁc pﬁé faotosidase

nsiently transfected three cell lines
a‘é%é/&yafa WT@)H%& fotal eellplag pmtemo‘q‘ummﬁepmn@nt experiments were

pérfcﬁﬂx%@%]‘%aclﬂ%@gn@c%&aﬁ&% E’Jag Iﬁ};.d (I'nvitrogen) as a
positive control. Afte e transtected cells were

I Q in full DVEM nedium free of selection agent for
[(ﬁ}%] daylgeatment of cells with TGF-p1, PDGF-BB and LPS

[0099] Cells were seeded into 12-well plates in full DMEM and 500 pg/ml Zeocin.
Twelve hours prior to the cytokine treatment, medium was changed so that the cells were
allowed to grow in low serum (0.5% 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 (BioVision, CA, USA) and 0, 0.1, 1 and 10 pg/ml
lipopolysaccharide (LPS E. coli, Sigma) respectively for 0, 2, 8, 16, 24, 48 and 72 hours
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all three cell lines were exam ned for the expression

of the b-gal actosi dase by X-gal staining nethod.
wapproxienat el y 10- 30% of the cells in each of P¢ESGINNE@00149

lines transfected with CW-1acZ showed bl ue staining

(indicative of |lacZ expression) after two hours of

X-gal staining. In contrast, not a single cell in any

of three lines transfected with the GFAP-/acZ showed

any blue staining. This indicates a total |ack of |lacZ

bofpreethsy overe hiamested yfoi Bealc@Bidageon®divity dsthyt ARS eeatbhde RT-PCR

é&ngs. Representative i mages fromtwo i ndependent

é‘ﬁ?ﬁ%nts for all three cell lines were shown in
FIG 2. After 24 hours of X-gal staining, a fewcells
foo100} he He@ERinhd R?-MRﬂbﬁMﬂﬁg@ﬁdiﬁ raPGEAP ARBGL h the

transfected and nontransfected groups ali ke (data not
, i ndi [ ve of endogenous gal act osi dase-1i ke
@éﬂﬁ@i ty, %ﬁ%\ﬁa&aﬂ APt Bensedbadnte ePNs geins, Tagman's reverse

: [ ' . nd
TP FosS G RSP, SR oL A SPRAR Y Aflctase-tee
wekeoks addaint 2 eil|10xpaebist eahgeripfasé baffegane uE2P m@¥Snahesium
%ﬁOé%fL Lt was _unknown whether a GFAP pronoter can

i 4 YoieoxyRAP duixfuses, & pbeanom dexamers, Ol Ridpsstinkgbitor and 0.5

t : . dect ded to test thi .
AR P Bl BB HICHRE Kbyl Flimt 26 2RapiaThe reaction was
rflhed for ¢@hnlin ki 782CTendeNogs) 306hinddt 48¢CRPNA synthds) nd 5 min at
Res. 41(6):882) with the G-AP-lacZ transgene, using
€ (prymgdengipiptien)cs cel | |ine and the human HelLa cel
line as a positive and a negative contro

eg02Cct i v +idkt ' | D0~ / ' .

O | e, gEfnRRL RO Vel Dy oD AR Rl Time
RER ResieméApplisst Biosystenfso CAe BISA) c@hd midrolger Gisbmppu®NA was used

: ' i ted f lysis by PCR to check
HoPRTLECRY dlime ST BEF o es Rt ke gFm gy Hivowe for

rofihaliZatien. Nt prggaOERd phiHEs &St BcPRhd GIRP (BR puMREdd from
ransgene integration in all cell lines, as evidenced

RB S AsEYeceeiand databaser dho REBdrepstivautas perfoamerd uglen a default

Fl G 3 | F bsolated from
ﬂ?ﬁ%l@ s({oggfté@ of 3¢ f(tég? 2l (bR agifo Ssgge(?f %8? i, 1hzyme
deaatifagio)oandt #H@ chele of mmpkificatiph . (ddtaeurpices eheeconlls, annealing and
efﬁFCifi@ band.with a predicted size of 337 bp

KIFGTRAPLEPAEN acz transcription in the positive
control C6 line, and nore inportantly in our target T6
line as well, but not in the negative control |ine
HeLa (FIG 3B). The b-actin sanple is shown in figure
3C as a control for equal RNA | oading. Next, one clone
fromeach of the three cell |ines was randomy chosen
for X-gal staining for one hour. As shown in Figure 4,

[00103[6 anHelatiee TRamithtich WeriBe ROGEL IVENANWat NRldIRkR Waisg the
Therefore for the fir

negative _in bl ue staining. r . st
cpppgative EeapolgSely (iparatinds gerflesstibsd S ol 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. ACr, which reflects the difference between Cy target ANd C7 pactin, 1S

inversely correlated to the abundance of mRNA transcripts in the samples. ACr for each

sample was normalized against control experiment or calibrator and expressed as AACT.
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specifically express in a hepatic stellate cell |ine.
Fromthis point onward, a T6 cell clone stably
wWo e@ndsweds ed with the 2.2 kb hGFAP-fcZ transgeP&r/sG2006/000149
(designated as T6/lacz/ A clone) was used for further
experinments descri bed bel ow. [00113] To our best
know edge, this is the first report that a GFAP
pronoter can direct transgene expression specifically
in a hepatic stellate cell type, in a simlar fashion
Relatgvet dﬂ@n‘eiiatj@lg ingiven F 2P dde sxpRssibd uprregulatidnr andfreetegaation

f | he 2.2 kb hGFAP
Oftb? S?n%\ﬂélggr th? EF%P%%F C?‘aggsifotﬁ“ : peci fic,
Slxﬂﬁ@eﬂeh&rn@'ékﬁerin‘ib@'&kc%@ FerREESS QRh 'd&tavfta&ﬁtoanc{ @19961,&&37 were

meggu% foﬁéa@h Bkéﬁﬁ ¢+ T6/1'acZ/ O cells treated with
, nd LPS [001 15] To determ ne possi bI e

[ooﬂﬁdyctl Ntafdtic Ay QEZ expression by nolecules with
rofibrotic and proinflammatory properties in

actlvated HSC the T6/lacZ/ A cells were treated with
[00165] b  AlPpEmiiBgivanesultPYerepseaned/es mean M Experimental data

rati f
woR QRGEAL AroO0R. el Sudend s B ol Hedud adidied W p-vatue <
0.0fwvahcotsgatedfstatistically biguificantd phot ogr aphed. Wen
conpared to the untreated, cel I S treat ed wWth the

R 2 2o o R BB

starting fromO0.1 to 10 ng/m , vvhlle the
[0040T} pr ol ThHeegeatiatien Metﬁﬁ/r(nfg & i) tresiegantd GFAPSGEP mice were

ronounced respo obt r ul
don o8 AR DS GRE Ce Bodr) ElreiGafg bolaig a0 e vere
perfBaSWE ODIOMS pidsghatp bufeatihé PBfpHP7. @%h@qb/pﬁérgﬂﬁﬁaldehyde
activity by TG--bl in experiments bel ow. [ 001

Livey wat ll%réitﬁt%inartf'r sqakerh i 89 GsiugEose abd G verpighh wasrl |the iy e was
o U AL Y600 RSB OB g o
andwgkA B geehunostain gy ﬂenwsari@géﬂﬁ’ e»oppelsml mntlbeiye(ClomteﬂhdJSA)

and-rgagtlat) ?%OEF%&O&E?% ralgtﬂvﬁé rgﬁ %g’tﬁ{cn% @%Fmﬁk %@,&4) were
usealr_ﬁdh:e gnydsex:tibﬁs g/r@f;éma?s:’lgda foe ISQﬁmflhg)elS;M/ ]forigﬂ fallogzeﬂ Ib$ incubating
for {BERFE 19 &1 B SO IO8 RAPDY SOMBIHE 016 (@e Ihtona O 4gaiios

nonf@aGMdgodt Refuhie The eBlob&tivRSwBRL them abieacigt. by M mfé PBS three
additi on of cytokines or LPS (data not shown).

timespAsA Pl bhmisur Bl bvertspetions yereiben dicyhaed avarnight gwﬂp Aty GFP
R R B
TritmaXsmOemdtl% hammname@aﬁ ssciruny atoA’Cabbfier 2x ﬂﬁJ/mI'g rinsdhinekx PBS,
the s ﬂt?&rgquetlgngateH wit ea-%%{atl &% 1Z r/nglusecle;gd conjuga?ela wxnh lli‘?la&l ?glgma
Chemlcals, USA) and a goat anti-rabbit IgG conjugated with Texas-red (Abcam, U.K.) at
1:100 dilution in PBS containing 0.01% (v/v) Triton X-100 and 1% nonimmune goat
serum 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 confocal laser

scanning microscope (Olympus, Japan).

[00108] Results
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bl (0 to 10 ng/m ), the C6/lacz/ C4 cells yielded an

i nduction dynam cs of 130 to 200% of the untreated
wa@omvbnadens Under simlar conditions, the Ubl | acECTZEG2006/000149

di spl ayed anal ogous results (see data below). These

data validated the use of the current assay nethod for

guantifying transgene induction by cytokines. [00118]

Ti me- and dose-dependent b-gal act osi dase activity in

rob T TP drnsrbpR it Bop S LS i gl B vty Grar-

ladp an experiment to assess possible effects that serum
concentration and culture duration nmay have on the

transgene expressi g UbJ | acZl C cells were initjall
1087 1 ToNERISAEER hingFe Seraior0s; EE™ SRESRLAL Q2 16
hc?{)mis Z}J%ZQI%Bg%%nW %@FﬁrCXﬁ%o‘M}I et @N@M@ %Japrk@mgsgenut%es we
0

FBS) hours prior to th dition
traﬁ@ntbl tr@nsﬂecwg/thﬂey celiiner (Hap€iZb é?ﬁAoandfMHi/%'a?r)u wﬁs atCll’mElQl' form

oty efsedt o Ao o R e P A RGO g e

trahEfeed e41B Ve P ERSEI iarful mrmEM rﬁétﬁtlﬂnyfre(e Fof selctidfd pent for two days,
ed from or.a 24%

aﬂ! %gegefile&maweg? ﬁﬁP‘quWg/vﬁgg the e&pﬁaﬁés’g% i ?rﬁ% %@éﬁﬁw@%hy X-gal

staﬁﬁlﬁgh&gléﬁtﬂpﬁo%r{?afté?ﬁ IQOW‘[ﬁe cdMstife bach e thhrdRllines transfected
dition (to the diumwith 0.5%FBS) at O hour, the

WItbr eNb\Géree sészwfbbblp oteining Gndigativer offref (xpasseipn) alderawoours of
d 4
ggl st§ Plﬁg” ?r\ﬁ/‘% ?%g?;g?g# eﬂpﬁﬁ%ﬁgo@knge gtaarnsf@'ctteﬁ With the

Gli‘aédbic&isstmweﬂ avngl blnhr @qapemg tThlft velicésen keslelaclaodtlady eXpreSSion

hour,. Aft 2 hours,. ed t0.58% of t
Sy gy ' GFABROTRIS o' e ST oS, BRSPS Y dhiisp Fom wo
md%@hdéhﬁéixﬁeﬂmﬁbt@foxgall 110 lindowkiershben it FRSET. tAﬁ’té’i@éI hours of
contributjion to the transgene induction,

X-gplestowingrey feae zely fiom 1the fleplh fiuie Aiswlaget mﬂemlwf in both the
tra‘l’@f@ét@élJ né ﬁ&ﬁ?aﬂgfé&teﬂi 3ﬁﬁltp9fahll_eq:dapi &t%ho@n)l undlcatfb@ off Qﬁcﬁﬂg)enous

assaye the enz I c actl vl ty hr ee
gabotonrtdgseflﬂw ac4181tunwhm wasunglatethie thsgmysgeeguN@ sleer:@lls were

ob er%c{ El%elitgans e&md%l?v xﬁmﬂﬁ?mkpdgft Ia|o|n }I\??reogziemlgd

(P < 0.001). The only other (and I ess) induction was
[08FEL] wi t Btdbigtel lifGrabsfeetion? 4elactiomsar(dPeell {peCificity VW éransgene

t he .non-treat nent groups were nornmalized to 1 and the
eXpreSHiP ude of i nduction were plotted for the 10 ng/

treatnment groups at all three tine points (FIG 10), a
[cot 'm]d of Iti Wey edlgiond whethat 4 GFAR plontdterecanadireep [garee atpression

specoian s tinopan il oq hBagneetidpl B b imatineby sably
tlaﬁiﬁérr(g%gg?hﬁpgt 43pdtld EB)atell LR TeVEBLelrPORD (Rb60)! DT EBid Res.
41(6):882) with the GFAP-lacZ transgene, using the rat astrocyte C6 cell line and the
human HeLa cell line as a positive and a negative control respectively. After selection in
250-500mg/ml Zeocin for at least 6 weeks, several independent stable cell clones were
obtained for each cell line. Subsequently, genomic DNA was isolated for analysis by
PCR to check for the transgene integrity 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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[00121] Ti me-dependent induction of endogenous GFAP
transcript by TG~ bl as neasured by real-tine RT-PCR

WO o®&AJ60d t was known that GFAP, al ong wi th deB@i/8G2006/000149
SMAA, and vinentin, was expressed in the clonal T6
cells (Vogel et al. (2000), J Lipid Res. 41(6):882).
Nat ural Iy, the endogenous GFAP shoul d be expressed in
the T6/lacZ/ A cells as well. In order to investigate

RS SRS (SR SIEATANS. SRR o

whHOWSIERd e Siaduld irafdfdcahtsGnARTIRRR. Wey Bérfdtied do &erify for the
real -tinme RT-PCR nmethod. Cells were simlarly

lacthttansexipt; She phesdncd a2 precificiband Mty a predicied siz8 l9§ g%? ki éndicated
th{ 2ch%ran§ r%)jﬂgn ugﬁ'xe é)%?ltl@g gor?ta)l Q%uﬁn%) andaﬁlogeetﬁgq 'rtgﬁ% {/r\llg(gm target

experinents above
T6 Ked aﬂ;t\eﬂl font)nmtdm flfeeiegu’tive&ehﬂroi lone Hedaa FIGS iSBOi B® B-actin sample

deS Ccr {:{bﬁg ha/g%eoé#%aélsfgggg%ygm %ﬁglgg gge)it or{ehc Ort?affg‘(gp each of
thé el cdin ﬁﬁéﬁ&kfészﬁﬂdcin‘ﬂyﬁlo% ar o1 stdidigg Meuﬁw\ A@y}ﬁiwn in

remai ned steady within the first 24 hours, excep

Figiteed, theitCosanghibei Ensellsswpisr asiiverandoths H@adwa%pegféve in blue
steplglﬁg. éfgereﬁoge OfQIS)t e tf'li]sec‘ ll‘ﬁp a5 Z%P‘Al;&%%%aae%gftép ggnea%s Shown to

basal_ | eve
spetaﬁpzélyt dxpeesyin a[lﬁl@iﬁsgtel]l'dh@cféhmmg Ernow hiGPolR qpovaed, a T6 cell clone

SR ANE T 2 AR % Rhaed g 9

cléry RaRdidddod Rahet RBerfiRérts dtLkdiRlomen the native and
the surrogate genes. First, the transgene induction

b3 55508 o Rk toh! B L e s

dﬂe@ﬁﬂt‘&ﬁsgﬁﬁ &Hfa‘sﬁ&x eirkhllysin 2Heph@eEt8lAE cdiGyph)lin a similar fashion

i ncubation. The difference in induction tine |line

astibe slac%queauaﬁ%ﬁﬁéew Bysedrra eiirriraspleptionaesuly dferueple &ﬁﬁ types,
thS NS L VAP g;grgl?nggpb\;v ﬁ?& idnf eto”‘?(;wrﬁetsqm gﬂe\éﬁic, pro-fibrotic

enzymati c ass I cation) show n
indaehble expragiontii eigo. Al ter natively or in addition,
unknown regul atory el ements residing outside the 2.2

o914 A9 TR bt b RULE7, &7/ 8 eg"%&t&&’%'u% GF-f1, EDGF-BB

regul ati on serve ecrease an ay
apd Rt i on of the endogenous GFAP (FIG 11). [00124] As
descri bed above, the 2.2 kb hGFAP pronoter is capable

pr essi t he ort er f
0B 80 5ot oryret BBl RARo8 oFRERE  Zpstifly b dotecutes
wilprofiibricl did! p’iblmﬂﬁlndllafolrﬁ gropetties ano:tacmatadoms@yhe T6/lacZ/C1 cells
up-regul ati on Thi s

Wt &ﬁ%@‘i‘ withpk(gF- §|L| P Qﬁ%tB[Baafﬁgfﬁﬁ &ig %;’ ;'a(tjg\}arm ,Cﬁlécentratlons (,

0. PQ%QQ@Q{g%n?Wt}E%lmWEM%&Q% 5072 BotRS. GHE lcOs W& then stained
i'nduction of the transgene are preserved within the

with Z-geb fcy @FARoyragdpheipgtapitede d¥iwa cowgaled te metunﬁeaﬂedﬂsdés 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/ml, while the pro-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 -

galactosidase activity by TGF-B1 in experiments below.
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[00125] Qur results (FIG 12) denonstrate that the
2. 2kb hGFAP pronoter is capable of directing
WM3B6apases f i ¢ expression in vivo by doubl e st arPei/aG2006/@00149
same transgenic liver tissue section with antibodies
agai nst GFAP and GFP respectively, and co-localizing
on the sane HSCs.[001 26] WHAT IS CLAIMED IS: 1. A
net hod for expressing a transgenic product in a

|cselltece t he t hod. co I S
(ORARL t c.cripnefthfon EhikepaCGrlRIR Ty BRI TG gug Ctacz/C4
WRAGW dySdlife Befbnieak fibrillary acidic protein pronoter
operably coupled to a DNA sequence encodi ng the

transgeni ¢ product, wherein the fibrjllar
[e0didl ¢ pr%tﬁgg*}%a‘?ﬁ?%@ SFEYNETRY gﬂ r?rﬁ%gasé@he[rlr%é wag used to
m%é’sﬁ[@tréd@geﬁ%@x leRidCevelin 8le T61a87/ A Jl&{e' ﬁsﬁ{ fﬂe%htréa{sfected T6

. derivative of the sequence set forth | n
aQa ﬁrdgetwmfoh@dj caoiealr dWhep goovol di rtha fMHeDMEthedlgllm @I 70-80%

rill pr.at ei. Q e nce consists
[Reis! B 1R €L PP ol LA ogt SRS " Sty 0
mﬂm‘[ﬁi] Qdoﬁdﬁz@r’cﬂie@ @ftiat M @irilTetell Ehélbﬁamhﬁﬁﬁg i th& &6 cells was
transgeni

pr od is_a nmarker e 4. The_net hod
c‘Eﬂ\“‘d‘iC?fng 6hecﬁf§1c g3 of RdplEngs %ﬂ%ﬁﬁ %mhﬁhom| Rorj omparison
sléefheFH e?dt&ida§e a&ﬂﬁy'ﬁ?ﬁl?é}gioﬁﬁﬁ QL1 Ch Qldﬁ'e %bﬁ@aﬁmg the 2.2
ereln e mar ker einis al act osi dase. The

kbrbGHéB Ia@%m@gﬁg (ﬂwma&xdm@%&ac ) i¥iag nm@rr@d 3 lnei’ve an acthlty
e 7

of s[b%ﬁts%ﬁgjé pg %g&%% b 1m|ﬂ% W&B%)Cq ﬁén mcu]ba{eﬁ%th TGEF-

Bl cid 1@/mi;) ﬂlet(Eﬁ#aaZ@At dells pml@ep @ptmaﬂ&noﬁ dyﬂ'aimecsrrelt Hddo 200%

of 5P SRRl Sl S G, MHOBARF OIS Ciprlpyed gnalogous

reSifRd(sée dapmelod) OThede tdainelliahtedl Mige G$cOuMt the fRBEMN assay method for
receptor or a platel et derl ved growt h factor receptor,

qusntifying trosese AqUSHPhby 9ytokfRes- net hod according to claim
7 wherein the therapeutic polypeptide is an

[k B8] | br ofilfe- RPRIYY RERLAGRnAAR. pLARCERIAE RAECHY GhNEespénse to
claim9 wherein the anti-fibrotic polypeptide is

Tt el stomdption 0. 11. The nethod according to claim 1 or
claim2 wherein the transgenic product is a small

[00746] f er iPqBNAfy specific transgene response to TGF-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-f1 (1 ng/ml). After
incubation for various times (0, 2, 8, 24, 48 and 72 hours), cells were harvested for -
galactosidase activity assay. Surprisingly, the transgene expression significantly (P <
0.001) increased from 0.29 mU/pg to 0.42 mU/ug (or a 24% increase) by simply
lowering the serum concentration from 10% to 0.5% for 12 hours. After the TGF-B1
addition (to the medium with 0.5% FBS) at 0 hour, the transgene expression level was
rapidly elevated at 2 and 8 hours, and eventually peaked at 24 hour, with a specific

activity being 0.52 mU/pug. At 48 hours, the expression level dropped to the same level as
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12. The method according to claim11l wherein the snall

interfering RNA is conplenentary to a portion of a
waawehB26plRNA or a portion of a platel et-deri veRCT8G206/000149

factor nRNA. 13. The net hod according to claim1 1

wherein the small interfering RNA is conplenentary to

a portion of a nNRNA encodi ng an extracellular matrix

protein. 14. The method according to claim 13 wherein

SRS BB A oo

LisRerd ®pRiled ATAGER. claims 1 to 14 wherein the
patic stellate cell is a HSC-T6, LX-1 or LX-2. 16.

The nmet hod according to claim 15 wherei

the h .
[OBAS0T it o sehirhsif<ee 0o TOR] SGTHBEN Gl s EBP R ghdgtion, we
tr%e%! ’gé{?a'éz)qle eﬁk J\Atlﬁnhlﬁ{%astehﬁné il JaRbss S&Jcéntfa%oh%f’ﬁ‘rchﬂ: -1 (0,

ransgenl c patic stellate cell
0.¢.21,!100m/ph) iasd a@aﬁedtthansgfawcap%‘flabfoy theeruifiine goinés @4, 48 and 72

i RS g RL AL LR iy 05 S Bfed o

th® @0 nb/mPTGR-B3 Qﬂﬂdﬁﬁ&h@ at ﬁlahmespoﬂﬂs QH’ |<€ﬂ (D(Il) VerI @ity other (and less)
derivative of

SEQ
mﬂu@mq&aﬁ.seewﬁlatln&/rr% tTéiﬁ %1( & %’e‘llqur%@cﬁ Pc% g‘&ﬁ fop 4pprirpgment
gﬁeﬁoﬁg Wefé ﬁ(ﬁ?xaﬂ ddodo 1 laRd thd ﬁ‘fa?nlﬁﬂ'eddfqn@ﬁc@ibﬁw%r@r Qméﬂ &br the 10

sists o e sequence set forth in SEQ I D NO
ngtl tréhenentsgrbapsed al rdmas gmlmlﬂ’ﬁfeﬂ%lﬁ d 0} adfeng O i lrts:éqarsmg induction

Wﬁﬁgo rdi o ptg%rglgt 2@6 most, tr u&'lﬁ‘&[&h&? l(MﬁgT\k'&Fﬂwaas Tecorded at 72

h@dré}ﬁﬁ@iyhl the BbjoRite elmmxezltﬂcatcavme (0.4 0d0ng) wes the lowedt rmRBg the
wherein the marker nolecule is a marker protein. 22.

thyged Mg BRI ed transgeni c hepatic stellate cell
according to claim2 1 wherein the marker protein is

[00123{ act OBinflagépendént ihhBcticiobBERIbgti@RSGRAPCrieyeript by TGF-
stellate cell accordin to claim18 or claim19

Blaemensured by readitispeRE-BaRodes a t herapeutic nol ecul e.
24. The isol ated transgenic hepatic stellate cell

[A22] di NGyt 4as Khehmis orer, %ldhgt\hlﬂl aésﬂﬁmpsammg ami) lveetia, was
Is a therapeutic poly

expressestyrthe cloaplakd eells (B beee ab SF900MCE GRS ﬁ"g* " WG oy
th%%ﬁ%ﬂgﬁ%él&é?%@@ﬂg ll’blte'e gf%g%e}mﬁ RAd @@/ldc%é@@glgras av@ell In order to
inveaigafeohow rifje gamdugelnolflsaﬁF(ﬂP reapepm@tr ipregulageditbyl CF-P1 in the
Tgﬁacike ldcegl;lr (aurmg él?f%}e%{ tim€ %g IS We q%ant%ed rat GFAP mRNA level using
a real-time RT-PCR method. Cells were similarly grown and treated with TGF-pl1 (1
ng/ml) 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 quantified as
described in Materials and Methods, and the results 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 at 48 and 72

hours respectively.

[00123] The endogenous GFAP gene displayed a similar trend in response to TGF-
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di ptheria toxin. 26. The isolated transgenic hepatic
stellate cell according to claim24 wherein the

wWo bh@oapasos i ¢ pol ypeptide is an anti-fibrotic PCT/SG2006/000149
pol ypeptide.27. The isol ated transgeni c hepatic
stellate cell according to claim25 wherein the
anti-fibrotic polypeptide is interleukin-10. 28. The
i sol ated transgenic hepatic stellate cell according to

| ai r ~¢laim wher ei. he transg encodes. a
R P B B P e et i o Rt AN AL g features
wiepasted beivedd Bt dawRl dndABC Qi Bightg gbResCFiadt/the BaNiiSihBuction was

the small jnterfering RNA is conplenentary to a
opBions SYenotiien 2Tgurnel ruationavithTHe Bd ohile ther endnseyens eene did
nBERRW SySh@lctivh BuGd the g‘f' 9n ghig otf‘TG’i’J-ﬁ‘l't e @Bbh Rl diference in
the smalll interfering is conplenentary to a
iptyctiorotimefling roayt bapatiallyy ¢dusedrBthe GiffereAt asbyhdetedifon sensitivity,
i.denti.f vi an_anti-fi.brotic ent he net hod . .
R P o R tenablt Y B B b B fegon showing an
ehdipatnducsére | Aledreatvelyl orC eddi®ly drknaRy r8f1Bately EbALAS residing
detecting a first expression |evel of the

18.10.22: Db . )
opisidesthe me2 1%’) frageped | gy CRRIIDUIS) 8t & dnere insde ecshlapiar iand the
obleldadr R &kdast MnPydiBRY ik he g)dog(%oﬁg E}'Fgg’ (?‘IG. 11).

second expression |level of the transgéne; and e

conparing the first expression |evel and the second
%ssi ofis|desgaibed ghpaecthy 2t2nleb RGFAP peometesisicapablleafodxpressing
> Si e .1 ndi.cat,es .
8 B2 Fpd PR Sl TRO NS B RESIE Sl ikl ifsponding to
TSP ITstemwhetidrodurofy wllaictivBibndyenpeieguiatien bf thesg@sEne expression.
ngpdq;tqﬁqﬂatﬁr rotein. 33. The nethod of claim 32
WReTEFRt A Ha M FT BB AP L q7s g PURROBEN 1 48¢ patiways needed
foredxpeedsiof ahd @eductieh 8f fRPRdnsEenbi 46 PRdssrvEEhathad i SOIBEGFAP
in a subject, the nethad conprising adm nistering to
POt pf aepseryigd & el aSGHhount of a vector, the
vector conprising a DNA sequence encoding a
t herapeutic product operably coupled to a glia
[do125 | | ar gu@edsGits ANt £4) N RANRAE that RE 31 ﬁd?FAﬁleﬂr@}noter is
fibrillary acidic protein pronoter consists of t
capablgedic diredingt HEECrspeaificrgpresdiomar vvo by daibkn staining itle same

' . . ' ' ) t f hin.S
Ry 46 L Y8 RS SRNBDER 5Pk OFF Db, o
cd-laoalogngon thk asmeH3Cs.or der according to cl ai m 34,

wherein the glial fibrillary acidic protein pronoter
consists of the sequence set forth in SEQ ID NO 1.
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36. The nethod according to clains 34 or 35 wherein
the subject is a human subject. 37. Use of a vector
w@opnszdeg a DNA sequence encodi ng a t her apeuP€T/SG2006/000149

product operably coupled to a glial fibrillary acidic
protein pronoter, wherein the glial fibrillaryacidic
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 NO 1 for treating

ati S d di sorder. 38. Use according
[@89§loa| mt\g;ﬁl‘\%]g ‘Lelf/hﬁ\?\%@&% ial fibrillary acidic
protein pronoter consists of the sequence set forth in
SEQ ID NO 1. 39. Use of a vector, conprising a DNA
Lsequtmethodrfenetiprysiag ﬁﬁl’éﬁ%ﬁ’é‘ﬁﬂ‘@uﬁ? igdihepatisuellag gpll, the method
r [ :
B R R R L N A
acidio pregein pwcﬁmbﬂae op@rqblgmoeplsdato adPNA sequéﬂEQemtdain\gCthe ]Il,'ansgenic

i ant . or r.ivative of the
Pt PR b st HORTIRRY i prefi F s e} SgRREREGRe et
forldh SEMEMD NOI 1, tof @2dn A@lia vhead it dedivdiv© ST thersedpahedset forth in
di sorder. 40. Use accor di ng to claim39 wherein the
SBRIRINGibori | | ary acidic protein promoter consists of
pthe 'ﬁ?eqﬁl%ﬁﬁ)ﬁ Brdf%r td claﬂn SEQhekdih N g:l-lal ﬂmllﬁy acidic protein
pharmaceuti ca aration conprising a vect
prometss ssjungcezossisis efibe smcwl snigfoethtnh SEQIBUY® 1:1 pr oduct

gfg:@? e?g" E}Nﬁ%‘:g?drgltng ﬁg c rm gl orC j[ arlémgtge i ansggmg tp%cﬂlct is a

m@lﬂ(@ﬂ"iﬁbl‘ébuléonSI sts of the sequence set forth in SEQ 1D
NO. 1, lIellcvarlator derivativ

4.sequ @@3 arca?rﬁwg. fo deiey PpMeseiny thegmag! %éﬁ%ﬁ%w a marker
Ig@glatl c f| brosis related di sorder and a physi ol ogi cal
carrier. 42. The pharmaceutical preparation accordin

5t 0 cTheimethodiacgpisling ta claive 4gihessin fhegparkerrgtends igglactosidase,

pr ot R

6 S0y Pl BT BUELRPUTT ) B it 2ERIEAT: Rl bRl i o

thénajmmsimlwoalleat ed disorder in a subject, the nethod

|S|n dm nistering to ubj ct an effective
el B " Pl 4B e uBPafitisemadisc =
thsﬁmﬁlb@a@papﬁdeansgene encodi ng a therapeutic product,
sal d_transgene operably coupl ed to,a glial fibrjll a§r¥ad7 .

8.aci dife tBtEIROGBCm Tarhereih Biedhearsatie pplyBrRYde s
d&xﬂﬂﬁi‘c %Eéatl% aflé]@ 0P SAHED EnRed of Prhiddfdrihi witdadie} redeptor or a

is an allelic variant or derivative the sequence
plgtg](et degived grthE@thr medegior, br azﬂxpthwanpxmconpr ising a
g vect i e i .
pr 0 ct[ﬁ%g;gc{r a u (ﬁggl ?%el% ?%Itﬂ% uhPﬁ 679%{ {éilﬁg? &t antl

ﬁtpbmt}mlypqptidmot er V\her ein the gI ial fibrillary acidic

Ogr ot gc%gyd%?ogg Sf(i)jlsglgimo% twf}llgre?ethg na%g-tsb?ct)tlcf %[)fypeptlde is
interleukin—10.
11.  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 interfering RNA is
complementary to a portion of a TGF-$1 mRNA or a portion of a platelet-derived growth
factor mRNA.
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allelic variant or derivative of the sequence set

forth in SEQ 1D NO1, and instructions for treating a
Woepat3506 i brosis rel ated disorder in a PCT/SG2006/000149

subj ect . SEQUENCE LI STI NG <110> Agency for science,

Technol ogy and Research zhuo, Lang Maubach, CGunter

<120> Hepatic stellate Cell specific Pronoter and uses

Ther eof <130> 93231-126 <150> US 60/ 688733 <151>

2005- 06- :
15,200 g ity Iriat e N i T SRy SR BN R s
co@g%% ¢Ga g&&i‘éh oF & LHRN A chadaacin xasadiaogatiaeoteiagga

cagtctgt 60 ccatcacatg tccaaatgca gagcataccc .

14.t ?g’@hﬁ ggthod geagtipgcigeclaion a3 ttesgin 1o e{it{%:gé gy gpatrix. protein 1S
gct  gatgt ttga gcccagaagt tctagacca
COI@%%@ gﬁ&@ggt@gﬁggggg%g%g%@t atctcta caaaaaaagt ° )

15.t aaRRAREEAd aceadigh g6 gn@ el gf gaiarhén 14 vdgteiythschepatic stellate

cagctattca ag ag gtgaggggat cacttaaggc 300
Cell@@%@&ﬁ%g‘lfﬁé{fggt gagt cgt ggt tgcgccactg cagt ccagec
161 999£2AEMId 38R difRAGHR G WhdrSinaRAgpateadiaaedis HSC-T6.

aaaaaaaaaa aaaagaacat atcctggtgt 420 gga aeg g
17 Zg 8 Thgmedpd gwéa&@mla@g’gsg‘gg%@%heal&@%‘gﬂ% %’t%g‘é L& gg
18 ggg?@%ggt%%ésggﬁg %%8%%8 sliift L9 ROFAQRpEikHlg a transgene

gca ccgcc ccccagggcc tcctcttcat
op&eI¢ agigled tbgaetislafibifilldry geaitagateincaamgtet.cyhgsm the promoter

gggt gggcac agt gcct gct .
A e e A A
or g%g%gg% .gpggE@g%?\tcgggﬂ ct : g?g?t aa 720 aagcagcaca

c
10780 Thydelaedhitansgane dentisc el etk A UBaTE g&g{j JHIRGER the
glie?it @&'ﬁfa?}ggc(fdi@tpg&é‘iﬁ?}%lgot@r‘lgonsists of the sequence set forth in SEQ ID NO:
1.

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 B-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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ggt ggcaggg ggggagagga gggctgtctg cttcccagaa gtccaaggac
acaaat gggt 900 gaggggactg ggcagggttc tgaccctgtg
wWQo®eaayeqt ggagggcgta gat ggacctg 960 aagt ct ccBQGI/SG2006/000149
ggacaacagg gcccaggtct caggctccta gttgggccca gtggctccag
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22gct ecgﬁgte%ﬂg@g%e@&g 5@"@8{3 éteﬁggg%aﬁcégrdg‘tga@aﬂg’g‘éég wherein the
2RERGAE BAYpSRRAB BaslaRIGEL@Iag0ga 1260 cagat ccagy

ggct aaagt ¢ ct gat aaggc aagagagt gc cggccccctc ttgccctatc

28.32 0Ty palkstadcicansgangc benakic stejlaggeatlaacgardinggtacdain 48 or claim 19

e e e

29t ct g isbritedaggggmi beprtic Gadigagtellcigotdiyggmaclhignggocticagin the
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1920p)t GalaaptChsBPERSioh UFel STttBIG R Eeegt accacct
gcct cat gca. ggag_ttggc 1980, t gcccaggaa gct ctgcctc
t gggPaCRRsig E%is%‘é@fig‘a@%ﬂ’ﬁé’ﬁefw latecell ée & tesbrmmpound;
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32.  The method of claim 31 wherein the transgene encodes a marker protein.

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

34. A method of treating a hepatic fibrosis related 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 hepatic 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 method according to claims 34 or 35 wherein the subject is a human subject.
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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<212> DNA <213> synthetic prinmer <400> 3 aactcgccgc
acatctgaac ttcagc 26 <210> 4 <211> 23 <212> DNA <213>

W@ wbhated€ primer <400> 4 tcagcttgga gttgat cccpPCT/8G20B8000149
<210> 5 <211> 26 <212> DNA <213> synthetic priner
<400> 5 aacaaacggc ggattgaccg taatgg 26

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 treating a
hepatic fibrosis related disorder.

38.  Use according to claim 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 2 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 fibrillary 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 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 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 transgenic HSC comprises 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 to a 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 variant or derivative of the sequence set forth in SEQ ID NO:1, and instructions

for treating a hepatic fibrosis related disorder in a subject.
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