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cytokines and extracellular matrix (ECM) proteins (Sato et al., 2003; Bataller &
Brenner, 2001; Lotersztajn et al., 2005). These different functions of HSCs are

tightly linked to their transition from a quiescent to an activated phenotype.

[0004] Activation of HSCs is a dominant event in fibrogenesis. During
activation, quiescent vitamin A storing cells are converted into proliferative,
fibrogenic, proinflammatory and contractile ‘myofibroblasts’ (Friedman, 2003;
Bataller & Brenner, 2001; Cassiman et al., 2002). HSC activation proceeds along a
continuum that involves progressive changes in cellular function. Early events in
activation render the cells responsive to cytokines and other local stimuli. The eérliest
change in stellate cells reflects the paracrine stimulation by all neighboring cell types
(Friedman, 2003). Activated HSCs show de novo fibrogenic properties, including

proliferation and accumulation in areas of parenchymal cell necrosis, secretion of
1



proliferation and accunul ation in areas of parenchynal
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expression level indicates that the test compound is an anti-inflammatory agent.

[0007] In another aspect, there is provided a method for treating a disorder
characterized or caused by hepatic fibrosis or inflammation in a subject, the method

comprising administering to the subject a cathepsin S inhibitor.

[0008] In another aspect, there is provided use of a cathepsin S inhibitor for

the treatment of a disorder in a subject, the disorder characterized or caused by
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the treatnment of a disorder in a subject, the disorder
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cells; and
[0015] FIG. 4 depicts a quantitative analysis of the effects of IFN-y on

cathepsin L RNA levels in HSC-T6 cells, activated HSCs and CFSC-3H cells;

L .anr

[0016] FIG. 5 depicts immunofluorescence images of the effect of IFN-y on
the expression of CD74 in HSC-T6 cells and activated HSCs;

[0017] FIG. 6 depicts immunofluorescence images of the effect of IFN-y on
the expression of RT1-B in HSC-T6 cells and activated HSCs;

[0018] FIG. 7 depicts immunofluorescence images of the effect of IFN-y on
the expression of cathepsin S in HSC-T6 cells and activated HSCs;

[0019] FIG. 8 depicts a quantitative comparison of the effects of IFN-y on the

immunofluorescence intensities of the indicated proteins in HSC-T6 cells and
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this step-wise degradation of the invariant chain in thymic epithelial cells (Nakagawa
et al., 1998) and in B-cells, macrophages and dendritic cells (Riese et al., 1998; Beers
et al., 2005; Driessen et al., 1999), respectively.

[0024] Liver fibrosis is a common outcome of chronic hepatic inflammation
and the role of HSCs in fibrosis is undoubted. When the liver is injured, a regulated
wound healing process involving HSCs occurs which is coupled with an
inflammatory response, e.g. damaged cells release certain factors, in response to these

factors neighbouring cells, like Kupffer cells, start to secret cytokines which attract
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Further, we discovered that semi-activated and in vivo activated HSCs were capable

of taking up antigenic proteins and possess the molecular machinery to process them
into smaller peptides. The finding that Cat S is expressed and active in HSC’s places
the HSC’s not only in the role of wound healing, but in the processes of inflammation,
and fibrosis. We have therefore determined that selective inhibition of cathepsin S
activity in HSCs can provide a mechanism for modulating hepatic immunity, and thus

inflammation and fibrosis.
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strong stimulation of T-lymphocytes (Driessen et al., 1999).

[0031] As used herein, “HSC” includes a primary hepatic stellate cell (or
cells) isolated from liver, as well as cells derived from the in vitro passage of primary
HSCs. Methods for isolating primary HSCs would be known to a person skilled in
the art, for example, those described in Friedman et al. (1992) and Cassiman ef al.,
(1999). Unless the context dictates otherwise, as used herein “HSC” includes both
quiescent and activated HSCs. Activated HSCs may be obtained by known methods,

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



qui escent and activated HSCs. Activated HSCs may be

obt ai ned by known net hods, such as, for exanple, by
w@orei7ag primary HSCs on uncoated plastic  PCT/SG2007/000111

substrat es.[0032] Primary HSCs may be isol at ed from

knovvn hod d rein, "
m##\él udes Sqe\}A%atgiﬁo 5V66ay Ik§1° %ﬁ‘%@s Asgysed
he RYAPISE” 41£1£1ﬂcmae§ hﬂJdblZHQCf@hvé'ls&lTﬁr eélls, sudRads, E¥Gxafple,
cell's exhibit an activat egbéohenot pe reflected in

the mn«prtafhzml ot BSE-Ti6 gell. Jiaa SESC-Tasells prhibit pepalivagd phenotype
re aﬁc a ac I R I‘E)El%ﬁ}aﬁié Sﬁg}? p%f) (? {moﬂ?e?’ dglrlg%g%%:aggg‘%gétx ressmn

of ((ﬁExﬁﬁ’)), ﬂtﬁtﬁbth/lrﬂmtel alph¥/agebn §EMAA), 2600)fibriallber acidic protein
HSC- deri ved nodel cell |ines wou

(GEAP} 3Rd smentdRy (Vﬁg‘tlh"é aly t209RH |Q1E‘?ruﬁgck %#Ve%%‘g?f%ﬂ gell lines
|
WO%E%%@ gﬂ@\g%ttﬁ R erslo% s?(l falih thd grlqsa.n&)ﬂ‘fclﬁ&e 3br 21, B0 Human

X-1 LX-2 ¢ i nes express a numnber
L3361, n¥rkesiklinefs (Xotdr wbi 21131)51)18@ CFRCHdBoth I1S8M fandrldX-GreaR lines

HSCT6, L LX- | | b d ' d
CXEFFOE R RTRRAES A YA oL RS T 200 AP HSC-
T6ERL Pad X el ce?ism%%eactﬂ&%d%@tﬂ hﬂﬁaﬂrfgemrdr ¥§¢Qulture in

froma CO induced cirrhotic I'iver in Wstar nal e

lomlsmmnccaa éXamjaA szoeéhsif He CE§Cahling is derived femia/QEbdnduced

55 i M RS o D Tt P A

linBe R4 spécﬁiceéxﬁtﬁidﬁné‘xﬁlthemsm 1@&ISQLTby i ncubating the
stellate cell with the test conpound for a period of

' necessary to observe the effect o
[oé%ﬂgound Aofest Frameepnd Vi eposehto an a%w;ateg%?eatefegtff‘llate cell

Wlﬁﬁﬂ‘g%yq Eng_a @§ﬁﬁ§t@ ey %EH“&&E&'%%%%@ f&l d ﬁérﬁ)dc@fi fime

nner that permts any such effect to be
ne@besaey o nmd:rvel the céfettaiftheteboctinmennd onithe Catd expreprsemadf any.

T ef BB B itised i nd i vasct SRS B0 WL e mapoer

thdt MR rRRE ARY sukR|dfRbe t& Bk | deteHighdde Nt Redint ériodimients the test
second stellate cell is exposed to the test conpound

comppgunde ydrich a1y benuselidh aohqlﬂ@bcit SYSPENOY Ohwo}s@oanlsmﬁ!éed or
ad )geﬁrtoog V\gl‘nﬂgt(%%n&rg% rea (ﬁ]%ygelg:fé RER S OW Pg&hegf hfﬁe the

e art erm ne
secdnf) kedllage Sﬂb(imdxpdsﬁi tatle e J:orhpbuadtms;t depmirl(mnd nufrdrer of

i nst ance determ ni t he f ect of t he test
acéeﬁapaaleﬁaayége on hE98dsr @ me*eut%%aﬁe urs OR dgazsy j4ypgrson skilled in the art

wo%ﬁﬁ)ﬁﬁjdﬂgpg%tdmz 1y Mfetesinfle! }ﬁ)tv\?loﬁgltb ekﬁos%xaoéé%&% Et@ll&t@ Bell €5 h test

conpoun en 2 and 48 hours prior
compowrdyiforainstencedfy ddtermiaing iﬁlméﬂfwt ah dleﬁrssitcempom peg Sungtion
of ltl?ﬁ/eel InI \r/]ar}oqg e?’rgb%ld}n?én S, %Ee stellate cell is exposed to the test compound
between 2 and 48 hours prior to the determination of the Cat S mRNA and protein

expression level in the stellate cell.

[0034] A skilled person would readily be able to determine the appropriate
concentration of a test compound, for example with reference to ICso of compounds
known to reduce the expression level of Cat S, (the concentration required to effect
50% reduction in the expression). The skilled person will also appreciate that a

compound with a lower ICsy is a more potent inhibitor of Cat S expressions. As
7



[0034] A skilled person would readily be able to
determ ne the appropriate concentration of a test
w@oompoerid) for exanple with reference to | C5CoPCT/SG2007/000111
conmpounds known to reduce the expression | evel of Cat
wotld ()g Rfio %R iep Hsé§ !518[1%& ﬁﬂﬂib raﬂdthteo;oﬁéénﬁﬁﬁoégf/ﬂ]e %&w €bhPbund
In the expres e skil person w
useim ¢l atethadhsttould be rspﬂimdltvtptdbservt Ginmctab@rquctmnm €at S

otent i nhibitor Ca ress on ul d, be .
SXRIESHIRAR £ 39 pd9 T By At eyt ftBbRed o™ nsuffiient
coﬁ@éh@r%ﬁ&ﬂ atd PRk eflbBdinfis, q&m@ ofiRdedt RompPBurtBépaskd to

shoul d be sufficient to observe detect abl e reduction
th¢ secmd Selatprastls resnlts dn o corceatration &f fthe destneqyapqupd in the

pl?r/es aru(sahmq"u}‘ano o?ar (Eé—mﬁ%gﬂ %nt concentration. In

i of the test conpound
exposed to the second stellate cell results in a
[00B35)kent r dhi cartaihi Eehdotlimsdnts; oroOUSIC s t previded.onolmr specific
((10. 12M to _nanonol ar (10, 9h¢ ran 03 [N tain
embhegsornte thestSE Anpiqgided 47 Birngy | [p som Fﬂlbé s,, the HSC provided

,ngﬁpp%aqﬁnﬁqgck e HSC is provided in vitro. In sone
iments, the HSC provided in vitro is a HSC T6

cell. [0036] In sonme enbodi nents, the HSC cell is
[Oe&@bsed tlo seme endiodiments,ithe HISE chdk lerqxpvﬂedgo tarfeztokme prior to

xpressjon | evel s the absence

aefeSBirR o ot yPte e RS Epd B lsF SR Gt Hmfbund. s
wile Rl ahlidrstoBd e Eptokide WakRdralpo| iehre @ O«Vzﬁérnsbhﬂﬂéi proteins and

gl ycoproteins wth a mass of general

glegoprassinsivithaynas 96 srmsaallycyfaprionemateky %‘éklaat G¥takines may be
auﬁ)%hﬁg rﬂaﬂl%n% o?&gﬂ)%ﬁt Fﬁg@%ﬁﬁ&t@rh g(?lte glﬁl %C ug@lutloql C}Q?son

o a person s

skitedrinltes adt Ahe ihcndy) fodeXdntpie, GhterfEidn- 4, (I ETNBlo, epidermal
growth factor (EGF), TG-Db, IL-1. In a specific

gr@wtbdmtnﬂeéﬁGF)t h Fdi&tlbkh & a speqifinembodigay themyteldrayis IFN-y.

herein, "expression"” refers to any detectable level in

[0@%@ Cat %ﬁ lFS%@%g{elint‘% f rr@f@lssl tBlah Het@ﬁtgﬁl#qéve!l th @ﬁ Cat S

under ers

traaﬁdrlptibﬁ adrStednisfatibn produce | 1ﬁ aﬂHﬁ;Cb e\sdﬁlillé Ibm understypd by @ gierson
t hat neasure ihe anDunt

t hod
sk%s@énbgli N FMSFTIPINo eV FgBY bg s bg%ﬂp@sthods that
mc?%ls%t%r ect&:nx&%yof GRS AR B8 %kéiﬁblémNox@ﬁerﬁ‘ H16tiRk B Quantitative

y measuring the optical, couloronetrlc
RF-P(OR: o@@mmvebn LptrBitekpression maybo geinrrmnpd crpbnet:ﬁl)eby ofeasuring
ththe cat hepsi n protein.. I n varjous. enbod éb':§h
& QB EL PGBt BPtroRRiicABR PR raPBe Ry Brvarye of the
ca%kpslmw PRIGIHOI BSCATRR dneSdAheHE SCAND |eRptcigo s dBfeimiaad by

Western blotting/analysis or immunofluorescence techniques employing an anti-Cat S
antibody. The anti-cathepsin S antibody may be monoclonal or polyclonal.
Polyclonal anti-cathepsin S antibodies may be obtained from commercial sources
(BioVision). A person of skilled in the art would readily know how to determine the
expression level of Cat S, either on a mRNA or on a polypeptide level.

[0038] The test compound may be any reagent that may inhibit cathepsin S

activity. Test compounds may be designed de novo by methods known to a person
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anti body. The anti-cathepsin S anti body may be

nmonocl onal or pol yclonal. Polyclonal anti-cathepsin S
wa@ndio7ietdees nmay be obtained from comerci al SoORPET/EE2007/000111

(BioVision). A person of skilled in the art would

skln&ﬁdﬁ | tie KFOW HiRVeXathplet BE rp&tal B@umr sﬁéame?élﬁ\selha@fbeen
Cat S, either on a nRNA or on a pepti de 1evel

degpoig] amhdex compounfom b bt haod an cmedalimg: eakajations
suggesrll té%tctgée te%g \%%m%o%n%(:r{h% ga%ﬁtg gﬁ& PF 94]&9%” 2?118 ¥(I) Fh% Gactlve

sitd Bf tchfheﬁd’lﬁ S Kswe, Q‘éﬁam’{ﬁr@let Katmuytit & abt n9&9)ur Suci modeling
cat hepsin S has been determ ned and test conpounds pay

pros@nsseqr@ eoapersallyavaable dadivppld b kv tognrersqngikdlied; the,art.

that the test conpound may potently and or selectively

[0()@92d to Mi@mﬁﬁ% ethé 'ct)ﬁlpeﬁnd: flalyeRsidBnt édsﬁﬁ scrb@ing libraries

Kat unu Such nodeli ng prograns
of ammpmmdscerSnChl lityamsamhﬁ tbleeqreatn@l lwokrhocwm eorkbipateriab chemistry
erson ski | the art 9] t| vel
aPHEHBR ARG SR Rl By ALPREH R fnP Rk PSR lilled
in GRMARUNERI Rlétdtule Wsﬂrdoﬁﬁ)oﬁﬁ&s kg (‘g"eﬁéihﬂﬁ p¥felB@Wover larger
conbi natorial cheni stry approaches or nmay be obtai ned
corppavids.ci al |y. As woul d be known to a person skilled in
the art, small nol ecul e test conpounds are generally

[oo%gf er r egh Quer a}%%ogﬁrggfdeg raefngﬁqyﬁgﬁg n%%g; diEBREL cHatacdrBRd or

ded a net
cauedfthrbgclh@htld dibresis oauafiasmhptibeiata Gu’ﬁjeﬂ[ mhe snetliod comprising

inflammation in a subject, th onprisin
admigfsiering ie o gbjest 8 ﬁ@tﬁgmm S P Gitgn: i %ﬁc SRR S ihitor in

suchjst?ea%erﬁ At SRS nthnafdchite Q)‘ftaoﬁleﬂi@aﬁhlﬂhfo} rs6&t eRtineanss also

I'n the manufacture of a nedi canent for such treatnent
conltcsmpdh@d conterrpl ated. [0041] The term"treating" or
“treatment™ of a disorder characterized or caused by

[00?2 atic br or%ijg‘ﬁgétln(‘g?;?ranpg m%n’(”r gi &r 813181?161&1' nCPteIO 2 or

obta eS| red resu

cauéd CHépaﬁSSﬁHrbﬁs deeinhinghation Ofeféle stor &t agploatic dbr obtalmng
results can include, but are not linmted to

bengfirial, prdesisad sesulipeinslyding; inicat rasulis. oBengdicial oy dgtitdeclipical
resxﬁ%rkgintlhaﬂﬁe b%'t rHo% Iﬁ%{&i 18] f alfexl Cﬁsorogfanfylﬁpa&lgﬁ of one or {nore

zat i’'on t he state prevention o
syngievrak op nemlitiafs, dimmxmlshkaent afedxtont of disbwiler, stabdfzatlos of therstate

y ogr essi on, deI sl ow or der nset
of Bisaiteb, aiPVs3tioBrofpvFlotieBh ob ity A8V i SToufRy of disorder
proéll%ggﬁﬁ,' &layt W%Id%ﬁﬁg RAT disGtierObndet &hdlioratidre ai ipAiati6Rdf the
al so mean
disorder, and remission (whether partial or total). “Treating” can also mean
prolonging survival of a patient beyond that expected in the absence of treatment.
“Treating” can also mean inhibiting the progression of the disorder, slowing the
progression of the disorder temporarily, although more preferably, it involves halting

the progression of the disorder permanently.

[0042] Disorders caused or characterized by hepatic fibrosis or inflammation
would be known to a person skilled in the art and include, for example, cirrhosis,
portal hypertension, live cancer, hepatitis C infection, hepatitis B infection,

autoimmune hepatitis  steatohepatitis associated with alcohol or obesity,
9



prol ongi ng survival of a patient beyond that expected
in the absence of treatnent. "Treating"” can al so nean

w0 ndo7lodtiemg t he progression of the disorder, sPOWSGLO7/000111
the progression of the disorder tenporarily, although

a t the -
e ko b A B B PR AR PBET R non
alarhotibateawheyatitie (NAS H)cheatic réjediions isheling adtb-ammame gegjection

ul d. be known to e n sk|I .ed in .the art and
%@F?f&é‘ a BPrgé‘%W‘Bﬂgg’ ﬁ“ﬁﬂ%‘% VISP hy per t ensi on,
live cancer, hepatitis C |nfect|on hepatitis B

[oDASECt i OMAs awdqadma Ng “EtRepkint § Snifibieat QBARApldtésSa molecule or
associated with al cohol or obesi ty, henochr omat osi s,

maleeerithet diiceasseie profeqlirie getiityiof cothepsin fo Sjatheprn mhititors
mz?yo gctaI Lré)clgl?'l b)ﬁ q‘e&gi‘}ugg‘ o q}dlnHtﬁl (&Iéﬁ"}patlc I}Sr%%%r Without being

r’'ej ec aut o- 1 ectron and

luﬁﬁd?tbt ar@'npzﬁ’flétﬂﬁr mobdaof héthuns phthdpsin &ﬂﬂblt‘dik @iyCfokr\iereversible
ej ection, [0043] As used herein, "cat hepsin S
cov#ﬁmoﬁ%me ‘B’é‘ﬁtt@hﬁ?fal’ gXesaWith, |Cétélsn>5én Sr %F%’é% ewbodigents, the

age e
EFHERS" B 3L AR YbbRageL el Rin LRSI iyl one
phenyli (hh]i\fﬂ)t(Rrege enaly ta98); trtzm-ﬂ;mxgsuccimﬂ-ﬂ‘rdmtcylaandrg(4-guamdmo)
limted to i cyl ar node of iap, cathepsin ...
e o601 LN PR K TR BDuPRLE 8! 18501 e SERLSRSS hior
m%n %O el NRbRLS Rlent Qrﬂmnﬁ’)i'e&xdﬂ' 4sh f6rod:-Rak, N 133-[4 6 MS0-2,3-
nbodi nents, the cath epS|n Sinhibitor is

dlm@ﬁsncmmk%@xoé@ébm@mdm@dyﬂ ammdrmd]nrwl}sﬁﬁﬂ%eph

19983
s O S AT L R e LS
c]}éﬁrcﬁ@(mn@u%w) dT]huﬁﬂor(cKanM)et al, 1999). The
cathep3|n S inhibitor may al so be a non-coval ent

bitor, such as, for

[°P4f [ 4- (A essderin ayaﬂmpﬁyg‘rp wﬁ@lﬁ%?ﬁww@w@wﬁrs reagents that
deti"egfen ok (Te&il?c%:o al 'SylrﬂRI{IAplnglg' Gy, dlll%’:rr@?%élnls thae: 1ﬁh1%1t Cat S

t et rahydro-5- (net hyl sul fonyl) - 3- [ 'uor onet hyl ) ph
trapgrifitioh, bk pytr\azeor:a{ 8, BRNA ;icgrakilauen( Jmmm@eaegﬁgol)mted to any

Th d et al
Pt B SEFHIE opicl eerh BRI BECooFEE girR p5id pased
inkiBR6:82 38 sOine leffbdancnd the daiPsine Rihsbitor €A WiBbAGNes, antisense

reagents that inhibit Cat S transcription, or activate
RIGAS, & mireRNdgr Septidenclajy aeid (PNPQ iapglogyasiaf dapse gnhibigors are

theory, exanpl es of such cathepsin
ﬂ#ﬁ%&kﬁ#%?é include nucleic acid based inhibitors. In
some enbodi ments, the cathepsin S inhibitor is a

[0048bzynedn divdri aenslieméeté)sthe dlat 1§ orhibifelNAs a SPRIMA. deiRNAs are
geggr%h)? | &ou%fei CsitrgnFHélﬁ\) 1& r][g ! ?g %%%leggldg hsgc?l?enlcgsh Itl?alttcoarns ef%ec% post-
transcriptional silencing of cognate mRNAs, allowing for selective suppression of
gene expression. Generally, and without being limited to any specific theory, the
sequence of the siRNA therapeutic product will be complementary to a portion of the
mRNA of the gene sought to be silenced. For example, the siRNA may be designed
to hybridize with a mRNA encoding Cat S.

[0046] Guidelines for designing siRNAs would be known to the person skilled

in the art, or siRNA designed to hybridize to a specific target may be obtained
10



al so contenpl ated. [0045] In other enbodinents, the

Cat Sinhibitor is a siRNA. siRNAs are generally
walowblog773d r anded 19 to 22 nucl eoti de sequencesPCTIaG200AN00111

ef f ect posttranscri pti onal sil enci ng of cognate nMRNAs,

coRTESA PRIt R4l ST RITIG ALU® (BT SR Rpdevtid

ovEIMERS Yre biten pRste &iffeetiaf 1ﬁ higduRinENRNAN @rtadieriideC (RN AL C Other
wi | |~ be conpl enent ar to a ortlon of the nRNA of the

co ationg ghdesigningsij Fbﬂo‘é&mp@?@ﬁ. thallegd inihe arhy
be designed to hybri d| ze vvlth a nRNA encoding Cat S.

46] ' ki
1op4ATH, RMERI 2R atn RERERTh 10 bR i b4, B F ¥igw
mdilydalsj fbirzsxaiplea bypdeificat syathget ommaylte obtained from commercial

obt ai nedcommercially (Anbion, Q agen). For exanpl e,
SOMCENAS with a 3' UU dinucl eoti de overhang are often

nore effective in inducing RNA interference (RNA).
[oélé]er C Ot dekjadti oTMge ﬂnethassmgmerwx Subjdésinweed 8f B€atment. In

known to a person skilled in"the art. [0047] Nucleic
some iethbbdisnedtse thetsabistis 8 human sukjest. may be nade by known

nmet hods, for exanples by chem cal synthesis or may be

ai ned 0 ALY oyr £ an '
[0043 Tih og}h %gy beqrgﬁif/@u% j e mis{r?pe(r%:@d o? Pfte‘?tg?t %ﬁe(tr)]l%nt to
aclhlevéﬁﬁﬁleai’éibdéameﬁ@ fortefxen@ldajtwﬁﬂublsHSCfmﬁmpsmlB)jaﬁMty. For

[0049] The, cathepsin S inhibitor is admnistered.in an
ex@mplEceathapsand HHHDIQS mhbedeliverrd insush amownta i r@ﬂ%ﬂ ppgfally
igh
or g)élg FeZ),' c%glte ggssl nk?\rhlémﬁl v &gt{n{gggﬁll&/lé‘te a[ﬁfti%\é’ltef/ g:rngf:&rate inhibit,
stabiltzh, amprowe.s pteventnindiding psowi thiel yrogressmmmfethel gisorder, the
cat he unctions to allevi m tigate,
freaietcy of aeamienide WRSRT bRt FRATREYET St ovent
i ncludi ng sl ow the progression of the disorder, the
[0656JquENCToafid irf Sdhitishtatianch daftepbinRinbibine mayrueefnhnulated as
treatment, if any. [0050] To ald in adm nistration, a
anciagiedissi in @ phammBeaubicalnedMBRsitios; mihacempasitighs may routinely
r p t Sid i
cob@@ il feayP JBEGRAR o RERCTE A, itRrig, agents,
praecativabind vdiooe nbmpﬁtnbzbm saroierssal dijuebtsf fBrei cathepgiar® shibitor
preservtlées agg var. 1 atible carriers or
may; he feppulateqip.a physiolpgic S§ Sﬁlﬂ 9%t or may be formul at ed

in a physiological salt solution.
[0051] The proportion and identity of the pharmaceutically acceptable diluent

is determined by chosen route of administration, compatibility with a nucleic acid
molecule, compatibility with a live virus when appropriate, and standard
pharmaceuticaj practice. Generally, the pharmaceutical composition will be
formulated with components that will not significantly impair the biological
properties of cathepsin S inhibitor. Suitable vehicles and diluents are described, for
example, in Remington’s Pharmaceutical Sciences (Remington’s Pharmaceutical

Sciences, Mack Publishing Company, Easton, Pa., USA 1985).

[0052] Solutions of a cathepsin S inhibitor may be prepared in a

physiologically suitable buffer. Under ordinary conditions of storage and use, these
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[0051] The proportion and identity of the

phar maceutically acceptable diluent is determ ned by
w@bwsmeoreout e of adm nistration, conpatibilityP@i/sG2m7/000111

nucl eic acid nol ecule, conpatibility with a live virus

when .appropri ate, and standard pharmaceuti cal. )
PISPRGHPELMSBENEPRIA § O BAGPIRIEBLIT EE L hRugropragRisms. bu
tha Will Re ihadtiveicadr @dgratid {heccamaFﬂﬁ Stighibhiad. Avipkisofekilled in the art
significantly inparr the biological properties of

wiostich gp@w rha jtahpropare rsuitghle fapnelajens. (Fanyeatipnaliiprereduses and
.are.deseribe . - ' 'S, .
SR SRS B oI B AR s s i, o
eghacés, Ranigtdid| PlahmagutcatpSoiencdsaahdnin Fze, UdBAd States
19&%). [0052] ~Sol utj ons of c _R In ? hgﬂjﬁi gr may
ik s e Nptiana) Fpanuiane Ui ?@ BS) simahegting 208

Under ordinary conditions of storage and use,

[6053]€PT ePThatARDf MRYpHaRRARUTIcA cBBSRHidRéditBlelfBr injectable use
prevent the growth of m croorgani snms, but that mnfl

inchtdei ntecild vagueousr solugjonsieort tspersiane madn sErile pdydesy . fon the

erson skilled in the ant.woul,d k ow {. .epa .
RErpRrE b arrainat e b e AARGRIH diihoRES ercin e
trmyétedle edies roPlextehié 6 €ing Cliveonirad thap mepacahprise e nucleic acid

suitable formul ati ons are descri hed, for exanpl, [

nRigerleghelis do bhadminssured.c b albeases thesfogm anysh bes rignidagust be

A B T ng R B8 e f o e bt the

phar maceuti cal conposition suitable for injectable use
[0054]ude sKitsiahé commemia peokages (ussfudy fod exareple, &r idendifying an

sterile powders for the exte ranequs _preparation of .
o PP B | o hs TG fspafto A0 (i aRd anti-
ifREMRE apeht) IcbRpHSRS abDiat RXHSTSE, fof eRdiivple| NSCVIG atfd a reagent

t hat may cogyrlse the nucleic acid nolecule that is to

fasedetetting Gat &y expressipnadre alses eentemplatedr i yageuspembqdimpents, the

and be. f i p .
ST B8] o Rt
p@algt@h ?ggﬁ: (Ez_ii SahRNA. IA)i W?W L&lidefs&fodibjreﬂpddqni skﬂ:je:drin the art the

ifibrotic or antj-infla ry agent, in :
coEpiamearin Prlypgleefidec shewd ARE o SRR 19 %@éﬁ{ fog selective
h Zdtioh 19 tlﬁ?dthH% §f S b6AHERIsCthe 'f@%‘elﬁ@fo? Béte&ing Cat

eagent for detecting Cat expression are al so
Scaxptessiph d$ @d. antircathepsio Lantibodyo avhidnimgy hehmonecleraht The nucleic

oI5 S8 s oy KPR, B iBoMHh ShE oGl hep in thei
- déSctusdctPs Kitiedonind giapiz(adka?? 29 Ml sokd okl insfrubtishsaegarding
i

the conplinmentary polynucl eotide should be |ong enough
usepof theoagtivatedsHBE candy the reagent for detecting Cat S expression and for

identifying an -anti-fibrotic or anti-inflammatory agent. Such kits may also contain a

cytokine such as IFN-y.

[0055] As can be understood by one skilled in the art, many modifications to
the exemplary embodiments described herein are possible. Such modifications include
the substitution of known equivalents for any aspect of the invention to achieve
substantially the same result in substantially the same way. The invention, rather, is

intended to encompass all such modification within its scope, as defined by the claims.
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hybri di zation to the Cat S nRNA. I n other enbodi nents,

the reagent for detecting Cat S expression is an
wa@ndiorogARMepsi n anti body whi ch nmay be nonocl onedT/SGH®7/000111

nucl ei ¢ acids and anti bodi es may be | abel ed by nethods

[Oéiﬂlgljwn in Atllhr%fe%ﬂ el %@E&lﬁl’ien’tsnreﬁ?ﬁh to (iilglteﬁ? Lr'ecfﬂlly ‘ﬁ%%ppo?ated

or conmercral SO con
by iréfeitehect | ons regardlng use of t he actlvated HSC and
the reagent for detecting Cat S expression and for

ntifyi -fibrotic or anti-inflammtory
[0@5 E&%@Fﬁay al so contain a cytokine such as
IFN—g [ 0055] As can be understood by one skilled in

[0058] art, MRIERIRLISANBIMBETHODSt he exenpl ary
enbodi ment's described herein are possi bl e. Such

nodi fications include the substitution of known
[005§]i val eksolatioy of primasyyHSCsof t he invention to achieve
substantially the sane result in substantially the

[Om Way Thd i}?nﬁd}y eﬁSCQ cré a5d1%kd froin | WistIRek 'éi&:ordm% to a

npass al'l suth | cation wthin its scope,
precrafusiye gublyshtd eprotoaoh!{L[ Ri&a]towiBankefeeran c%@iBand Briefly, the

Sun%gf:unents r ef ei Rﬁrgg?@g‘é%ﬁ lé/}“ql '.rﬁﬁ tgzodwbsﬁ)l.e
pellde WaS8BsdrP The héﬂ' c@hirfmga%n RiebHB0Y04g6s 10 90R Qlela'éaea pellet

primary HSCs were isolated fromWstar rats accord
containingrthe ViS6iss | Khippdllet wiae svaghedtanselin ¢ulturRmedaim and mamed
b et aggatZOOS) Briefly, the supernatant was centrifuged
Y §¢0iH "¥%r 5 nin for several rounds until no visible

pell et was observed. The next centrifugation step at
[008X)xg f O0Thd Cellsi wery r€bubpeindedfig chlaire amdiva andseetiddinkiSEs cm’

Thi s, pel | et was washed qnce in culture di
culpige dlpgkse & o yMERMOPY RSB FBH SOPE AP Wi PG Qn%gléss cover
slipsSy %‘Q%Rﬁgqui Eﬁ@ plat ture medium and seeded into 75 cng
cul'ture Tl asks

For i mmunocytochenm stry, sone cells
were plated onto glass cover slips in a 24-well
[0Q62]t ur e Eleltcaltuf®062] Cel|l culture [0063] The rat HSC
cell line HSC-T6 (Vogel et al, 2000) was a gift from

[0(&3\1/ 58?{( né b Ll S H eill\ﬁr&' @F—@ng?geh%%z SbodPicl B £8n Dr.
Scott Friedman Mount Sinai School of Medicine in New York). The cell line CFSC-
3H was kindly provided by Dr. Marcus Rojkind at Albert Einstein College of
Medicine, Bronx, New York. The HSC cell lines and the primary rat HSCs were
routinely cultured in DMEM (Dulbecco's Modified Eagle Medium), supplemented
with 10% FBS and 100 U penicillin/100 pg/ml streptomycin at 37 °C in a humidified
atmosphere of 5% CO2. The HSC cell lines were split twice a week in a 1:3 ratio by
trypsinization (0.05% trypsin/0.53 mM EDTA). The primary cells were passaged
when required. The primary cells used in all experiments are cell culture activated.

All the cell culture media and reagents were purchased from Invitrogen (CA, USA).
[0064] IFN-y treatment and RNA isolation

[0065] HSC-T6, CFSC-3H and activated HSCs were plated into 75 cm?

culture flasks and grown overnight at conditions described above. The cells at a
13



3H was kindly provided by Dr. Marcus Roj kind at Al bert

Ei nstein Coll ege of Medicine, Bronx, New York. The HSC
wa@edo7/obi7ees and the primary rat HSCs were rout PEEBE2007/000111

cultured in DMEM (Dul becco's Mdified Eagle Medi un),

coi@lﬂ@ﬁ@em(ﬁf} OW WhrelidavaRd Witk 189/l RQ1icehdentrafion Rduivalent

stre mycin at 37 Cin a umdlfled at nosphere

tOofO(BWIGD)ZO I‘Eh@nbm@tc@t IFNimés 2/;/64 8 glprl 2¢ h Wiheeregomleipimt rat
b t %
m'rtﬁ{}fegtﬁ.ﬁ) Ilghafwzo\ﬁarsy %/(Q ggl za 10 1 gg s@éggéﬁs {a? IééA was

isblatdi usel thENSugleoSHan RICALT! lsoluﬁ@el kitn(MddheR) R NARNt Germany)
are cell culture activated. Al the cell culture nedia

acgpidingstedhe manyiacargismeotaseld The BNA aencertEion wasancagesyl with

p S0 bestiob SRLEF N PER ARl BB DRES o 75

cn2 culture flasks and grown overni ght at conditions
[0866Fr i bedOakStep RTHRER el | s at aconfl uence of 60-70%
were incubated with 10 ng/m final concentrati on

1op8%; V5" SRI-ThER e mesSihed hithrBR Onefeh RT ot K o Wiagen

(de'nﬁ&h)g) 108Sngd s chagest totANRRA Wasi ﬁ’sléd(ﬁAealéﬁAkT PR dbaction,
RNA was isolated using the NucleoSpin RNAII isolation

delpmdn\lw@h@p eapundanse i | thetiapsasipl. Bahde r1d$h6?gVSttbe tshguence of the
prTRAY T RES URg! %Q?EJ 8@%_88%@*\%e5*%s %a}ecg%gin O%dolﬁy the

PIERR (PEed Wt spectropho

mditinalen gTes Q-§MutidsSAas ihel0&&R] 1rDaE5R”E-[PGK|' Aol 00 flinimize
RT- PCR was perforned with the CheSteg RT- PCR_ kit from
nonspRsEie Predpviinife R otsprvas Grriedhpptdpr $@ min akfih "(epnd doliepved

by ﬁea“c‘ﬁ%ho'ﬁ'r fof 413 ﬁlﬁf"‘gt][ b9 'aC @%H&BG%@ forPCR h}?er@lﬁ? '??Edel’&elwg for

transcri pt. shows the sequence o
depatlumiros a194fC, Thes fpr ammahng) atanapmbpxdnte tsaraters, b 19 s for

sylblsif i B Tontot S BeleS s pEHETResk AW e dhe P00
thm PefdIér qMr Cl@éé@ér@h e BEMA! ephdvasro8adts | ke taha@%d by

mn at 42 C and fol | owed by deactivation for mn
el%mrogbor@sls Goadli aganesergst amCRsyvzed athfeshidinm brp@née $t@umng A

IO%ebré) Aalt {i&)er (§I\40%ﬂ2 qrermg,nt%s g?%gn f l I n %%es 1z¢ Ig%rkc}rzm all

ropriate tenpérature,
gels. DN A eéqlencihg 46nfinield eke iﬁem&ymﬁﬁfl mp‘i‘odlwts (Seqoknchig service
PTCaéOO thermal cycler (Ml Research, FL, USA). The
W RS W?%R@“&F@I%‘?@&S V‘gép%r@trophorey sina 3%

agarose gel and visualized with ethidium bromn de
[0868] NI NO.Réverse transcription and Real-time PCR of Cat S, Cat L,

CD74,CIITA and RT1-Da

[0069] Real-time PCR was performed using the ABI 7500 Real Time PCR
System (Applied Biosystems, CA, USA). All reagénts were purchased from this
company -unless otherwise stated. Total RNA was reverse transcribed to cDNA using
reagents from the cDNA archive kit (4322171). 10 pg of total RNA was used in a
total reverse transcription reaction volume of 100 pl. The RT step was performed for
10 min at 25 °C and 2 h at 37 °C. In real-time PCR, 20x TagMan gene expression
assay mix of Cat S (Rn01534427 ml), Cat L (Rn00565793 ml), CD74

(Rn01491430_g1), CIITA (Rn01424723 g1) and RT1-Da (Rn02346209 gl), as well
14



100 bp DNA | adder (SMD242, Fernentas, Lithuania) was

used as a size marker in all gels. DNA sequencing
waeomizioprred the identity of all PCR products. SeqUueamiongooiil

servi ce was performed by Research Biol abs Singapore.

as g0 Cts FNEIAT10RRR N arB e B p5Taisn-BilE) Ergeha becRvction
coPiscR T BN AISH.5 Gl tzbe 1&@&1{?@5@@) %a&oﬂwﬁ%ﬁ:@eﬁm on
(Appl i ed Bi osystens, CA, reagents were ‘

asspyyr d b @dcleassrireeh V@t%omﬁaﬁy M ﬁf aél%ano tlh’é‘fﬁ\liﬁai ePGR amegier mix

t |
4352080, COHER, (R LRt 2HR0L e P Rp sy CAR Myl oggs
95t°0t &ld RiWinvéis CISEige ccnnpmamteaihrershmar methbd avmors'e@ttd) qnanutate
reaction voI ume of 100 st ep,.was . per

reljtie cpngtsolaEes TERNACUpch Balloim ¥, APRISL RISy TipBepaRlative

oAU RO SRR e o Bflsin o

corftfh O(bBrdatad). gT l)e d4gh | frésenid0 avt2 ActeSeglajivarfdr Rifilee Dadependent
(Rn0234620Q9 as wel I 20c 18s r RNA 43 1941
CXREEE T G Pl a8 By e giopl quere MALS Wiy | GHenPro 7
(Oﬁ%ﬁpﬁu,smg pka3. M cDNA, 0.5 ml 20c 18S rRNA, 0.5 m
c TagMan gene expression assay, 1 ml nucl ease-free
water and 5 ml TagMan Uni versal PCR naster m x
[007035204 2 Jmnumnegtainipg gnd gricFsROMere 2 min 50 C, 10 min
95 C and 40 cycl es of 15 s 95 0OC and 1 min 60 C. The

mmﬂgﬂste.c nge g@targg{bww ng?rﬁet n{"i{gtlg%FBS

on gmh cevkr Blipsins24ewsil culak qﬂatmpmrantsteﬁmhg evithodntibadige higainst

G SO RoP ot REGYeh s et or BLEH wd AT At 8-70%

cor{fﬁ.\gfl@é ek a&énée weRt Walh&E ohw%ﬁp%?éme PP drffe E‘kéd \vaﬂh 4%

same trend. The graphs were made using OignPro

pargforingldehyds, (PFA) fmsm mlr{ mmq foldnmcbls)t thicesi wgshawnh PBS The

cro
ccl iR B A PRl Hioci i TG lody e ikl o'
Tritdtr Xel00 i6 WBI)rfer plhadt@s ‘FU mfe rndy &hﬁbdd}l Whd thcubated in 10%
anti bodi es agai nst Desmin, RECA-1, ED-2

blogling splitian & PRB| fop1 aw 3@‘D“ﬁ21 follgwed chy7thorseesmdaryeantibody ader

oSS AP BB R et

imdpes W@akm&ﬁth&hel\LEfCRW IRBeepifluorescence microscope using a 63x

objective.

[0072] For induction experiments, IFN-y was added to the cell culture at low
confluence and the cells were cultivated further for different times depending on the
targets to be stained (Cat S: 0, 4, 8, 24, 30 h; CD74: 0, 8, 24, 30 h; and RT1-B: 0, 24,
48 h). The presented images are fepresentative for 3 experiments. Images were taken
with a 40x objective. The fluorescence intensities from 3 to 7 different fields of vision
of one representative experiment were quantified using the Image processing toolbox
of the MATLAB platform (MathWorks, MA, USA). The following antibodies were
used in the immunofluorescent staining. Anti-Cat S antibody (sc-6505) and aﬁti-CD74
antibody (sc-5438) were from Santa Cruz Biotechnology (CA, USA); anti-RT1-B
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cell's were bl ocked and perneabilized in bl ocking
solution (10% horse serum 0.1% Triton X-100 i n PBS)

wo o00709112@t 37 C. The primary anti body was i ncedBsezhor/mo111
10% bl ocki ng solution in PBS for 1 h at 37 0C fol | owed

h ndar y. antj under e B_copgi tj .
oty T PR SR HeBE T iRt A URATE P LY 8fody (2
033aN 68| fronA Dakio@YE SUBRY; aridakeNSMA A-Qy3e((L 6L 98) 4 Arftdesmin
eisl fluorescence m croscope using a 63x aobjective. .

antigod [(DF828 1) nweret from Signay Chemicals (MQ, 9U$\}é§ bhg) @gtiRECA-1
; I t I

s B0 BUCAGY 0L R DR IO, NRORPIIR) s rofE Db R ORford,

UKheTHeaegeiklarytantibedisd aded evbrd &at-g&it- dexa4 88 8A-21467,3@virogen),
CD74: 0, 8, 24, 30 h; and RTI-B: 0, 24, 48 h). The

ent ed,i es are representative for 3 experinents.
[oﬂkgges m?%‘“?&%{'ér? ‘W%f'ﬁy measurement o i ve. The

fluorescence intensities from3 to 7 different fields
[0074Yi Si ONTIRf cePlB vere RIRAE @) dftuex RRAIRE BéntiiaIg 10% FBS in

guantified using the I nage processing tool box of the
75|\m‘EﬂBSk|§i ireorthe calis s?‘ﬁﬁﬁ% emiuence, AN wanpdigd at 10

nt i hodi . r e f

ol thiEg I, SpdtBRY Ll STTh S TURE B HRGERA 48 b fgpy and
re@izpéried\in (CS c8U BB)s bufee. CathopshiaiSt activity avasi mtasaludohshgya kit

(CA,. USA); anti-RTl-Bantibody (554926) was tl_%o BP
frgsp iRy iierh (F BA1-Qg according tocibamprayided, sipugly Ssnfluaa Fhbstrate
conbRabiB QvdsHao E@NE AR ABRSrescell WaY nddsuld ORinA Bt Tecan

ant 1 desm n anti body 1213 8281) were from Signa Chem cal s
SAOIl (I%8dn, AlrichaBivitzEEGA) Tluaresédnoe platd/ExAddi03t BR:d400 nm and

anti-ED-2 (CD_163, MCA342R) were from Serotec (Oxford
heigh305 mReABATR gngard o onrseused e galpulate the releassd fluorophore

. 4 - lAvdt rogen), [0073] Cathepsin S
‘n?gﬁ%%&ﬁ{éﬁéﬁ%‘%ﬁ‘%%q The cells were grown in

cell culture mediumcontaining 10% FBS in 75 cn®

[0D78F ks. \uwetigenheptaled hisd peaessii &pebiMentonf | uence,
| FN-g was added at 10 ng/m or omtted as untreated

| e. e cells were ha sted 48 h | ateyr and.
[9PZ6Tis pn it Gefls werelipym g 20% opflysiiee ded iyt wigh 100 ug/mi
DOCIvalbuinin \(WSitFiRes o d sUainat 37 KC lor i4r W @n@Yl)sdndnthéwashed
|'d-01) according to the provided manual . The fi nal
twieghwithamedivmndéatcels iwsre firthep docubrted @4i 3% &g and mounted onto

iy S0 SBIS BAUF U AR R ASEITA SRE Aa Skl B the tracer
ovatbulixX'wad Ghhaged eitl the TEIGAD MR B\epifllaGrestennel aticdroseopeaising

was used to cal cul ate the rel eased fl uorophore
the FITC %fter. Representatlve images of 3em§epen ent experm?ents were shown.

[0077] Results
[0078] HSC isolation and characterization
[0079] Primary HSCs were isolated from ‘Wistar rat livers according to a

previously published protocol (Riccalton-Banks et al., 2003) and seeded into 75 e’
culture flasks or onto glass cover slips. At the same time, part of the cell pellet was
also used for total RNA isolation. To confirm the HSC identity, primary cells cultured

for 3 days on glass cover slips were stained with antibodies against GFAP, desmin,
16



in mMper ng protein per hour at 37 C. [0075] Antigen
upt ake and processing experinent [0076] The cells were
W@e@Ra91720 70% confl uence and i ncubated w th 10BCTH§GRA07/000111
DQ oval bumn (Invitrogen) for 15 min at 37 Cor 4 C
h &
and SPA Bisbp @Vl SED IHBEAEY i MG Meh et (16 e
displagéed pronjiners Ifilalaentadst @F ABistdieing (FI1G. 1) jnaiuniesousT{bet not all)

pt ake and di g of the cer .oval bumin s,
celly, plong w@tmﬁ?mgdtm Pegsothsy Hsﬁome%&% demndFLE. B%%mgﬁ%‘\
(F].t(f]g | ffG 1A 1R weldRBURERMIAM Wigh DREILBIuL). The scale bar in FIG.
i ndependent experiments were shown. [0077] Result
1i$ 0078]. hiS@eissbdeghern? daysd, thé ael&u:gmdmaﬂbztlosirth@ @(136’@ ﬁlamentous
Primary HSCs were isol at dfromWstar r at rs . ..
GFéé’c%f@amgg b g BaVIBEteyls gedrTednery BF‘B‘PB’&‘E?F 'SMAA staining,
h E% t@%ﬁ&atl OfiraRRRcRs Histdbution? MtabIR ke %ﬁ@&s%dsm;@ s?a'i’mﬁg?even

re flasks or onto glass cover slips. he sane
extended, to plaer rucdefus t(REG cHP), spagestatg thaisthe IHs‘iSstsedt 4 bnghb/cﬁtcawated

stafi e Ry et B CaPERYEIO g aSUnEigcls By bk it 9%

accdtdhg @FGPAPpRRIvVeRadhias. #0addiedn, B \Bellsde&disthirdchegMM for
respectively. As illustrated in FIG 1, cells in

RE§ ol tantigerma( makay §r eadotheliad calls ph apall mr@maﬁemf cells stained

ol EIPLRFR, PATARLT A £L 8\l B HNEG R O

to ﬁ’&iﬁ&ﬁf shat dBé mctivdtéd BSOsBhsednid &Mﬁs‘huﬂ)}:lvﬁre Zh@ cofthinated by

A- 1C were counterstained wth DAPI ue) ?{l
Kl Fellscre periormed & QR oig gﬂ@g@q rft Sneca‘gfyﬁlp i cell
ma?l&ll'l(57-g{oa8j§JﬁbL13fuéd§§tre ?&rétﬂfafl@rfpdw’l%&lhw d&%e€Pthis marker

staining. At the same’ s acquired very
withimoHbeyebasd SMAA staining, with a typical filanmentous
di stribution. Notably the i ntense SMAA staining even

ded h
(O o TxgmiePipe el Stk blpn b BHERRE H o B abten

pr@uﬁtaﬁm,@m atiron was estimated to be greater than
95% according to GFAP positive staining. In addition,
the cells were stained negtlvefor RECA- | _anti gen,

[00fHdker f Bt oefradoniNvPsiieatceVetheralag FXsess bRt age Blolecules
req@ﬁ's h ﬁfead Vﬁﬁ 1?%(\5 %Irs? fa (%1 z{t%%}xscngtlmflé\%[ specific

rrark ew days or der
RTebﬁklpnmetpanrschblwlz)twemdwgddSCs used in our study were
not contam nated by Kupffer cells we perforned a

[Od%E']PCR uijagg Pri mers for a specific Kupffer cell

Primer Annealing Sequence - Length
(bp)

(°C)

sCathepsin S 55 5'-ACCGAGAATATGAATCATGGTG-3' 127
asCathepsin S 5'-TTCTCGCCATCCGAATATATCC-3'

sCD74. 59 5'-TGGACCCGTGAACTACCCACAGC-3’ 234
asCD74 - 5'-ATATCCTGCTTGGTCACTCC-3'

sRT1-Ba 55 5'-TCGCCCTGACCACCATGCTCAGCC-3' 187
asRT1-Ba 5'-TCGGGGATCCTCCAGATGGT-3'

sRT1-Da 55 5'-TCCCCTCCAGCGGTCAATGTC-3' 259
asRT1-Da 5'-ACCCGAGAACACACAGGACATTC-3'

sCIITA type I 55 5-ACCATTGTGCCCTGCTTC-3' 243
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mar ker (77- to 88-kDa fucose receptor). The RT-PCR

coul d not detect this marker within 30 cycles. [0080]
wWae@n®erept i onal expression of early nol ecul esPCE{GLOOFE00111

for antigen presentation in HSCs [0081] In order to

sCIPVER) ieaﬁ.t e what oy I LY é?@%dﬁ%A‘@%fCK%@%‘" es 130

i're |n_t .ta.tlon at 141

aléklfylpg Rrd rer

12,1 :

BTSSR, orals ket i

S g&?ﬁéal ipng quLf’)én\é\g SEEH&T#@%%SFG TGy %‘r’?’?g ggr 332
asBracOOGAGAATATGAAT CATBESTCT STAGICACBATREHSE3n S

sCEEpER CGCCATCASAATAFERSIE AGTECHAGTECACA-3' 122
asCathE@BACCCGT GAACT AGETACAEG BI G2 36 TALIG/ACC-3'
ST-ATATCCTECTTGEGICACTICC- 3" sRIT-B a bb
S' - TCGCCCTGACCACCATGCTCAGCC-S' 187 asRTl -Ba
' - TCGEGEGATCCTCCAGATGGT- 3' sRTI -Da 55

5
L A LG B8 1 S g o
wlg'ch ACGRYT hial SFenbfiptidan re1g'€\‘{1a_3§xcbf MHCYASss! 11 moRcdles, being a

|- ATCACTCCTCTCTTTACATCATGC-3 1 130 sCl I TA t]Xpe |V 55
trpscripieodCaratEasCiRCMHC dass Hs molepnles (Bd 1tDa nd R§1-Ba)

o IS AL o BB L g st s

and| cafidpEin QT AGEASGCTYs6bondal Jproteadegpdominantbbexpressed in antigen-
5' - CACCAGTGGAAGTCCACA- 3" 122 asCathepsin L . )

preseqtiugeetis rodipnRtmtedissues, angd has beenmmpliated ay thegprocessing of

t-udj .G e e | o:td.a t { ot ) .

o el Ll e 3k (RiERDPAE 1008, Bhectr P 2005

Drit¢saas ed bl ntA993.uWesinclndéd gn @stablished cell line derived from a CCl4-

.

induced fibrotic liver in our study in order to investigate whether a different history of
activation makes a difference with respect to the expression of the studied molecules.
Total RNA were isolated from primary HSCs that had been culture activated for 36
days, as well as from the HSC-T6 and CFSC-3H cell lines cultured in the absence of
IFN-y. As shown in FIG. 2, the activated HSCs and both cell lines had the same
expression pattern for Cat S, CD74, RT1-Ba and RT1-Da and showed a basal

transcript level of these molecules.

[0084] FIG.2 depicts the results of oneStep RT-PCR analysis of key
molecules involved in the early steps of antigen presentation. Total RNA extracted
from the HSC-T6 cell line (FIG. 2A), primary HSCs cultured for 36 days (FIG. 2B)
and CFSC-3H (FIG. 2C) was analyzed by RT-PCR using primers indicated in Table
1. Lane l 100 bp MW ladder (bp), 2: cathepsin S, 3: invariant chain (CD74), 4: RT1-
Ba, 5: RT1-Da, 6: CIITA type IV, 7: CIITA type III, and 8: B-actin. All products
detected had the expected size and were confirmed by sequencing. Because we did
not detect the mRNA for CIITA types III and IV in CFSC-3H, a RT-PCR for CIITA
type I was performed (FIG. 2D). This demonstrates that important molecules

involved in the early stage of antigen presentation are expressed in HSCs.
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transcriptional co-activator; the MHC class I

nmol ecul es (RTI -Da and RTlI -Ba) thensel ves; the
w0 noandERd chain (CD74), a chaperone for the M/B8628%000111

Il nol ecul es and cathepsin S, which is a | ysosonal

t ease na Y (2XP[§S I N antig e
B8t <2 RSB SBRELO°ERTA NGRERRET, e REPL i
mdualbuéﬂﬁmisaam&&l (S@;nﬁfe dtlag 190 pEha mjfpeC]ﬂiHCIITiAn(lmewhab Megulate
cell /pes (Riese et al, 1998; Beers et_a

theryomassasihe Sl expressag) in Bpgells(Lerppace? gh KXY My rgRzbressed in
v | t i
sof Sl 08 3K R S PRz BI85 kL BB RG:
2Q0i f ferent h| story of activation nmakes a difference
with respect to the expressi on of t he studied

1oFFR1; *ac HseaRe A Parse Rble et s, CHAR Bpes L Snd Ty yin the
CF8e-311 @8N tihe wtestEd v@h@ﬂleﬂf)@ﬁo %x@%s&xnéﬂ%p@ﬂ'lh&ﬁeﬂ@vd found

the absence of |FN wn_in FI t he

theagol¢ expressiansustyand mélnlh celd line (FHes2Mhdn cchatrashrigpe 1 was not
SSI r S, T n

oxSRERET ETEAR Bl TS, N ooy s
(Flabieey ¢t as 2{)(01)814111 CIICA2ype piil q860s brealr, €001 § svadfalsonshSivafor

RT- PCR anal ysis of key nol ecul es i nvol ved in the earl y
gliemaps of antigen presentation. Total RNA extracted

fromthe HSC-T6 cell line (FIG 2A), primry HSCs

tured B)
O el yred Ry T paitin, 47 Rl ol ehtine Frbrcase,
thcdhioeldlbe insokved in tho €YY pubieksinig) ovas (piogpent i all(t;allfhwdl n
i nvariant chain (CDr74), 4: RTl- Ba, 5: RTI -

IO&fﬂC'p'r A B i N el on RN G Cae

S, €QPL ?E@g éh’ﬁ?gﬂ&?ﬁ'lnﬂa Because we did not detect the
> TRNA CTTA types Il and IV in CFSG 3H, a RT-PCR

for CIITAtype | was performed (FIG 2D). This
[0G88}oNst r Fl6s 3ARE dep:ptsratcmantlmv«amlm ofrnthe Ichangeiin cethepsin

s, (it o Lnd R BEmaRRCREN fon ket &K AT el eal-

nn@swrtr&:maj After Eé&tﬂlemndmalleey f6rapSACR iandt By hf Wiali HNA was
et 1994) and type |11 CIITA kovvntoregulate

extem fromthe tres| differeny HSCp fasuated HSE, BSCeT6 and CE ﬁﬁoﬁﬁ)eifhe

o vt e BRSPS 80 g v

assapd. TheX€gults W8 kareeedasﬁ)ldr\ehange in gaelekpressiordedmyedred toghe
Cl

untrealtt;rcﬁ samplgsS uéllmlg t}?engelzllt}ée quan‘ufe cation method for HSC-T6 (FIG. 3A),

activated HSCs (FIG. 3B) and CFSC-3H (FIG. 3C). The upregulation of all

transcripts by IFN-y is demonstrated for all studied HSCs.

[0090] The transcripts for CIITA, CD74, RT1-Da and Cat S were detected by
quantitative real-time RT-PCR using Taqman assays (FIG. 3A—C) and are presented

. as fold change in gene expression relative to the untreated sample.

[0091] Upon induction with IFN-y, we observed that the CIITA (note that the
Tagman assay detects all variants) and the cathepsin S transcripts in HSC-T6 (FIG.
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CFSC-3H cell line, we tested whether they are

expressing the type |I. Indeed we found the sole
wez@resseon of type | in this cell line (FIG POVSGa7/000111

contrast, type I was not expressed in HSC-T6 and

tivat . taall y 4t i 0 eps)n.S
3R o MRS IS o b GG B B 0 e S E s an
832@0%1)18 \pﬂﬁlt,a{)vﬁimh&h?m léﬂ’rerzgl dgpeeasent WathSaaklickhebseivblordsoStorm
cat hepsin_L, anather sosoma] cystei ne protease,
vagfh GrVEBIG eel 1 2008 Ralitich af.ne0didy Whilcobdseige indhe CUITA
i : l; Yo p ( ihAt.l :
e R 1 e o R B v e e 30 tmes
higherGatactivat€d8Cs.GEvenAhaugh the |catbapdid 888InsdFlpBon3¥es3Pregulated
depj.cts a antitatiye gna j.5,.0f . the. change in .
bt JF e St qovitr 155, thea HICRRP: -BEre: b diisge Of dvpgpitude
diftBRAcd et KR geWrtihe IRV Al 18421 R0the gallowinpRrdel 1Rd 6<activated
After treatnent with IFN-g for 2, 4, 8 and 24 h, total
HERACRES-3kt racted fromthe three different HSCs
(activated HSC, HSC-T6 and CFSC-3H). The RNA was
[Orﬂgi rse txang éclté%f qhéel gale)i b dfonRr HEMIRS ¢ 5 1P LB ule
usihg TagMan assays. e results were expressed as
(RTa-Do); hadgte invaganehai(CESRl) avere aRp aidided, dut fvedirectly through
untreated sanples_using the relative quantificatjo )
thespbrggueng achescotr G af a datgr tige This dvre M %éBTA is
I Adl, [
re el T T a0 AT O, B SR e RbRT UG, JACO), the
foldSClsangp G0 Yhe Ehpressian for CPT4 andrRT-DisconGiared] tRitle edpdgrol is

and Cat . r et ect ed ntitatj real -tine .
gl o roH T i acdibalpt S S R plteRhce i about
100esanh@d as fold change in gene expression relative

to the untreated sanple. [0091] Upon induction with

| FN-g, we observed that the CII TA (note that the
[0998han asSahensin bds sxpuepseddpiaghvagd B¢ s HSCche pagd SHE$Cs3H.

ransGhil pt.s { ~ T : , [
BEIEEHAR L B S the iy B oS b IR, e fnted o
seedf the¢ dathepsindi MRNAVS apregalateidrin depaticadtelmtyr ediseGbntrary o the
earl i er observation Stormvan''s Gravesande et al
obsepygtion:fas cathepsin S, Ny fyeatrpgpt had g dnflyrape gu gathppsim L mRNA
IC%FI'IS gﬁsﬁﬁé@ BRG 8 AL tHeCUhepdRSL, %m«haéxﬁﬁ&si%%ema@adin CFSC-3H

, 1t was nore then 20 tines higher in activated
(FIHEC4). IavidG. th thegtells merecaediehwith IBN1wiangc4,i8pndoi Indetal RNA

w:{ilﬁg Eégtgg%te?dt zg?ng%/aaé}l/:al}%(? }sli(g?r:? ﬁsgtéTé la%EEéFée-%}f I}gsple_:lc%%e-lry@ After
reverse transcription, the cathepsin L mRNA level was analyzed using real-time RT-
PCR. Using the relative quantification method, the results were expressed as fold
change in gene expression compared to the untreated samples. The graphs illustrate

the lack of change in cathepsin L mRNA level after treatment with IFN-y.
[0094] Upregulation of CD74, RT1-B and cathepsin S proteins

[0095] In order to show that the increase in mRNA level also reflects an
increase in protein expression, immunofluorescence staining was used to assess the
respective proteins in both the untreated and IFN-y treated cells at different time

points. For these experiments, we used the HSC-T6 and the activated HSCs. FIG. §
: 20



difference in the change of the nRNA [evel in the

foll ow ng order HSCT6<activated HSC<CFSC-3H. [0092] As
wepentse) the rrRNA expressi on of the MHC cl asBCT/5G2007/000111

nol ecul e (RTI - and the i nvari ant chain (CD74)

centih e Y i A L 9 M 7 G and

actiﬁ)'ﬁteaQ{SG/saHSﬂ?TB)én@h&tTv%tddSHsey Ivt%h“@ﬁlateﬁ dﬂdfgtrmn € a @bnfluence
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act i vat ed HSC- T6 and_ CESC- 3H res ectively. After

for tAYerke (FHan §éb and; astivatede HSSsnEHG-nSE)- nRRAY | @Xpstssighs was
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cathepsin S proteins [0095] "In order to show that
D).iSimiledp.ethe expredstor of/ BII'1 43 gnbvtéfthe&,iSQ ah ceHding 4EEG| ﬁA) and

mnof | c | nin
sorifudl P SOBE SR Ees T URRIcL APFEFERE TP g ee. o
depit$ 1Bty edfedNon kl’ra\b)@rdsﬁxeﬁtofMHel dlgssdl nibléduby RT1-B i HSC-T6
poi nts. For these experinents, we used the HSC-T6 and

andt aetivatedi P8Csd H¥6ET6 mdeacts\@éqst ESCst weree plageck angt grekp do 2
cong]%gﬁéa%?gb/ t%@ﬁhggéﬁéﬂ e@EHbAed' it -é\ger\‘;é\gtrelgt%d with

act I vat ed
IFN3¥ dbed8 dndndyimmandlog@alty lsfainmdmsede:sfznﬁﬁ % dAeand gHEG. 6C

s S B SRR T G o S e o
HSET G Na t BRivalBaUNECHOFRPEINER  (arrows show the increase in
immunofluorescence). FIG. 6B and FIG. 6D are the respective controls without
addition of IFN-y. Cells were counterstained with DAPI (blue). The scale bars in FIG.
6 are 10 pm. Newly synthesized RT1-B proteins were visible in the perinuclear
region (depicted by arrows). This observation is consistent with ER/Golgi
localization. Interestingly the immunofluorescence staining for CD74 and RT1-B was

never homogenously distributed over the cells.

[0097] We have shown earlier on that there was an increase in the cathepsin S
mRNA in HSC-T6 and activated HSCs treated with IFN-y (FIG. 3A, 3B). At first it

seems that our immunofluorescent approach failed to convincingly document an
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staining wwth anti-CD74 antibody after 30 h of IFN-g
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ex fb@mbﬂ'ﬁﬂﬂfd p6ieilel el foit BRUETH asl tﬂeaawatbﬂd{s@ @FIGEA).dACFIG.

| G 6C show the i munofl uorescence of the anti-RT|-B

8, seneral digldsof vistonsgers used forangatifydhe tatad flugmscense yith a boundary
o368 A2 S SR SERSRINAEL 356 45, AL BRG] e -

SDéBp@OSl#P@tOdontrol s wWithout addition of IFN-g . Cells
wer e count er st ai ned vvith DAPI (blue). The scal e bars

i IG 6. are 10_nmm, hesi z | -B proteins
l°9§§£ vi si{Athepsin §Ff'§“§'é¥ g F*éﬁwwwl&# dpi cted by
arrows). This observation is consistent with ER Gol gi

[0DOSP! | ZatTPRithEPiRES: ?a'té‘ﬂielﬁn&fb@ioh HrEAREDHRICHF @me, activity
stal ning for CD74 -B was never honogenousl|

mefisstemichUwetpariaemed hedlc@tllyslete[st)w;qpsmes ncartvaihdWSCs and both

rlle at nlncrea t.hep
cefl Hpen 16 At tuel R R RS el R R VAR o
cellfires. B, ceBB)werégrdvind i cdlk cﬁﬁmeﬂiﬂlﬁi c@itdining 10% FBS. When

i mmunof | uorescent approach failed to caonvincingly
th%?ﬁ@ﬁ’ﬁﬁlt 50:80Yderndlusnce, BNt wapaddsd or pmitted a&ﬁ?‘i“&énme cells

wir€Yivedttd #s i lﬁtgxszﬂl%(}Eéu\éﬁéﬁﬁeﬁ % ckRén Tyeklsaﬂﬂfer. Cathepsin S activity
was measured using a final substrate concentration of 200 pM. The specific activity is
given in released fluorophore (AFC) in pM per pg protein per hour at 37 °C. Data are
presented as mean+SD *P<0.05. There was a significant increase of cathepsin S
specific activity in HSC-T6, activated HSCs and CFSC-3H (P<0.05) after 48 h (FIG.
9). This activity was almost completely inhibited by the cathepsin S inhibitor

provided with the Biovision kit (data not shown).

[00100] Uptake and processing of ovalbumin
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activated HSCs (FIG 7A, 7C). FIG 7 depicts the

expression of cathepsin Sin the IFN-g treated and
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digdaticrc inte giepeias, rtheS flunreacdnicw dt erdlehiSdsarah darh bt hdatesitdd W1th a
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to pEpgerieqImstapPareplers shaum ind167 18, Thigshifyvas ee%’éh? éams%i
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trad:ﬁ{.‘a;s dasclriieldSe- th—hx@ﬁiﬂBctﬁﬁe) s aistractiel. Whekctyat®) HSThisbowed a

act|V|t was_ al nost, conpl et el i bited by the

verg SR Sl S B P ages el BB S 81 ot o1 on Ki t
(data not shown).

[00103]  As a result, the green dots were not detectable, but orange stained

vesicles became discernable after 30 min of incubation. This shows not only the

uptake but also the successful processing of the antigen.

DISCUSSION

[00104] Recently published papers demonstrated by flow cytometric analysis
that the MHC class II molecule (HLA-DR), and costimulatory molecules (such as
CD40, CD80 and CD86) can be stimulated by IFN-y in HSCs (Viiias et al. 2003; Yu
et al 2004). However, no information was available concerning the early events of

antigen presentation and about the molecules involved in these events. Among them,
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[ 00100] Uptake and processing of oval bum n[ 00101]
Successful antigen presentation requires the HSCs to

WO ndog9ERe ze antigenic proteins and to processpehea2007/000111
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detected with a standard fluorescein optical filter.
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addl naI ?ae(sa ng tinme of 30

eﬁUIseimé’ﬂ?VF? %‘ thl% 'EHLE e%‘?% LS %n from green

to orange becane apparent as shown in FIG 10. This

[00106] wasAlbug vith dulterd wtivatd BISOsf we asetidhloatlstady iweeeelHines.
spots w th hi (g]h y. l ocal i zed_and caoncentrated di gested -

Thte SSC k6 tip 2 8V A0 sprtalized &G gell Hinepapprded: i sgmisactivated,
whésld ﬁ%t¢$§§v3HTﬁe ?‘R%HW% bt h@&egncﬁlsvl%(r;%déa 814 vivo

green-ye aut o rescence ar ound the nucleus.
adtioeed3orAbe frst disd, e shhwe@tha&nctd@tesl H\%@g agoxell as the HSC cell

igiralicTase S I EOHRE RS 3T of molii sl ngmely
CRTAY KheB&qurkm&M:Dah Sghdt &ﬁh(ﬁi]dﬁlcss(ﬂ@ 2ALEDE SRRy we

the antigen. DI SAUSSI AN [ 0010 Recent |y published
foyngdha ideadditions @t GHTBytmedM Cspronen 19 aoppiafepsipral tABEs), the

Cfﬁ?&ei!é//H? Iﬁl\?ésu%l# re:&&llj ln? }@'L“sA’IPg{)u'ach?ﬁt ?&Séh‘ﬂ' EQ '™ was
clearly detectable in activated HSCs and the HSC-T6 cell line, but not in CFSC-3H
(FIG.2A—C). This finding was particularly interesting as CIITA type III has been
reported in another publication (Xu ef al., 2004) to be induced by IFN-y and
subsequently mediated the repression of collagen (colla2) in fibroblasts. We also
discovered in the current study that the type III transcript in the HSCs was inducible
by IFN-y (data not shown). There could be some reIationship between the expression
of CIITA type Il and the regulation of collagen expression in hepatic stellate cells.
For the CFSC-3H we found solely the expression from the CIITA promoter type I
(FIG. 2D). This type of CIITA is expressed in dendritic cells and IFN-y induced

macrophages (LeibundGut-Landmann et al, 2004). Whether this switch between the
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CD40, CD80 and CD86) can be stimnmulated by IFN-g in
HSCs (Vinas et al. 2003; Yu et al 2004). However, no
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proirflagEateryo ﬁyftOIsmel ﬁ%ﬁ@%@ |3\A-(Qow’o%lfv;o 7) seems to suggest a

PGl Py b, e
cathq&ug:rﬂé aetl\hgw aﬂ)ﬁt;mnddab Ithee ccmtrimd: (Fl&tg@%ﬁlﬂﬁfoé‘hzrdlatéﬂ,eca%_psin L

- This .
whishria; 30G gk SOSSTIE camlate Jor Hico MRl rRGESSBE F Lo TEiBnG fhain
(Nahé%a»b@ &P ol EP9Y aeghd\ﬁ:daﬁlpts fidaHPlncfeatd B thedaficriplion level

to be induced by g and subsequently nedi at ed
(Fll(he4)r Fpesessiuwts pyésenbtheafirshindicatipm2gwards firpleodf] cathepsin\g in

HSi'Js.

.-.

[00108] While we investigated the response of CIITA, CD74, RT1-Da and
cathepsin S to IFN-y using quantitative real-time PCR, we made another remarkable
finding. Although the expression of these molecules increased after induction with
IFN-y, there were differences in the degree of their upregulation for the different
HSCs (FIG. 3A—-C). Without being limited to any particular theory, this phenomenon
could be explained by the different basal expression of these molecules. Without

being limited to any particular theory, the differences in origin of these cells, (cell
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di scovered in the current study that the type |11

transcript in the HSCs was inducible by IFN-g (data
wmodo7ebmem) . There coul d be sone rel ati onshi p Pet/®es07/000111

the expression of CIITA type IIl and the regul ati on of

ol | agen essd LN h
culfife PG EHBCE SV Aot ARALLE ERLETS 3 abiaPn i plpiBric
livélr OPSt-8H) iRl disd fdve anZEﬂ)]uen'Eblcﬁl thy Qﬁpx@ém@l leVé). iVBithout being
expressed in dendritic cells and I FN-g. i nduced

lmmaé o pra gasicplae theane dha stabilnefthe étan%ﬂnptszmhq be gifterengially
f

L L e e

cellslSG&rd‘l @apdble b mkingi epl. a:iﬁgemic dpmtnmsp sectuas tdhvaltomest | dMore

of t fferent expressiopn of I TAin this stud .
imgAriant g S At Py TSI CRAr et e do e diers o
sm&ﬁertgkﬁtﬂé&?ﬁi@em ). Phe EfrRIALY 6f ocdB Rk %Gﬁlba(ra@ellﬂ_ ASC-T6

bei the 'master regul ator” for e MHCxcl ass

ambmph@@é&ﬁﬂksmas respondi ng as expected The increase
inanNA | evel started early after addition of IFNg

E The CIIT di e | C
[0(‘5’1#3%1 @ 80%1u510 h'ar?ez 6%5\?& :g achlgg%g Jt%%)%tzc Steflte cells
feahre r ﬂasﬁloleﬁukh enw@ﬁr}} efoe! the otarlyh est&édC ofl astigehl presentation.

nmol ecul es and the jinvariant chain ?% as visualized

uta]permqga, the HiSGsjase ablsitaupregplats thgse @)olec & 1n response to IFN-y,
ok 0 PG R s YO0 e i o

degdrbe of|upreigulation. vAncRIEerP_(i@nﬂaam findirg isnthatr ¢agletpsinhSi anlysasomal
detectabl e aft but. the differ inits,.

cy st Bt PRBRSEAVPPEL b e EESnE A6 CLydk PP o ipdiSCs.

Thﬁeﬁnlnﬂ;()txﬁht Pecdusé fhis e eGk- a Rldin Eia%ép 1§ StEdafif aut01mmune

however, was best detec able after h (FIG
disyses) (Vamigi dtiadd 2005 and semesstodisdavolredyissangiagenis im@iceases (Shl et

i £ cant e yor e n
o, PR WaRBa ey N B i s RRE R e PRt bfSein
degrEda@onSQ not[ @1@ 1Ak fuhborbestatidpsig SdT HeUfiedin® thaOfilfferent CIITA
cathepsin S is the praocessi E§Of t he _invarjiant ch

progypters aecaased an HISE- €6, tivatedHSs japd thry filwete FFSL-3H could point
to e th;gﬁ%tﬁ %é%st gk%af el r&t&aﬁS@J?at egﬁ'vg aﬁ tcﬁ)énpared the

expresse can upregu
HSE-D6 ndellalimatwithy colydre kictigatbdNHSCK lahd. co&ﬂu@ech nlght RhiS. cél) line

see to est. a possible.c but to the
reiobmaty AETEREY LatuboRibe afivRiRin g ailing friesh pirsfiation.
Thﬁaéehelﬁh%' 3 HufShited fof sGRIRRI G rh&eéth% _@\Q:'ﬁ{sr @bt o&dufred Huring
On the other hand, cathépsin L which is another

ampnesx@k@@b@mdtﬂ&Ce for the final processing of the

invariant chain (Nakagawa et al., 1998), showed no
?iﬁff i ncrease on the transcription |evel

[00110] M. Sato, S. Suzuki, H. Senoo, Hepatic stellate cells: unique
characteristics in cell biology and phenotype, Cell Struct. Funct. 28 (2003) 105-112.

[00111] R. Bataller, D.A. Brenner, Hepatic stellate cells as a target for the
treatment of liver fibrosis, Semin. Liver Dis. 21 (2001) 437-451.
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(FIG 4). These results present the first indication
towards a role of cathepsin S in HSCs. [00108] Wile
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22.  The use according to any one of claims 19 to 21, wherein the disorder is
cirrhosis, portal hypertension, liver cancer, hepatitis C infection, hepatitis B infection,
autoimmune hepatitis; PBC, NASH, hemochromatosis, Wilson’s disorder,
steatohepatitis associated with alcohol and obesity, or chronic liver rejection.

23.  The use according to claim 22 wherein the subject is a human subject.
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