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PCT/ US2003/ 025232 TREATMENT OF LI VER DI SEASES

BACKGROUND Cirrhosi s has been viewed as a precursor of

|iver cancer. There..is strong 5 epidem ol ogi c evidence

suggesting that ci rrhosis and |iver cancer are

associ at ed h al cohol consunpti on. ‘ce cirrhosis
,re cessati on of drinking does ngérippa¥enks2

‘ggéoe?lgglg?ryent of liver cancer. SUWMARY- This invention

relates to the use of a growh arrest and . _

DNA- damago- iTRAIPVEENT QFMEIVERDISEASH®S(i) in

di agnosi ng dng treating 1ive di seases (e€.g., cirrhosis

and |liver cancer), and in identifying therapeutic

conmpounds for treating such diseases. In one aspect,

this invention features a nethod of determ ning

whet her a subject is s&ﬁé h%ﬁ]som or at risk for -

devel oping a liver dlsease . 0., cirrhosis or liver

canc@nmoﬁnh@hmmvpheapmmﬁlhwcmml Theessis pirwgi di ng

FmJEPo Git0s Gofer Bk @Eited RitRNA

eﬁ‘e em %[ esﬁﬂég&expr es?%l%{r‘}e?) eve §l|Lén the sanpl e.

alcbhdl h@s@am Onesginesisihayockwvad) cessationnd denling does ot PEKEN
p‘sq nple froma normal subject, it

I'n |05J§es tE‘at tﬁﬁe subject is sufferlng flrom or at-
risk for developing a |liver disease. The GADD45~
expression | evel can bestumnimamwyned by neasuring the

amoupt. of the th 3 pr. b0
The. CHBEBYSHPRAHER Do ere S S0 AEPCPHR T pgp pebi
B ﬁ@DﬂB)ﬁhﬁﬁgtﬁBjﬁg infld Zatin@ler BEdAses Qer g.Nnilidaia amd liver
| ot ana yS| S.. The GADDA5( i otein. lev can be :
ARy A entifyine hsrapayhie.co “éi?“%*{?g?‘é:ﬁm’él% Ky sis. In
anot lhﬁdnfe%p’tﬂ@ihﬁ a%aeh@)tnmeﬁ maﬁMquStemﬁﬁug e}hg%i g subject is
S e fr ect .an er m nin he :
B . P B 17 ey RPN FL S P RGOS (7 SR 1
dnewﬁhnpllen tHelbeti A eludes pio\haimga sdi:djﬂ?d’(cigh aliver sangple)divpl asubject

t t
gﬁ%ﬁiﬁg@ﬂfﬁﬁgﬁsw es %Popl ng a Ielcver
estpmaevemehesmﬁ}é S{(lowarahan\thdt o a:sam;ahe‘rodm exmadivelgect, it

i g P ek p ok BoRak b el e SEient, 46"

@el)bssﬂ expressiondEreP &b ﬁ&lﬂﬂnedFB@'ﬁNSﬂﬂﬂgﬂaﬁ 2382 of the GADDY5p

A S BBk Y L3RRS 5 S e

e&mﬂ 1edw1ﬁ§1| ﬁmﬁnoit:,lpaq; oﬂﬂ&&@fnbl&t@nﬁﬁﬁ_ ?ﬁammf l_Sﬁ_bmtein
(0] I NC es _conta a C ou ce

leﬁlganbeéeﬁewe?d @é?}f%ﬂ%@n‘g’ﬁw mm&ﬂﬁ% nple, the

BARSERRLRE pioe, alssimsla SoQshbjedt bnd ReniMER4S(GADD4S

expression | ev in the gdesence of the 5 conpoun

is -
&feantiwitylevel incthe 3mpla in lpwer then that

ifl ATRANE foi'h b AL Endiciles lsPRb Libfbofls bifithhg o SfaTisk
6 developing h Hedr disease. TEheSFARDM activityl can be deterhined 9120 d3i ng

v
Befbed8 o Bt ol ' Bl iy o1 QTR hmormal
liyeneells.s directed by a pronoter containing SEQ I D NO I
and that expresses a CCAAT/ NF-Y factor or an NF-xB
factor, or a cell of a ~ o conbination of
just-described characteristitfcs. In another exanple,
the nethod includes contacting a conpound with a cel
.and determning a GADD45~ activity level in the cell
if the GADD45~ activity level in the presence of the
conmpound i s higher than that in the absence of the
conmpound, the conpound is a candidate for treating a
liver disease.
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SEQ )D NO'I is nucleotides - 870 through -1 of the
GADD45~ gene: t5 ggtgacagct gatgtgtatt gggctcttac
tgtcagccgt attttatgcd atgctctgca aaccagcgag gccggcegcetg
cagacccatt actcagacgg gaacagagag gccgggagaa gcgaaatcac
ccaggggct g gggtcgtcgc agccaggaga gactccggcc ctcaccacca
cctgggcgag at c&ctgc aaacggggcc ccttccét gcagcccctc

ﬁfi‘:%qﬁﬁ)?é?dc agaacttggg 20 aaaggcgcgg t cCyU9Rekhrsronsiozszsz
ccgcggat ¢ gggaggggat tccaggccce cccgaaagtc cgggecgcect

cgcgcget gg aaat cccgeg cgcgecccga accgeggcet ¢ gget gccggg
aaal &Agidaer APaA I Mmbdntiéd Ratfulel b Idetnbl 6f shibdBits Q&ﬁﬁ:&&ﬂ“i&g 7‘

t cacct accc. ggccceccgeg cgccctcecctc ceggttceteg cccccac?d
udes

tsgREgibIEE isggen e g Bighasisot Hew suser @@%Mb@lﬁwﬁmd
G96RAp SR WhiR A GhiHe. ga(a‘th‘v‘&% :tsica Mﬁa%t? EADH43H929

gggcggatga ct ccact gag gécacgcc atgttc ct at aaaagt
esprgispadeghinghrodetic ifalpds ARG ngmm@da@bmtﬂmgmesm afibgt t g

B A P b bl B bR A PRt e oS s ol
fort tteg gepaglinger diyebe t g ctll @h e g gglbagied with Sggjgobyhntthiogine bcap
shopol RAAABERTs BCTI 00 REIRLRLLAEIEAR, o cotln

ctccctg  ggg ggagccgca
Vdamgmpgor( SHl Gm)ms ﬁlgend: is drkdted byatprdidmar campiamg SEQIiDs

Y SRR erpE Rl R ARONELY B b a2 ol ory dfoa
133Mnmﬂg?ﬂ?fi§?g?fwﬂm@mamﬁuhweﬁimﬁfm&hemmﬂgggggﬂgﬂMnahmm
et fhe Bcafphip olhaiel SulPlBfinge s SRR RO 1R Ta g celk
I fhe GRNIRNEplactrVify 16l ih fhaet"?ﬁ?g’g of @6 Z"mei&’tgﬁi?( : %ﬂ‘ﬂgﬂ
SR SFB e FnG CoP POl T ATEpOIANE S AL (7 eporsg jpreass |
pr ot SEQ IDNOI 3 RicRbifdesL 873 DD%%@-?)SM@@MS& geneor a

conbi nation thereof. A' rotein" or a

IHEGRSRACT  PALFLILAST LIRIPLELHAR dtqwéceabm%t[@aﬁﬂsse. n
aQ:rgc%chEQ ayé&gbéagpgé&g@c?cigoc@%dchﬁtvaéﬁ&@h&gw th

angalent bi ol ogi cal unction %ﬂF? a fragnent of
98§ p@CEEIBIS2 ?c%aéFgFﬁ Lo\ k- - 999

4ydﬁaggaya akmtdny@pas¢ﬁdammaeaa &wqu@agagsﬁtﬂaa@cdgnectIy
f2 3 II\égrcgg) ccc n t c(:;“ S% co u ta ctt% cope

oafactgﬁgg 'nven ga'-"gp':h rrace éﬁaggo 61t 1POA f or

aaagndgnggattmgggacdpstﬁngaggetg gagAgadgesi scargdccver

e e e R b i e
FRAFqIISbFegearItandyl paainragiRgoaserramch Lac GRS ES
HAhRieR bt ﬁ§£{t<§j&gatm%%uﬁéé&l:éc§cac c§R AR e

carrier. resent invention provides nethods for

‘Eﬁ%?ﬁgcﬁﬁ%‘*ﬂg@ﬁt PRF AT PCIFITISE SEETRTSHEE
¥édtrdgteyf fgbgaﬁug&xga@@famg%aét@;&%@%&tcm&a The

details of one or nore enbodi nents of the |nvent|on

%ﬁ%??ﬁﬁgaﬂo9?ﬁ°$?PFQ?e°E%%RﬁﬁﬂEﬁyFﬁ@a?ﬁﬁﬁﬁ% BF?B 3345

éi&ﬁﬂéd&gtfeg&t@éﬁggaobgcx&dtig@ndcaﬂawiyﬁggg?agﬁgﬁdgg ,
ent a t ro e etall e

SRR O RE T e RELCBRR PRF R on

a’ai‘aetaﬂae.senttwg@fﬁﬂtoact@gdmmdtonc@crtgmexpecgaebgt

HFR e, hHet et S Proeowa. 3 ol SERLRIES o

~of the 25 GADD45~ gene is induced by

S- Adenosyl net hi oni ne (SAMe) 2and i s p53-dependent. This
i nvention provides nmethods for diagnosing and treating
|'iver diseases (e.g., cirrhosis and |liver cancer), and
i denti fying therapeutic conpounds for treating such

di seases.
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W O 2004/ 1016744 PCT/ US2003/ 025232 A di agnostic
met hod of this invention involves conparing the
GADD45(3 gene expression | evel or the GADD45~ protein
activity level in a sanple (e.g.; a liver sanple)
prepared froma subject with that in sanpl e prepared
froma nor person, i.e., a person who does not ,
wibiShebom<d |iver disease. A | ower GADDARddnyszo03mes2sz
expression or activity level 5 indicates that the
subject is suffering fromor at risk for devel oping a
gétlt‘ég&cgé R ccdbs JRbbegscpitdgagscyaw erhotgtomn be
used”on their own or_in_conjunction with other
atyesealite ezracataragnb®e IPVRY i seases in appropriate
S Ubj LG fiSmohli SRR aveRidal fesebonmeétiodalf treatinglo dver disease,

)
determ ned at ‘either the nRNA | evel. or '
o piiosis ek oo TS RGISER ey ng brDloct it &
b‘"’?r“%:&k%e@é ﬁ’;&ﬂ@ig? {ivkr 1@ sd Md dkhinistefin@todivy subjectreamposiion

s can be lysed and the |evels

f. .
(o GABIBETh GABRISP Ievelin e sebsect T PomRpSRPSTRSPRER & Fucipc ocd

s A DAFH bl i) bl KRR peD ol RSP Bl
a #5'31’&&6&1] Dadenbyymdtidomning orarombinatjos ! gA dEADBY 3 prptein” or

abel ed GA 5(3-spegi.fi I ) n -
< AR 10 B 8 SRS A P Py Y GRS procin
aﬂalfiﬁsha%ks?ﬁﬁﬁ@lddqﬁﬂmgﬂ aiomgio%rﬁlmim @@;M@g@e:gpg@wlql-gpn 5
ol i gonucl eoti de prinmens.  Alternat : Mrhihidfehed©
GéPDg'éﬁPmﬁﬁﬁ‘h?ﬁﬁ 'WB%’%? Rrd§IR), %hﬁlgor#p&?{z%% ?ag#@as says can
dhRus & 4 iveEleeBuh tHesibigr. for exanpl e, tissue sections or

‘unlysed cel |. suspensi ons).. o : ing
f1 uohES WEHR e S F’%é’ﬁ%s ‘Seh‘i*%{algTé%}“%ﬂ%lFﬂy?ﬁ’ _%}%tf‘érst.m%
2 Addidisemnalg rritivsid st ver cageranThiefopmpeitiorigm sontain gRuciglgecid

pr ot ect] say .( RP & @fcanalso
%%ﬁ?ﬁ@%&@tp P%d\?geqh%gfqﬁ a %P’ s?é%g&@ggglﬂe _arcgn al so
ckﬂwm( dﬂmﬂdsglpaﬁéizlx itddmayd isplmhnl mltﬂwntsacemdb blpcamist i bodi es
e.g., nonoglonal or .po .ant i.-ho - :

s pecThe Reggenptymvephion @‘B&?ﬁ&ﬁ%ﬁe‘?ﬁ&% ag‘gc a lsa 23?%{&%@
a&tﬂéi'htb&mgh il kit l:fmtlt%é r@ss}%ﬁgﬂiﬁéﬁwﬁfﬁ 'Bdmﬂflflﬂltf drdeils bf ongor mgre
It can be de] ecta .eqd. ernatiyvely.

oo L6 IS G AP o S e BRI Seamitof . Qtter
fLoRh&) 66ect bkl diivirRageobhieaiiention Willae apparebirers thsidetiled 25
can be used to detect the presence of the biotinylated

dgSonppRTy §od 3%Sons of these approaches (i ncl udi ng
"multi-layer sandwi ch" assays) famliar to those in

the art can be used t]?‘y@jﬂﬁﬁqﬁgqumﬁitivity of the
of the

nmet hodol ogi es. Sone

se protein-nmeasurin S
_ (e. gThe FkdeBiinemtivieis basedomimompxrsetad HecoXay hatte BaDBAH pene

il (ES ag %?ul%%d %ﬁlﬂlﬂ%ﬂ c@rﬂgmﬁa&? ﬁhﬁ* chiRedand thé@RpREGEf @O Cal

uorescence

ow cytonetry) applied t
GABDES fogsine Bl indoedints-Ademesybmethiohips pnd @B@%@R&?ﬁ%ﬂ%.

Met hqds . of asur.i n : A0 &ing Wvbr diseses (e.8)
2004%69&{%&#%%5@9%%%%%%#& on the natur (()g¥D
dittiesis atilivea nahcer), endvsentifiing therapeutic prmpepnds fsuqm%srlg‘t e
.abel s include, without Ilinitation, radionuclides
‘L“?”ﬁs ~zsl, ~3~l, 3sS, 3H, or 3tP)) enzynes (e.g.,:

al kal i ne phosphat ase, horseradi sh peroxi dase, .
| uci ferase, or [i-glactosidase), fluorescent noieties
or proteins (e.g., fluorescein, rhodam ne,
phycoerythrin, GFP, or BP' P), or 5 | um nescent

noi eties (e.g., Qdot~ nanoparticles supplied by the
Quantum Dot Corporation) Palo Alto, CA). O her
appl i cabl e assays include quantitative

I mmunopreci pitation or conplenent fixation assays. The
GADD45(3 activity can be determ ned by nethods well
known in the art, e.qg.,
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by neasuring its ability to inhibit cell growth and to
i nduce apoptotic cell death in 10 abnormal |iver cells
(Takekawa and Saito (1998) Cell 85, 521-530; Nakayana,
et al. (1999) Biol. Chem 274, 24766-24772,
Sel vakumar an, al. (1994) Ml . Cell B :
2352-2360; and™Ei ebermann and Hof f m an Q Owco ene
WG200886%94 3329) . This i nvention al so provid "észl’f’é’l"%

for identifying candi date conpounds (e.g., proteins,

pepti des, peptidom netics, peptoids, anti Qr
S ral4 GiRBPEE R o Y RE R vewneneﬁe?ﬁ@?@fsg e
e,,g&‘e% tre@ Br € GAIDTINS B GRIRRR{i Vit 8 dsamplei(W.il ¥ liveevlpld)n

a liver cell). Conmpounds thus identified -
p@mctfé)r% jechwith hatin a gle prepreed £rom aRqTmAl PRESGD. s & person

p&! sugé[%ﬁlr?a Tk Bs &8 | OTowef Gﬁﬁmdﬁ b¥presSiodar activity level

cirrnosi s. an I ver cancer. The. candi date COﬁpOUﬂdS Of

intiivateqthatdersubjerhisffedng ftamonns g brsievelapiog p Hyergases [
mgthOS (s ADBLER git%g ggézﬁ o QR AL il @hiuhétidhaith ot Itmams

RRowWN he ar I braries 20 1'nclude: peptid

: tddligneﬂellnsrdlmpsm@ﬂopmteﬂbmfs(l i braries of nolecul es

havi éntgsptgew% 1883 bl G 10 hotliEflda dPSihe b miNANed or at

nove one t at 1s resistant
ﬂerpzqtmtavei mgmeiatmm)nngsc@m kevélyinadtissuesemple arefarw dhe

ase
<SP LEi R Gl ) AL TaE L it 62 ek bbDAsH
mmmhommrq irsRIN A& pidified or serrd-putiied fenmethp émtﬁ can be

BRSA MG Ot B A b Ross iR Gpon KR MgBiR

aéﬁjs using d%ctﬂflyl b&ebGADRAS)- s@@clﬁ@mﬁmé@@opmh@tqq@@ym itgtive.

the .S nttlhe3| iﬁgﬁag@# areﬂlﬁ'ﬁg[a(%“ ateﬁm)?ﬁab%g

dﬂ@ﬁuﬂ@oﬁd@ Qﬁ:&zrsEl’Aﬂlﬁmﬁﬁvem quahtitSid or SiAGuinEiteti9e in skt 422;

HGSAERhOT Sty il O by o fang B e tec 220

,A.ng émcwmeﬂmg ifimbrescirdly oEmg&n@HabMA@ammpyotet

Aol s o aebtae ROOA il X orioh 434y oS

JAc®4) J. Med. Chew. 37,1233. Libraries of conpounds

o ot MR RAE R G s Rrh MR o Bl sy IOl B R o .
rmyuu@ 1881 ds 8R4 pntiboliep(s-g(, Fvdenlors! ¢rpobplonalapthodiedhat

@%}Qgé@%g Poaéégpgg é&“?%ﬂlg n&ner th % gga%t@ att rl])tb%tself or a secondary

BiRAS thaoai;ads qgllmnbdéetf{c@b'l labebct Alterngtivelypthe mdibad ikt 93 be

Aok, sl 4 REABRTEiE il 86 @ﬁﬁe&r}g&é%@é to biotin),
aghe ugdto @WCF ﬁapreeepcmf the(blcgggl)atep ambingionsofsese

Jéﬁnloh..fbs'es GbcARildg pt 5er§hﬂa¥m%22ssa ﬁmﬁi‘a@to%&ﬁd&%an be

to To [ ent conpounds” t hat nodul ate the |
csg gengifl Fpethadplopies r Samergbihsse Prpisinapegsuring

AL telel, ELI@M%} W&E}eﬁ bidd) daa b@apgﬁéd to (Rat8s of oang hﬁtﬁ&th&ﬁde lg),

I's cont ested a candi date conpound
:empm@ystpleacalmodepr ﬂweesqgl@élpe( GytozRshy) @Ph%*e ha%ql‘?&frat y
Aeﬁaeﬁé oQnlsBEc A rﬂfcﬁb&b dfnefiRthydb ﬁﬁoﬁ:ﬁloﬁiabél emtee
that In the abse ce the candi dat e” conpound.

cell can be a cell that contai ns ‘the GADD45[ 3 gene yet
does not naturally t5 expresses it, a cell that
natural |y expresses GADD45 (3, or a cell that is
nodi fied to expxess a reconbi nant nucleic acid, for
exanpl e, having the GADD45~ pronoter fused to a marker
gene. The cell can also be a cell treated with

S- adenosyhnet hi oni ne or au al cohol, a cell expressing
a p53 gene at a level |lower than that in a nornal

cell, a cell in which transcription of the GADD45(3
gene is directed by a pronoter containing SEQ i D NO 1
20 and that expresses a CCAAT/NF Y factor or an NF xB

r .
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25 activity level of the GADD45~ protein or the marker
protein is higher in the presence of the candidate
conmpound than that in the absence of the candi date
conmpound, the candidate conmpound is identified as a
potential dr for treating a |iver diggease. This

i nvention al provi des.a mnet hod for ating a liver
weemsers7@ubj ects to be treated can be i dentéFiusaehsnisoiz
exanpl e, by determ ning the GADD45[ 3 gene expression
l.evel WD 2001/ 0167a9 PCT/ US20031025232 or the
gerensson the pate ef the Jabe) and qrewell wl i the pR Aprrepriated

b oAt hﬁt&f&dﬁdﬁm&és e, 'aﬂ?, gl ¥ foP@P)GéQ?éé ((eg

gene expression [evel or the GA 5[| otein [ evel

plsaiae phasphase, harsprndisi nerridesselusifisisecor Bt@mtosidm), ﬂumesaent

B0 e BRIy BUUEEL % e
lginsereRlomeipiies (mdmoat exnqpagicles APy ithe Quapfum Dot ¢ h e
BbHBb:R6dn, P Bmtt:r@ﬁ} TREY: of PR tﬁ%&?pmhﬁa @Iat.&tﬁt%d in vivo

or ex vivo, alone or in conjunction wth other drugs'
BRIERREFPifation At sRpleentfixpipnaseybach, a t her apeuti c

hat b ol et REeR LY Sl ol Bboh AR .

by moeaSniDRAB-abilityotp dibibitceld grawthi and to/infiuse @popkatic gelbddath imr - a

SopAP iver BRI Pl Sl BoRICHTAS SEH-P80 il sl
150 Biak@mt £ Pi s 20 Selrkamram el tr (198 Yol Col Bol. 14,
@tsmnsd Qﬁdﬁﬁteniﬁxld 48 Hofthdh adm)r@n%s@a@m gﬁﬁim dpr by

i ntrayenous i nfusion r injected or inplant
subc#&ﬁmgt s, Rﬁ?‘t‘%?ﬁﬂg’&tﬁf"léﬁf ent'faﬂnzaﬂt@eswpwm g,
brofeing PRptides) @epﬁdom;maiat fhadt6las, attibydied, B éndilagkidbalek)hat increase
|ntrana%ally intragastrically, intratracheally, or

pFssiopdevet frRieiB Foty iy feyein fpeldages
128 ¢l OO P e @ertiBibd 348 b kel td Bt dahditind disraluinited by

tissue, The dosage required depends on_the choice of
GAPLYFP seriession oF awtivityne-8+ Fahopifagd Vg rancrk

for W%euﬂat&atetdaﬁpaﬁaysﬁhﬁmmgnv%an%ﬁ b&oﬁt&h&%ﬁg ady B the

subject's size, weight, surface area, age, and sex;
BORFENS APRIGY ﬁéﬂﬁ@“"ﬁeﬁﬁ?ﬂﬂ Hhrary @iethodsknopmn }haa@nﬁwtl lifyfaries
In@ﬁdé‘béﬁﬁg \ibYdri b%e%to?d ﬁﬁme%b}ﬁi&& 6f ANSABE Ravdighhé N t he

range of D.01-1 Wde 20 variations in the
freetionelities sEppatidesdut w%enwbmwhﬂwaskww ig praistant to

hiticoldeBfad A1 SHHAT AAURLLEIDDRalf shifalpRasdiof soRitidf bhase

i ciencies_of various routes of admnistration. For

Elmﬁﬁt synthgiiclibraries phtzined bydeconvolptiger gEfnity pupmatgerrhy
beRdtion; BndWhe hﬁfe—lﬂﬂﬁtﬂﬁ% chﬂm ledrien) Sdef Az DeivkBiynahn, ¢t al.

e o L oA i R s P ey 21457

0 pt i rBxampleoof mathdds fovetd syntndﬁroﬁhmthdulmrhtn-hm eantbe found in the

apsul ati.

&?rccf‘ 12312 lglbe%klgﬁsﬁ‘éﬁ%gﬂ ¢t o%%é??cﬁgg%lﬁéé’%?%p %ﬁﬁﬁ% '
8ot e 2 2retpckeampanpast al. (1984)df Med.i Ghemy 37 2618 Chw,et at. (1993)
art| very ter
gmﬂc’: é‘l{ (% ‘Zn%n g(%sfiﬁjg}m b cn %ilt. g%a%??né%?/ 208, Carell, et
coding a GADD45(| proteln can be delivered to the '
subj ect, for exanple, by the use of polyneric, '
bi odegr adabl e mi croparticle cor m crocapsul e delivery
devi ces known is the art. W0 2004/ 016p-1
PCT/ U52003/ 025232 Anot her way to achi eve uptake of the
nucleic acid is using |iposones, prepared by standard
nmet hods. The vectors can be incorporated alone into
t hese delivery vehicles or. co-incorporated wth
ti ssue-specific antibodies. Alternatively, one can
prepare a nol ecul ar conjugate conposed of a plasm d or
ot her vector attached to poly-Irlysine by
el ectrostatic s or covalent forces. Poly-L-1ysine
blnds toa Ilgand that “can blnd to a receptor on

o ~ " o, S A PN\
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t5 fromthe transcription initiation site, provided a
pronoter is present. An enhances can al so be | ocated
downstream of the transcription initiation site.

Sui t abl e expression vectors include plasmds and viral

vectors such ai‘nerpes viruses, retrovirgses, vaccinia
viruses, atten ed vacci ni a viruses, ry pox

WorbEess4adenovi ruses and adeno- associ at ed PermEDes25232
among ot hers. 20 Pol ynucl eotides can be adm nistered
in a pharmaceutically acceptable carrier.
ab (90 4)elareawi Clanl. Yot e Epglat3l 2068:and Callep, shab (194} b fed-fFhetp-
32’2%?“ bl e vehicles that are suitable for

histration to a human, e.g., physiological saline
or |Lipesenefsompounthmeybearesensed mwléﬁqﬂéé-ﬂrﬂé“@%&wpz)i s

o) BB ol g o
(1996}1@@66@5@5365@; bdct;ue(l;adnm &S tHa@aﬂ%Qi 38 %ﬁ&)ﬂmﬁs is

(ﬁ?%weﬁbj e%?n\qlglhelp %lg gg‘n rrany cto zﬁzﬁgﬁg?%%tlg%m

1864)] e pbages (Scatt andiBroigh ( B0) Science R4ba 3863R9; Devim (E%O ABFAr

év{%: Faiitd (oo 1yemel Biol.
2%g’m &? lg%ﬁd@b%i)ﬁgﬁea t 378 gateher (glr ugs bei nz:]o
mﬁ,aowlll;@mbadnemup;a) Dosages Wi II vary but a

pr ef ﬁ,%,gggggo%pso e%&e @@g@s endSlpYetia] 18Rl bde

is f Il es of the
BERpIreteini adﬁ!myﬂé\el:mla&cll, a ceu/@ £2@0iveLel) g contacted with 2

%Ug’i%ggy Oangé‘erz%g’gl@gm %gfﬂfg?@@%p% s?rsié setivity lovel

- e AADIOASE H6RA id dvaluedd AlRAiVEto Hfadirfie absstoe of thatandigaté or

treat bj ect th al t '
cormaody Toacmmhen pil G onitsybe GADDAS FoR SR Ry
Mﬂ%@dﬁ AP &@hlSexpRisat GRODASE 8t Hedlilibat s thydifidd tobphess

a pol ynucl eotide encoding a GADDA5(1 protein.
ahecombirant nusleic aciy, §8 P*%WSW Ranyompfes fuped o qmpaer

e 3 2% En 865hQHRY kR wbRiSifnS- Mn&?lﬁﬁhﬂﬂ:ﬁié%r an alcohol, a cell

ination, a new, active pr onot er upstl[)ea f the

expressingra R9BiEgpe 2§ @ dgvel leverdhagrhat me nogmal celf. pge
ERAOGRAPCORBPAST BARS diffeibd Xy £fole: GRRRIT SEREINO:L

Ich "swtch on" an otherw se Iargely sl.l ent

gdnlm exprassese| GCAMBAN-Y Feotoner anNF-xBrfaelpr, 964 enllqf ggombigption of

rHarks
h#%\%%‘ﬁén%tﬁs ﬂéal% S P-?eif:ﬂ%ee &?Qﬁ%ﬁ%ﬁﬁ C g‘llqlﬁes ar g
gd&e BJgﬂ-@hUﬁ aglthé memmmmmsa piiitein aotivitgordhemipkerprojeinf -

ﬁ'@‘?”é’f cap bp g‘%ﬁﬂ%‘%‘f qﬂ“@%"%‘ﬁ&géﬁg ﬂﬁ%@%\;‘v\;‘aﬂ known

8hd 4. mwb@gﬂﬁonmewe eapmap] gerietor the umﬂtesgenmthe
cells, or B cells fibrobl ast |th |aI g,

aqtioiiy Yeeal Pﬁt-he&“raﬁIP% SBragseR PHBR ?P ??
@ee&d&ﬁkloamﬁsﬁnaaﬁmm QihE fhs@ke bithe ﬁﬁﬂlMS(xbmpnund,dlemalﬁidate
for as long g t hey surwv? in . the SqueCt The ex
amReuRAHiS flsAtiticd s @ patentiah drug for Feating AAXEN AISEPser o o | 5

f r oM fy;SiubnEeh alse pobiaks difetidddorarbting a livendisslse: i Subjectiteibe

wi th an expression vector). and paint the cell.s
bratercan bR Y SRS eRels) B derm B RS g e ghoresicn lovel

GADD45~ gene. These nethods are known in the art of
nol ecul ar bi ol ogy. The transduction step is
acconpl i shed by any st andar ® neans 20 used for ex vivo
gene therapy, including calcium phosphate,

|'i pofection, electroporation, viral infection, and
biolistic gene transfer. Alternatively, |iposones or
pol ynmeric mcroparticles can be used. Cells that have
been successfully transduced can then be sel ected, for
exanpl e, for expression of the GADD45(3 gene. The
cells may then be injected or inplanted into the

subj ect 25 Additionally, the therapeutic conposition
for treatlng a Ilver dlsease can contaln
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W) 2004/01671.1 PCT/ U52003/ 025232 el aboration, it is
believed that one skilled in the art can, based on the
description herein, utilize the present invention to
its fullest extent. Al publications recited herein
are hereby igaorporated by reference their

entirety. 5 DD45 ~i gene is down-reW _ated in hunan_
WO WHINPR4 and | i ver cancer G obal gene exprEIAISINGH25232
profiling with mcroarray was used to anal yze changes

of the expression |evels of 12,800 genes and ollgos
orthnGADDABhpIstsirdeest ina sample avspesed frqrh & SHpieot by epthade nrriRpd

Q. njﬂhe S?Eg%ﬁéj&ﬁjgzﬂﬁx Wefdr GMDWWI ¥BSer in

repeate resu ts wer e anal yzed wi.th

ﬂmﬁm&omﬂwﬁmemnth@u@msmemme e Fhiectds a
cdnlBatt 83 HeathRu AR ag\%?&% %&@t+l Ve aﬁhﬁfaﬂn&m& the

carcrnona conpare Nor t her n bl ot vvaé
G@Wapladlmmemﬂnéctrmthe mcroarray results. A 213-by

3 b
obt é‘%atﬁvm “%@%“”Z%“' 6’%‘: %g@%"‘f%%@%%e}ﬁgnceén
with otk ddER4b therapy.GenBank. GAPDH was used as a control
for JNA I aggﬁacﬁf @.&%M Sonlgd6iiGir QR A bshtn Bdfchg

I|ver°?|ssue ression o | ower
a mmﬁdumemanamlatestthm@ﬁﬁ(tehﬁ axpressicarienek orcﬂeq GADD@ protem

Sl AaBHaLS AP oA Pt T B RA kehice D

G&h@ﬂiypﬂ:e eom;ﬁdimd;wﬂl trerselsplende in Wmdwtahhm (8 g,

T s e

ittt sigcutmedusBOintrimisculaty, mmheuauy, irdsperitoriesily; wtrageetally,
.GADD4A5@ i.s _not .. un in
?’ﬂ%‘}“@ "g? %sg}cgﬁ)i h% g?ggha %B%gﬁ:ﬁnorm

tiedtmeitiof @ Iiaertdisssegehe @mpgluﬁtcamlge dehmredmmly te therliverdisss- of

Is |iver ue Cl Jol of the RS §SRhRRkaRon hﬂgan
@gglgpd %%Pm%snﬁkég&om F’Per ent tissues
W@&ﬂsﬂw

nebirerof the doroyniakion;ttiearaturdxdie subiﬁ@@dﬁpssnihﬂﬁw

l“ﬁf ect od % noe[ye,du aﬂﬂ{}jm éi,lme,uagaaﬁamg

1T gen esses I n det OXI g,
mm@hymaahiﬂnwmye tetherengapf 091 H09H a¥ as

%@Qﬁé lihe &U&edwgs‘a?% A Aol iER aﬁasi viritySifebriijohds
mu

scle tissue GADD45a and (3 have.the hg,ghest
ausiloble and B differeat cffipiensise ghyaripys saytes gf adyinistrabon,,

%g?mﬁlﬁ dalvould %ee;%& iR HEghbi dosdpedhsn admimstratxbﬂy iv.
[ 01Gr7i.a PCT/ US? 0255 ressi.on og%r?AD c%
inipetiomaMemations infhess d‘%iPE?é‘FYG’F" E‘ﬁ‘ﬁ‘f‘ by
DRbNRF Bpthhigitich Bs aRPandetseRe in thé aryeBnckmsuiatidreaf tievatpeins!

expr essi on of GADD45a I.NCreases | 0 e
mgw@blemw whiclede-24 P‘E}W"J}"é‘&}ﬁmﬂ&%} m@wﬁﬁw@r%?%. Zma” -

o Flciens\oSdelivety, §Miﬂﬁlyfai’rurﬂdbla&wt suggest s t hat

these two . genes hav fferent rol

e
al coAdrmREY éB‘ﬂW&%&E RIATHOE 37 1e1§]ac ‘%b"@é‘%ﬂo rmmfcg%u)lﬁ |
égbm%&mﬁﬁ@n bmnﬁ&e@mftwauwcmﬁﬂhmle hatbkuwsiof pepoerse
~ to al cohol stress }-%,91532 cells grgests
hlmmmquma*ylgfoawmweé‘e‘i@ %‘e‘amw% trvan
hepat ocar oi nogenesi s. SAMe i nduces GADD45~ expression

I nducti on of GADD45~ by SAMe shows dlfferent response
patterns in CL-48 7




1o normal liver cells and Hep& cells. CL-48 and Hep&
cells were treated with O, 1.0 nM and 2.0 nM SAMe.

ARer 72 hours of treatnment, Northern bl ot was

performed to anal yze the expression of GADD45/3, using
18S RNA as an i rnal | oading control. e results
denonstrate tha DD45~ is induced by a'gew dose of _
SilyBodisissda- 48 cell's, and the induction. reacherusthatossase
at a higher dose of SAMe. -In Hep&X sells, however; the
t5 i nduction remains dose-dependent. This result
Suggesbhert Wiiito Sdiidve uptalewtthe apdgit oud & usxng hpomnescmr@md by

i 8 s By v

éotlﬁ ﬂ&d whildessualsetific mubocﬁ)éis Aﬂtamklgmbmts% omnm@%ﬂﬂ
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st b én€ Rrcedl! opcﬂngﬂesbmds to cligand st can bmd HegIR PP grgtarget
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aﬁnkeﬁﬁﬁﬁmbyﬂﬂuﬁﬂﬂﬁHM&aﬁMEchgmpﬁgmddpqmu@m!dhuwmﬂggfg
{4 yi
SheS i LR Ty o SO X it Lottt

aigirffitisonlb, ierddenmnal orssnbmha;eomue Aspinotheraagangiorgolipyefn vivo .
A-870 through -t by fragnent showed the highest

ﬁ’fpml?%r activity. The predicted pronoter el enent ce
t hi s Indlg relevanhpdlynteleoiSiey ﬁqgwgrmmmwct%qn gic equen

LoRARs RYGATDABIHHLR'H BBy ARb Rl Qffordier G MRS platioter

200a/ 0167
mmmﬁosma@azoﬂdmmmmqmmm lwm of ipyedegation. £ m

B bt b0 it

Bbﬂrthaiwismi)uoil inittation sitscnrovided 2pErmele iHRIETCRYy

WMMEJEQQ%? '_? trJch% AL Rdn sRe.onot er regi on were
uba tile extlpacted nucl ear .protein ﬁ\

the bSwithlegxpomisnasees melde pasppdsind X5 ﬁ‘%s%ﬁ”a G
rGhat datd vg—ﬂseg Qlaccirh Kir@bdatithiledREcdiib GiSused) cdnasy PoRBIDgESS;

prom)’t er region were identified using unlabel ed
clénywimtses G@tﬂﬁ@‘%ﬂﬂﬁ?@ﬁ%m&ﬂ‘éﬁ% ant i bodi es. The

anmoun bol%uc?eoms Qhn i@d&&nﬂs@&eﬁaagﬂmfa&@ﬁcm;r mpmm canfid¢rh
SAMe CO

Waiyeaggégﬁy%ehe non-t reat eggcont E-&Fé’ 1'g mmble .
o Rmdimigaties tosARla8 S Gh 1@@@n§a1m bﬂhpﬁ‘dbEiMS(&Shempeuucally

over - exprest%%n in 'tSHAg’ﬁPBle&ﬁ é?‘f H{; ?\%P 1
lg o) dé!ﬂ%i@?émw(e%t Qh RSl SADTIASP vel) mtramdtsuMdAs is
ove.

End- | abel ed ol | gonucl eoti des correspon |
tmlmwm@eweémﬂ%ﬂ@@m for gropsRs sapedt & @eﬁ ‘%%Em"ﬁ’pf“‘“‘s .
b H&{ﬁé &d sw;échs SR vyttt ada, Aps hﬁwmmﬁmmndam&: t he

I ndi ng

conp exes . were t hen separate
r edminiggrer % igne aodEprafa R-&P 8§hco e

gmste&g Eblﬁ‘.uir&t@@t ©dsapbs WAll sfjﬁ'fﬁaut)ﬁ ptefen&ﬂ dmmgd fos #ovimisiragion of
ecrease anun 0] one. d1dl g conp
|myr@al§@1¢°dh%‘amﬁplt5?m’é‘ﬁt8’tyﬁé na?m ﬁ‘ws’?@g“ﬁ‘gf’ﬁd’ wolecule.

result indicates that transcription factors are
involved in regul ating the expression of GADD45 p
after adm nistration of SAMe or al cohol. OTHER
EMBODI MENTS All of the featurfes disclosed in this
speci fication may be conbined in any




10

15
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20 conbi nation. Each feature disclosed in this
specification may be replaced by an alternative
feature serving the sane) equivalent, or simlar

pur pose. Thus, unless expressly stated ot herw se, each
feature disclosed is only as exanpl e a generic
series of valent or simlar feat s. Fromthe

VoAeHescri ption, one skilled in the art egfySasidzsss:

ascertain the essential z5 characteristics of the

present invention, and w thout departing fromthe

By dose caaibd repeatpdly admenigierd, emneededk Routes pindsnin$teatioreean da any
s of the invention to adapt it to various

usages and conditions. Thus, other enbodi nents are

al so Aniek ivo strht@ysfoﬂmﬁnm‘subj bt Withh 4 Giveir digeast assosatedwith

20 1S P | 1520

R RGEA S Ao it S s o asd o Ry GOt Hom
tguédbjw \ﬁﬂ; ih myﬁu?ﬁot?te enicbd@illg 4 GADERISE bﬂﬂéﬁl gAmezﬁatway, a cell can

| se e ne (0] Cco r|S|ng oVl di_n a sa

{BRTPANES 8 HISjoStit & VR ASSIERsOR M HY DOAUSEs sspembimation, a

nmpms pmﬁaoltee ulszdtreml oﬁﬂﬁeﬂnﬁﬁﬁ@hﬁl sﬂbhﬁTeQE the hbx&mmﬁmm&{ngh X
expr essi on vel in the sa ower t .t hat ;

E@&nﬂrsé? %Bageﬁwm“%as% P‘?’PdP%‘éﬁ"é’s hl*ﬁ’a
ahdawﬁe targely silHﬁtfgeﬁd Y8 well RABwal'in e aft Afief Rlectisiual exym:ﬁofa
I i ver di sease. . The nmethod:'of claim1, wherein

cell it exmressey G%Sﬁt# adegeddeyeh e ﬁﬂf@fe%ed oF [FansIRIeA § af° then
fehiBieltihe WL ThelcAIR chd By OF SRR Sarigs oLtybds ifSiiding, Without

The method of claim?2, wherein the [iver dis ase |s
Eﬂk‘@W“?@ﬂ%ﬁﬂ@&eEﬁb%%P@FHWﬁ?Wb“WWﬁR

fabiicfied, dbrinb AR T &ells, fof BRRIRY, fibfoblass lepftﬁshamens:iemtmgala _

liver disease, the nethod c nprising: provi

eellpnkrratingeytes.of By, Suchgrlls 90 2z eaurRe 9f ﬁl@ G}J@B&@

MEl&h%%ﬁ@%ﬁwde%&B%bﬁ@W' e, wherein the GADDA5~

acti vi l evel in the sa e if lower_than that oﬁnmmg

sanpﬂ@eﬂﬁ ivp Zesfsinslude th stepp of hapvgstingosls from g sybyrat

e IR Citanbducing iea WiltTanlek SH9siRb vacttorr ariakndiinElg W celp uhgera
liver disease. 6. The nmethod of claimb5, \éﬁe ein the. 0
conflitips guitable for expresgipnof the GARDPAP eenp These ﬁ‘gtﬂﬁ’ OWR in the
at &6 d1EulavBRIRY NThd WinddudRh sitp $QasRnHShadibyahpstinilardGneans
;qré&gqrnee% g&g gglze elggplytnmc udmvgqce c?\}g pl}ors]pehalté, 1‘{§erc oniecﬁ%treoﬂo%uon,

viral infection, and biolistic gene transfer. Alternatively, liposomes or polymeric

‘microparticles can be used. Cells that have been successfully transduced can then be

selected, for example, for expression of the GADD45p gene. The cells may then be
injected or implanted into the subject. .

Additionally, the therapeutic composition for treating a liver disease can contain S-
adenosylmethjonine, a nucleic acid encoding a p53 protein, or a p53 protein itself. These
compositions and the GADD45p compositions described above can be used mdependentiy
or as a combination.

The specific examples below are to be construed as merely illustrative, and not
limitative of the remainder of the disclosure in any way whatsoever. Without further
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WO 2004/ 016744 PCT/ US2003/ 025232 9. A net hod of
identifying a conpound for treating a liver disease,
the nethod conprising: contacting a conmpound with a
cell expressing a GADD45(3 gene, and. determ ning a
GADD45~3 expregaj on |level in the cell) wherein the
GADD45] 3 exprei on level in the preseniggof the .
Whkhes 1 f higher than that in the absenci.@m;ggobmsm
conpound i ndi cates that the conpound i's a candi date
for treating a |liver disease. 10. The nmethod of claim
&ebordtion.dt 1 belivwedthations @alhﬂdlm theart can| basedion themlgecriptiorliseringt
[ Leten
gt e Raa IRERA il Glenl SEADEcA P TOSS ooy
ingorporeted by refirence inttesir eNtizstyret hod of cl ai m 10) wherein
the cell is treated with Sadenosyli nethionine. 14. The
nmet hod of cl a|m10 V\/nereln t he ceII i's treated Wi t-h

T expr e L1
co | B S SRR i B g Bl o
ihle expéssioh liewvels of 13800 geneo find digoﬁamcsmmpagsdmlar gandén) tisshesihd

#tc%f‘gg"g%ﬁw\fﬁg Pée |aiﬁhn I ngm ce Ie;‘peQx pre See W h@ﬁ%he

feaditsoveromabmedNFEhBffrent tsmﬂware GADDA45p was fyyndto be one of the least

2004/ 016744 a compound
ERP R i nepaiobhuat M Mo Rbp AN 0, 5 ©0TPO!
Northem blot was conducted to confirm the rmcroarray results. A 213-bp

GADD45p cDNA probe, including GADD458 exon 3, was obtained by RT-PCR

- according to the GADD45p sequence of XM_030487 in GenBank. GAPDH was usedasa

control for RNA loading. Compared to the expression in pormal liver tissue, the
expressmn of GADDA45p was lower in liver cancer tissue and liver cancer cell line HepG2
and HepBB

Further, immunohistochemistry (IHC) study demonstrated that GADD458 is under-
expressed in alcohol cirrhosis and liver cancer tissues than in normal liver tissue. The '
GADD45p expression in chronic cirrhosis tissue remains hiéher than in the matching foci
of liver cancer tissue. In coﬁtrast, GADDA45B is not under-eﬁp::essed in colon cancer,
breast cancer, prostate cancer, lymphonia, squamous -carcinoma, or sarcoma thsuc,
suggesting that under-expression of GADD458 is liver tissué—speciﬁci :

Expression of human GADD450. and GADD45f mRNAs in different tissues was
examined by Northern blot. GADD458 mRNA was readily detected in kidney, liver, and
lung, suggesting that the GADD45p gene expresses in detoxifying tissues. GADD45a
mRNA was detected in most tissues as GADD458, but was found to be increased in
skeletal muscle tissue. Both GADD45¢, and §§ have the highest expression level in normal
liver tissue, suggesting that they are liver tissue-specific genes. '
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contacting a conmpound with a cell expressing a
GADD45[ 3 gene, and determ ning a GADD45~3 activity
level in the cell, 5 wherein the GADD45[3 activity

| evel in the presence of the conpound, if higher than
that is the sence of the conpound, jgadi cates that

t he corrpounoi a candidate for treat a liver
dweemse167449. The net hod of clai m 18, wher ei peinn2o8eisks:z
is aliver-cell. 20. The nethod of claim 19, wherein
the liver disease is cirrhosis. to 21. The nethod of

cl ai nFamessigh of GARDHFeand; GAPDH Pxrfigraicohel treptont wasdetepmined
7 ol TR A2 e R vl s bl cr i/

dhoagagssima dm@mm menngedfier §tess framm tlegholiét theamprassion v

Ul 02 0, Ut 5 B

d® hlcohoReslatef TN Ardirhagel desbite d£808% Hothologh betwean these two gene family
trascr of t 5~ I is directed by a
ProOms e?‘g%lb%nf??ﬁsﬁ‘g?%%?% tﬂld.%%?"?% ”F;ﬁr@p@eﬁ%ﬁ@ywthat
GADDA P ysfohtion ishsdobiaed Rith hﬁﬁﬁfﬁ?ﬁ&:&c&o [/ NF-Y
factor or an NF-tcB factor. WO 2001101674.i ~

5 : DDASH expression met hod of treating a liver
di sea ARDOPA {iéiisx# @r{ et
sufferﬁllaﬁdofa?gm or gﬁeln at HSH f g’gnn A 1 ver
dioeaal lger cells ant HepehhgeHs- s¢1e14$ gl HepGe Iqellss’@bq t@@tedanth 0,1.0 mM,

GAAPOSANTISAME. A\ fieP 7 RAKK T GefaNblAorHA R wailpdrfiPned to analyze
subj ect. 28. The method of claim27, wherein the |iver

dresrpreesionof GADDATS; using 18S R¥eas 9p inisep! Ipding eongipb The results
\WRR b e e GADYRER HiiSRashy aSok W&'or SANE S €L 38 cetlbYiid the -

met hod of claim 27, wherei'n the conposition Is

Anfivetignaeachesplatepn gt ahigher gose eéMMe{ @ 15pG2 vlls, hewenadthof
Qﬁcﬁbﬁﬂn%m%s@«h%zﬁtféﬁt GRERARH khBstd (BGISUNRSnduc B&J%b s of
32. The neth

acid encodin ~ protern,
é!"ﬁ'%ceuﬁﬁ@mp"éﬁe con‘posn tion is admnistered i nt 0

AThy & ion35p531 hod of claim 27, wherein the
conpositron 1 nc DD45~ 15 protein. - ~ .. 34.
The nBpresion bf GABDASBer BAMedieatutcitamda djffescnt p33rbatigrounds

m.nistered.into RY cel | The. et f.
SRRt B o e B Sten g FRPRERE iiep 2 oY wid e
el ejﬂ-ﬁégyhm&hh SaMelig difféfnt dose ranges. In contrast, in Hep3B (p$3 mull),
expression of GADDA45p failed to be induoced by SAMe. This result suggests that the

increased GADD45f expression induced by SAMe is p53-dependent.

S\ ADD *13),

Analysis 6f GADD458 promoter

Luciferase activity directed by the GADD45B proximal promoter region was
measured and normalized against the control B-Gal activity. A -870 through -1 bp
fragment showed the highest promoter activity. The predicted promoter elements in this
region include USF/N-Myc, NF-Y, CCAAT box and TATAA box. '
Transcriptional regulation of GADD458 by CCAAT/NE-Y factor

11
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WD 2004/ 1016744 PCT/ US2003/ 025232 36. The net hod of
claim 35, wherein the conposition is adm nistered into

aliver cell. 37. The method of claim27, wherein the
conposition includes a nucleic acid encoding a p53
protein. 5 38. e nethod of claim 37, erein the

conposition is mnistered into a live ell. 39. Thé
wbtadiewds cl ai m 27, wherein the corrposi t | ORCT/S2PANRR320
- p53 protein. 40. The nethod of claim 39, wherein the

d d 19 4.
N i aneps ure HGA Com o ol Tlerd Sl SRt bpm 48 -
@EQQH@&%?&: %@E&%mi gtn@f\ sAﬂ«m aOM?rM?duﬁéﬁbb?d |
acce able carrier ar euti.ca Sl
okgonpngmdwgwaﬁm p INF-Srhoes °ﬁﬁ’5ﬁ‘?§g{g‘% PP/ i

2 Yo 9%5

Ao B it o .
theh }epanaiwdﬁﬂﬁ%d?@d@@&]géb]f’&% hﬂﬂéla&f*%?%‘é%%éﬁﬁﬁﬁ‘?fs@é‘]’%ﬁ’
P i%ﬁ.og,lacalé el sl s harhicabiphlaalieabapidss eaikya] craU
ahtibodieQ Thé ARSI of amkiorhanl ddcoaedafiordicatmentifheSAle sqrepsda
%155%53%&%%‘}%1 Cca‘{},s glp%ﬁé&ﬁs]s&ﬁlh% 2héak cahned s abdhedincal

ueaﬁmmmmem @vlmuqqgmsﬂ avew-expr@ﬁs;on in BAMedueated eells.

, 0. - &Q& ex’tracted as mentloned above End-labeled oligonucleotides

céréawém o KBE%% Areterdlrif AR

hﬁ&@] ﬁﬂ]tﬁﬂ}xﬁcﬁﬂ xes were then separated on a 6

UKKKLnL{%Ps%Ry W}E{E\gf %&gﬁl RN eor.

aldbli kkwea aldeadesdinimaniad pastildind eajpiapobjcatreasee HP@‘HT 9

SRV B SEP T GO T gt ot nspton i regmolvet

ﬁ%&hﬁgh@%ﬁﬂ:&&bﬁaﬂmﬂmm ﬂ%baidmjxwmﬂhoapb%‘}lﬂaptd@h] calc
calU] ca] ca] ca] ca] ca] ca] caU] ca] ca] cal] ca] ca] caU] ca] ca
$e*e+e: e;

eMe= h@xhqi Lijij k8|qmmms?ﬂma§f§nppq|\|q{vq| gb] X] U] ]
caj c GabisaHGA sttt aallecokbied iranga) ca]

ca] ca] call ca] ca] ca] cal cha] ca] call cal cal
cmup%:iynuan ﬁa@h ] dxsc]:lose]d in th}s spt]aclﬁca on U]repﬂcog ]:y an alternative

ca' cafr%é ca] ca ca] caul cal ca] calc eF)’ﬁiMs ﬁﬂ%mﬁt@]
Hecebs a‘i‘??a‘llsc’aiyéar%%?réa?fgﬂ S T B R
s{x{uﬁ{felah]lrés} f } |

From the above description, one skilled in the art can easily ascertain the essential

characteristics of the present invention, and without departing from the spirit and scope

thereof, can make various changes and modifications of the invention to adapt it to various
usages and conditions. Thus, other embodiments are also within the scope of the following

claims.
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d| vgl gb] Xkfa\W U] ] ] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] cal]

ca] ca] ca] cal] ca] caU] ca] caU] ca] ca] ca] cal] ca] caU] ca] ca]c
a] ca] ca] ca] ca RU{{{{{{[[I|}f}}}*~~~~~ 2h

d| vgl gb] Xkfa\W U] ] ] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] cal]

ca] ca] ca] ca a] cal] ca] caU] ca] ca] ca] ca] caU] ca]ca]c
ajJ ca] ca] ca] 2dgyWb! | ys$109%&' ()-]!h 109& ()-]'y#10%
woRefdodN#10%&' () - 0! 10988& () - 0! 10%& () - g='rUs2003/025232

wWUB! y5WL0%&' () - VI ys$10%&' ()-]! Qys$10%& ()-]!: ys$109%& (

H¥s$10%&' ;}) 11 Hys$109%& () -]
b@}@ﬂ; 18006 & ()-10% & ()-v10% & ()-w 10 10
10, v7: 109& ()- j( * zX6bCl I T&C 10% . & ()-!v 10%{& ()-

12;’/ 0 . E))C' glﬁ%?ﬁdﬁémlﬁ%@/@%fﬁlﬁﬁﬁ%ﬁﬁnnﬁﬂ%pvms&h

0 n Ool n _ 0, &' | 000

deyelopsg FEYE Sfa&e,%@em Aol ol | Rodt 10°) 107
O" %]& %@a R fi6kDHé Sibject, afd 24.0% & () - :

94 {10987 & () 2] ~A<RG<! | e (111
$100/(} e&@'ﬂ{nﬁ D45ﬁexlgr235810nlev§%thes£pg/& ()-1'H

wherein the GADD45_[3 expression level in the sample; if lower than that in a sample from
a normal subject, indicates that the subject is suffering from or at risk for developing a

liver disease.

The method of claim 1, wherein the sample is a liver tissue sample.

b

3. The method of claim 2, wherein the liver disease is cirrhosis.
4, The method of claim 2, wherein the liver" disease is liver cancer.

5. A method of determining whether 2 subject is suffering from or at risk for
developing a liver disease, the method comprising: '

prowdmg a sample from the subject, and

determining a GADD45p activity level in the sample,
wherein the GADD45p activity level in the sample, if lower than that ina sample from a
normal subject, indicates that the subject is suffering from or at risk for developing a liver

disease.

6. The method of claim 5, wherein the sample is a liver tissue sample.
7. The method of claim 6, wherein the liver disease is cirthosis.

8. The method of claim 6, whercin the liver disease is liver cancer.
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XV7SHE! 10% { & () - 3| 10%44& ()-310H 10% " & ()-J

109& ()-J' ! v#9%4.0% . & () - 3! oH#%.0%gq& () - 3P -

R' | ! # 1.0 %go,g%ngf ;dentl g pgompound for treatmg a liver disease, the mcthod
g,,gof& ()-1:HB! 10YBB& ()-j! H! 109448&' () - |

$| 10% & ()-jl, #10% & ()- $UYRBMUEYRA t' aBQF; !

101ow&tae9nsn°ﬁmmml)a cpli E#WAMDWS%E?HIM& ()-3J

s St e

/@ADPMIiyﬁxp&@ﬁquf o] {r) the presence\sf the X@gpound, 1fh1gherﬁ1an

H % -1+ 0
b b 5 g i e e kB ol ) e

@ liverdis8&e. 1088
1088!3i!10988& ()-!1i!'10% & ()-!&0i!'109%& ()-..///,000

1~\: oP1! HHA 0% () -! E#%d0%&' ()-19%090D& () -
0x%d.0%a. t &'](h)a nﬁﬂlﬁ%ﬁla@lﬁ 9 Rhareidmes oell 15@111@21@66782X60P1' H!
1096XX&' () -

;1 1096 () -1 1098&& () - ! B 10%&&& () - ! 10%& () - H/.0%D
~& ()1888M%QQMP1®WWJB?MI%WMO‘V& (
)-W 10% & ()-, fwl0% & ()- 10XX 10XX 10XX99: ::";
1<ir<xY: 11'$109%66& ()-)110% & () -

I H3) 1186 * &'h¢ medipd 06l 1@) whadh gdiger(disease is liver cancer.
10% & () - 1<<7>’?@\AAWUGQ 101j1j 10lj1j!H@
10%j1j& ()-,!': @10% ?; 7&() 'PH@lO%&g) |yH@

109&' (:—) , 1T method of claim 10, wherein the cell is
10505 ‘hg&hﬂ,),chAAACDDBFOP I'sHO! 10%&' () - O! 10°/<) & ()-!°
109%00& ()-!'Kyig 10%& ()-PCLO%& ()-10%&' () -
101j 1j BFFGvI JOKIK2KWUR: ' sHO 10 10! dHO! 109%&' () -!

PO! 109&& ()The%o&%%’&mﬁi 10, iérdia WieREh {s)trehtb’&lezitﬁ&'i/&ctﬁh)ol 2K3
KAKBKUKKKLUVA: 11" 109%PP& () - yP10%& () -

15.  The method of claim 10, wherein the cell expresses a p53 gene at a ievel

lower than that in a normal cell.

16.  The method of claim 10, wherein transcription of the GADDA4SB gené is
directed by 2 promoter containing SEQ ID NO:1.

17.  The method of claim 16, wherein the cell expresses a CCAAT/NF-Y factor

| or an NF-xB factor.
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109%0& ()-11109%& ()-J10%& ()- 109B& () -
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¢ §ADD4 s htivaRs el in the m#sqmmepozspouym@ﬂm

@{ge@b @ﬁce Qf the compound mdxcates that the compound is a can:
109& () -<}109%& (30 ] IO%& - bccWid#e$exY: bC| 11 Vf 10%& t )

Liger giggase) - 1 HO, | 100/&()-“\0,, 109& ()-1 O# 10%
& ()-)!;0# 10%\ & ()-%e' e(e)e*e+e: e;

eI\/EbC' "CS 10 & -1 9109 fv109% & 1
10 Tlhemc/ghodof)cl 48 w]ge)rem A#lsa %erct\slll A& ()- 10

101 <7109%& () - Mef =hxhqi 'ijXGbC‘ ITH@10% & ()-! @10% }

e ] Y AR, |1 109BB&
'VJ(J) ?&“qu-lég "hééf%/kflﬁ‘]_ 9 ?l%/the 1&@;%&35}\/110? | ()

+ 109888 ()-!3C | 109%XX& () -) %310%& ()-$v

10% & () 111 P 10%% 096&. () -11109& ()
" 100t (T P Bl o T v AR RA ROy
109%& ()- 10%& ()-Lgl0o%bé& ()- 1 0p10% _

22,  The method of claim 19, wherein the cell is treated with S-
adenosylmethionine,

23. The method of claim 19, wherein the cell is treated with an alcohol.

24.  The method of claim 19, wherein the cell expresses a p53 gene at a level

lower than that in 2 normal cell.

25.  The method of claim 19, wherein transcription of the GADDASB gene is
directed by a promoter containing SEQ ID NO:1.

26. The method-of claim 25, wherein the cell expresses a CCAATANF-Y factor
or an NF-xB factor.
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& ()- plovd& ()-Y 10%& ()-<o)pnppgNgra?bCl!!!10 %
10965& ()-0 % 10% & ()-!j P"'pl0ov%m5& ()-\v 10%& () -
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105 105 7109%& ()- f2109%& ()-L\/10%& () -
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10<7109%&' () - +S5109&' () - s+2WL0%& () - s*| S109& () -t *
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10< @'100/ WSndthod\OF &0n F‘a@rer\ﬂisease the method comprising:
10% & () - sf 10% &' 110% & .
1 OswiiBRSIEIRE A RENGSHToras G (oyms et@fb%dwhvmsam digesse,
/4 B& () -1 vi 10%t&' ()-'i 10%~& ()-!}i
& ()-y' zozzY{{{zX9NC! !! '
P59 1 0aubngring uigcza pompesitiomipginageass 2 GAPDIBR ey din e @
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)- 10j 10j 10jf610% & ()-||f}}*~~~wU3~\:!!ci & 9% 0%

28.  The method of claim 27, wherein the liver disease is cirrhosis.

29,  The method of claim 27, wherein the liver disease is liver cancer.

30.  The method of claim 27, wherein the composition is administered into a

liver cell.

31, The method of claim 27, wherein the composmon includes a nucleic acid
encodmg a GADDA5pB protem

32,  The method of claim 31, wherein the composition is administered into a

liver cell.

33, The method of claim 27, wherein the composition includes a GADD45p
protein. '

34.  The method of claim 33, wherein the composition is administered into 2

liver cell.

35.  The method of claim 27, wherein the composition includes S-
adenosylmethionine.
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abcdef gh SRR C R Y & inelh iddEM¢ludes a nucleic acid
RomanAri a urier New'h Root EntryWrdDocunent$
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38. ~  The method of claim 37, wherein the composition is administered into a

liver cell.

39,  The method of claim 27, wherein the composition includes a p53 protein.

40.  The method of claim 39, wherein the composition is administered into 2

liver cell.

41. A pharmaceutical composition comprising anucleic acid encoding a
GADDA45p protein and a pharmaceutically acceptable carrier.

42. A pharmaceutical composition comprising a GADD4S5P protein and a

 pharmaceutically acceptable carrier.
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