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WD 2004/ 016744 PCT/ US2003/ 025232 TREATMENT OF LI VER

DI SEASES BACKGROUND Cirrhosis has been viewed as a
woe@aotees of |iver cancer. There is strong 5 PCT/US2003/025232

epi demi ol ogi ¢ evi dence suggesting that cirrhosis and

l'iver cancer are associated with alcohol consunption.

Once ci rr hoJIRERFNMENT 6 [SEFER DISBA §HIKi ng

does not prevent devel opnent of Iiver cancer. SUMVARY

This invention relates to the use of a gromh arrest

and DNA- damage-i nduci bl e 10 gene 45 beta (GADD45(3) in

di agnosing and treating |liver diseases (e.g.,

cirrhosis and |iver cancer), and in identifying

t her apeutic conpounds B@&CKCdHﬁUN@ such di seases. In

one_aspect &E i nv ntlon ea&gﬁes a _net

d of
ot CRANE R s hrtayiP SR R 98 Bpl) 195 e a

epifirBio]l S cHleMRE SRl JRGkir: thatvcﬁlrrh@b@aﬁﬂaﬁfer €arfder, aré hidobiatkdSwith
or liver cancer. In_ one exanple, the nethod includes

alcglrad gpaumptigns g)@gq: @m(h@mg has geepired ,ce@gw?;} @f)qukmg dpes not prevent

dev%%\ti;nfe%t oﬂﬁﬁe%&'nc‘é?t ernining the GADD45(3 expression

le. If the GADD45P expression |evel
in the sanplelslowerthanthat in a sanple froma
normal subject, it ind|§ M VAL the subject is
suffering fromor at ris or “devel oping a liver

di sEhisénvehtien reGAEIMThSuqiagsewthnriesiald DIA- dlﬂlage inducible
det er mi ned by measuri ng the amount of the GADD45

gewmpbet%@‘m& FADPAEREROHRS fed ﬁeatmaélvgo@%?ss(ermmmwnd liver

carf @, 15 1 R AE ey b QR EAIRY fr BB Bidensgs,
GADEA&ml%spécm,tthis invendue Ifeatlﬁes zbmaﬂhetl ef detaedninfzorhether a subj ect is
xanpl e, Vst ern bl ot sis. In another gxa
SutfROE HrER A Tk P AREIOB GV HER et PO PR S Lt I
on L 00 e SPRAR S S L Yo it i 2 subject

and detérmimingtihaGADRMISE dxpreasisaigybln fthosmmplan df th G&D{E}‘léﬁt
rom.or at

It In teg that the su .S suffenngf
T SIOTIEVS G tha strBPls i Iy 5 e e S froFhe neIRpDIY &t
111d?&1§és‘fh§t¥hé3ﬁfﬂj e@ﬁs Q§ff§1‘irf% 88 or @t sk foPYevelBpRSU i@ didelise. The
ity to inhibit cell growh and to induce apoptotic
GAcmMS featréssion latehcrmied detdrinyesd byahéasuridg the amount of the GADDA45p3
mRNA, or the GADD45 protein. The GADD45B mRNA level can be determined, for
example, by in situ hybridization, PCR, or Northern blot analysis. The GADD45( protein
level can be determined, for example, by Western blot analysis. In another example, the
method includes providing a sample from a subject and determining the GADDA458
activity level in the sample. If the GADDA45p activity level in the sample is lower than that
in a sample from a normal subject, it indicates that the subject is suffering from or at risk
for developing a liver disease. The GADDA45p activity can be determined, e.g., by

measuring its ability to inhibit cell growth and to induce apoptotic cell death in abnormal

liver cells.
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WD 2004/ 016744 PCT/ US2003/ 025232
this invention features a nethod of identifying a
weorpowtds for treating a liver disease, e.g., PCT/DRSS/625232
or liver cancer. In one exanple, the nmethod includes
contacting a conmpound with a cell (e.g., a liver cell)
andInckiofeasieq tHif Brvemidnteture8 ¥ PAARSH OMdbfMFihg laRokdd8und for
cell. If the GADD45P expression |evel in the presence
treaing prlver disgaps cudrdCifgons géver canper. t Inameicsample, thb swthoed includes

confl g8 SATBRATn 160 FOIPRUIE D EERIGHRAS sl Bhomass

expidseidh g6velid the SeRATIRSH AT 4HRAURLRSsIOH 1881 in%@]?{%@nce 8f the
cell expressing a p53 gene at a |evel |ower an t hat

compouad poirighér thal that ia tieedbiseriae of Wi @mpovadgbe cphpamdds a candidate

he. 5(,3..gene.i s directed r ter copntaj.nin
for PR B A R 58 £ e LTS, RSP B o
alcabiol arcelfexpfdsih @@ ho3 gerrat @ 16RY lovedr tiin¥RatGRARLARL BN, a cell in
of j ust -descri bed characteristics. In another exanpl e,

which &apseripgen phie arRDA42fp sereds divgeted by aptumetendontrining SEQ ID

I n anot her aspect,

and termnin ctivit evel in the cell.
NOP B B ACEATNRY Feber ot briodendeelptene
confRRAHYANRA jiist-dBsibed chdaerishiad. InMnbtRr e D6k Abthbd $hcludes
conpound, the conpound is a candidate for treating a
contacting a dowpawrel wSEQct!DarQicterimgning al@ADDEER aeti@FQevel in the cell.
th -1 of . . the GADD45(3 gene: 15 ggtgacagct )
1 e s 3R it e A Bt etk e S POb g BiEher than tha i the
abséHcl OF At ORRE AHE ST NG 998 latl-tPRR GE AR o AL ;&Psg 99
gaacagagag gccgggagaa gcgaaat cac ccaggggctg gggtcgtcgc

agcQ dagdéOdae hedggiles €8 taheanhal of tigg@aDBY Splge@E gCt ge

aaac gQCC ccttccce gt cagcccctc cacccccagc a aacttggg
995 RGO R TS e OGRS © Ctfe gt e Glg A 9o
at JCEAYPEL Cha c CEEEFRAN C g £AEHBIC LS cagacgg

aaat cccgcg cgcgccccga accgcggcet ¢ ggcet gccggg
92 R TR I ARG tICTAIFRTAQ taCAIITIANT (daptegtege

C ceegcy..cacect oot
0 i o R T G R st o
aaa?f’?ﬁ tttccccgiw t ?gnicgi (i: crrags
C CCa CcCaalagga cgaatga ctccac a
aaagg%%%cg%%c%%%q%%%&cgcog%%ga%a% 9%@&3‘@3@&1990000
ccAHELPCR NG d SISO Y GRPAUF Hhatccegeg cgegeccega

accgcggctce
ttcttttetg
ccggttcecteg
cccteecgteg
ccaataggag
ctataaaagt
actaccgttg
caatatattt
cttggacgag

ggctgceggyg
gcattcgcecgg
cceccacgtg
gccaaccgca
gggcgaatga
cggtgccgga
gtttccgcaa
ttcegeettt
cgctcectaget

aaatcaggag
tcacctaccc
gggcgceccce
gagctagctg
ctccactgag
ggctcccecage
cttcctggat
tctggaagga
ctgtgggaag

aaaaaaactt
ggcccecegeg
gcacgceget
cactcgcect
gccacgccca
tcagatcgcec
tatcectegece
tttcgctget
gttttgggct

ctgectttttt
cgcectectce
cctececcctce
tgtctttcca
atgttcaagt
gaagcgtcgg
aaggactttg
tccecgaaggt
ctctggctcg
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actaccgttg gtttccgcaa cttcctggat tatcctcgcc aaggactttg
caatatattt ttccgccttt tctggaagga tttcgctgcet tcccgaaggt
wa@nshiggacgag cgctctagcet ctgtgggaag gtttt gggceCT/US2003/025232

ctctggctcg 2 WO 2004/ 016744 PCT/ US2003/ 025232

gattttgcaa tttctccctg gggactgccg tggagccgca tccactgtgg
gatBEtaLaat tereareatgaglghSEQ:LH toydyctycsat tetaangtaer

aspéect, this invention features a nethod of treating a
atthigettdi seasetgaedg.(SEQi £PhBSF$) or Iiver cancer. The

met h i.ncl udes | A ' i ase,

or 1o it et SRE bl ARt e W B e
e.g., R dRisHr Givengnter. tTie nsattidantludesdderpidgingiasnbiect sufferizgfrem or

the GADD451 | evel in the subject.. The cogposi.ti.on can ..
being giaish for AovRleNIBS & Liie] dscats YAy st BRBIL BT LU Bar o5 o

. nucl ej ¢ -agi ¥ InfbosRioPARPIa kS leic acid
fo m&’eg%eetpjﬁ ,Cg&glﬂgg@?eg’fgio@ geé]?%u@%-%%i(%ﬁc?ﬁbﬁgt r?i oni ne, gra ngc e _
encodlE GADTUE F fetfedgfa nubleicGlaM 6 Binpnglaipnstcioy a GADIYERP protein,

protein" refers to both a wld-type GADMS‘&%E%%? n, ..,
a p5dpratein $-adengsplnpBiBiopmetasiasominghian thegeafa M Déplp Rrofgmn or
. equival ent  bio] ogical, funeti O r f i
oo PR PP o By LIS ptin
and gg QL8N witl AR cGAVRIeRH tidl8ficAaindiRnqd3), i fidgateatof a wild-type
Irectly to a lI'iver cell in the subject. Also within

GADDe5B papeinok atwildstypap&hpiotsin)i SThe compesiier can begadministered

. conposjtion_for treating a liver disease, e.g.,
direetfy torfpléves cgil 1} g SPLIEdncer . The conposition can contain

a s RihirAdk doopt D BRS RYbRBNASs GHRRARCtabs@hposiiod far treating
pharmaceutically acceptable carrier. ]t can al so

a liveodisedsn, ag. CADDOBIS 3T By G CaIqee. The¢aqmpasiiog can contain a nucleic acid
ar mac Lcal ly .acceptabl ne
encd AL B Bkl SREF REdu G e ad iR RUTRE T con alse
il 4 DY i at e rmihdeltitamsict dptdteatarrier.
Cone§<r1pé"r g}gg]g%ﬁg@%?eﬁ%ﬁg%ﬁmﬂ@qgene. 1_'I'dt£ﬂgladetp2i l's %,f one or,
Morkhe eedentinventtan wbvitésenéthedsor diageesingaad tregknga fiper disease

t he acconpanyi.ng descri ptjon O he .
el B LR B 2SR SR By ggne o mors

| i i i ekdroiondBldw. Oth
g9 iy sttt o

featireg cottjeads) and abemwates nf the inyeatigrewilbee paEsl EPTR tbﬁtg?faiﬁ‘?ﬁe
desc%%%,sgx?d ggr?lethe claims.
DETAILED DESCRIPTION

The present invention is based on an unexpected discovery that the GADD45p gene
is down-regulated in human cirrhosis and liver cancer, and the expression of the
GADDA45B gene is induced by S-Adenosylmethionine (SAMe) and is p53-dependent.

This invention provides methods for diagnosing and treating liver diseases (e.g.,
cirrhosis and liver cancer), and identifying therapeutic compounds for treating such

diseases.
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is down-regulated in human cirrhosis and |liver cancer,
and the expression of the 25 GADD45(3 gene is induced
whsoAdenosyl net hi oni ne (SAMe) and i s p53- deprCidEs1003/025232
This invention provides nethods for diagnosing and
treating liver diseases (e.g., cirrhosis and |iver

Cang Aagno@ttnktded b fhyd igeritio iigpditsicompanmome CSADDH5B gene
treating such diseases. 3 WO 2004/ 016744 .
expRETONBARDEY 12 SRSRD4A} dickeim acsivily el Fodisasiple (4.8 a liver sample)

i nveption Lnovolv onpar.i the DD45I1 3 ne .
PropaRET B S0 B gt o8 PRSP O PGB eyt dyperson
whé Bo RERES fdn 9 livePdilda¥er A $6Wa GADDRS B RRbRskidH &hchvity level
subject wth that in a sanple prepared froma norna

indjvetes tat the. sebjectdis peffertrg fwhor doek fnodevslopingra livaydisqase. The
i yer.di sease. A | ower ,GA 5P expression.or ti,Vit
metpipeor GisRop ean Phied ANt nyeet el 1 otk ocedures
to dMgndbe fivet fideRdes e NUroRiMdsudjdctsver di sease. The
met hods of this invention can be used on their own or

i n EonGARg245Grexprashionidvel caprbsclettumensd af either HipoBYA level or at
the gt A€yeE n e Eihte B BB B BT Bl o R R in the

art.| BVRHerab nddasurk RERINAAERIS) ctIRVRh be Maleh afls tHeflevaRasUGADD455
MRNA | evels in a tissue sanple are known in the 10

mRAVA in the lysatee or iroRNéapuified erpemitpiviied frome thed yrades oga be

| ysed, .and t | evel s. of . ] N I £S5,
detegpiiniodl BRAYFA ‘f%“é’@’ Yfmgthe S%ﬁ%ﬁ%h& g’e\glﬁyrﬁg ?ﬁﬂ}lﬁgg?’yh?gﬁélgamn
assé?}%ﬂlsﬁlg_ defiRtB1yTIaBeed A DY PépedificapiNator ROTA peddeedsd quantitative
i'ncluding, without limtation, hybridization assays
or wesiiqgamiéhieet RBBCR aistlodolo@abixisg apryppiiate CAIDINAS fosperx
.probes.and. quant,it ati.v or sem -quantitative RT-PCR
olighpprleifeoig ™y ATt oPrrdrl L AoAs Ry o 5
hyBdiABBH G5@94 EALLINART Sut udthb, SoNatanife, tissulRBidrisak Li§sed cell
or sem-quantitative in situ hybridization assays can

sushenstrasy drnaldetastablis (ergy, fifasescenthyrmyieazyme)dahmeds By N probes.

PSR B - ERRIS BT B R hge and
SAGgdi ti onal nethods for quantifying nRNA i ncl ude RNA

protection assay. (RPA), and  SACGE. 20 Met hod f .
e adigthads op rsegirRe negiemdevels ig atti%%%‘ffgﬁiwe fsaﬁ%m‘é(rlé%the art.

T
bind specifically to a GADD45 protein. In such assays, the antibody itself or a secondary
antibody that binds to it can be detectably labeled. Alternatively, the antibody can be
conjugated with biotin, and detectably labeled avidin (a polypeptide that binds to biotin)
can be used to detect the presence of the biotinylated antibody. Combinations of these
approaches (including "multi-layer sandwich" assays) familiar to those in the art can be
used to enhance the sensitivity of the methodologies. Some of these protein-measuring
assays (e.g., ELISA or Western blot) can be applied to lysates of cells, and others (e.g.,

immunohistological methods or fluorescence flow cytometry) applied to histological

sections or unlysed cell suspensions. Methods of measuring the amount of label will be

4
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bi nd specifically to a GADD45P protein. In such
assays, the antibody itself or a secondary anti body
W@ bat/obi7adls to it can be detectably | abel ed. PCT/US2003/025232
Al ternatively, the antibody can be conjugated with
biotin, and detectably |abeled avidin (a polypeptide
deptihén thiemelgire of thie datiehindae wal kibewn s thetagt. dbglpscpriat‘hhbels

. .the bipot |, at ed hod t f
inci e SehoR UL S PO U g ahl oo Ty Br O R BHEs (.2
alk it ° gﬁéggh{aﬁgé |h'o?srerafd%htﬂ%§b3@dals@ hdRrAE] or‘]ﬁ@la@l%mdh‘s%? Qltfoﬁescent

sensitivity of the methodol 6gi es.
moietiesa ppoeinsi(agyfastescauy rhatsdys phecogrythi, (ER, or BFP) Or

Vést ern blot) can, beyapplied to | es,of. . cells  and
e el (=-£7 Ao RGOt G P L NGRS Qyiintunt Dol
CO%MAEB&S}%@@%J tmv Oler BRilIcKDle 2RV Bdlde hasitatvegi cal

sections or unlysed cell suspensions. Methods of

1mnmmmm@tlm er @nmpﬂnmenﬂfﬁxaab@ pssayd-| be 4 WO

C hel T AP AR e Pecfar et e e Wl Ep bl e 8t ee.

by mékalifg ltb ﬁ&'h%‘}df% mM\ﬂbhféem brdwitRbhdid @aucera@dpt@ﬁu ¢tll desh in
( 125 11, 35S, 3H, or 32P), enzynes

abnahk%hvnecqﬂsd@plm‘ag@nd Raikos@Pagi Gell %ﬁaﬁah Qslgalgayar%a et al.
(19%?59%1@ (i) 2?%,_2(94_%68T2?9§?%b1@§1§ﬁ%am ! e | %ﬁé‘ﬁ?fv{ol i8S 4,

UOrescerl n
231360 i hisbdrmatdrBnd BlofBlaR)(1998) Cﬁlcbgmﬂerlésﬁ@t%?ﬁb eties

e.qg., . Qdot TM nanoparticles s antum
Eotlglnwmv@t Al prosities 2 Aetend f@%ﬁen o Caﬁgﬂﬁﬁ ©qpipaunds (e.g.,

| ’ L
pro tid@g p;é X%c?#lg&%tngi ?ee%ﬁls alrfﬁ'gH&@P og%féxﬁggrtﬁflw ! ;Pﬂ(l:lgtnmcrease

the lolaA]DIEu&[B geﬂm(pmssmﬂéwmsr @\ﬁDD%ﬁqnwtemractﬂmEy mrvelinecgl (e.g., a
tqQ inhibit cel h and t

by { t
ivar Reke & GRAPGE 19 Gnf G ixberiod 69 e GPFTom e Bapieby
abn%ﬁﬁéﬁe(lfﬂﬂpfgg %)XE%E §119n &rg%@ty, SEr c1%§% Sé%%%d}g\%g ’carN@l‘ ayamsa,

Sel wwrcam copiipoainds ¢{tBOAesdidinvetidi cali kel abtdivigd using any of the
ST (A .
1ncfu95 ﬂe aat hf)ﬁéh@& %ﬁt}%ﬂi H’iﬁfﬁl@es‘:‘(ﬁmﬁﬁh'ﬁgﬁﬁﬁcﬂes havRiOthel ns,

es, pepti netics, peptoids, antibodies, or
funsnmialhtmmbﬁmphdss), butrsith i nevebama-peptide h@kb}NBDhEt(ls rf@@t?élt to

ex sion |eye 5 tivit
en AR 1 S S B ARRERE RS LAY Sl
11b1‘5ﬁ5‘s Qﬁl’[ﬁ@tﬁﬁhﬁt@nég S inEPBYEd deb DrbIutediesrath sty é‘lﬁ@'mb&b graphy
abnor mal DD45(3 expression or activity, ?
selegtipnans tbe ere-baad one-campeynd” libraries. See, e.g., Zuc ermann, et al.
(1994) J. Med. Chem. 37, 2678-85; and Lam (1997) Anticancer Drug Des. 12, 145.
Examples of methods for the synthesis of molecular libraries can be found in the
art, for example, in: DeWitt, et al. (1993) PNAS USA 90, 6909; Erb, et al. (1994) PNAS
USA 91, 11422; Zuckermann, et al. (1994) J. Med. Chem. 37, 2678; Cho, et al. (1993)

Science 261, 1303; Carrell, et al. (1994) Angew. Chem. Int. Ed. Engl. 33, 2059; Carell, et
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The candi date conpounds of the present invention can
be obtained using any of the numerous approaches in
weemwbiongsprial |ibrary nethods | ai own in the apCT/USw031025232
libraries 20 include: peptide libraries, peptoid
libraries (libraries of nolecules having the
al. (Lo tAmpeal. ChesTof EQ@atl. 485206byandaialopactredm@b94) J. Med. Chem.
non- pepti de backbone that is resistant to enzymatic
37.@8dradati on); spatially addressable parallel solid

Pha§60ks 59%&%15 8?@1@? Be 8{e'sQ{t S lutURE. ? oﬁghten (1992)

l'ibraries o onvol ution or .
Biotbhmiqudsdgy apg21)s ef mbaadn (Lmd%h)sN%rﬁe%leéM‘g chips (Fodor

oSSR A b 308453 o AT BB byl

(Laé&‘ibtr' G&NPelen NS %409}2;)1%11{1& % Cul el @99Df PMES Isls 89,d1865-

the synthesi's of nol ecul ar raries can be found in
1869her phages ($aitt andamitle(1900) Scmw@@ 386-390; Devlim@Popndeignce

249500 20, R o3l 19%253%3 (IR0 EMS e bt 00k} 480l Biol

222e8018810;(@h8 93 nerSapence 261, 1303 Carrell, et al.
(1994) Angew. Chem Int. Ed. En 33 2059 Carell,
bt B WONBOCe BT b BB ERID eane Sxprefgipy Lovel or

S

can! ﬂ%% RPN B e REFRENGER v Bf BR GADDASE@efe or tHoughligMlevel
1992) “Biotechni ques 13, 412-421), or on beads (Lain

of thd GAD DA} pubmﬁ%vaﬁlﬁteaz@lamcd'to yﬂgt @IF@I&@bsenSe ofithe 3;1nd1date
com%u%&eiﬁéﬁab%?bé%%&@? ainsind GRS e yRigToes Hot naurally

5,223, 409),..0l
s oty AR e
a re%&%bm%ﬁ@m&@e@e adP@Mbt Bxirr%ﬂ@ ) BhviDe HeNGADIZWY, préd@dted Ofed to a marker
Owirla, et al. (1990 NAS USA 87, 6378-6382; Felici

gen(el gmrelll carno b@a o¢ll trea@qcbmﬂz & dgnepylmethioping eE A %@h%la a cell
ntif
algribta s et i RIDE R  FR B R oA

trafs@NSHon df tBe CADDASB §@lelis dieecg:d, byea ﬂ)ﬂomter(behﬂai)nmgSEQ ID NO:1
contacted with a candidate co ound and the

andethpirexpsisens A @UAATINF+Yh &ctoapDas fretasy on heellpdta combjnation of

e b SR Bt AL SRl g

gex%eeg(éregﬁgn b @quell of RRIG A9PLS Ptdif fetiPhlot A 3makBeprsin

not natura
activity can be determined by methods described above and any other methods well known

in the art. When the expression level of the GADD45p gene or the marker gene or the
activity level of the GADD45 protein or the marker protein is higher in the presence of
the candidate compound than that in the absence of the candidate compound, the candidate
compound is identified as a potential drug for treating a liver disease.

This invention also provides a method for treating a liver disease. Subjects to be

treated can be identified, for example, by determining the GADD45f gene expression level
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15 expresses it, a cell that naturally expresses
GADD45(3, or a cell that is nodified to express a

wo e@ebi7mant nucl ei ¢ acid, for exanple, havi ngp@TES2003/025232
GADD45 P pronoter fused to a marker gene. The cell
can also be a cell treated with S-adenosyl net hi oni ne

or thQ G@D@fﬁﬁm&m 16vef Rl d san@ldpresesed Gom uBjegebiemathods described

[ evel lower than that in a normal cell a cell in

abov\ﬁh i[ﬁ:the GAT2DSEP geric axprasfion h@el@&[ﬂﬂ@(\@%ﬁ@rp’@m}w@éq logver in

theSéQ(lB]fe ormteE cont al ni nqug%&a{[g1 EPNO 1 2 ?I Cp%subjectlsa

cand kd fo?ftreﬁ'tnfe%mtﬁ%'eﬁ%ctﬁfe anloust o oub@t‘hat modulates the
aracteristics. The level of the DD45(3 gene

GA]EMﬁ[bRselanthfrsubjmt marker gene expression and the

|  of )
p re\é%e]% Fr(ﬁ)atntgg{ grl\e;‘;hf[))g%g%ﬁe B%% 3%1?('& ?rh?i?{tg Ig\r” )t( ¥1V8r %ﬁ)gee of TRk Bﬁqmctlon
Wlthq,%m@dx@ﬁ@y and any ot her methods wel | known | n

he art~. Wen the exgwessn on | evel of the GADD45(
geheomrr intvieo appreach, yEhseapetio Erpsitignys-gi @§0m89sé1101b‘f°mammg

scob R BLAREEL O S ARSIl s o

activi lE\lflﬁ iR EMNEELa BfATSINGS FrRbeiitdctr) (‘s@iﬂﬂﬁhﬂlﬁ:redttb ¢he subJ ect.
candi date conpound is 1dentified as a potenti al

r
Genémtly tthe abmpapral leki@rsud@e@égh@ a pﬁwn@aqeﬁv%kywﬁepéﬁ@% camer (e.2.

0 s..a et h d.f.or tr e e
A
1mpﬁﬁ&ﬁ@h€eutz§iéodﬁ§r ghivhrihdeglatliy anﬁfétﬁ%l@&ngapmnelxqaﬂgsatrmctally,

l'evel 6 WD 2004/016744 PCT/ US2003/ &%2232 or th

amﬁx,antpm@s@m inteagagirigatly eingaf bg}tr@aulmogmﬂéz For
treaéée#é eggt( B?é(r JELEO 4% &?xﬂ%ﬁﬁ@ ﬁﬂl bea(%‘(/@red 'dfreétﬂetom tissue.

ession’le 3 protein level is
| OVFhEa doBagetrBguifedrdebendsron nid d]mmmdfjﬂmﬂtouteh‘cf rdmirstrgtiongthe

natuggg eé’él%tgqm@?or{,] ?Ilrgg}aa:q;ggg% %(F? E]ﬁbj gqq eé%%ﬁ%%ubée S 51 e, stelght,
surfﬁ&{)@géj e LAk AEs bﬁfﬂg a@miaNEKd; dnd tBY ﬁidghﬁant dtahe

e treat rrent nmet hod can be perforned in_vivo
atte@clmgph)mman Suitabée dosagas asonjtiaweneoef 0.0 1 A0-Btgdse. dV 1(5168
or thera one in VO a
varlg%%dg Itlﬁp %q;?d?cgd%sage gre é%h%%)g)e?tfgg gl?g%%vtcgl tl%@%[r%@}%‘it do‘?npounds
avalt IR e ldiredBtiahides dfveri€RbDdEs B gmmms&xmre slirgrample,

|
oralwzi?n?n@%tgg%imﬁggﬁegpéﬁ@tté Fesine bighes dpsechutatnp Gt Biuaiy by v
1nJec O%Sy?.]ljla%&)ﬁ‘ls inthesd y‘é/ leé;éqsec QUERRIRE Wisirg s%éﬁhﬂséﬁﬁﬁﬂ&ﬂ

alfnmaceuti ca accept a le carrier
routines for optimization as is well understood in the art. Encapsulatlon of the compound

in a suitable delivery vehicle (e.g., polymeric microparticles or implantable devices) may
increase the efficiency of delivery, particularly for oral delivery.

Alternatively, a polynucleotide containing a nucleic acid sequence encoding a
GADD45 protein can be delivered to the subject, for example, by the use of polymeric,

biodegradable microparticle or microcapsule delivery devices known in the art.
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physi ol ogi cal saline) and admi nistered orally or by
i ntravenous infusion, or injected or inplanted
wa@ametameous! y, intramuscul arly, intrathecal | BCT/US2003/025232
intraperitoneally, intrarectally, intravaginally,
intranasal ly, intragastrically, intratracheally, or
| NALBel M as hdtilevefuptakd of Meelatzlmnatcubﬂs uaingilipesonissprapaed by
t he conpound can be del jvered ectl o gug i ve{1
standdrd sieghods THEe Hedaigean bamcsa@ar F?‘P K ghigles or
o A ke, 8 8k e
conjBgdd eQhpssediof @ ,plamnayhtt otherszlectbaatmchecb’ao padygré;-lysind bs; g}x:ctrostatm
ot her drugs i stered; and t ud
or A VpiEnt EiKEaindhony LR 6 B LS cetbBog L S SHEbionOf e
celld @%ﬁ?j&{j epaloém@@p;f @/I&/ K@d. M d99)2 Q\lté@ﬁdtﬁ%lyoﬁé‘sub Bpéclﬁi: targeting

osage are to be expécted in view of
can baaammedw th@nmfm@we -spocifit phssrintienal r@u&n‘t@w(@ﬂe@mﬂts (TRE)

ffi enC| e i QuUS A, wadm
L e e AR
an 1ﬁt%ﬁs&@lah iSRRI HES aaRBcltAROuas i ib asdthathems iy adhiave in vivo
|nJect|on Variations in these dosage | evel s can be
exmaa¥®Sted usi ng standard enpirical routines for
0 pt I d sequence
ndl g{seu %%tkllglg &%@fﬂué]ﬁ%\ﬁélés |§rp g % &ﬁ%&ﬁﬁn\}egtogﬂ |etthg hlieleic acid seq
enc&ﬁﬂl% e IYADBHE B Ipeotéia.igoperpivelyntirkied tora proopeert Qrc:lnhalcglr promoter
ant abl e devi ces) may . |ncrg?se the eff|C|ep Y Of and
Combmailolé r PnhageisinEQiae P’SPT?Séan SPegtiiily Iy @“PV of time, loc tlon an

levef‘I ﬁgflﬂéaa hrvo%éfer 8n &@a}’l@éf%lal? ﬁfn‘cﬁ@n %Qﬁ el dt ParYL Bitences

ence énco DD45(3 protein can be
fronﬁi el tmsatptio@ 1ﬁﬂmat16ruklje$pIOV1dfecbla pectaotol s, préspnt hen erdienest can also

| dabl ticl
bel&? RS R AT B o CEARIN. [ n t he art. 7 v
%ﬁ@ﬂﬁ%&?ﬁ esq&/l HAAQ 3 e HBAmidwidReFal veork Suachiberes

e of nucleic acid'is using |iposones,
vm;pese;mmdukn,s wcamimyitusan Riigueted ecYiacIgFes, GaNgTHROX Viruses,

I ncor d alone jnto thes ry vehicles or
ade’&%“ﬁ“ﬁgsoﬁﬂg*oaﬁs?%aswlﬁﬁﬁ Vllrlc,l%eg’e ngo%cédf‘%/g ant i bodi es.

Al teidiclesgliys canR adatinigteepad epaambaamhny acceptaplegatrier.

conmposed of a plasmid or other yector gttaghed ‘tho tabl
Phag@ﬂ%ﬁuucalwsamgtWe snEstsagshiglogicaly 591115%}3% g‘%}l elp% atage suitable
for ?(grg%lsltra ¥ 'td’] Ql?% %2‘1}’?8151(0% RA0sAiR8br ﬁﬁ&;ofﬂe@ d?ttﬁer%eu:t]lcally

tor I stiano, et al
effdvhile arNBﬁht 1s7 &1 alﬁ?b'ﬁk)t of Aietmiymathev@dlqﬂhaltls sauéles;fexrq)dqcmg a

t ti b h d b :
oL ELL 08y A D S ered bt e e B o Ac
wel%@l& mV\éﬂla ?xnad?cra atfd) %H 'sz?g elarff dne sﬁ%‘jlebtvc%b&(mﬁfupoﬂ aaad factors,

out ivery “vehicle)
including the subJ ect's size, body surface area, age, the partlcular compound to be

administered, sex, time and route of administration, general health, and other drugs being
administered concurrently. Dosages will vary, but a preferred dosage for administration of

polynucleotide is from approximately 10° to 10'? copies of the polynucleotide molecule.
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an intranuscul ar, intradermal, or subcutaneous site is
anot her neans to achieve in vivo 10 expression. In the
WO 200e0aiT84 pol ynucl eotides (e.g., expression vertDUS)003/025232
the nucleic acid sequence encoding the GADD45(3
protein is operatively linked to a pronoter or
Thisdoancar beprepeamtdy adminisbire s aeedeEnRantee pfadministreiion can be any

ess specificity in terns of tinme, |ocation, and
Of‘i?@g%]llss{eddﬁ?oivﬁe a pronoter, an enhancer can function

whe Rl KGARLEstrAbgVRF trading s%ﬁ&t@%tﬁ% 15Rr fifsedBetab®ciated with
transcrlptlon Initration site, prOVIded a pronDter is

inaptwmfﬁADQ#S@rﬁwammecanoamlm transfésting oc treesdudiognelisabdined from

the transcription inifiation site. Suit
theé}&blﬁ@fswlaﬁ pobErtPaidecarerty p ORI B ?ﬁ?ﬂ%@b pgeell can
be Ml AST PASHRE Sithd J‘dﬁ?ﬁem%ﬁﬁr‘cgiﬂséﬂ horY @S &R réombination, a

viruses, attenuated vaccinhia viruses, canary pox
new,i acﬁsepromc&demstream sEthe dnadscaigino s1a5tssdc phthedatnirallysesyrring

nong ot hers. 20 Pol ynuc) eoti des ni st.er.e
enoge qﬁré&?@ééﬁt&ea%mt %é’lc%%ﬁngm S preghods, Which M on” an
oth@%‘éé@?%‘l‘% kl?é?lh ké{rr Al %ﬁetllqglloG/n(iﬁ figd &ESAﬁéleschﬁ&ﬁ)%cP@Jplaﬂsmn ofa

at ve at are suit
celhﬁhm eNpsessest GADDAS fat hdesimed leved the pimssictddagitmasdused calls are then
sones. A therapeutical %wg ffect ifsclte ano

rehgﬁe%%tﬁﬁtsufaﬁctt H&e Sels38 F @By P N0 ab%wéi %Fga without
llm%ﬁgxﬁ%egag c%lb\sg%%%(g}g&é% A88(d AbberRattv cAI.: ﬂlacroﬁﬁ‘a'égs

I ncreas ['evel) Ih a treated subject
moRécyhed, detkdrdiareellsy T ¢edlsrerdd cdls), dibreblastd epldc@ag@llfsmnda‘uhyhal

ne sub ect depends o] ny factors,
celfy Geraiittogies; GoRi eSSyt b g A 5iwee ppbe Lk BB Brotein
for%QWQhé Lﬁ)@iveﬁpﬂ{hgﬁbﬁ &red, sex, tinme and route of
adm nistration eneral heal th, and ot her drugs being

ad nrifhc 4 er\/@dncibmsumledﬂ thy stepx)sﬂ@mesmg bellsirqm alyuly eczt, culturing

rre dos r _adm ni.stration C
e, RO R Rl 2] 5 Tk 81 1 B et R HRNE AL Lier
corﬁﬁﬁdﬁﬂ%ﬁh@&& !fd}%xg?é'sﬁ&%ﬁhe @A\@Zﬂﬁgéﬂél Gndst methods are known in the
PCT/ US2003/ 025232 Thi s dose can r epeat ed

art aﬂmomcgtae bedeg}asT hededeticti@osite & a@f:omplmhﬁd by ramf st@ndacfé means

s ToEeY iy Sty BRFe B REnERRYEm ot HBeBLPRltapPrion

viraliagetoataad %ﬁl@é&%’ crRGiah¥fet. YAR@Rativeysg lipesdniadvs heliderig
or transducing cells obtained from 5 the subject with

migoptigleserelr vued- Exboliriiyva b@xmsefsfu&imaemced can then be
selé%técﬁ rf&aéx'a}%lléf foraex‘ﬁleelsélolff 8fthe GADDA45p gene. The cells may then be

injected or implanted into the subject.

Additionally, the therapeutic composition for treating a liver disease can contain S-
adenosylmethionine, a nucleic acid encoding a p53 protein, or a p53 protein itself. These
compositions and the GADD45f compositions described above can be used independently
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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be transfected in vitro with a vector designed to
insert, by honol ogous reconbi nation, a new, active
w@e@aniands upstream of the transcription start BCT/ESWN3/025232
the naturally occurring endogenous GADD45P gene in
the cell's genone. Such nethods, which "switch on" an
clabetatemiikis behevpd|that on¢ datledyimrtbs arh can, hesed dnrtbmesicripnicbreherein
art. After .selection d.ex S
wifie o Oich & Bspbn b AN SERG hE Do ehiEarisifty horeby

incBfpokdtedby tFedneshliscidn@irdthen returned to the subject.
The cells can be any of a wi de range of types

i ncl udi ng, without Ilimtation, neral cells,
GAIBIHEQ? k e'i§ dg\gh-réguga?edgin’hug o eclrr ors{soavl\l’d(iﬁ/er g’a:ncer
MECT Ophagy ea 1T EHGF e ells, or
B cdldisl geﬁd és@ﬁsl@blaﬁpﬁ)ﬁhﬁgwlﬂﬁhicaéa ?M'a‘é us&ﬂd@hﬂl@ké dhanges of
cells, keratinocytes, nmuscl e cel Such_ cells act

theaeéip%?%e@ fevelsof 124360 %ms@owwé iH-q ﬁl@ﬂoaﬁw%lgﬂar@ﬁ@cea)sﬁssue and
h
R A P e Sy G BB By o e

resaltd wewel ai’nglyzédlmth diffesent ko @wadL G AIQDY Hie waydund ambe one of the least
expression vector, and nalntalnlng t he ceIIs under
expIgiied eensadn Benatossiigancarciaupt exrapaRd irnqrmel
gen fal T I
bi oﬁg 5@ Eﬁ%ﬁ%ﬂtﬁ%ﬁ% g %lbcgétdle[g ﬁest e ptﬂlésrhiz;\}goc:fl 0 n‘g??sg & gR 2% UH
GAD4EfRcOINAERDSE, &&IM@GMD@B axion 3, gzemebthimed hpR,T-PCR
i ncl udi ng cal ci um phosphate, |ipof ect i

accordipg Foibe APBASP seguenge Oif A CRI0YR7 naﬁen%m@ﬂ iGATIRHgstsensed as a
cotb AR5 ﬁﬁ{x 1%&11% ”é&ln fbd1o Hgb 8@?&?&% 1% é}toﬁﬁélm{v%{)h&sue the

m cr opar es~ can e use ave peen

exﬁ@@ﬁﬁﬁ&f@ADD%'B S e G et chhed tidSue ane v et @dcerfcell line HepG2
exanpl e, for expression of the GADDA5P gene. The cells

andnH?P Then be injected or inplanted into the subject.

tr e§ gfﬁt ' Qi Jlil/C}e{'X;}St%Cl? gléxglg r(?iﬁ)"’sttl%c?% (gé)ng&)l%ﬁﬂatteid Qe E%DDAISB is under-

exHERBO! ﬁavzhlaaidll cRHoBie and@li Vet Chdet tisdtiesl A GO HbME] Bv@aisue. The
protein, or a p53 protein itself. These conpositions

GAINA4 3 fhex norsBioasp 0hr@m§@§rhqswrt§81@r§mn§é@g@b&m ig the Ib@tchmg foci

sed |nd endent | 0 conbj i on, fic
of B8 Gt B S0 sty CAD RS SR PR L e SRarp g 1 EETGH b,
brebétl cldﬁéé% rbyt@be cafiéér,Nphpho3Ra, lsipdnb GHsi R i, Bﬁsa%&jma fiskae,
of i sclosure in any way what soever. Wt hout

Suggastmgetha@nd@ -@Q0es00 67 Mmﬂjsz}@@ema@zgwﬁc
er ta oéﬁgsllggg%@%q{l @gﬁbégvedfl:g{r}ﬁéﬁgﬁfgfrgﬁﬂgs mn di tgrent tissues was

examined by Northern blot. GADD453 mRNA was readily detected in kidney, liver, and

lung, suggesting that the GADD45[ gene expresses in detoxifying tissues. GADD450
mRNA was detected in most tissues as GADD453, but was found to be increased in
skeletal muscle tissue. Both GADD45a and 3 have the highest expression level in normal

liver tissue, suggesting that they are liver tissue-specific genes.
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utilize the present invention to its fullest extent.
Al'l publications recited herein are hereby

wo pweoporat ed by reference in their entirety. BCTEAEDISR5232
gene is down-regulated in human cirrhosis and |iver

cancer G obal gene expression profiling wth
m cEspressign oA EG otandmaDPASS @ﬁam@e@obfreatmhnt was determined

by RoBBBROE T2k 1 vE) Sute ol DiaFRART G750

mckéa\é@sr infal cﬁr%é’ ﬁepe-lr_ﬁ@nt %a\%ﬁ@@e{ffc@ﬁr&.’é 5‘%&&01)’%@ ’g{ EPJsﬁgn of
times, and results were anal yzed w't I fferent
Gﬁddbéifﬂadees rﬁAEIEMa@P Was résaltsdgdests hlhat oie’e 0f0 thres heasdifféfent roles

i noma _conpar ed

ssed s, i n hepatocel |l ul ar car .
in el siaed IS Hamhes GRBi O LA baselod PaIAFa s o gene family

S TR R RS oy B B RIS,

GARTD ARy sFaeniod iggsdofattdeitohbiab BegaopaesiaszeasistM 030487
in GEnBank GAPDH was used as a control for RNA
il PP B GX expression in nornal l'iver

t
S IR o SRR P FPRierhEpGL-48
norditdl [iFeP&As ahdl HepE? cellsmCElQB a8 PePEI Sy Werk rtdhtkd S&h’thd()’ 1.0 mM,

denonstrated t hat GADD45 i s under- expressed i

ancg?.0 sl S aMer Wdter €2 how's loff t,rem@ah é\@nﬂhpﬁnérdme@aﬂmaﬂ@nmd to analyze

el Rpiiiah bf PARIRRE Frind 1S R RO R ob ol e resuts

derH&‘is‘f'Ilﬂteﬂﬂatf @ﬁiDD?‘l@B &f intih &R yARGAosE bBSARIe thTICEYLEIRS bnd the
5P i s not under-expréssed in colon cancer,

mdbcte(aslteadmﬁ pbrtsaupt ebightiedasant SAMd. yinpghepiR, cells) thameyer, the

indi} PRI B DB amiap R it Lk Mfpogs roptosis of
hv@g,gﬁ@e}%gpvﬁfgmgp GADD45a and GADD45P nRNAs in
different tissues was exam ned by Northern blot.

GARIDEbepredRNA inpS3-depadddny det ected in ki dney, |iver,

and_ 25 lung, suggesting that the GADDA5P gene
expFsRSEEon e g%%ﬁﬁﬁitﬁgswwe@eéﬁrwfﬁﬂm%ckgmmds
Wagga%%%fg(ggg RIC? %gﬁl btl(Ltel e rru scle é@? 131 g B tuéﬂt%ﬁ(}%\ghg type)

wagog-rdghldied By SthlhglhEe:rtentaiosé £8§EN MnlcoNBdst, i HRPZBEHS3 null),
liver tissue, suggestl ng that they are liver

eXRrpssienf(pdP Dﬂﬁ@ 2@ A ée;be muluggd 1 @ hasresult suggests that the
1ncre%T/dL§%%9§4{5% expressmn induced by SAMe is p53-dependent.

Analysis of GADD45f promoter
Luciferase activity directed by the GADDA458 proximal promoter region was

measured and normalized against the control $-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 regulﬁtion of GADD458 by CCAAT/NF-Y factor
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Expressi on of GADD45a and GADD45(3 after al coho

treatnment was determ ned by Northern blot in Hep&
w@eb@amie7ht was reveal ed that the expressi on of PCIDERIS025232

increases in a dose-dependent manner after stress from

al cohol , yet the expression of GADD45§3 does not

cha¥ugéear Fiviteing werg e ragigrh Femsiontigpataddsas el @%%gemh%é’@

cellsd%i%er $h er t%&@%ﬁ%é with 2 ﬁ%ﬁglﬁﬂ\ﬁgg @%ﬁ%mgﬁd labeled

onol ogy ween t ese two gene famly

olighRuHRRiges écﬂfﬁ%p&fdlrfg&é RENSE AN T/ISRDDHLK 3 of theaGABIIASP promoter
stress in Hep& cells suggests that GADD45 g
regioy wlermincitsited @tla&xg@ggp gﬁt@cgnw leas prateias and the binding complexes were

hepat ar CI S-S A c
they ERGCL g 51 CABGIA 52Ty © AR LR T TR ot
Pa 1%%{ &hdte 1deﬂt1§éd 65‘3’11 inQ@éié'@J)hédn‘ei&Eotﬁ@ doﬁlp@ﬂt@ré'lﬁ{m Y
CL-48 and p& cells were treated with 0, 1.0

antlhasrhes Fick aZn@nhM Babjor baid decrepsedftar reatment with SéviYle compared

1o t}g?nr e %cf r8|1§| %‘éﬁ?%ﬁidfg%s% aﬁ%é 1@&&5}0&%8%% Q‘ﬁﬁle@ th

SANIE! rife‘éféh saﬁb%s rc%ﬁéﬂll:t%ﬁt W@?GWISDJEH @ve&-ﬁﬂﬁre@fﬁﬂ)ﬁﬂ[ﬁ\db&reated cells.
I nduced by a | owdoseo SAI\/lelnCL48 cells, and the
Transeeptidnad neguitioh e GHIAD4 ; stz dose of SAMe. | n

Hep&2 cel |l s,. however e 15 ion .
doSdeparRIEAt wefﬁrﬁxga?ts@ i wegﬂawgffogver B R Pliappugipotide

LR Rvith

corf BB (0 5% ARSI o SRR s Rt

the aftttedSAiat proatmspatd thederding ¢dnepleres webathon sk Yethed 2 6%

was, exa d by, Nort b Th
rerapn b, (RN TSR e o ET ST R ity S or
alco@él %d‘ arHleefaﬁe%ra%{Hun@@ﬁﬁertﬁﬁkﬁﬁg cothpleg @il fr@ficreabétl amount of
B (p53 null), expression of GADD45(3 failed to be

anoth@d brr@mgx;pnsﬂm Thishpsltripdigntes hapaueaptididectpiiere involved in
i.ncreased GADD4 ssion. in
regiang 5 SXpETon %&éﬁ@iﬁé Eé‘?‘ “Cﬁiﬁa&%ﬁ %ﬁ%} %p/rrso er o aRohol.
Luci ferase activity directed by the GADD45(3 proxi nal
pronoter region wa ormal i zed
aga| nst the cont roIOT@E@{JWW -870 through -1
firoraneRhuRE Qe st thisGpestication illyde caaibinddtiy an§l' he

pre Icted pronmoter elenments in this ion _includ
contisEthenMEnch fatuye disclaped igdkis gp@lﬁg@mmn}%%e replaced by an alternative

feat;rlg%%j%’\%llg %e‘ s%lqlae equnga'fén%tdr%ﬂn‘ﬁr %B@é] THIYS %Téx%:esﬁy stated

otherwise, each feature disclosed is only an example of a generic series of equivalent or

similar features.

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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11 WD 2004/ 016744 PCT/ US2003/ 025232 Nucl ear proteins
were extracted fromnon-treated CL-48 cells, and from
w@e4810@d | s 48 hours after treatnment with 2. OPeiVUSANE025232
or 200 nM al cohol . End-1| abel ed oligonucl eoti des
corresponding to the CCAAT/ NF-Y boxes of the GADD45R
WHAJNS: €LAIVEY? Bt were i ncubated with the extracted
nucl ear proteins, -and the binding conpl exes were 5
t hen separ I
bi nEI ng %@étgg% (gindeﬁ rﬁ@%&%}'ﬁgﬁy&% 15% fe?hg%m or at r1sk for
develigifig § lieek diﬁ:lasfbgthdtl’ihab@d ecdnmsn@nucl eoti de conpeti tors
and NF-Y anti bo[(tj[ The anmount of a mmj or band
decPRIERE APHERe foanibRaRYow T SAVE conpared to the
non l5 assay, the
° bi ng%t%gﬁ%o e})%b:_r[% ex ﬁsﬁgﬁle%aggl\}%é%y get ed sarrpl es,

wheRAsihe (GRADDMA Bx@d@%ﬁ?v@‘d@ﬂm&&ﬂp%?ﬁﬂmerl than that in a sample from
SAMe-treated cells. 10 Transcriptional regul ation of

a nephsgesly Indicatetiah thesmbieniis Suikermg: 5 ohat Rk ler developing a
livéXdidagd ed as nentioned above. End-|abel ed
ol 1gonucl eoti des corresponding to the NF- KB box of
the GADD45(3 pronDter region mere i ncubated with the
extract ed, nucl e t he Dbi, nd] conpl exes
AR S Y S R R RS T R R o
to non-treated CL-48 control cells, cells treated with
SAMe or 15 al cohol showed a decreased anount of one
10 bi ndi ng doepletwdafidlain 2, whewinstbd linemdisgasois cirrsisher
bi ndi ng conplex. This result indicates that
transcription factors are involved in regulating the
expyessi qhe aetioBPahih 3, vheRin MEMived Etdasd isUvePEanddive
or al cohol. OTHER EMBODI MENTS Al of the features
disclosed in this specification mybe conbined in any
orrbl :
SpeCI £i Ca%latﬁ@d n%il':(?abgh‘[{lﬁﬂ% g{;hgggtg%bﬁé& qst%l?fﬁglp? \i/’ré)m or at risk for
devedading & lisardiseng:, tﬁeensthajmcommﬂm@l ent, or simlar
purgose Thus gr res st at ed ot herw se,
eac rofvédd’fl%lﬁéandl?lg e‘dnﬂflyan exanpl e of a generic
15 Ser igg Xﬁl[ﬁ'?ig a@fwlt e%lhﬁ'ihefs% wes. Fromthe
above |on ne s led in the art can easily
whameﬂlba}AQDDh&B easzeﬂytlexaaﬂ 111 11’15 sahpleaid i@wérshancthatab atslample from a
esent invention hout. departi ngt fromt
nowl 1R egn@dsca@wa’f EhﬁéP@S?t is syfferipgIEony aF 815K f%%glé@mg a liver
gnd nodifications of the invention to adapt it to
vari ous

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

20 7. The method of claim 6, wherein the liver disease is cirrhosis.

8. The method of claim 6, wherein the liver disease is liver cancer.
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usages and conditions. Thus, other enbodi nents are

al so within the scope of the followng clains. 12 WO
WQOMO 6744 PCT/ US2003/ 025232 WHAT |'S CLAI VERLT/6S2003/025232

A nmet hod of determ ning whether a subject is suffering

fromor at risk for developing a |iver disease, the

met Rod cdwpethed abideplilined engnpousd A tesating mliveredisease, the method
COﬁﬁHJ};ﬁét and 5 determ ning a GADD45(3 expression |evel

sanpl e, wherein the GADD45P expression level in

t he comaging, a doinpo@ie ivithRadeliteRplesdife & GIAMDASS Eéﬂénhn@

nornmal subject, indicates that the subj ect

suf HetermigiterafABDALH @ipmssmmlevdbméh@cpﬂllhg a I i ver

di seas e net ho claim1, ein the sanple
WSS BRGAP DT Sye S BeL 1 1 RReSeherePhies HOBPBRcf Arghe than
tha€in ﬁP@ %B@én@e Sﬁﬁe bo¥iBSurfdl SRASEs iSat e Jolﬂ'gﬁ'uﬁd i ca-ﬁﬁ ate for treating

met hod claim2, wherein the |iver disease is ver

ah@@hbeﬁ$65 A net hod of determ ning whether a subject
Is suffering fromor at risk for developing a liver
di sease, the nethod conprising: providing a sanple

fromot he ThuhieRd, of 2Min TS witetear fhie REI & aAliveNoEM:S( 3
activity level in the sanple, wherein the GADD45P

activity level in the sanple, if lower than that in a

sanp| e f!‘[ﬁé‘hﬁﬁo‘&%“f’&ﬁﬁ Si'ébJNﬁ&IemtthQ ﬂ]wﬁrat#tseeﬁsetdﬂ rfﬁolgﬁ:

subject is sufferin rom
Ilver di sease. 6 The met hod of cl aim5, mhereln the

e | a I|v 20 7. The nethod of
cl aI#n Thpwetion Otf lain; \?)ewﬁ%eéh% liverdisense i§ Jypicanger.
The net hod of claim®6, wherein the |liver disease is
i ver cancer. 13 WD 2004/016744 PCT/ US2003/ 025232 9.
A mé3.hod To¢ miethedtaf tlaimd Oawbeminabe delf istrepted atitn$r a

addrb¥inefisgase. the method

14. The method of claim 10, wherein the cell is treated with an alcohol.

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

lower than that in a normal cell.

16.  The method of claim 10, wherein transcription of the GADDA45p gene is
directed by a promoter containing SEQ ID NO:1.

17.  The method of claim 16, wherein the cell expresses a CCAAT/NF-Y factor
or an NF-kB factor.
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conprising: contacting a conpound with a cel

expressing a GADD45 R gene, and determning a
W@RODOE78 expression level in the cell, 5 wherktTUS1903/025232

GADD4513 expression level in the presence of the

conmpound, if higher than that in the absence of the

conp8undA mettipd af dentifying & ¢ranpoong furickatisg a livemdiseist, ¢he method
00%8{1%}% eating a liver disease. 10. The nmethod of claim

. rein the cell is a liver cell. 11. The met hod of

cl aicontdding\WRhfolnd Bethld dllexPicE 8RS L GADDLS | gnd 10

12. The m%t hog@of cl aim 10, ig’j\/\}:we%?lzgf@n the | iﬁ\(/gérh%di sease

i s detesminggrac@ADDADS. aclividy lerelhodheofellcl ai m 10, wherein

the cel |, | eated with - adenosyl et hi oni_ne. . 14.
Whefein f?étclrfbléﬁé%é EFRiH 1%?5 1‘%\)2@ PESSANGE L TR g bisb than that
in e ey B0 P mpa e, MG TN, AnfouR T o Spdfaf B Becting o
liverhdiseasdat in a normal cell. 16. The nethod of claim

10, wherein transcription of the GADD45f3 gene is

directed by a pronoter containing SEQ ID NO 1. 17.

The 1Bt hade fetdairk. 1 WRBERIHthE B&1 &8l livee¥flf.€SSes a
CCAAT/ NF-Y factor or an NF--KB factor. 14 WO

2004/ 016744 PCT/ US2003/ 025232 18. A nethod of

| degp! f Y Ihe bR 1f9°€vh%1feﬁfthé Ne, AL da¥ES cglrﬁ'o% >€

t he™net ho conmprising: “tontactinhg a conpound Wth a
cell expressing a GADD45 R gene, and determning a
GADD45(3 activity level in the cell, 5 wherein the
GADBAS ( 3 The methadyof|ckayms) 19, whetsin the ¥entbiesags isdiysr cancer.
compound, if higher than that in the absence of the
compound, indicates that the conmpound is a candi date

f or 22r eaThemethodldfwkimdios whsrein the celllisdraatedhvath 8f cl ai m

18, V\hﬁ{.ei.n the cell is aliver cell.
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 a normal cell.

25.  The method of claim 19, wherein transcription of the GADDA45p gene is
directed by a promoter containing SEQ ID NO:1.

26.  The method of claim 25, wherein the cell expresses a CCAAT/NF-Y factor
or an NF-«B factor.
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20. The nethod of claim 19, wherein the liver disease
is cirrhosis. 10 21. The nethod of claim 19, wherein

W had4boieres di sease is |iver cancer. 22. The neETos00$/025232
claim 19, wherein the cell is treated with S
adenosyl net hi oni ne. 23. The nethod of claim 19,
wherein the cell is treated with an al cohol. 24. The

thod of claim 19, wherein th | | .a p53
rondTat O mefofof sl dsieGs el REREaIng o)
25. idEBﬁDtBEE% ggﬂoj &k s&ff@iirggl 8 oYHEhE bl PRASFIIPiION1i9Er disease,

t he GA géne is rected by a pronoter
an¢ontai ning SEQ ID NO 1. 26. The nethod of claim 25,

wher ein.th | . T/ NE- Y f
Ut AN P e S T A L

sutgéet. A method of treating a liver disease, the nethod
conprising: identifying a subject suffering from or
being at risk for developing a |iver disease, and

adm,pi st ef | the . ] 1 1.0. to i ease

= GABDas Cae PRy e, e GRTRASURN b dlgt, o0

claim?27, wherein the liver disease is cirrhosis. 29.

The nethod of claim 27, wherein the |iver disease is

|i véP- cahbemethng of plrmndh Rdgrent the 1xprdisease (iR rancthe

conposition is admnistered into a liver cell. 10 31.

The nethod of claim 27, wherein the conposition

i ncB0des Tae methael af cdadind27, ihewdi thg cam@EADDALR admutistered into a
i 32. 1The met hod of claim 31, wherein the conposition is
Vefllni stered into a liver cell. 33. The nmethod of

claim 27, wherein the conposition includes a GADD45P

15 protein. ) . L o
31.  The method of claim 27, wherein the composition includes a nucleic acid

encoding a GADDA458 protein.

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 GADD45f3

protein.

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

liver cell.
35.  The method of claim 27, wherein the composition includes S-
adenosylmethionine.

16
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34. The nmethod of claim 33, wherein the conposition is
adm nistered into a liver cell. 35. The nethod of

w@b@iumeZd4 wherein the conposition includes S-PCT/US2003/025232
adenosyl net hi oni ne. 16 WO 2004/016744

PCT/ US2003/ 025232 36. _Th d of cl . [
t hé6e orpldisimsthed pEClaghd i oﬁ’??nc?ogltlgﬁrln lg}éﬁ%ﬁw‘) a

hve?’Zel The nmet hod of claim 27, V\,her ein the conposition
ﬂudes a nucleic acid encoding a p53 protein. 5 38.
The met hod of claim 37, wherein the conposition is

adm_ni st red er, cell
ol aim 2 Abegghet A AR 2bapsEse s riperGadi Bg g uoteio acid
enc{?&lﬁgﬁ 83 prdtéin. The method of claim 39, wherein the
conp03|t| on is admnistered into a liver cell. 10 41.

A phar maceuti cal conposition conprising a nucleic acid

din gpge %Q%?clgﬁi BY %ﬁ%&n AL A RRRAOHBE Sdthindrtd/into a

acc pt ab arrrer. ar maceutl cal conposition
liveg@#Ipri si ng a GADD45(3 pr ote| n and a pharmaceutically
acceptable carrier. 17

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

40.  The method of claim 39, wherein the composition ie administered into a

liver cell.

41. A pharmaceutical composition comprising a nucleic acid encoding a

GADDA45p protein and a pharmaceutically acceptable carrier.

42.  Apharmaceutical composition comprising a GADDA45[ protein and a

pharmaceutically acceptable carrier.
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