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WD 2004/ 090163 PCT/ JP2003/ 004458 DESCRI PTI ON METHOD

OF DEFI NI NG THE DI FFERENTI ATI ON GRADE OF TUMOR 5
woecslwuoemB Fi el d The present invention rel at esPCD/JIB2003/004458

nmet hod of defining the differentiation grade of

tumor. More particularly, the present invention

relates to a nethod of defining the differentiation

grade of tunmor by selecting genes and/or 10 protelns

whose expression |evel gpergrpresyW th each

differentiati on grade of hepatocellul ar carcinoma

(HCO), neasuring the expression of the genes and/ or

pratenos of bEFBRNINGUTDE biSSHRENTOA®AGN GRADE OF TUMOR

differentiation grade. The present invention also

relates to the use of these genes and/or proteins 15
Téohnticagnbsehg the differentiation grade of HCC and

for N nt.i - cancer §NLS f eatnment. _. .

The reseﬁ% |%%é§ﬂ%%¥$%alqynf% Fes t8 a8 ?l%kPgrg? Gefining
tberd@fﬁ@ngnthetnenhgdadé thetpnesentMongepairbicularly, the
fegpﬁtSiﬁﬁeﬁ%%bn29e£ £08: +0! LOROLALGOLEIG L PRy the

rotein c , pepti anti bodi es, probées
dbffﬁé?%tm’a%oar@rﬂ@@e@éatym%rbmelﬁtbmqrga;xgs and/or

pObtgORYChROLE I PL-E5 98 H Y Sve DT 84 8181 AEERYHi thNQLLEREr N
bIottlng in situ hybridization, RNase protection

dyEiayen %\%E%%]Png’é?g?t‘i’ﬁg eppiepchlubys cpEgEpeBa (HCC),

mé& 808 LY fiHOBxDT cRRI1YIES BSthe fahe sf 8861 b8 broteins of human
: herejnafter referred tg as RFTFTI% to exam pne the
YRF e557 DRCBF P he2 GRnes T RGP o pFbPRi FEaHRosetie Present
1m<pm’essm @i slcevelatesrel ahesisd o H Hhesedgéfies enid/atd paoteins
a 30 At er i he L Or
e0L Ee o= L Tkne o1 PECLEACEIEION L8 Chr e M nEPH8E
Sﬁé@@@@@@l$@taTC@@¢ern@@ant$KI§riEcﬁnbrﬁatmhetnnst
common cancers worl dw de, which represents a nmjor
international health problen1because of its increasing

35 i nchhfe e S redy’ THURT il q SEHaEteas ™ R kg for

pSPEsehling Mife mdieRat egelhdlgfe LANEI NI ilANEe8Ip323ing DNA
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1253 1257 %%9$£
Pt 19 %%H??sc@ﬁ?ru@r%ﬁ%il%eﬁ%’f]%elIP%IPE% des,

aﬁﬁib@@bﬁﬁ. pfﬁhé@ ahﬂV§flﬁbﬁs ﬂ@at2§£eZﬁQcéé§QBQ fendpNA
kUG % ogg f.&ar01nona J ﬁ

e e TR R R A e e S SERCTEENER
n@nthermomlmttnn@,ointhetuabpmrlﬁlzaskomacRnasefprotEKilon
alSa llwé%%é&%P% E%ﬁng VE£H§A(£§% é n&%%%&%% t%gﬁgggiptlon

consuhption, severadl carci nog
P%%Y@@©&$¢r@hﬁ%ﬂ)ﬁﬁﬁ?tﬂQn-H@Géﬁ@@éﬁﬁ@ﬁaﬁeﬁartéﬂdﬁaaSJRT PCR)
thePaliPine Bt Rdrddidr?M0)he é@%@%ahnHVSEaﬁk8§eQ§¥ewhose

been adopted for the treatnent HCC. Those include
e%l&%%?%ﬂa?ﬂ rlesstl |C@ﬁreﬂ@tre§d%?he¢%>ﬂlfcﬂ?é?ﬁﬁ%t&mn ggade of
thhet 0gi cal therapy including

Background Art

Cancer is the major causative of death in the world.
Particularly, hepatocellular carcinoma (HCC) is one of the most
common cancers worldwide, which represents a major
international health problem because of its increasing
incidence in many countries (Schafer, D.F. and Sorrell, M.F.
Hepatocellular carcinoma, Lancet 353, 1253-1257 (1999),
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hor nonal and gene therapy. However, none of these

therapies could cure the disease. One of the mmjor
wonoelwms3of HCC treatnent is that characteri sCTQB2005/004458

cancer cells change during the devel opnent and

progression of the disease. Particularly, 15 changes

in the differentiation grade of tunor cells are

apparent and frequent. Such changes alter the ability

cOfohbDrM, Cdh St 1014 waéfr@@daﬁ@t@éé@%@@lﬁmﬁaﬁl &&r ¢ oma,
sen3|t|V|t of cancer cel Is to dlfferent therapl es,

S@BLR; n@lY%%lg%%mc@toz 32 cahtdt) age?f Okidat e
HepabgeslinldhecLhal pehLf | $1 l@ép@to_zo IANCEI5CERT S(RIED) ) .

recjis nosed .and ncer . thera AR
CBESTS kT CaRhs: TROOLE T SPEGh gt 28 B Phe 'masox
ri sk of ¥yetens mrtmrasmmm%sdnemmislanm @ﬁmgeﬁmv
. teni N enes
RHED: Bn Pt oot SR B, R S BEAE e hReinoggns such
aSr af litoxiaral (Qkud‘aanTagél\ﬁ@atlécel\latria@rkfaarmnoﬁrsumTodﬁepatol-

25!:—%31#(3(%00\{ aé‘gvc’a\?é@”&ﬁér Qe pWie QLI pdopted for
e

ana% YSI' S gene expr essi on | n ep at oc

tlé%r’@?%%%n@s%gli%@m Tho2e oJaTPCFJa‘f}de HEFYL P4 b ax P RRCBFOD,

rQ@D@&éﬂa@b vedhdnbtHd@py Cand BQB@;BgibﬁlaﬁﬁeEH lincluding
reSS| on Cancer Res. 61 30 2129-2137 (200 It

),
5,1 ¢ &?%&é’é@sﬁaéﬁ’ t hHCVENET 'dEQEFoBﬁe’ﬁ]Pe%? therapies
ccbﬂ/daéﬁﬁétl‘&t@dﬁ'ﬂga@@n ben€ haf af:lt@rmzja@ir bglrélb‘ljeems of HCC

t f t
R R GBS B i £ o PR 51 Bf L SeaRe during
tlre|dey (IKgmeand, apl pﬂaﬂ&ﬁs&gmmalf ’ekteldﬂtse&rseuf Rartjcularly,

| ;
05885y - rhr LAt TR o f® e

2P Y At eay fé@ﬁﬂ@ﬂbgl 8ychneloameel editescibac (IScHend, tumor

cL1 V0 @@Of%@a?@él%&%éég@@%i%%% aMo Shal 98 sDivity of

Davis, R W, and Brown, P.O Quantitative nonitoring
C%?C%%n‘éejel(fbr%%s‘ﬂbﬁf%‘é@%rﬁ%@wl@W%\r COMpT BBt RF S ENECe to
afft Cr OB ESY , ag%mﬁaﬂceﬁ?@hewarﬁj&s (ﬂ:ﬁ%k ch@@Bb’Elerlét;Lcs of

Penl and, , Brown fﬁ,f , tneé
CHRFEZ TS 5 ge PEEGISREY d@w%‘hos %%Pag/e‘?i\ Cang”
tHeempy WwiM lhﬁen@tfeaef:ﬂwﬂmoarray to anal yse gene

expre |on atterns in hunan.ca Genet..

a0 TR ;e SRR e DR, gl oo
smapresmﬂ g@’ueailamgdtmsmaspﬁmﬂs of pEE, (BatatdiM, and

A%%ngpags’It%%%gto%gkﬁfnogekggqgv 5%%% ’H¥bn§atgh S., Kato,
T D fKEkalmral @jeneY%&W@S%t oR- on&Hé%]f%)ce‘-ﬂ ul Bgunoda, T.,

FEARRARS By . USAig HNARE&LT ORl F@Yn SR YSES, aftNTPis REB . gene
12, 59-69 (2000), Tackel s-Horpe, D., Goodnan,” M D.

SXPYEFRhRD 0 jhutag | hgpe terel Lulas egrationgs u%@‘i CDNA
micﬁ&arf@&ﬂnﬂdedtfflcéth@mfofL@en@@dlnﬁﬁm*é@Y1nJv£ial
entification % ifferentiall %/ pr(;ressed g nesn%f in
C%%%Ja?%%%ﬁ‘?ﬁ%ra% r‘i:‘]“ﬁ%”ﬁap’é%%r%% a3t at 7T T ver fundt s
2139-213gomed oy | deI'expresslon pead | $uage s Gadcena®2the

d%?éiéﬁ?ﬁné%gp%EMZﬁé%b$&atedHHEC éan’béN@%&rQ%teri %gby the

pathological evolution from early to advanced tumor, which

correlates with dedifferentiation of cancer cells (Kojiro, M.
Pathological evolution of early hepatocellular carcinoma,
Oncology 62, 43-47 (2002)). Particularly after introduction

of DNA microarray technologies into medical science (Schena,
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, Y., Wi, X, Han,

ofiling suggested a regulatory role of

woivewoserssi ched transcription 20 factors in hupamJir2003/004458
hepat ocel | ul ar carci nona, Cancer Res. 61, 3176-3681

001), Xu, X.R, Huang, J., Xu, Z. G, Qan, B Z

u, Z. D, Yan, Q

Q, J. , Liu,

=5

Z., and Hu, G Expression

Cai, T. , Zhang, X. , Xiao, H
, Huang, Q H , Cheng, Z H

Sl%l@h ,pDu, Da]v:k/lé 2 W{U éMd Bﬁ'ﬁ%‘i‘ P'%YTQuan‘Ei'ta@_‘Lve

Fu G ., zhong,

.. Huang,

letogjjngh)gogelxe e*]xpresmon@a;(tern@yltjl a Rompl@mgﬁltazy DNA
mlcﬁ@éjrf‘éﬁ, %ﬁnd’é‘iﬂlﬂbht 467090 h@mwewéﬂﬁﬁ ., Penland,

&%“% fgiiizn Br&PeFesMof - ndpat beer i

ra

nscrl tonme | evel conparin
Lﬁ/a?f 'c%pré‘é’vn%?m Chen,

Y\M tdu,t hoBe, eihdcDrers paNdi.N¥s QT & BDCN BUSrbavesy thr &galyse

| oo fcad, Sci. LS, A 98, 15089 16094 (2001
st EFSS aiihne et l 8 g eSO REY eper, 16
4¥Yan4gawaloR) ), , mlmaok’audi(es sh'lf‘s&m:bqa,ne'-FexpreEBn.olnap\atterns

réflatﬁ'z‘ﬁgl A

expres

Res

ct@B@”ﬁC«‘r“" fjJ]?al?n%\} yISI SL%f g§n§ Leung,
hepat ocel | Ul ar carC|nonaé usi ng
MCE»#\L%ﬁ%goéiﬂhy Wp@éhthvc%@$@n(bf géW@§V|ﬁvUIvedndnLleW
cVvir @jlfﬂ@ﬂ'éﬂﬂ%gle@‘%ﬁ'eseﬁggeéé‘ﬂ@ﬁ J¥ ae @%%Ic@mu@aﬁ}csércmoma

35 2129-2137 (

001) , Shiro

u%lngmmqﬂroagm anap_ypls, %C(K%)baRyed%'hllz E59 29 (2000),
Tddeat sfneahé pm .of Gdbﬁlﬁ&ﬁem n:&IJ ¥Wi31¥em2Q0/ 90483 son, D.J.
EPCT/ P2003@?04§

TaF T Abha
VESRLE4AD J(.Z2001Jlen et puechon @f diffabemtidl By ex@&l’ermste,d genes
1{&%&?5%%?%g%ai]u%aﬁéf&% ar?d mg’pgs 5{1 P&ér ’%um?rs by
ol geinctegbhde exyP LSS DIN mmfibsncass@)@mca@eo&% t305-405

he

(Pe&Dp! agi cal.  angs Virr ol agheal s f edldips jof 13
pa?ocellular %:arcmomag‘I CncogenéF21 2926 2937Wang, Y

E s 1 E9: Tobat ohaty e, - and

macroarr ay anm

M

T¥p002) WujjdukalalN Z- O@Rd MU, G YdheREe Tk, PFeLiling
shbgést O, a TREBSBatdry gﬁ?@%fTllvgﬁk@l@Pi@hedTt:ranscrlptlon

Ta
f3qt

z%y

i.9€NEs

ngoku, ., Hamada,

K., Nakayama, H., M yanoto,

i HRr AUman Nepat perkhnt & @rqu%%ﬂ%%rg%% 61,
SE?@FESSIO(QO@I)OIIXLE,S hat vweMah@gamtiXuB ¥i.GUS-Qa8d, B.Z.

|t|s C v ru - i, nf ect he ocel.l ul a arclno .
& Pgontigfedt lﬁfgrbggfﬁ§ﬁggta edﬁog 3(51’53’ Llu’
F superavicseq . Hearmmm@gnéimbd LCanted. , Res. J62, , 38839wW394%hen,
00 , ~an ri t u
ngnl%%%hﬁ EF&AQf §ﬁg@ﬁl % ﬁl (§1Kmé§ﬁd H¥ang’ o
Zfl\mu&%ﬁq M, G- 38nd GNbuJaRamChqql IZdeanﬁlﬂs?a”trl 8nGof Insight

]@?é@&@éﬁi@ﬁﬁm éal}cJ.Q%écrfe%rleé“a'ta‘th:gﬂseﬁrlptome level by

he atocel | ul ar carci noma w th expression profi
FHETRS IeRFnexRreTak R PrREd Legot @@@a@@@e(l’é@lé?)r) Car cinoma
wfﬂﬁ)ntﬁhdsi@mf td&&xsatswn@an@r Q.BhL@@n@:%&@u%Xﬂ)&6§§| opr@f: Natl.

20 r ti H.

AGE, 20078 8L Sl el oA fcabe M yucn
K& o Yarmokatal’{ara Tsunodanadawa FlR.ukdamaok¥, ,Y and‘sunoda T.

a, de analy e expressi on
P Fepataeal T ir N 2ar el 1o el O R e gene
expeeoaiemyln herem i meﬁmmcomlbﬁl@ler\fe@rcpmmdasmgn cRNA
mEEF & PPYENEBASH AN cation of genes involved in viral

carcinogenesis and tumor progression, Cancer Res. 61,
2129-2137 (2001), Shirota, Y., Kaneko, S., Honda, M., Kawai,

H.F.,

and Kobayashi,

K.

Identification of differentially
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25 tunor progression, Cancer Res. 61, 2129-2137 (2001)

and M dorikawa, Y., Tsutsum, S., Taniguchi, H
wogh4io90is, Kobune, Y., Kodama, T., Makuuchi , ptir/Jpznsl004458

Aburatani, H ldentification of genes associated with

dedi fferentiati on of hepatocellular carcinoma wth

expression profiling analysis, Jpn. J. Cancer 30 Res.

93, 636-643 (2002)) . However, nothing is known about
eg§9s§seengéﬁés PLet géaétgeéh&b@f a&éf&iﬁsmkécﬂén‘?ﬁ cDNA

regul at e each efentiation g uring
NEGHPIBLRY S ontepgehiesrey 3dd 4eveldPpmbAR0bY . DelpueCh O-,

THNaBSSOCB at eda HeS: | C-‘@nesF@@ﬂipar@ww NSreth8t, c., and
%aulatg t he dlfferentlatlon rade of HCC can be used
Kreps4gr;

&bn&gﬁﬁﬁlFHQa&ﬁPPer% %P%ﬂﬂﬂﬁ“ﬁF&H@agﬁaﬁki?%ﬁESls

of otlistireni @?neaékprééﬁﬂﬁﬁ Bgeni se oa?sbelat@@tﬁmm of

risin rqm 4 2004/ 090163 PCT 003/ 0044
S I R A A A S gl R ch e
cangendmoa s Qhﬁmgéﬂmeza &2 frogdo BT «naﬂﬁnqsmmgukhe N., Oka, M.,

r tign t nd i,ng
Ygﬁéégcgﬁééé agehg% of Hquggggﬂent t%§§§OF Tg Takemoto,
Tpar Tavatkel yA. t hBahadent Br s Hekayabe, all met Wodawto, T.,
vtAeRLEL Y 19, éﬁbﬁﬁaﬂgﬁﬁ%xge@esC@ﬁ%ﬁ%ﬁs@%pb%'?én@h9§§re551on

expression correlates with the differentiation
PEPLHEES BRbvasR Berehékés gBnesrugndrad ]B?B?’E%’ﬁésf%r

vﬁr@gn@ﬁf@@t&hehép&f@&@nluaérO@ag&ﬂﬂ@n@fby@ugaﬂuépéoude
screenln? {htl-cancer agents for H£§1treatnent fd

MIBTPATETY fH Bh PN ER. EMHRE DA 1T iSRG pgthod, Cancer

Résveﬂmpr$93&&3944xﬂzanzmﬁIamm ofi dprretiagtal, NY ., Tsutsumi, S.,
non- cancer.pus ve ancer I|ver, an ach

T R% e?%%tﬁgtlonhgra&% Effg ‘fh’ﬁﬁd‘enésT %I%'uChl M.

apdobleinstadb, EHscI@sutefotath@nl@ﬁe@enea aSﬂqnaaye@fw1th

d%gffkgysﬂugelésﬁr@f ﬂgggkuhe&ﬁg%g 5@{%11(&&53}@ eggsrgésm

nost common cancers wor wever t
rrefiherapynahatizan/eur /- eacdits &ese. 2Phi §3ps643 (2002)) .

ARGRGUPRBLY €W8 E@u§§8H9ﬁ£b§il§@a@8§§ éﬁ?§Q851on of HCC in
characteristics._of cancer cel duri ng evelognent

TEhRITIBR oG eSSt ¢ aRe T SBusbe ikl Sataty S Rato, .,
Kpt Q& essican Déna@@ﬁ@?m I, SY@hdena asxsocmﬁﬁadw tzh tt\@rukawa

cha f differ atlon , ade t.unor_ ce
D SRS A Frerg YsuguRl S8t tgpression
lnehhmamnhépaakeebhuber taeca@gmmmr@sEﬁ@eemwmemltnoﬁﬁray

B S eI oh gk poppgsio and
tarer i pepuiesedoby C@m:g@ nies eokl de2 b2 @rz)aa ¥ay2001) and

[ a te y enes 5
LEBEEREPL) 10, CRRLON Oy R0 ORES BT obune.

Y11 §pstamaundr olda ket takber 809 Atk prantafcefdgafification
okl Qy’@ﬂies %M@f&@a WA ekentriraticon iSkabes oal Bedh¥bdeU1ular

into gra es. Non-cancerous |.iver LO is the liver
c§ﬁ%%n?§ HT%Y%I%&R%%ﬁ?%Pn profiling an sis, Jpn. J. Cancer
Res. 93, 636-643 (2002)) . However, nothing is known about genes

and/or proteins that characterize and/or regulate each

differentiation grade of HCC during the course of oncogenesis
and development of HCV-associated HCC. Genes and/or proteins
that regulate the differentiation grade of HCC can be used for
diagnosing the differentiation grade of HCC and for screening

anti—-cancer agents for the treatment of HCC arising from
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normal and is seronegative for both hepatitis B virus

surface antigen and HCV anti body. Pre-cancerous |iver
wOLkdgsm9e168he |iver 35 that is HCV-infected andpPCs/JP2003/004458

hi st opat hol ogi cal | y di agnosed as chronic hepatitis or

liver cirrhosis. Well differentiated HCC 5 WD

2004/ 090163 PCT/ JP2003/ 004458 (Gl) is the HCC

consi sting of cancer cells that are characterized by
canohm@rg@selhgegghbnden5|ty w th el evat ed

nucl e %%oplasn1rat|os conpared to nor nal
hepat gi@ S B S THow THI Wbt Tbh ot Ry B SRy ardegrribe a

mabhodl oheghabonys esg Ehé/bdﬁfﬂéﬁéﬁtﬂafiﬁﬁe?lt:hé{aﬁgifl‘@@nor and
S al ar

HCC t
Rt g o DT A Ohwt PE CTHEPE PG CETAHEEDFafLegror
Pgramduﬂakéysttm@tLHWEnﬁwrsxﬂﬁsﬂrxhﬁIa me$houn0621dent1fylng

0 8 PO LA RS LD P e ace
wHED Nl |m%@r¢1m¢@m@m@mpfgﬂem and spld dfmisses genes
a?%/&@'ﬂrd%%itnsd%@ﬂagfno%ﬁ% L RE e r B %%%'F?Ea&@ of HCC

r ade Cﬂ, , tunors correspon
apd 19T seReqNINGANEATEABSSHE RISREFNEPT &%éqrfela@man@nof HCC

ifi ﬁﬁﬁ@rie\h&l Yriddgpndses ,pali"tﬁcua_r_@l‘é‘:l§t etl@@ invRrEors describe

Prl % cgr0|n ma, of the liver: a study of 100 cases
ﬁ% 82900 S4BTy o‘b%?e%an%%ﬁ%‘é? 371"%'2 Bpg-cancerous

1(@@54) andAeesu}peaiyfﬁ@ﬁeﬂfemmasng geadodof tOWRHBY4@ genes

%&pgpné %gtlon test of oligonucleotide mcroarray
ta i use sel ect genes whose expression

significantly changes during the 20 transition from

D981 G&RLEET V; t HCV infection (LO to
s pre- cﬁﬂcﬁr%ﬁzt%%vﬁﬁv%&%{E%QJV infection (L1) , fromlLl

S%Ianwwfd'ﬂwe%\rﬂmm@y HCC (Gl), fromGl to
noder Z‘He%:la)tdllﬂeflfl%rl%&t bé‘lt@gnoﬂﬁ@q{{é@) i sk E'fotfﬂ%otsc& common
[

oorI fferentiated HCC (G3 | f-organizin
FES ORI S8 - ec%%‘ﬂe‘&%rgéﬂ“@sr%ésléo dHlesgne agncns cure

tisd gi]]lsfelat‘eaﬁt | yhakt £f qﬂlésfur@@i'y tc'(@f’dot k8Rueh@d81 ERBnges in
correctly predict the dlffe atjon rade of . t unor

CHFRTET T ¢ e%aerlcgee%e%e R d-Foro AfiFgHy and
prdwresis fdrerehtitat idisgpade daHCC AT, SEd@ed Sibn of

n t eat nt 0
oo ML T e T R [ i
grape et Bamen asid spr é%@ﬁn@mnmdmanh@ﬁamt of such changes
oheRalQcelddihiar iqar ghRema 6 HEC) thé§§ﬂ§sm§£]g ef e?tlve In

non-t unor ous (non cancer ous and ancerous
the pLesedy NYSBHIOMOEERES WhIRe ﬁﬁpé@tsrs@@nsgoar@l@t,@d with

of geated Y i MR 1 dpmesenesr afcdiQb-and{al: HB\ed by
infection can be determ ned either by |nnunoreact|V|t

O LIRS NS 3664 PESETE3 T BRTPIPR 663 0RRRER* 1ARE L AL . 000
gerds oy &vdhaphici HRY antibady (BCvbyaaspdifyeéaoud®M i ssues

rE‘E%{ iy rnJ}'P\'{: SR b%o%c—:—%an-[:heeroddsf faenrcF r%)trlea—-tcga%nc [ ad% olflver

tlssues

Differentiation states are divided into 5 grades.

Non-cancerous liver (LO) is the liver that is histologically
normal and is seronegative for both hepatitis B virus surface
antigen and HCV antibody. Pre-cancerous liver (L1l) is the liver
that is HCV-infected and is histopathologically diagnosed as

chronic hepatitis or liver cirrhosis. Well differentiated HCC
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be determ ned by hi stopathol ogi cal exam nation, and

HCCs are «classified into well differentiated HCC
wOGlM/090mBser ately 5 differentiated HCC (X)), ardTPmObW04458

differentiated HCC (G3). Non-tunorous |liver sanples

can be obtained frompatients who wunderwent hepatic

resection for benign or netastatic liver tunors. A

liver sanple without HCV infection is classified as

(Ben- ¢anegeonscl L¥ak: kg @@chHEEFV\’EEEl%W? L pf Sg&i on

is 10 cl assified as pre-cancerous liver After
chageetrrgzrAveY ani $3GEsadar thgCsifgerysity wéth elevated

npeetarableophakmt Fa84Es abRpakBAEEbahBkMalr Héﬁﬁtb@ytes but
b gu g nltrogﬁg or, acetonf containing_dry ice and
P pPopREREaHL S50 id aéOEQUHPFWa&sEep?E@CYF§§ues
Mmiyrateﬂrgydmﬁfehenemﬁeddeﬂccn (62 C. ISI €B8pPRU0dconsisting of
ra- Sei ki 0 an, . Cata No, . 4583
cé§§§§sgﬁgﬁ okhaenggea%ﬁfg? Pgt%Vﬁ§r8$ggﬁf¢stsutgere are
taadepohatunor (gl@ﬁd—deﬂcq stsuesucan e camaleyzedlbynest in G2

E‘Qé@ur ' @ OLngeJ[fy%% % % 0 3‘3" QLt eltﬂ% gb?egggm_atlng

cases and/ or p otelns rmne
Oﬁw%gél@lcueﬁgwlh%rté@@eﬁé@ leeemmomusml@gﬂalmb’esnucleate The

ttﬁ@kl{:f&‘d%\gs fhuQrestahBsasd 4 hadam e, gebsiyl 4t pegeen ﬁural

fro um nol e, radloact|V|ty of radioactive nateria

Y RePERRG T G Axade3ssGl, 38p, anps3 t&ﬁ@rfzsprreaﬁand to
topeical, IdenSthIIE06fezamvh@sohhe eXpigssi eNakevelc8fion,

=PREP R R -ENAJSCRaPBar Fay - (SHONASIRE ol Pap: Peimary

c@uanhtohat ofetheniioerngaoftgéneofexPoessson padbhgros, 500

R0 P 1055 Caha L pefut . RIoPbl-al H g 2gce)nsi ty

synthetic oligonucleotide arrays, Nat. Gbnet

20- 242—(%1&18&! lpé%%r{ %nethdé j% lailwr ecpgc;fgelx%{hcfgm

rare mRNAs 30 via quantitative RI- net
PermuEat 67 fayn2f ahbgoBusteatide mlm@@@qnﬂYedata is used to

s@uast iddrtad w{ias@feiﬁ% é@rﬂglﬁ%@f‘ﬂc‘aﬂ%lyr@ly&ﬁ&@s durlng the
t ranscri pt yner ase chain reaction assay
CRBRS L R G BP S8n 2605105 {00R} Hpot HeY dRgAFELon (L0)

tcbl;ﬁiet—ldﬁaglcaﬂdausn 1siver wintbHcd zatbenidlarker, fRoM LR well

nes tection itu a d nop
d%€ ?Eﬁ |onq§%étﬁgjs %6 %fg%JHT rat ? %%£erentlated
H (.199@3) ; BhAsErpmoGacto omoa:slsyydifbdreﬂtﬁatéiﬂ npt e f (@38l) .

sél%??%i&’?%ﬁrﬁaﬁé%ﬂfzﬁfﬁ/ '919&4%%163%% c?nlggl S%ri@@zxghose

rotecti on as ni ques
e%lﬁﬂéle%aé%rrhwﬁ)lgr@ﬁlcaétﬂa{ alAefrest dn epbbnbchkrastion stage

c®h 0&8?1:43%1@%?@&@11@!: odies hapl ﬂf’@:.seﬂ-g’l a@f@n ?Pacﬁ%ggg) Yumor

western bl ot wbin, H et al. Elec oretic
L173n_Fer GRUS, pF]@)?%‘? n%el?%nﬁ:w%cw%nai% %Jeqign%lng the

dnffepeet i st ose %g%ésof IRE@Can(B\lafJ)r é@ﬁé’enﬁ% arH:_Sv(LAancer
rne

a‘%?%*i? Bfﬁog“ %Egi’&’g?%m%%ﬂ Fa+i%feérclbfilSFSF@Pﬁgatf-eflngrade-

sodi um dodecyl sul fate-polyacrylamde gels to
pdPIDELET 50sPLLL PSR! b Ml OR8 ANLAALLR! odi nated protein
’ %ﬁ tﬁéxérégent invention, human hepatocellular
carcinoma (HCC) tissues and non—-tumorous (non—-cancerous and
pre-cancerous) liver tissues are used. HCCs with HCV infection
are used for analyzing HCCs. Presence of HCV and/or HBV

infection can be determined either by immunoreactivity against
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10 112, 195-203 (1981)) , ELI SA assay (Engvall, E. and
Perl man, P. Enzyne-Ilinked i mmuunosorbent assay

wORL4B)163 Quant i t ati ve assay of i mrunogl obul i RCGIP2003/004458
| munochem stry 8, 871-879 (1971)), and protein array
(Merchant, M and Weinberger, S.R Review Recent
advancenents in surface-enhanced | aser 15
desorption/ionization-time of flight-nmass

aBPECHEOMBAE Yibod I@&& ré}P@PI}PB"J' Srddbokikb 4l bi7 a&l{’a@@%mg HCV
Rapi d protein displ

az Pawel et z, ay
aBROPT IHRYg g&POE‘gn]EIérPQﬁ“ og?}é%sqldfr‘lf%ernetc’ta}tym? pEAfRURAICC can
bei 4stermshag EyFHiHﬁﬂ ﬁhdmﬂﬁibailéﬁhﬂlﬁﬁtlcﬁﬁsan@9HCCs are

4- 42 es_and/ or pr Lns
CHFFF&F éﬁg A%?p %gba ?ﬁergﬁgﬁag?afgpgnééé voﬂog?ﬁﬂEely
dof feiCenandtadnHCONOEDUS ammquuachnﬁwamﬁmilated HCC (G3).
u v te conparin
NQ&SF%@Q?%%Q fiv%k ?g%égé% fd orqggbjéf%s éﬁ%hga%ﬁff¢8 who
u@ﬁggwéétlheEatthrESeﬁém@naf@bnbgnade andmebastabhbecolsver

tdmokbven §.h§§99§am§‘:€@%tg{bq(toﬁcm%fé@@l&ﬁalt s !MBssified as

differentiall expr esse et ween non- cancer ous
NPRTFaRRBLPHE- géﬁ@éréﬁg)rI?V@rthﬁﬁtWhﬁbeﬂﬁﬁeﬁnfﬁﬁéé@@dls

cha b1 HOYG (el brareanderbiuki edvdY (1eonPais A th&ecting liver
ression,l evel of each gene and/or%groteln bet ween

tﬁ%%“%%n@%fbﬁg FFSg?rYrs§Ee§saﬂﬂe fcehabistifoees are
1131@edii8’8®|£§ fr@&l’&ﬁlﬁﬁd/qi)ﬁcpﬁﬂtﬁd)@éntdia&cétﬁne containing dry

ffe ntlal ressed vee ncerous |jver,
% 1 nc{ % d: Xth% Erenti’at 38 F@J(Cgff% u?%en#‘fei tﬂssues
may @anarunq:ﬂheemqu%aSummolév@l obmpachdgéfekanaf peiki,

nc liver tissues and wel |
TBR? 2:2% ?%?gggEﬁ£§§5 ? sggggﬁ(FKIXCﬂ)) Genes and/ or

pr ot eiThe (EFEr sHsd Ord PEf GRRRS | 2t d A0 B prEsTiats Iodt WeEntissues

aM@ldordithinfy@ntd @5@@1:%5(@ cafl ly@a%gqyz%%%@%egsurlng the
PCT/ JP2003/ 004458 and noderately différentiate

leeed o &NVyeReY PreBrBye 1 npdli Mg Stheaexpr ek dievedveff RNA

a@&/@_ﬁcﬁh@w&lﬁrﬂ Qlefi@tieidd hehwaen riee( BlhodBdcence from
erately dli% rent&gted HCC ti ssues .

C( G2))
RFTATTY, TRehed i BAdF Dropr ot et hst PRt tadamane,
chierhibmrenmeatéycemmﬁaﬂlbenmeefadmbe@mxeiwy of radioactive

t (€7) I 2.0 ff t .
%E%fafg ilggﬁ?djf&%de E’)y )ccgﬁr;%afl ng %h}%l exgog gfs]5 : 2ﬁgge}{:¥clcal
defisebrh géne andipieprbbeiexpbesween HOCEG2)f aRA and/or
ppgeéilys dié“&é@@ﬂn?ﬁ@& Mﬁaﬁ%ﬁétﬁ(wg (8B daing Tova

ferences in the expression |eve genes and/ or
mb‘FB‘?%FWo@‘HEﬁP%a%e?@@H |Q%Eﬂfnt3p‘5féetléa¢1@@m¢§11un\ge©f gene

eXﬁ%éssﬁ%ﬁfﬁﬁﬁﬁétﬁéeﬁltﬁxé é@ﬁ%iémé%wagyfﬁﬁA%ﬂiéﬁ%é%&ay,
HCC, éi& or | ﬂlfferentlated HCC can be anal
SGHERERt 680 ot Bk AOWALIE0 et Hods BThEY AL | §17 capt al- High
danal ygesyntiedl & @xpgmmmmﬂéémidé aﬁﬁ@@@[lﬂgtth@enet 21,
8X££ e(%.%' %n | eﬂ'ﬁl P&E (%% es J’:mﬁi/ EOHDeeIt%Sc:tq%tnmgg rare mRNAS
via quantitative RT-PCR, Trends Genet. 8, 263-264 (1992) and
Bustin, S.A. Absolute quantification of mRNA using real-time
reverse transcription polymerase chain reaction assays, J. Mol.
Endocrinol. 25, 169-193 (2000)), northern blotting and in situ
hybridization (Parker, R.M. and Barnes, N.M. mRNA: detection
in situ and northern hybridization, Methods Mol. Biol. 106,
247-283 (1999)), RNase protection assay (Hod, Y.A. Simplified
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two grades selected fromLO L1, Gl, &, and G3, the

following procedures are taken. In the first step,
wgoenrmersg/ or proteins with certain 20 expresBCDOP2003/004458

| evel (e. g. genes with expression |evel greater than

40 as judged by the arbitrary units by Affynetrix gene

chip results) in all the HCC sanples and in the

non- cancerous and pre-cancerous |iver sanples are

r 566€6¢ Bsh s d b So5&b €04 U sd L5 UbL ST FheRydas N IUnber—od4

g%ges an /or roteins._ Then, h 25 €|S€r|n1 at or %&
1 13RO S2GH a%cﬁore’br eifh 1B ST M Rar s
pi&lé&t&@ﬁjasdﬂyf[HﬂnﬂabhdﬂmﬂﬂDEBGQB4&H6502 1993) FRBwéestern

b %%e{ﬂ%ngﬂa$¥g% ﬁ@FE% )alraﬁieciﬁsp £%§%§%(E§% égroé
P24y Ing Rford ;g)oB;@awnetanzlqleé igels tdnsnstamﬂ:@llmlacmse)fsheets /
pg;‘é? %?%1951%59@2 (.aec)y I 7ok denfs h3ERLa552 %“Ri e%ﬁ'dnaurnette,

i s'the sanpl e variance
Wk pridesiem | kleit iy ge’th?ee?tlfwh@lr@t:s%r@r@ssw @fadereteins

£ B 2P 9%@33@ 1 P& 3520034 DP445S) athTud RR15€€8NGnmod i fied

step, the selected genes and/or protelns are_ranked. in
n%%O%%Jelﬁl%eo%%%%%%@l%Jg?ﬁ*%%epm tHe X sfepl. Biochem.

112} i1®35-2033NdosL per, nmmA@nssIa@st Ehgvalls) perdmer wedlinan, P.

det er t he nunb enes rotei.ns . to
BgerTrol Lree G St raer e S e i BiAhfdacite assay
o P etnmiad g osbu kst Ghsammﬂuaodhﬂmﬂsiz@re raﬁmeﬁﬂ9 pep Al ko and

p?(%%lg\%?ggtrr a%ﬁg]g&%arg{) gr?cﬁ%% ’erg%@d érﬁg %{e%%ﬁﬂ %ecent

éne ahd/ protern i°s dgain’ “comput
ad%$30¢mﬂ@bﬁ1p@rﬁ®¢©m¢ﬁﬂﬁmﬁa@@®®lba$%bels i's repeated

adfo f-pf_’QQnP 1 5BSatlon H fﬁ?@r f afi pngenesat sdebEpomibe,

actual data are assi based on the distribution

B et RaphaEagte Bkt 23601 LA GO 200 BAUELCRT orff the o1 al.

REHSY rﬁ]@ﬂél@f‘d@&plaﬁ gishiering 8l @snbas edogfelsh@on directly
random zed data genes and/g&ﬁﬁgotelns t hat

are

H%‘Pe*i“iﬁ‘%féd“—ltso?%eus?tl&ﬁl StPERFFI BiRadtrush Beko £8S- 4°
3grardes2byos he randon1pernutat|on test are sel ected.

Mor e articul s .and/ or. {otel that

|
have (T GHRTR et AT 0 Ehlressed in
epehnii Af event st idet geede t hE E@@ a@da@es—bmmosngCted

f%'}g i Qaw&f‘?uéeéﬁ%;]gﬁe%%i‘rﬁéeﬁ&&%g;% oLeips. %‘Pe@@é‘&%y

or protelns |sher rati os
companthy corp &HPIes St;@tn/\é@ﬁeﬂsoﬁf e egsl/|onypirotedps among

H@@dt195§e§aﬂﬁeé98§ aifﬁéréﬁ%iatpéﬁ %ﬁ@@@rgﬁé hbNefumorous
(L1) and wel erentlate

LaveF erehivat edGﬂE@S(@nﬁl %ﬁcpr%?fér%ttaa;}: &rff et Eher ety Ly
eklbke § 8841, babRles ARy dHifderai i1aked (HOE 6&d) paBdcancerous

LBGEE Yy STt o0 L B L Uer 221 g 1o oy
cpnpheing the dxﬁremguoshlamelcaﬁceaohsqéhaean@tﬁk probtein
b8£%éggn88£98§néé¥gﬂs liver tissues and pre-cancerous liver
tissues. Genes and/or proteins that are differentially
expressed between pre-cancerous liver (L1) and well
differentiated HCC (Gl) are identified by comparing the
expression level of each gene and/or protein between
pre—cancerous liver tissues and well differentiated HCC
tissues (HCC(Gl)). Genes and/or proteins that are

differentially expressed between well differentiated HCC (G1)
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(L1), pre-cancerous liver (L1) fromwell

differentiated HCC 30 (Gl), well differentiated HCC
wOGhM/bowen noderately differentiated HCC (&), PCT/JP2003/004458

noderately differentiated HCC (&) from poorly

differentiated HCC (&) is verified by the m ni num

di stance classifier and the self-organi zing map (SOM.

The m ni num di stance classifier is designed using the

adf mS8cgenesyandt oL pHOI£EAS BELEFLEH hPcCB8bntified by
transition stage. The expression |evel of each gene

CHRIF bt Br bEBI ﬁXPgeﬁ%%%l sl tof @cw%@@@@mssprotem
bé’Ei_FédzE’ZHiGG/(@Dﬂ4518d Ih@&@rzewy r@ﬂ?féﬁgrtlﬂﬂa{:e&aﬂ(t@”%ﬁ?sues
n t he ng sa romitwo, grages. er
EEL8R Fhy tRontlEr oSS S0t pRtobRHa S5l & and
d'eéﬁhrqm’anai/bpt expre heeddopteces msdégaedlytdif h@r@ﬁﬁﬂ@ted
a di_st an
rO L0, PR R TEo0 ¥ EE S APRaTHEe TS T68pBitea by
CeinpR BN pEloe eeaq@rﬁﬁsemhlew@hsmfl eacist agme | andf <s:o psedein
beOOERULEE (60P oflhToELNy I Al E R0  Ghede:Of HLC sAmples
et erm ned

whose di fferentlatlon grade 1s not

(W%@(ﬁ%)sb the differentiation grade of HCCs, using j
(A) and j (B) previously described, the 10 sanple rrean
,u; of_t m xt ure cansi sting of Grades A and B on

gehe P RS G d Ty H ERANS IR B Sitfdr @ INTFE S I"F‘éld/or
predens ob £ saoptesnd ¢ oo & bikeet, Ibb@;tgaﬁ@@m@gnpi@er well

i & of t f A _and
SYEELPIEE e hre i s R L 10 o Gages At
di PfererNERta) 6HCA ¢B) beNANBljza:xi A dethctéB)hy Zndin

Vv
méé%%%éo %IASéAl Bp %égﬂ %"’oljﬁg 6111 45D g’ép Shtents for
CoPRAT 1ng oxes sionlenkilzed g@yleSXandml @ro:cialvs@ between

t#@QﬂkQ&Q;@%l@g{éépg9g§h9p4%§8 cihege, QHk?thethe fo%}ow1ng
normal i zed ng%%?nwl ng the ‘normali zed sanp es,
e

pjs%?r%qhér%a?‘rr% for each grade is obtained. In the

ﬁlnlﬁuﬁidﬂﬁi&ﬂ@%tcbﬂéﬁlfg@ﬁestEﬁd$69r§rMﬂéyﬁs|§1th certain
=11 x -, uLOill - li_x -;u 1 112

conmputed b X)
e r%%aﬁ%&lﬁ%fglgé giffneﬁé&T¥?expre381onleveigreaterthan
40 as judged by the arbitrary units by Affymetrix gene chip

results) in all the HCC samples and in the non-cancerous and
pre—cancerous liver samples are selected. This selection
results in certain number of genes and/or proteins. Then, the
discriminatory ability of each gene and/or protein to
discriminate LO from L1, L1 from G1, Gl from G2, and G2 from
G3 is determined by the Fisher ratio. The Fisher ratio for a

gene j is given by

(&, (4) - i1, (B))*
&7 (A)+67(B)

F(j)=

where ﬂjﬁ) is the sample mean of the expression level of gene

Jj for the samples in Grade i, and 6?@) is the sample variance

of the expression level of gene j for the samples in Grade 1i.
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T3(x) =11x-,PGl 112 -1Ix-,u@& 112 T4(x)=l1x-P& 112

-1l x-,~G3112 Using four m ni num di stance cl assifiers,
woheosiobfeer enti ati on 10 grade of HCCs can be @Cagrme®0h4458

as follows: (i) A normalized sanple is classified into

Gade LO if T1(~)<0, T2(.i)<0, T3(.)<0 and T4(.~) <O0.

(ii) Anormalized sanple is classified into G ade L1

if T1(.i)>0, T2(.)<0, T3(x)<O and T4(i)<0. 15 (iii)A

normal i zed sanple jr is classified into Gade Gl if

TI(i)>0 T2 (.x) >0 3 (x) <0 and 7)<0. (iv

nor mal 12 ddie @fsicad S"t§PeI hRej $gLRrieR cge@%%lél o1 PrOtelnS
aTé(EiﬁﬁedT£ﬁ|ﬁHéLofE%ﬁ9B@ @QQrgﬁéiﬁ&Qnaéﬂ@tﬁﬁéﬂHﬂnﬂth@Qsher

l e is classifie |
r3508, ) B PR Sukan i RS0 L5 Pk CSBRPEC g i Cormine
thetmnmbealgﬁrgéh&swaddV¢rupedtémns ebusk€ihegtaed is
abf e F PR raRe Bran o BBhrandy sheml eyt 248 Qhnp1e
lpheéppres ma@dpawlwepam@tecgmweﬁprewsslmdﬂst ho be compared,

aﬁa'Eh8f9§EhéE” aFng§or”§5BHd§eﬁ%daﬂB?th?EBE@lé 1§ again

hemat opol etic rentiation
cpmguaedge Thigorandap neryadp taes ofilsample Mbelsals repeated

1Booaryih&se- sheupt Yhed Mactdy gevankizat !EQBma@kE’é QRGRal data
o clustering and visualizing m.croarray

ABRGF 7F b9t i i PG eduppI the %|S|t|rl@ff90@29é2§l}e FigherspRtios
fmmhraguommeeaeaagtaed éQomgenesdﬁedk@bgpmﬁﬁgmsmg Fisher
0 ac rding.to,t t ho 0] .
e iR S RS St BB ERT R f o B Ehe et L ATe/SE propeins
t26®4h®90d63eEﬁihé82®63b604ﬂ581stlcally significant in two
/ [ / L S[.S 0 X[ (K en,
955085 DLathELapibny bePhALaEAShoRebEruney b et REORNCT, Moze
paxpievshony . i sheiqgnds ceam/lqr @rrpéeuee@sd’ghahghmm the P value

1ksansihdh Qn do’%gﬁtﬂenr&mﬁ%%eﬁulea\eq (£ t9tyeen the two
pre-cancerous liver (L1), from pre-cancerous liver

Irpepst arReFPLlarterer enfinaRedthess( ez} ecterofrngel pnd/or

p@lbfcfaeﬁgnt Lot gen&ECGAGHAI tp):crﬂzédlef@trﬂmrﬂj ffRr @n @tstFlsher
from noder at differentiated HCC (&) t
PERCh

&2),
rBBE‘JPFy”auelaFé’r ERTPE EH" PETTSER PG Ja?g\ﬁ%%i%) and
pkbecgnadeOaé 1li0echepatpcapeenogabesbssof iHEE, ( am? ah80owell
L.sgreenin ti- ncer g that .are _.u

SRt A I S S A
mgéaestahg/cbxfmmretmemw@ é&@))‘ essidmratiesly differentiated

anj 'c I r t Si n 0
B caau ko gy P e P AR LpEsa HEED (oS DT e
spiBRLSPr e- cancer ous I|ver (Ll) to well dlfferentlated

HCC (Gl) , from well dlfferentlated HCC (Gl) to

noderat el y dlfferentlate , fromnoderately
di f f er 8t iskted thice %lep&ﬂef FUdPPREP et e ateins to

d&Qﬁlnbﬁienpmﬁﬁséﬂh¢ék&ﬁﬁﬂkﬂvé% (eukaf ¥y&h ifre—cancerous liver
(L1), pre-cancerous liver (Ll1l) from well differentiated HCC
(G1) , well differentiated HCC (Gl) from moderately
differentiated HCC (G2), moderately differentiated HCC (G2)
from poorly differentiated HCC (G3) is verified by the minimum
distance classifier and the self-organizing map (SOM).

The minimum distance classifier is designed using the 40
genes and/or proteins selected in each transition stage. The

expression level of each gene and/or protein is normalized to

10
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20

20 cells, and cell-free systens. Agents that affect

the expression and/or function of the genes and/ or
wonoeismons3are screened by nonitoring the expreesiypro3/004458

and/or function. Monoclonal antibodi es against the

proteins are also raised and used for treating HCC in

di fferent grades. As nonocl onal 25 antibodi es, whole

nouse nonocl onal anti bodi es, humani zed anti bodi es,

hnalmemeeér@ nédn badi@sit &a&gb@c@h@bﬂn@fgllbﬁﬁbetsﬁalnlng samples
¥@H§pt S|n§Ig Chq%f ant i bodi es, and/or_bi - speC|f

i e2°24RSbe rat Se0 BGAPHSLOndHsur Frrigdean distance

blgrtme@nns sampiletimj/ earcdh neead ﬁeetdragﬂl@@lmnﬂl@ igy a@@J.gned

f ﬁgﬁﬁ re n ther Kit to _exa
t?he expreSS|on SF ?%gge%%égg%nafo ﬁT%ﬁrﬁgq%¥w§}ggs%ance
Céﬁé&ﬂééerThbakltSc@n@&S@@ wﬁthrﬁh&xﬂqﬂﬁnﬂuds4a oehedi agd/or
reagents NA, [ z syhthesi.s
A CRNA DA 50° SF oRacrosd ML bR g the
dﬁ?é?é?ﬁtléﬁﬁﬁ§ QE@QGE§”hﬁﬂubr$®m@%e$oWhPhe geﬁégreDNAatlon
gireagmenNhstoflet dBn R 20044 Qﬁ%lﬁ% S d F@L%%“tﬁsaﬁclon grade

control genes, and anti bodies to the proteins

ogormuanent §sif t Aitaaye e t.he

mar ket . Brlséf&Des’gr:fptl on éﬁaﬁ }sf)r@avm lH%gE; %T(sgégjlbed the
illustrates color displays of the expression of 152

sgAPEs mANOSH . eXPr €88 Ik Ma% %'ogl@ls'ﬁ@l@t by @J:&&égdA and B on
during the transition fromLO to L1 (a) , 191 genes

angese ?XQ&@QﬁhﬁﬂjﬁﬁﬁknﬁlgnlflCant|y altered during the
tranS| ion fromLl1 to™GL (b) , 54 genes whose

Kpre 3|022?@2 S|gﬁ1flca )Iy altered during the 10

Fra Nsi-t NQ Inﬁmﬁﬂ@ c) , and 40 genes whose
g greﬁflon S icantly altered during the
erARsi'ti O f F &F (PPlespdias @rade §, alexh, the

illustrate expreSS|on of the selected 40 genes in

sghehe tfankitFondst afetha mittute wwldsindbadr éssides A and
of the selected 40 genes whose expression was

Bspgntlhié¢ coetéy j15 saloberededubiyng the transition from LO
to L1 (e) , fromLl1 to GL (f), fromGl to & (g), and
SromGy to (h) |s shown. The selgﬁhpd 40 genes in

s Sty (N —dicagel)m(éfgﬁlﬁvﬁéﬁ)el-%&ﬁﬂﬁl—e& ; of-of QB&)%%
aft 8¢ the t'tansiti on. Genes are shoﬁh‘#ﬁ%decrea5|ng
order of the Fisher ratio and are indicated by GenBank

ion 202nunbers e na f sanple is

Ugﬁ%?c%t ed"Bn % op 4 2 Egc&h g%fgl C?CkNL 64, NL- 65,
NL- 66, NL-67, NL-68, NL- 69 IL 49, IL 58, |L-509,
Au_[igs |L-p2¢ GL-26T, Gl-42T, Gl-85T, Gl-86T, Gl-87T,

e Rl 65T @-1T. Gl 2T, G-6T, G-8T, 2. 10T,
G2 12T, &-16T, 25 (-18T, &X-20T, &X-22T, @&-23T,
L 27T, (2-28T IG2-29T, G2-31T, G2-34T, @2-37T,
A-z3T @-45F |@-46T, (2-49T. @2-58T, G2-59T,
G2J-60T,, &2-62T, |@-89T, &2-90T, &2-105T, G2-151T,
.GJ- 155 @@-161T, G2-162T, G2-163T, G2-171T, G2-182T,
Vc—ia-lgTast 21T,

0 1

Oy |

Then, a sample x is normalized by

X=V"(x-f)

11
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&3- 25T, G3-35T, &3-80T, G3-81T, G3-107T, G3-174T, from
the 30 left. The nane of each gene is indicated on
woheowdogist of the photo. 1In the case of panel Per/JrP2003/004458
ML8533, AF035316, AL049942, L27479, "Fibronectin,
Al't. Splice 1", U19765, X55503, AL046394, AB007886,
AL050139, AF012086, A1539439, ML9828, U92315, Dr76444,
35 X02761, AF001891, A1400326, A1362017, L13977,
wH32053, AF0382620rM D08IR6sadPB809, 760043 thALGRAGBN,ized

V63138, . L09159, . AF017115 Wa) 4 63 .
STy B8, SO s ERst o g ee AT T R pbkpined. In
tHe igd mub3 2129 anAk0227223 1 f 1NB368He 5056 3vaMBd 75Y ,computed

F102803, fromthe top. In the case of panel f,

MD3221, AF079221, V01512, D88587, U12022, AF055376,

3527, R92:331 .~ U83460, AF052113, H68340, ML0943,
7’1%'8%,“@673%4’,”;&544, MD3311, Z24725, U22961,

M62403, M35878, U84011, AF055030, L13977, D13891,

75, ABRR3357, ~U20982, ML4058, AL049650, U61232,
Tzz?géﬁgzdf“%ﬂi, "‘glé'gggz X55503, AL080181, X76228,
AB018330, D76444, U70660, U10323, fromthe top. In the
T%??QIPf—;PaﬂELII%— 7§34, ML2963, Al 625844, MD7936,
3299129, “TH L07633! °D50312, UW07364, AA883502, MD7935,
AF061258, AB007447, MD7935, 28281, MP7935, Y00281,

T PRBULB — AF104918 - AAG75900, L27706, D32050, Ms3573,
4?%14392%‘%&70944, %?Aoen, AMAT263, AB014569, M3115,

U%%%%mx%%%um'—él@%%ncé%ﬁé“ésié?@@!?ﬁt?’he dy%gentiation
68560, AB015344, AB018327, AF004430, 'Di4697,
IRt 8A4 FICAS FapRe HELAESath ahe X< Df panel h,

(Jﬁég%ggﬁgzmﬁé%gez%sﬁmm g%lai?A é%%%%?f ié'eloa_il%%o(}rade L0
Al 26309 ( éém%@ﬁgs, e ,afﬁgh%w%? <§9§é458,
(i%)gg%%orn?@l@z%ﬁ% é&k@%@z ,iAB@&Sl@%siﬂF@@s 19080 dé(ﬁgcgéZL:L
AB ) M/ S v X12711 4 729, £48199,
AFOS@%?,‘(%ﬁé31g§,(x)@ 76%(%66(28‘6%50@5(?%A 06782,
(MR8 6 ABQO2IAR] dMelYI/2, ¥ AL 5434 BHSs 1 2484 07nto UF7I38, G1
VMB844 r the I §.7 2% Lhust ratess
val i dg i o‘n(gg? dtq'hetgg? g?t’gsz 3§6j %‘te)n%gldlanﬁ%%%g'
(ivlarsitdmre stzge saelistf ngsi shashef dedf enbnt fradeonc2
gradgs 2pxps oHOG: (¥ gachy, thangi bhany, Ghap LO to L1
(a) , fﬁg??%;’tozgin?b) L3%20n1 Gﬂ_tp4g2.(c), and from
(@R th re3adhizeheSaimt i 8 sEhpeelfEpdsiPEPefrape G3
constifict ) wot,h 7, (1) s enplzeer)in0 cangeaui)we0 t wo
differentiation grades as indicated by the red bar

(training 30 sanples), and was applied to the sanples
i n thaheegainiisga defifelenttabrinagyadithaswiddivateed for

cc1¥sait.eh1:ejfrlnb<%?§r§ bfg ééfft]%rh%vﬂ?‘g%$sgn'e gc:{%? lhéécgjg for the

SSi assitied 1 sanple

v el byt ofn 928wl t1d 08w nal 8196 cjTamawel, 0% ¢ gL -
I ?gﬁﬂetﬁlé lﬂa@éxq{seéf%né RSl s ANRLYBI Se PY-EPFanizing

self-or an|2|qg map (SOV) al gorithm of the genes ose
mams : methods and application to hematopoietic differentiation,
Proc. Natl. Acad. Sci. U.S8.A. 96, 2907-2912 (1999) and Sultan,
M. et al. Binary tree-structured vector quantization approach
to clustering and visualizing microarray data, Bioinformatics
Suppl 1, S111-S119 (2002)). The SOM with all the selected 40
genes and/or proteins is carried out according to the method

of MATLAB R13 with the SOM toolbox available in the web site,
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WO 2004/ 090163 PCT/ JP2003/ 004458 expressi on changed
during the transition fromnon-cancerous liver (LO
woao@wmwewancer ous |iver (L1), from pre-cancer oBET/JP2008D04458
(L1) to well differentiated HCC (Gl), from wel |
differentiated HCC (Gl) to noderately differentiated
HCC (&) , 5 and fromnoderately differentiated HCC
(&) to poorly differentiated HCC (G3). Fig. 3a
htitdd :Ystdat. @S G Ihisd . eriy pafo jidue syampites 10Bat] e Kbhoneacl2001) .
cell in the SOMgrid corresponds to one cluster. The
vectors of neighboring cells are usually | ocated cl ose
t 0 eaBhchlfkobliefor{mgemes, amhﬁ@lx pafotiei@scehpse geauspsion

51n3n1|}1c%‘%tei@/d Srdd) %Pldfﬂrl X %rSATR €%, oM

Shén-Cancerous ¥ iVer w t hout ﬁc,\/lnfectlon (LO;
ndr-caxcesams s viato mIMOV-ion ser €@ sies itk deiirs (ilVer from

pJ_((é- ance%mr_x_véénpﬂ@)s ﬁJ@&WlffBﬁérﬁiﬂﬂé@ﬁ{@@ HEO , from

5 sanpl es from noder a

wedi ¥ ﬂérféﬁfceaftéatﬂécH@@;szl G?Wderi‘ﬁﬁ'ﬁ) diffeppntiated HoC
(amderatgl Wnwolddareant itk HeE i(EEHd Hite e Sﬁm\@mdﬂ'ﬂaj
dzgt{]f%é:fa llaci%ézlﬁ%arlcﬁsg)orned a%g{%m)l Jscurvl_;el][1 r]tt uq[rade of
hatesselardimajarareid (DIHES ) eirtobras‘l)scar@xt cratehigldpse
ar}%oqyjeqﬁgﬁltaeg?enacnd té;tat G%r%aﬂglegsfmt Elageéf‘ggtment of HCC in

ers) are |l ocate ose
esdnmesie Fig. 3b illustrates the di stance between the

nei gh@‘%rclhnget QJlI’?J%EEEgr?é s Q%d/ok%é}ﬂcné Reoseldxpression

| ocat e row colum. 25 The coI or of
13 helamel §icamidit ke e %%%%@%&WH@ from

n%@lc?é}gfgf&%hqw:gr {SIuO)a ﬁ&dpﬁéﬁl@&ndw;ﬁs alix@éhg (Ll) , from

| St ance e re C | er are

DAY hG IO, Shbrgud e trisht ERRERE bREear L (B1) , From

w@Ilﬁ'cﬁ. _@fﬂé@:rl emtsf )aﬂdd/ﬁltccsagpj e:sDt ﬁbdehﬂ@eelggdplfésranelated HCC
r atjpve r n e Sse

&S g el e fur P B S AR e R Peyr Y

didfetdnt Gited G&C aith )G sagxphrews edn ik lgaCBal iFabtek@ryotic

obf{Estiales. ol 1 piEopaliplogl © ARGHOL Scipls LheedC used

?he preseént 1nven ust rates
empesl@lcdm smqih@naf@mvtme@futhea@%ms land/qappeceins are

S OL Y1 §8NBSaJ &r Linsedi &,
‘Jéé%%é‘%gog/ 0%18%%9%%/ gl%% FLOLHLaRNER O FulBEL

Menogkorat @élﬁl@@%%agéﬁpﬁﬁnw%wom ﬁe@il%fh& agsed and
udah! eoh itbusifngt BSct oR- 40f di s&it NGy PaiOF y gmezsomcmnal

SThEOP kP HG° b AEEE HaPer Thf uSPFarR TR phahartas’
afeibediéor tuentiiccantbnodibds useinglgecesianghbibodies,

d {5%_ %i ﬂig% ggisel gﬁgqu g%%iﬁ&ﬁigs exglrl&?g?dbinspecific
antibodies can be ralsed against the purified proteins, and
they are used for diagnosing the grade of HCC and the treatment

thereof.

A kit to examine the expression of the genes and/or
proteins is also created. The kit consists of the components
includingreagentsforaulRNAextraction,enzymesforsynthesis
of cDNA and cRNA, DNA chips, oligonucleotide chips, protein

chips, probes and primers for the genes, DNA fragments of
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pre-cancerous liver, well differentiated HCC,
noderately differentiated HCC, and poorly

woizodsawerssi at ed HCC. 10 Herein bel ow, the preseaqr/Jp2003/004458
invention will be specifically described using
exanpl es, however, it is not to be construed as being
limted thereto. Exanple 1. Preparation of hunman
tissues 15 Fifty patients underwent surgical treatnent

cd Rt 510G es, Y@Hﬁ%‘&@ibé@ié@r’cﬁ tHeHOSPid Al s betrneeRodBYnent s

1997 and August 2000. Witten informed consent was
OHbER® nett 3% 2231 batdent 2kt oFeem sy dtdrkethe st udy
protocol was approved by the Institutional Review
Boa d for the Use of Human Subj ects at the Yanmaguchi
PS 22 REYEIHR. Al of the 50
F:O@t IlGi]lBuS\Ef&teSEb(lpG’rSdi$p’Ba§$)bfl'ﬂ/e a&pn:bed;io(nl-ﬁ/Aﬁ)z genes
serone atlvefor titis, B yvirus su
e TR RG) 2 1 Bt e St i R e
tmsrrad@nlfrcahlLCta@esLlaftaér, éaﬁ.ggeyesmhsse expression was

t
I?%%%?%ﬁ‘ﬁ LA iR AL aRYG O SIMEA 28 L8N £q 61 (),
@hysau gfRreTtich #a@s sommi{Gyanthnglifgred during the
tfz@z@if‘icﬁ‘ﬂ @igaht1had poesl y Hdid f4@r<§@ﬁé§tvﬁff$§éc@xp§@klon was

adi n| copat hol qgi ¢ factors were determ ned _according t

SiPRLThERPRhY | redh iR IgaF AR (tredmddi opnfFom G2 to c3° (d) .
P@Iﬁ@lﬁ§|§,l ofat gorand i smeuSsramcéxlbﬁéém&ﬁ uﬁ_el‘tthessblected 40

t est Ill\_{a ‘Le 1‘11 re _use .
O e {0 BT nBL T b O TS 1R Phi U SeHBe g o Expression
ofharactetésted sé@nparge$ hehQS@r@(tmsesﬂgn G?as angiGBf icantly
aﬂg&recgkcgir% L%@?L CQQ&hQEEEgnSfQ&hf (ﬁ%@t L1 %( . from L1 to G1

NoN- cancero I VEr sanpl es wer e “obtai ned m’si X

(Pht | Brers Ghoarkderient ahgbdirion G&séet 58n (hor lﬁeﬁhgwnor The

sSPe &@é@sltoaééﬁe & 118k, LHIDES s 1376 nCQEgdjé red CEQmiiﬂ\é% e samples
histologically normal |ivers. They were

bekeonegat piEer dhsrRNFBEA§anFCEE NP ij'wrgggl@%crea31ng
o FEdt Y2008 FAQAE58ra tH/ARG &« & nHEVaitRbes) ednbBav®raccession

aggl es were al so prepared from the non-tunorous
NP3  of five patients with HCC. Al five liver
Tisamaineso fera-thisatppat hwliagiicalleyl oh agnosedzash phbabi ¢ce-h) ;

WfIEDE! L S eOT L YT GLTENOShS ool NERT HBY (GoNBent 8y 1y 5o,

ained from-al’l ef or'e

US“@@BW‘ cExafpt 202, @ﬂW%ﬁﬁ%ﬁéﬂ-‘ogﬁbaﬂw 801 87Ts G LS147T,
! g%;gs ol ogiGal Lans shoyed that,am

Gf) ¢ ?—%fgssom%?e gtr%r gl%l e§9| ﬁﬁ?hl gﬁsu@ 6916t

CAoVER, 2 0 G21©2@vf32e‘r?§rﬁrl GPed7PCGT@T , 635288, &52-31T,

Gim?j@f at@l 37t féQLQE‘T' %Ize-ﬁhatthCGZC@)f @Wéiﬂec;@e@@"rm &8-59T,
ht were fgor%%/ di fferentiated é
e

HOE
cEHE0T gt e 5 o O Tt vl T S 13 Bt P 1557,
Giaxgm,tctmmam,t @f-16BTHCG2(p=7Q.1,080718nd, ps8-1028,G3-21T,

SESREC Atk DN MLLREY, Sob S8t od P o0 e
lsfgnificantly h| gher than that in GL HCC (p=0.038 by
Tﬁé%ﬂﬁﬁé%x@éﬁﬁﬁlb%ﬁg)islfndicated on the right of the photo.
In the case of panel e, M18533, AF035316, AL049942, L27479,
“Fibronectin, Alt. Splice 17, Ul9765, X55503, AL046394,
AB007886, AL0O50139, AF012086, AI539439, M19828, U92315, D76444,
X02761, AF001891, AT400326, ATL362017, L13977, D32053, AF038962,
AL008726, J03909, 7269043, AL0O80080, M63138, L0O9159, AF017115,
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paral l el to dedifferentiation fromGl to G3, tunor

stage was nore advanced (p=0.066 by Fi sher's exact
woaeasddjoooibus, each type of GL, &, and G3 HCC®CT/IP2003/004458

enrolled in this study showed 20 characteristijcs

corresponding to dedifferentiation, i.e., tunor size,

nmetastatic potential, and tunor stage, as proposed by

Kojiro (Kojiro, M Pathol ogical evolution of early

Mh@B@DOCﬁBbybér Q@Wbmonﬁsl%@m 29Y188, B32479(2808)2723,
action of the RNA fromtissues

MB3aEhe BP05R, (HSL(6h, (MBUAS DS i) Wit & cuspafidbae case
oF banBRl £0My3IF K€, Isohagt@glm51@al bbershung.204SA, AF055376,

RPEE A rRD330, "0RAAR0. elb s EE e Rone 608D s HEEGAS. mizass,
URBTBge MR 4 ) V\ﬁ.\/1|9€3\ZVELt, hz. 24 P y URas 630 MMm@Bramm7f8t U84011,
ALY, 557 ot <ot spootho ol (oo,
AbeaPpPPudedl 232 151000 040y Por440, @6399371,d X@@@@@USALO80181
xﬁ@é‘?@s AB/U‘.L 53530 CB%@'MG%%\B%O V‘%rl%3°2%' | ff&‘ﬁq:h T%go In the

Ful ar grem |ta ISO rop

C%@h@é E%@lv\ﬂt hM @’)4/§435Mé¥%%olMéﬁa%ésp@ﬁ?ﬂ%%vnZ99129

LOEPEs  resd Bb Waogz slali ARssIschnalom 85, rGictPeBSbEBGe 7447,
%@ Catg ?8 No. 10813- 012% 18 WO 2004/ 090163
MB35 poHd87 B

448879 AP 1 o¥ 09284t B2 LR/ 12BI0AP LR, 0PR675900,
LDNase, IDgR0Fe, TR6RBDROORES1 436R| t kROShY QU7USAL, AA447263,

A%ﬁ%%ﬁ?cﬁﬁ%ﬁé?g oD Bkt o L8Len" W LhE 721 hARGH S ankb 007963

Udb340| W 5aD DEPCLDB ¢4t SBOBR3R7., AP 48014 SnaBD28449,

<0k 951 Bhpliep B SUELECIS RN SpRETRNSH, DY 0002311,
Y¥2904) pé&ﬁ?eﬁ%gAF@@ZéWmmﬁMi%erUé%%t rAf&?QWo M80482,

AfBHYAbo megby of 2k hest 0@@47595%@@581 udgggs ok hes s,
ratio of 28S and 18S ri bos RNA arose gel

XBP0aS, SHHEI A dBORAE Sr RFDBED D ar 245 F30% wdb degied M1p106
YyaL7180 £148670% et hanol zso9l i onrosspiousensaExa8pl epd1767,

[ f a bel C r C S
AYRRES, Sullo L AR hECSLEALETY BREDS, SIS zas107
UBy3BEM MRBAeS Techoml bpeesop Gai t her sburg, USA, Cat al og

15 No. 18090-019) according to the manufacturer's
instruction mnmanual. Five mcrogranms of the purified
Fiot a1 RNAsterateshyde dezédawiph ofigoe FRlmdtmt €0 genes in
Tac an)-
cASRedp Toee LR TORMACBOIAD AR A tion grace
OSU%%?Scrlptll reverse transcriptase and i ncubated at

Il@oeéc*?h GAOls ik, Fhen esWd itng %DNAf\_N@ﬁ extéaetiedy) , From

henol/chloroforn1and urlfle w t h. Phase Lock
Géer §Rt - EEPpEREBr 2 A ) GeFRany " EarEl 4° Meree
c@@§§lﬁ§)5r]v£b1§ coaahdéuwa&dalz:s@haym Befspzed Ly desisk@Gutive two

cript,T7 kit Anbi on, . .Au t Catal o
{5 Ek B e hn Sen i B S e oy G, TR R (Praining
sampluéart ured' sasngppltedoho ﬁhersampﬁeelynSthe remaining
differentiation grades as indicated by the black bar (test

~

samples) . The resulting classifier classified the test samples
with the accuracy of 92% (a), 98% (b), 84% (c), and 100% (4).

Fig. 3 illustrates the result of analysis by the
self-organizing map (SOM) algorithm of the genes whose
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pg of the cDNA was incubated with 2 pl of enzyne m x

containing T7 polynerase, 7.5 nM each of adenosi ne
wonb@hoepbat e (ATP) and guanosi ne tri phosphat eCtF3/004458

5.625 mM each of cytidine triphosphate (CTP) and

uridine triphosphate (UTP), and 1.875 30 mM each of

Bi 0-11- CTP and Bi 0-16- UTP (ENZO Di agnosti cs,

Far mi ngdal e, USA, Catal og No. 42818 and 42814,
ekﬁﬁ@@@lbﬂeéﬂin?@& SrEn&otné BrandPpodSMCELOhI d88-8R8cerous

ort oélgonuc eotides "were renoved by col um
lbﬁ?ﬁnﬁ% r5%h@r%nC%?FEK%P%P}RVﬁéTELﬁbO LEQR uRRe—cancerous

1i€bﬂ\lTEQF—; tPaker Al ﬂ@ffé@é‘ntﬁ@t@di ogac_:ct\lomK)éSOﬁr&gaw@Dﬂ

t ates was.s | e a n
abPfeidre o s Taf) i TpaiRe ey (kS it e @2,
ahéngtémohodbea t&NA af fEeraghiosed HOC WIE2D 046 096468y

dg%%éggggggéor:%gat _gg el ectrophoresis. The purified

( was s in 70% et hanol sol ution
Figt i Bauskbluskaapee glus%wes expreksi srmphas y$Tabbé HCC

EhBndiEferentend §’d)lfaf8£§@tb§££8%‘p8ﬁ@§et§e&?e eXPLESSEON The

of human_ primary tundrs from atients was
vegheF &t B?lﬁfnéﬁré}éﬁs?‘?%fl%Iarl”g?(aﬁﬁélﬁééﬁfl Hecahed oty each
o{h@ﬁA array, Affymetrix, Santa Clara USA, Catal og

-51Q137) shut . et al h denS|ty
I&yrﬁ h'eﬁnéefogb‘? rﬁérje&ﬂcd’étegr P*aiy@‘t W @&kf-thicolumn.
NROXR4 8999 frEmr nohyb&hdéi‘ahls Oﬂl\mﬁ hrlthout HCV infection
onucl.eot i des, on he c e, cCRNA was .
(POL I EREKEC 1888 A0 ERSRERLP0s %e%t%ﬁf%?*%%Wf%mﬁ%glwer
(4D) mﬂlﬂéﬁ}@ $8ghas fStom ‘&@lnlsi,lflﬂSAenﬂiaiaatle@ng&b (GMA508)—XXT,
t
Saﬂéf%%zsg‘;’h (gt Bre1 gt Pr et BREla R R01ERY; g3,
sapakes @s@kamo@%m*ﬁelm@af@grmtl%@d0%@5)63) and 30

THMm msurma%etﬁ&es&mék@s CBaka, y JaRad Qagébﬂel&bcuwe
130- 00095) bri di zation wasﬁ%erforned i n 200 pl

5 T PERL 3R nittg Gb: £2m 20¢ [G3vb SEhBRTIRbS S wltoutvessel
it banenstht ol aated teMED) a £ SIIHBU L c1okBUES, GlUsémples and

fat al 0 6%7&%4 3885 (Figgt%&l\)&&% (§fg ééjb_l%ce:%lssl@,re located

cpmtgokgl@meia@pl@@tylphenyl et her (Wako, Osaka, Japan

3L 20 N 1003 000 120,08 DEETLAN 200 B

Ch@@t@t%ted bovi ne serum al bumi n (Slgwa St. LOUIS

SN& C@Ltn@le%go%‘bthg c%gl%)l’oc%(%e%lga‘af —tﬂ? ]]%'%r Heﬁhegolumn
ot

bi oti nyl at ed- control oligonuc

TIE)‘? o@%os OMMM@@@ gth% s&wa@mf—%dﬁ%wwy the
n 9(5]5{]@@3:114 RANIsterd ; 45 redf 86142 rﬁ'éané\fat Qlont@shisRGntRe The
Chl buffer contajinin 01 M MES & pH 6.7
Fp a%%&@%f%%ﬂ/%%%@ﬂ%}(‘%)th@&fr FheryT imorous
(ﬁéﬂneasaﬂmluéf@gs die phda-p@aﬁ\@éngou§p 1nesbas £ We & hand HCC
oIl N at e ant| r avl di.n ,ant Fun (0)
st L O A e Ay ERE M 38 LR e SSTaF U AL genes.

streptaV|d|n R—Phycoerythrln (Mol ecul ar Probes

T%ﬁ‘%@qellﬁétragégaéllqgsé\@rs gfsggrhpigs 'pl}%rfqﬁ%% to LO, L1, GI1,

ridizatron si
and G3 as shown in Fig. 3a.

Table 2 1llustrates clinicopathologic factors of the HCC used
in the present invention.

Table 3 illustrates top—-40 discriminatory genes in L0 and L1.
Table 4 illustrates top—40 discriminatory genes in L1 and G1.
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described in the instruction manual (Affynetrix, Santa

Clara, 35 USA). Each pixel level was collected with
woasewosswanner (Affynmetrix, Santa C ara, USA) pamdr2003/004458

| evel s of the expression of 20 WO 2004/090163

PCT/ JP2003/ 004458 each cDNA and reliability

(Present/ Absent call) were calculated with Affynetrix

GeneChip ver. 3.3 and Affymetrix Mcroarray Suite

T¥Ele 5lﬁlﬁﬁgﬂﬂﬁ%k%§t05LQ@1&h@é?lﬁiﬁgfb9§n§§nes in G1 and G2.
eX£reSS|on of approxi mat el y enes in the human

}h%%ﬁﬁﬁﬁ@?%ﬁx@TﬂQnﬁlBﬁ??@hﬁ@gﬁé% FNRT nith&d. and G3.
Exanple 6. Statistical analysis of the oligonulceotide
garray da a Gbnes mnth average djfferences greater
2395 18° v Ne IOVeREEeRi x) in al | the

50 FKXThE&Epﬂ&@wam@-ekhmplésnmmrélynnnnﬂsdﬁare-caecpf@ﬂsrred
c r l es were se cted ThIS
m%?%%éﬁr HBEEEETtat 488 an ek BTR OF oUBES SRVET Rlegfy® erat
and, @DOfeNext 1yt depFeshed natm@nman@et@wn hJe‘der

pfél@§§@erghs lgg%i h&ellY@fPﬁéigK@PgteéfH@CNQ£6diP$t%&y

Tamesa, T. enot o ango
diffprerbiaked, Hiakagadepotrly dif Semerbiated HERi nur a,

S., aﬁﬁuﬁﬁﬁﬁﬁﬂhgnvYtﬁﬁ@%ﬁ%@éﬂHTiH%éH%E%n.%ﬁﬁﬁ?&ﬁ!On
rofi| es. between he $at|t|s B virus- and hepatitis, C

SRETHET PRt L%t 4 Pept O 8 1M SXaRIGhomgrisyer. it is not to
bl tgesucheat hdebemgr Dahldyd dehardased on a supervi sed

| earni ng net hod, Cancer 20 Res. 62, 3939-3944 (2002)

and Luo, J. , Duggan, D.J. , Chen, Y. , Sauvageot,
EdampEei hg, PteparaBion nef , hivhan , tﬂssme$ J.M, and

| saac p

prost?%ﬁ%ﬁB fggrp%gsﬁgagﬁ%ﬁecu h@%gggﬁgh%ﬂ%n:for HCC at
Yapapyeshi o iyeafsitvnigo sp Camk é,aetR@§n leay l&@gsam@mgust 2000.

Wf%@@é—ﬁ )it e E@B% ehhe@@s 93%%%1’1%%1 §§oﬁ'§lclr Ezglt@@h@'ssbef ore
of LOfromlLl1l, L1 fromGlL, Gl from @&

sepgenfie ABSVELAIBIT YRS HeFerPRARER K the. Breer Lekional

RELTLERASOAGA MBGAI thidleuod dhemmhshesubpbiOs £ remeloMmaguchi
ernutatio

obSimer Ty “Seneeliof MediEafhe ATt chf st iegraes were
sefoplCi t The fandnov 3dnpEsady al HOVAD e Sindase cat & deei edit for
%gﬁgggcrl QLE%EXﬁ%y%L¥?n Iéé&?%Bsﬂg‘ gﬁhis%&gﬁ%ﬁoﬁoglcal
difageedt s, of. HCTangokuadé. in Habhdeas&s, amﬁyameﬂ, This
hﬁéﬂ@ﬂgiﬁmlgg%céEr@i&ﬁfﬁaéﬁonEﬁﬂ%%%ﬁ?ﬁ €S¥en ﬁatlents had

Conpari son en PYGSSIOH

e
wakbatiftfiesr @ tiiatest HaRd(Hapadbtiad @@d@r@rqe&y-ﬁhf%%r%@tlated
nbepaizgcebhyl e eanei A9AG LGl hge%@éﬁp} u%ferentlataed HCC

n1croarray dat a_based on a supervised learnin

(Chcefd l@f%a’zé?@#@@mé%%@#m%@«ﬂg@ed%@gcoeémg to

tB@39nB@ﬁﬂat2@ﬂ£) @toh Udgadnst Cuegen, T JlassLhefation.
t ne

R TUIEE ECL PE RA T e M e R

tasd %enegusgdot®a$1001date the differences in

clinicopathologic characteristics among the 3 grades, Gl, G2

and G3 HCC. P<0.05 was considered significant.

Six non-cancerous liver samples were obtailned from six
patients who underwent hepatic resection for benign or
metastatic liver tumors, and confirmed to have histologically

normal livers. They were all seronegative for both HBsAg and
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hyper pl asi a: nol ecul ar di ssection by gene expression
profiling, 5 Cancer Res. 61, 4683-4688 (2001)) . In
woOheosieeic3 sanpl e | abels were random y per nmut edT/JP2003/004458
bet ween two grades to be considered, and the Fisher
ratio for each gene was again conputed. This random
pernmutati on of sanple | abels was repeated 1,000 tines.
The Fisher ratios generated fromthe actual data were

aeven. asst et — iHE R a3 edeonsdie N %bﬁ:b%é&@r@zﬁaaﬁ:@@ from

Fi sher ratios fromrandom zed data. Fromth

£l SROPBHHTOOB? THEAFi She i YarRos CBEB i O A AlL five
liﬁ@gO@miﬁﬁbﬂaﬁ@;eahistﬁp&tﬁblﬁﬁ&ﬁalhﬁtdL@@T@s@ﬁZﬁs ¢hveonic
random pernyt ation, t est re selecte
D O s She P oFFBte 1 aln BRBEr HePE 2 o P Ling was
olcbajaed sthirord Sa b pawigniadasefdise asuegaty, 152 genes
with the Fisher ratios higher than 4.90 were

statistically significant discrimnators between LO
Example . 2| | Gimteopatholesits sharacteristhes ofHitHCGs

hi ghery;tfian o ‘!;nQ%lt Qs HA A @ ol dd ‘Hﬂa@ afbriIPNeR 50
with the Fisher ratios higher than 1.

HelY 525 59 it ed GICE s ot el Lefh ol ot ubs g%Wé@Yw $PVemaere well

afFsbesnt 24+ 8 Hacgher) t wwére%d@rad& 'dmfff@tr%nt@%ted HCC
%%on1GB wer e |dent|f|ed Exa ctlon

hecihdiF SERadkITh SO ol AEBSPRPERY GLEfTentiated HCC
(CBY f erdntée a2 on gmad’emesr HXz@%Wteh ohd gohueteotisle
arra dat han es e o)
%llcanél (]‘_ tg J[':]eGl ﬁégs&f @'O (EB)'&QQ—O 028,

oncogenasi s’ ron1non Rancer
réknednhected kp)yd.\él@mﬂéhomejffs'elﬁ tedY) andr'lie oimdtidémce of

vg\gééilf quc?fxﬁé?&ér% g’f %@é& ’HC%Aédcﬁiglér EQ%lflC&tl%Ehlgher

dedifferentiation
thal Yhal. lﬂT@Qs@%@rﬁps%d03%d@Yé%¢ﬁ¢©g ﬁm@*@@ﬁft¢$bMed In

p&Ya Bl E ANAO B RGN FRH Al Ok &S ﬂﬁi‘ﬁrﬂfdlf kedc352+0RBeSstage was
whose expression | evel was S|g§ ficantly changed

MR PRY aPI‘F(?dt RS PP o RY F bRl &2t tafbhg ?Wés 152ch type
ogecmes ,G2 §7az\x\&={©3 UM?@%ﬁf@ﬂl@@dlﬁ&M@é esﬂmwﬂg@uzlgl &d ed

ur | S ransi t1 on nneyr enes
et tief catStt patar e, ST Rt o ion 2508
tauet g Zdehemetansbtionpdtantidl , b@dCﬂuﬁKﬁSsMHgE, as proposed

o0 G5 P SR200%7 DO hr S0 L SeF ot BB r o

hefovbeegll atad darchgondi sOneahsiyi®h, 4Fr4Ty(2002))
genes appeared to be differentially expressed betmeen
and & HCCs, and anpong themthe expression of 36

E’@%‘P@s FeEXFERGRERY Af (ERP RNAFE1EM ehRIueR S

decr eased Qubinght hei Sst& angiddan 1bsom Gl wtcheG%usﬁehtiéd in
%enes EH ed out t be dlfferentlall%1ex resse

i Gke ah®rC ©S andP LTS e 'é%i?%gg?d%O
lB59&00g@he§rV\ﬂ§pa@@I€HSRld angc 4 had ’Oés@lﬁ)egem;&sto)/\laliapan
creased d n ransition f
St b T R R b e T S
@LummatncaheLDHF@@enéwlszemibm@Nelbpﬂ@@tabfm&fimumrmpeed
A%@e‘!ﬁ”&&&ﬁi&?p{ﬁ e f 8r 9t L NESE BLDESeL CnBhdgSRAIPLEShere
a result, alnost
centrifuged at 15,000 x g for 10 min, and agqueous phases, which
contained RNA, were collected. Total cellular RNA was
precipitated with isopropyl alcohol, washed once with 70%
ethanol, and suspended in DEPC-treated water (Life
Technologies, Gaithersburg, USA, Catalog No. 10813-012).
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all of these genes selected in each transition stage

were placed in LO L1 transition, L1-GlL transition,
wGReddA016ansi ti on, and &-G3 transition. For egagpioe3/004458

the 191 genes that discrimnate 15 L1 from GL HCC

could clearly distinguish non-tunorous livers (LO and

L1) fromHCCs (Gl, &, and G3) (Fig. 1) . These

results indicate that altered | evel of the selected

ASESLSE PLAYSI GeNtr & | 5 r&hfﬁs '6‘f otmaeéén Jﬂ' ngl@ofécgﬁe@fogles
of HCC pat hoaenesn S. Ex

anp
CRERREINGH ¢ eoc%ﬁﬁ‘}r?@ bﬂ‘he W%@%lq}r@n' \M}}%rﬁ‘NA was
réofx CoNCesdUSL th VERT 4310) cmmm@omnqefénmpl i’tta\é"f%d (win
ession. o nos or | response-r at e enes
ERPEEET | M rb Sty bl el ERETET S o) Al reer,
s bt ewllysiud aretat gdt gerdsotade sonsog erpovedrigl asétg RNeasy
i e h f
MPEDRS  Radih BRIAREC (oo ) (RGchog o, 74108) gpgording
te ramsinvifee tirem’ sOLnetEctFableagyal . | @wgdd ty of the total
Rﬂ(iz@%v%%nfﬁa%@&%%% Eﬁeeﬁa)tﬁﬂ? %@8%&3&%%1004&@1 ¥NA after

cl ass

AgHERSDPEBL chaatrHRRLPRRS s cDfhe W@flﬁimﬁcalﬁ@@wes stored
a@ndgd FB0n 30 U@l is i odn unttiar igleon (1 FN)

i nduci bl e gene such as |FI 30 nay represent host

def ense against viral infection; however, it should
EXampbé edl. tMtlswm ab £ | CINEA cdad elhlsehed mmﬂe probes

decrea% durln dlffe ntlatlon of

ment i one o1 16w ng PYs SSHTsh r(esee l:ex Srrﬁerssf(f)lpt
CB@lMtamﬁers n@lrleﬂeatr@d:h@@ﬂ,@gueﬁcl GdetKARSbuAgmAAmalog

| d |
N L8080 or @E%Cé%&% SR T dt s i aget ton
n@pesnt Wekys mher eyt yaf sthe depetfisd| otajridip v on

h%rlé‘s%!ﬂ MoEn @pﬁg@é&@ LIOHBAS S ( @av@asa tf@@lﬁr@ol@ég§; attykyo,
aci d mannose, and ceraldeh res ecti vel

Jaf?%%%p%?%tr‘é‘?%’f%b“%‘%n%%q?%?%% %A@’Be %FEFOIE?\%FI ag 200

ufil“ég@ﬂSu@@%dr&ptgﬁpﬁéﬁébb@ ‘iﬁnécﬁbﬂgﬁiiﬁlfdn\ﬂﬁlncubated at

4% %p%g{ tlt ?heﬁ‘r m %5}%1 esi Z%&%[—ﬁé%ep“ des. ,ngOX]t

pl&a@@EScshD@r@ﬁmjﬁESamtpwaifDe\dovfrltllarlleJse md:]atmél“”é‘ Light

(EBLLNRYE: DEERSE, TR RIRYITSS LRI CORPSS 469, 61,
Pr ot eciRM¥i grar=eladtsed Wammdﬂ CSTAMMFCEFSD ST kit
Aﬁbi@ﬂmé@éi:lrp Yl%%cubgq:aﬁ.eéynﬁé' %34P%[rﬁﬁ%9§hAS§E%mplates

l'evel of ~CISD prot'ein was observed in cirrhotic
2paPTehhe théheepapeiarbprepr &- tateeiGioheppPpgoximately 5

ngaskulas &Ibﬁi%asetlncﬁb%&%i@h FuM ot e?izZﬁrQJ, ARkl cofkaining
I\/bnt alto, resi, bhi a

TR RR B: gé%ﬁﬂé?fc%ﬁ%%%ﬂﬂfé?uwgﬂ}%p}ﬁ SApdr) ana

gwhhbs hepat oCghd shiaste al(ceTlnpma5 aszlb anM | evel f rePosdsne
he

CEIaRR] T h Lo e e SaY JeneLorRLR e (BEg, ond 1875
mRPSA6h ®RPSBjo-RPSIBLY and RPS—].Q6 DA mmlmia@moasmes

F&PH?H&ngéQe&@z&,' CCaqgjﬂgge No. 42818 and 42814, respectively)
at 37 °C for 6 hr. Mononucleotides and short oligonucleotides
were removed by column chromatography on CHROMA SPIN +STE-100
column {CLONTECH, Palo Alto, USA, Catalog No. K1302-2), and the
cRNA in the eluates was sedimented by adding ethanol. Quality

of the cRNA was judged from the length of the cRNA after agarose
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20 in many malignanci es, thus, DNA nethylation

patterns are determ ned by the enzymatic processes of
worbdwovaisB on and denet hyl ati on. Upregul ati on etCTNBIdA3/004458

which inhibits transcription from nethyl ated DNA,

plays an inportant role in downregulation of tunor

suppressor genes carrying nethylated 25 DNA at their

pronoter regions. Downregul ation of a

géI Lt R p1oF-& £1 At edrigenr IRBEChrRNAVGR ORFRF&dat —80 °C
uring the transition fromlLOto L1. The RB1CCl

l%r%@él%t?%n%;n%?%?t¥%©UT%ﬁ%ﬁ b€t he tunor suppressor
gene RB1, thereby decreased | evels of RB1CCl can

30 RB1,
FOREs 5 oS SRrtetr Ben P af R SR G 1 et
dxfﬁenemtmatndnbgra@e al tered expreSS|on of these

genes \Q@ J;; 13%60% Sbé I?i‘”ﬁtm éln r%}%no s from glioma

hepat ocar ci ng) enesi s occurs ection
paPORIYL P enes men@ewmmmr@mges @mgwguﬂ@%de
mié@@é&fé&@ fdm LO-EQ, Llsrhfase .l neghygdcidra, usa, catalog

roteolXS|s and oncogeneS|s may serve as nol ecul ar

N¢ ar 6@ 5> f br (ehe#ptevehtd onet 221 Wi PPn4ievpies synthetic
of’g@ﬁﬂlﬁ\%mﬂ@é)’fﬂ@é4§§ra?§ HQi]/t aS@@z@%ﬂt eﬂl"'?%@ %4(30@?9)9) For
n osSe expression C uri n e ransi.ti on
B R GO L DOBRC L O FLAGo e it PP ancitia GANA was
fHEGEnéHed £ @enEs fakase nﬁ)ﬂpiﬁ&Sﬂo@ﬁEﬂﬁScﬁht&tﬁﬁn@lﬂO ny Tris

he tr i on fr L1 t incl
§ﬁ%%géne5|g§?é1ate genes ﬁg%a%q%ogg acetic acid (Wako,

Otalems dagironceehabedigendd-00R AAS CIHDBI. 6i- rE) Geidpotassium
| |
ad&ELESe (tv\'faalgs'sp%%k%e §£€Qn 9%%15:52518“ iés@aé *g?f e af%{oﬁ‘@o mM

genes, I Mmine response-r enes
mq@n@wgmaé:er élaked Qrates a@ﬁnascmm NopGs53 0 w02 5)

afndi a1 GFBES, that Sansd Aduce ARPQRE @i $ roh geﬁﬁega@@ﬂalnmg

cell s and | GFBP4 that acts as an inhibitor of
0t B2 3TdUERP T L i) iFtdreRsssH £ aRei%e 3Fdin (Mg aP al €4oma . St.
LWL & Ngus ke (Ceﬁ'@élb‘d)@lmﬁ mhgiggRf i pgH dewny egul ltiianl ofNacalai

th t f 5 ti f
CRERA ochr ot RogbeBEhs. CRPEBUL® T epbr (24l oof Lhbued 1t he
pdkgseasede €XQ) estivdmpheh vl GFBR3r anh HoGFBP4ka p Jd@CEn, Catalog

h
NCO'I%% ‘i‘is"&érx 281 (jaﬁg%rg%{g Aﬂe@g g&g(mgpfﬂn%%, ﬁ%%%@’on USR,
CataldgufiodadlglB) Fl;@@nk]&gvaacertylah@ldl\laMJ:masemm albumin
]%%RQE é‘s“cdeLé‘&%)’SﬂﬁAOfcQ@é‘fogoNSXPﬁ%%@ﬁ 'I‘o'ﬁh‘&aé'f the

at ocel ul ar carci nonas usli ng mcCr oarray
fraghentee atRA- o@n@elﬁé@t%wb@%@-%nww oligonucleotides,

bE@E £hn® ge@i@@MEC@@'ﬂA@@ﬂ@CT@GQ@L?S Si sawac@ar&@@hn8@5gy6 Irokyo,
2129-2137 g% and J}g ech 0.,. Trabut

TeRtRbt 2L ¥ A JALCRF Wombintche ghi T ehehgrputter
cthtadenhgf h ca1 | MNYES 25p]Hl86 ng) ¢ DNAL nacrear | aynanal §&1i%,

oLy BkPLLREL OETE-EIPLESS, o BLST PR BsspeLalRIL I e
ihepbabeélWﬂthrbcatmnﬂbﬂhedCnnbgeﬂErQntaQQQBnZgﬁﬂlbody
(ﬁéﬁgﬁéghi, Tokyo, Japan, Catalog No. BA0O500) and stained with
streptavidin R-Phycoerythrin (Molecular Probes, Eugene, USA,
Catalog No. S-866) to increase hybridization signals as
described in the instruction manual (Affymetrix, Santa Clara,
USA). FEach pixel level was collected with laser scanner

(Affymetrix, Santa Clara, USA) and levels of the expression of
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The data of the present invention provide additional

insights that downregul ati on of these two genes has
wealo®adyieeccurred in 30 well differentiated HCECTNAI603/004458

functions as a regulator for cell differentiation.

BNI P3L i nduces cell apoptosis via inhibiting activity

of BCL2. In sone cases, expression of FOS seens to be

associated with apoptotic cell death. Thus,

e&j@l’t{\ﬂ'kﬁt \ m@ulaﬁid?ﬁel%ﬁbibﬁgy fPﬂfs&ggﬂﬁoéé#l&fim ]Exﬂtaere
i gger e, transformt]on_ o 5 hepatocyte after ,
ol S Ee OV THh et PRRLE S5 GFEF oG oot | G r Sf & bR ymetrix
Mpenesr Sae Bras CAMKK2 4 . M twbe VO 2004/ 0A8363experiments,
e}I{DC]‘:I'/ J§§§r9?gf004458 .RA BPl,lgDhé’g, ZNF259 Bgﬁd RACL, .
T T AN & PPPSRAEPACAY 1endd TFS ad! DRAPTUNREFrimary
tBMis ahdPMEa wen el ept e gl aitdelteduined. t he transition
fromLl to GL. Other signal transduction-rel ated genes
such as CALML, RAB14, TYROBP, and 5 MAP2K1l were
Exppke il ateatinkiorl tanalysinsof i te oDuyeneleselids

mPErJXRBP ddeLHSl HCC may reflect decreased immune
response. Alteration of the expression of genes

i nvol ASESiSn Wiy Sy iRE 281y il E Harais@iic 9rGR §5at Hlays 4Pay
(éﬂxﬁi’@ﬁirﬁ? dﬁi%@@ﬂ?fﬁ?inbgk&i{gﬁih & 1 frere o ﬁlt_@dshl@l@les and

arl n rom -l Nnfecte re-cancer ous lver.
£R% b o7t TR QU gUiR SRFFERISTHEE DAPEVIES ST Liver
samnoll SEGETE weiectuptegultdtsetdroandukbogie bded 33559 G3hA% out

re, do egulated .during the transition .

of MrPrt Pt L0 S el i b ek e { AR i erminea
(Trawspomt.er Okas Mpr eYamadedOokalse dui i nglarhie NranSawnesa, T.,
o484 5O ! Pakdmo Bl 1 1, ¥a8 0ML NEr, HBheay! ak edxdubiga, u.

the transition from'Ll I nce an_ excessive
Meoppetci § -t okeeiBrrayen | epAdlanagatite Keda@rearaseson of gene
efh 844 HC4n P S Db fw AOKLB8N8S 2kt 8 $us— and hepatitis
intracel lular copper iqQn concentrations, thereby )
C&Hﬁﬁ‘é@%%ﬁﬁ@@%%qaq RPGFYOPE by ¢htgonycleotide
miEecent r S Wit =S hawed bhea m@@ﬁﬂsuai B_felfaeﬁltin@f method, Cancer
cop - at on. tunor _devel opnent_ in t
RGP BOE5RAd PARPED A LVoCHT T Do g Plepy, -
Saquvageyma]. S.Eyindkenaka. , B itndoguchi,, Rirei@kuda,M., and
Suj i-ho .- o T. .. Kishi .
ripacd gl B0 Rath pEBEEAN corlogy QAT R prdBiErC
hyoerp lawih FukdiecularThes seppeon biveens sgragention profiling,

cdhiEptpde, gSURRYESSRSBd YIR0195Veboryenta@Rdinese genes as
angi ogenesis in_the nurine hepatocellular carcinom

digfriningory ofchftirom4il ,784- £73m E200%}) fromac2, and G2
fﬂ@m@d i alnﬂ%e@eé]&oig@j w%%a@eﬂ@@s aw@f@t nﬁ&@h&@r& Ugethesoorder of
ownr egul at1 on o an_a I OXI gan ene a .
Ao o P A e e s s s B o e PP g et fon
t &1 Byas MIBso anelr £65TRET , tpraeodimond hthe number of genes to

SE L EfETILALE0 0L T, JhLAY ey e o,
peaumbert ofn | yephatds vessxdd owls ashedéescrilmed previously

(Lizuka, N., Oka, M., Yamada—-QOkabe, H., Mori, N., Tamesa, T.,
Okada, T., Takemoto, T., Tangoku, A., Hamada, K., Nakayama, H.,
Miyamoto, T., Uchimura, S., and Hamamoto, Y. Comparison of gene
expression profiles between hepatitis B virus— and hepatitis
C virus—infected hepatocellular carcinoma by oligonucleotide

microarray data based on a supervised learning method, Cancer
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35 HCC than in non-tunprous |iver tissues such as
liver cirrhosis (Muuta Carreira, C., Nasser, S.M, di
woanmaooi6k. , Padera, T.P., 26 WO 2004/ 090163 PCT/JP2003/004458

PCT/ JP2003/ 004458 Boucher, Y., Tomarev, S.1., and
Jain, RK LYVE-1is not restricted to the |ynph
vessel s: expression in normal |iver blood sinusoids

and down-regulation in human |Iiver cancer and

REL T Tg0SKS39CaB4EN (R6§2) Gha 8049- §0840&g?&9£1)b J.n then, v.

pr esent 5 inventi on expressi on of "i miine

SP@ERFPRE- rdl at B REnds- BucBHstnorMM - Io1R TRERt ) 1B/ -
1638 s anﬁi €1 S1esn decs sases cuiéag dhe béz{ﬂjtslétégltéﬁmn

L1 to , |nd|cat|n t hat changes in mcro environnment
hYﬁﬁe%%Jc%uimo&&F § Tt HES TFAREPT PEIFRD FEPT 55 Lo a6t L ing,
cawrper trtk .peayi @ﬂ&3y46mnwmnes epnotiangecanpkanpie labels

10 co nent_wer ulated during,this transitiagn
W?J&ggé%ﬁﬁy %%f%lﬁtecg\g] w%a%n 1t: we grad@%gﬂar coBSJ_%ere% and
thvarisigdee, rREip ﬁ@mlc@, g¥ne, wasngaa@aq:oﬁputéchlr ukaws, random

k
eru@élglé\l? @fmiﬁnﬁ% h%e% A arﬁé@éé@'ls (960 9eflfes. The

expr ession In car ci nonas usi ng
FLEMNA- madriosr gapera tedtifac hhp airtefalgdnes Wenelthed apsigned

Pé%é(éé@' o&a&?é negenesh s fhd & HMDEe pﬁ%%%a@&om&ﬁ
Res 29-2137 (2001). .and |izuka,

ARk A8 1 Fromo e KIS EFARBARORTO! ERadalshet ratios
bdak&mH ehelrandangokd,d#ka, a@naﬁath& geM(&%&@coHld pass

LPLYAIDNG) FapmeSILI Ao S: (A% JPORTRLS: otcopea.  mnis
ph@@acﬂmte sw& vierifermaadihepht |etx1cseﬁm/arrtus fiomf ebkecdomparison

I b [ I [ ' .
oBaPES SR o1 o521 SHORUR. b o) LALIEL AT G TEELRRL" e o
hi@ser 8han 3930w3gA4s¢2002% ) calby Bigmiifd ckot Gemesiminators

s{.en u i
b%ﬁ?@nﬁ? ; ergn%l?'at ggw&%@ &@Flggéﬁ‘éer 4 @F%h‘e‘ PRshERMatios

higheeridm 408 Fmiﬂ(@;lr@ewée Wo$aomxph et GIFARESVIth the

rabher adhdiyd ng'h@% tﬁéﬁ@'ﬁz QR aagm%lhgtgm Felarde2, and
| FN-rel ated genes,. cell 30 structure an

40eEngst gLt l@%%gaWasn%%‘ﬂl%% |t611%nr3ei 3% &g diRpeininate
GANgrdNDE , SwPPps essefit genes. (Table 5). During
transition fromGl to &, the nost prom nent (genetic
changes appeared to be downregul ation of IFN-rel ated
Eganebe SucBedscOl8, o STATEs WENES ABEE3E omedrR8VBSes with

dﬁ%l:@ﬁtj?étﬂ@ﬂeé%&eﬁi% g@ﬁ vvere al so observed in

rostate cancer ., Soriano, R,
HayvvarVHLth CngC@Hﬂi@O‘CGCR’ amam icts, crpng®s in the gene

e Qé‘éQQQAQﬁnP% 68%98%41@9‘1@58 L& Mfr&f‘ﬁoﬁagan\l}é@ogs liver

EYESSI on pro ng o uman CE| [ i ne nodel
(P bsEatie” Rt b R A A s i8] Wrdnpngh £eom L1 to

w D1 el f erre:si ghRadd mgci nGpy Qsériﬂ QUMY dRHeGEeSsh@Aation of
H(?Crllo ’ Q%%LG%O? @g@%s‘géGy) were ahafgggdzss‘?hé Zsup%rx)m.sed
learning method followed by a random permutation test
identified 152 genes whose expression level was significantly
changed during the transition from LO to L1. Among the 152 genes,
67 were upregulated and 85 were downregulated during this
transition. In the same manner, 191 genes whose expression
level was significantly changed during the transition from Ll
to Gl HCC were identified. Among the 191 genes, 95 were
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5 an antiviral agent but also as an anticancer agent;

however, certain types of HCC do not respond to | FN.
wOawwoegubati on of the |FN-rel ated genes can aCrapas/@n44s8

response of tunor cells to |FN, suggesting that

resi stance of HCC to IFN is exploited during the

transition fromGlL to Q. Anong the IFN-rel ated 10

genes, STAT1 appeared four tines in our |ist of

w81 M SRS 960&1e9é ddom J(a{rta@c!l Quding PRhkkertHefion.
genes _of the sanme fam| AT1 functions as a tunor

F%E%xw%%%%rg%%@%nﬁgpaarggFto e t 45t PEPR b2 GATexPressed

b@t@é@m 63 and cgreets, et aﬁr@dmg Bheaessay £xp3essieh dB36 genes
erest| %I y,jE f%l t r eat ment bhcrease TAT1
y

ai% % %@g?% 2R Ratr Y %%n%\%lera%s Heh§ASe uring the
tt&Ns el ab efirgenes taﬁ Raziaevmorﬁg gda¢csiganriBed dongto Foe

' H. 0 iLu,_ Y.
1 Bpedlap P hpanss peviban 3 AR CLFGRS T prpag then
th@mxmeesss?mir@ gr@agsnaﬁdwadowmr@@w&taesi ¢-hetst oifn30 genes
i n o r | ogy-4122,
P BR et ool el P,
| i nes "—"\ﬁa§>"c§9§§é¥€i/élﬁ MLl o fertéyRt iggriash seleitk@st ipy each

gﬁQ@é Ui QHEYéﬁé@géﬂz@Qs aWd GevandpfRuangs doc ,YehSoth¥htors
but yrat e enhances STAT 1 expression_in PLC PRF/ 5

ambja?‘aﬁj&‘t@ef)ifst SR I5UG MR §ltlh%fui“p}@§poﬁ§l§/§ﬁ§§§tt almost
alnb%fﬁé@@-lﬂ?@rwf wseBéctddéﬁéaﬁam&%rnsﬁﬁglom&aé@ were placed
. The facts that ATl i.s.a transcri ptiona

1 0T G aiied S e bentsitadr: PaEpr BrpRBgton, and
G -GFBRI anSpagnrol .i Fok ;exﬁmpébl otheVl 0 INagad$ &ha$. Riscriminate

, , Pt , . . Chi 1 L] .

shobklion & o Sngrar Sneselovact Mlcherpiese, pivers
(b BFATLL) dzom Tﬁ@‘ﬂéctﬂ”&r G20 eafgesd) of FiGGFRP--3Thaseheesults

119&98§'§§ t@lfaﬁ:QQEgE@Qe_Lr@%lsof%h@'s%llectg@e@%nggblays central
18860- 18867 (2002)) and that i s downregul at ed
reLef ny t ARt eFaARLIEY oRAER o%@qe t %f dic%ét PRRYPIeRETHe st
that decreased expr eSSI on of STAT1 duri ng t he

transition fromGl to f cilit e further ., .
ERAPLe &-CHenas Mo S SKprossEon ChRngaOREIAS sl Lishsition
fgemendid-dihckhatisi 3ivarouey to prRevaanedyoot liver (L1)

bi ol oqgi cal rocesses jncl ceII rovvth

2004 COTRER T JH5 ot o otasa e i dk A8 WRa, genes,
mpbthoyesmesis]labad ganes, SUpW@@SDt gehetec':r RD52¢2, t hat
p959g81§§ Qe!o‘elQ{Q!i %&5% rn%o%e%%ﬁli% e:gslila@e%ldge%les was

duri ng etranS|t| regul ation o
lnﬁé@,@se@en@@du hhep H@Ctﬁws@rmt@ngr@ heAndeRag agidn

d@fzréé@@ﬂ 86kt ag tReEXaHRL G 1dn @aﬁswheéewxrpfsﬁ% oB) .
changed during the transition from noder at el

di f f erlHiYRR ébeiﬁl%ls(mejt%}%&q%ﬁs d“rrfcfléifdeehtl"?%% éedrassct
ffﬁiyefmzs—zg\fa&e eXnr assi on) y\@gﬂaldms@l Idg:fzm@lyhffé%@—DPBl
AnBEADER ! PV AT R4 ot EERE” PEPEREET R ShES e Rer oy

Ugeeguhatmnn of an interferon (IFN) 1nduc1ble gene such as

IFI30 may represent host defense against viral infection;
however, it should be noted that several IFN-related genes were
decreased during dedifferentiation of Gl to G2 as mentioned in
the following section (see Example 10).

Metabolism-related genes include KARS, ALDOA, ASAH, MPT,
and GAPD. Increased levels of KARS and ALDOA enhance protein
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rel ated genes (Table 6). SPINT1 and LGALS9 turned out

to be upregulated during the transition from@& to
wG2004390131 is i nvolved in regulation 15 of  PCT/JP2003/004458

proteol ytic activation of hepatocyte growth factor

(HGF) in injured tissues. Previously, Nagata et al.

showed that transduction of antisense SPINT1 (HAI-1)

inhibited the gromh of human hepat oma cell s,

$Y99R8hLEYst Bl aysrafpebpPREiant Jr £
bg@ogr essi 0?1 %ll?&@égl\%ya ay K Qple_" rono, @ Sﬁ @ghﬂa%g of

8 B3 ok | SRR AR LS ADLO IR HaRa 8 OF FATEY | Aoid,
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sSupo res on o nepat CY. (0] a [
ot |y AT SR C TR e Cgont RLPae DA bt 1k D2RE, and

AT0KILbi 88R4 tlyspfeépd)nshhharfoﬂ']'épate(ﬂfeid’dﬂvﬁ tr:anspnﬁtma,f newly

PO T f R S e olae T Tecy & FaRFry FRapspgrter snd

annyotvedseénigeits aelhpseaalonetauge@mhtregtlian| ofi, various
mé{éébéﬂ‘i‘@tﬂé){hwa{ B%@Qﬁ%'e%éﬂg I O$LFui B opper ion as

net ast asi's. gal ect thought to
ar@PﬁP@’éofooéaﬂ%éYm%’éW agehestyn ( Channesi an, D. W

Lot an Pﬂ%teémygﬂﬁ%réiatéﬁ5 S in@hud§0C§@BL§KH dﬂSD CST3

Gabi us and Lot an Car ci ngenbryonic antigen
gttt hegd g}rycvc?c%ﬁﬁkﬁg%tf&m@e&l% | Lg&raesegy serum level of
cgabentddeih whb th’@lfVé?(Dllan:Cﬂﬂ@d)mﬂE@a@ﬂlehi,s Waneely develop

D EEn g2 AL N ovFE g8 BATREFF Nt hS" (e ( FARGTREORCH (Bl
PG2zobakBl, BBl PMshaakto 569 anbooeati d¥. seQueggeei, I., and
CHERL) Sl AR A s P g a8 BB e
wilek rieeisated erir W 1 Ive noiaesiat od/ Prokdtdr tgimghosis, Eur. J.

cﬁﬁ%auéﬁeﬁ(l@lEH”CBhQEﬁeﬁS §J‘i‘ 35155 §9@p‘(9§9é factor,
downr egul ati on of BN P3L and pr onot es

oncog %enesrla%lqefltaétﬁ%gﬁrfﬁ? d]é’tﬁlfhf@ éfh%t iFfslot. RPS3,

RPYNSI LR] RBs12. MaNy nERiANRIH i9H :Laradc@;ﬂﬁdslg)éﬁweaﬂcoahange
rel at ed % nes were JBSO dovvnrglggll' d uring this

d
1P GARYt PO IRARGHTR t | hus,eQB% %Fl terns are
deneodingdaby i vke - énzﬁmatmbepﬁotéebeblﬁﬁSmetbylatlon and

ro [one a I ecr ng_t he
BhEREPERR  onreoovh e Sheef BReR” R RRCHLYSs
T RARRES 20 ragn 10- dye metdh ydaisat Pié., olbl@pararr estpmmm:f r@3e in

|
ODRE-LEL10R1 51 S5 BR800 g6, bbbyt
DWxaﬁ?ﬂgh@hrspﬁ@%O’Eﬁ?éréggiL@ﬁsof 152 genes whose

expr eSS WasL ko S GF gl%ﬁéarféﬁfd@dr@wﬁéw Jeh RBlCCl
transition fromLOto L1 191 genes whos

a
WBSR pPRIST R v 1 S é&ﬁﬂsﬁ%épiﬂe?éam Ifii%r1'r<?1g}1t heThe “RB1CCI
ptbasshtion ha9orldedwl &dof Y Lthib}umo bh gaitass sdi0g@ne RBL,

BT S ot B ote b TR Fof PAHtr 0 hengsnests via
debosesedpaessvihywas RBL protein.

Thus, HCV-infected pre-cancerous liver is
characterized by the altered expression of these genes, which
suggests that initiation of hepatocarcinogenesis occurs during
HCV infection. Among genes whose expression changes during the
transition from LO to L1, those involved in proteolysis and

oncogenesis may serve as molecular targets for chemoprevention
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20 significantly altered during the transition from &

to G3 (Fig. 1d) was shown by col or display. These
woenemocieear | y di stingui shed the sanpl es in treTuUrE03/004458

consecutive differentiation grades. Fig. le-h

indicate the expression of the selected 40 genes in

each transition stage in all the 25 sanpl es.

Expression of the sel ected 40 genes whose expression

ofagcelgasbbcantdygattered during the transition from
LOto L1 (Fig. le), fromLl1 to GL (Fig. If), fromGl

to @ (Fig. 1g), and from& to G3 (Fig. Ih) was al so
Eﬁ&lﬁp\lﬂe?y G@h@:ﬁ wdaio%l@ @Ypreé’éutaolgeﬂm@d dOr e Q]?lei tr&esittion
transition st di.scri e S es _bhef or
EL R RS =IhD) €8 et S sEentiaten BE 1)
sel ectGhet) vgmm GX]JJ:@&IQ’I.OII rearEs iatlitarest ageritngy the
t%%ﬁ% ?(5'1‘1 ?}:Ognhfl (y f g rl%%tllu IIQQSQ %%%g% es'_gcr%%a-'l:_ d genes,

\ crimnairve or man € selecte
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gegﬂléé a%n%%o%—%%ﬁ%/t% O&@§e Ecye‘l:%%q(}% %Qf}.%%&related genes,

classifier e sel ected genes I n eac
a@@ah%m@?%nr%ﬁEﬁﬁﬁevﬁﬁﬁ%ﬁ%Qu%ﬁpe$n(%%%het4hn5|t|on t he

m Ni- MyA <H frantes -Aaastdd genwWass €@ sly BRtegn WHJIE | mF and
n?%&?@ﬁp consecutive two differentiation fdes 4
195%% %?nﬁﬁéiufcgdafb%?t‘(ﬂ%uoﬁu AY"e 5541 € % s andt Perae
thas appsied 4o iﬂﬁl@llSﬁlﬂ@f e@fl IGE-hendeddd nedYl proliferation
di ff rentlat ? gr des |nd cated b the glack bar
es

Tt estOriaRD “rl% TR ERY S SARIE
d@WmssgﬁledloheoftEB¢ssa@©m@s Mﬁthl$©elm@@utamw ohr 9Me

%(Eh(gtl%xg)of 18%&&: %ﬁggﬁ .T./f?_é::'s %ougnpeﬁggg/oalso
Slg@wdotlgan@l@fpﬁgam @S@lwsmfg@wf hIﬁﬁF%?Btati@di@%P‘l in HCC

c¥988e 8 %P5 SRR tehRRged dYLERY (6KLLET ans Kaeln f som Kato,
non- cancerous |iver (LO to pre-cancerous |iver (L

Ttrohitphareanter ofRP39ER - (R1) YomawFd. d¥ffe?%%@?%§edf
F]E@Q{d aﬁﬁ?)ly grfﬂfi@ilﬁak\ﬁh%regl ffer@@ﬁm@—aﬂlc&@(‘ad f 1&)s19 of gene

noder at e ifferentiate an r
e’ﬁ%’a‘é?ﬁf%ﬁlglﬁu?%?% ?%?E‘&C%J(%Z)g%cb%%mﬁ using cDNA
mﬂcfé&fﬁﬂ?tai@dntffié&ﬁioﬁk@fe@sm@@ ofivd heed ehe sv iws e
cEEPLESTEO0- 1T ST AL S SRLY- SLODLTT cantLY ALLT egent

% non-cancer VET F e- cahcer bus
2129e21811)20pYe-avahderlgusedh vér. ( CXpbamd veBl . Carnot, F.

F%’.\Iifﬁf“c@t 'J"jlt e%r’é@go(tm?f erégﬁ(% lKr‘\iJrﬂgcﬁ)rr@t bat f&iellf{:.pflcatlon

and’ noder at el i ate
uﬁ%@@r%@@ﬁyma@¥@¥é¥@ﬁt@%@%ES+E£:?@2@1%ﬁﬁn%609$®e expression

pebfieesntd At tdeG{ €3 ) WD 1 RNYSEEd a;qwl@g&g:atlofé@@ures
net hod of MATLAB R13 with the SOM 25 too5886 ?9% bIe

ofnhg%t%%l%?%%r carcinoma, Oncogene 21 2002
ThétdaﬁdWMmthSphééeﬁtliﬁﬁéﬁﬂi@d%ﬁﬁﬁﬂﬁkbé&ﬂlﬁ&@hameﬂmslghts

tﬁ%\g c%owr}% er%“%gn([e?({,legf( ¢l CQCWoargle%%g l'qgéweiready occurred in
well differentiated HCC. MAF functions as a regulator for cell
differentiation. BNIP3L induces cell apoptosis via inhibiting
activity of BCLZ2. 1In some cases, expression of FOS seems to
be associated with apoptotic cell death. Thus, downregulation
of these five genes is likely to trigger the transformation of
hepatocyte after chronic HCV infection.

Signal transduction-related genes such as CAMKK2, GMFB,
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and pre-cancerous liver (Li) , pre-cancerous liver
(L1) and well differentiated HCC (Gl), well

woizodsawerssi at ed HCC (Gl) and 30 noderately PCT/JP2003/004458
differentiated HCC (&) , noderately differentiated
HCC (&) and poorly differentiated HCC (G3) were used.
The vectors of neighboring cells were |ocated close
to each other in the 155-dinentional gene space (Fig.

RER1 Wi @k Mzf2 59 ndér?cf‘tE@-‘Etlt hearﬁ?'ﬂra{rpo{‘c%fpg:l%n—@él@ted
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py@%Cé% venent (red letters) were | ocated cI ose to
sanples (Fig. 3a). & sanples wthout venou
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f.ere di
afEfhd STl o o 0, g1 adeon Wen 4 o by S SRS B
upmmie@d dl@nglqﬂu‘sh@n@ean?eh@crredfmuslutpt% upplerce an

%&@&f&@%;}@eﬁ%ﬂ’é&{l@ ed thah ﬁ.@%hﬁ?ntguf@é glﬁd’écpatocytes

non- cancerous and pre-cancer ous l'iver and
d g @ls expre sedica: P ATP¥lagenparal §9vr ¢ ggtracellular copper

iddevdlerht-henahsg 9@@@1:&@5@?)@0616%@6 £ 103 dam%@_;e' M&teﬂ.llainj ury.
Ap licabilit He at ocel |

I'cl nona one 0
T4 P oot UMD | SHer SO duf e - Tembvere ¢
chiepé hefiadyat hrad aepmteuba tunier dﬂeSvéa@@meﬂtl Snltﬂ'le murine HCC

t h
BT e oL S S lnder BRT Ty Haf g Phe A e Sopriteare
Y apdNoguagt esBi prolofida hetl dj sbaseindaet igu) didfgtani, T.,
KP%}I?%&?S% ongg%ﬁe?ﬁ::?ratdngézm beﬁ as@?%cﬁi&pzo F’Jl St heI'ej era,

anges of’ lon’ gradé tunmor ce
Ay agn@@i1 sFalfdl melhagEpe neoripe suelhe brblhig@saoort ca"%JeﬁPntlne

fésg‘é:js | RkE GEPEESpheF apyg P& &fdecsiyein [ th8Gurine
present i nventi on, genes whose expressi on

h%m?%q:%%le% Wt‘ﬁar%h%?f@%n%%Jszs antPteveé! opMeFet of 2HoC 68-773
(ao@1y dentified. A supervised |earning nmethod followed

%o?eng\ng er nuta Iorijtgﬁ’t%ltlﬁfyscc%ﬁ ego sel(ﬂgE Oﬁg)nesche
déwansditlanidn ocnf naam sahiex ddsnt | yene WA oahd
detoxification-related genes such as MT1H, MT1E, MT1lF, MTI1B,
MT3, and UGT2B7, promoting the dedifferentiation of HCC.

Using anti—hyaluronan receptor-1 antibody, Carreira et
al. showed that the number of lymphatic vessels was smaller in
HCC than in non—-tumorous liver tissues such as liver cirrhosis

(Mouta Carreira, C., Nasser, S.M., di Tomaso, E., Padera, T.P.,
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35 HCV infection (LO to pre-cancerous liver with HCV

infection (L1), fromL1l to well differentiated HCC
wOGh)4/09166m GL to 32 WO 2004/ 090163 PCT/ JP200B¢ 0082058004458

noderately differentiated HCC (&), and from Q& to

poorly differentiated HCC (G3) . The m ni num di stance

classifier and the self-organizing map (SOM wth the

sel ected 40 genes whose expression is significantly

BShERELD ¥ N epGH L&RNSELT ON S QUEs Pn CaR. ROITEEELY is not
pr edi ct the differentiation grade of tumor _tissues,

rerﬁ“a%w‘%%s%o gERR st CBAP bES B3RS T oI SYTHR P thermal liver
b Ubbd ef et d ditd DB ner adﬁnoﬁ:eb@@a@mdnfm REIRENIiRG r cancer and

BTreT It an G Giuc oL 5871 S0bA betiey 10 En€Tesen
1ﬁﬁ§%ﬂ£&ﬂ03ﬁ£&ﬂ@ﬁﬁionTabhmmﬁukaéspenseeteiaﬂpﬁe§enes such as
RiPueCER G Tty Hp. gina [y, (IG5t od 0] fplind ) ene
tNen S5 1 - BEOmM NLL 680 G1, AdndllcdBindlLtisyt (dhB)ges 2;Lrl)
miér%%ﬁén@ nggn")%xcgl g%%r((%lé%ﬁh% %21895'! LFop,}L to
G- 2By repoute 395§V1Qqsqy GﬂagﬁTgquﬁ]gggoQunQ)complement

c pch@a_nt %x@ d&\ﬁnﬂé%@ag&i %/ tnké, @ar@i%%&% (&a%k H.

Gl-147T, -165T 2). (5, 3) -60T (5, %
S%go%) %Q §@¢. ., Kitahara, 0., Yanagawa ., Yamaoka Y.

Tsunoda, T., Furukawa, Y., and Nakamura, Y. Genome-wide
analysis of gene expression in human hepatocellular carcinomas
using cDNA microarray: identification of genes involved in
viral carcinogenesis and tumor progression, Cancer Res. 61,
2125-2137 (2001) and Iizuka, N., Oka, M., Yamada-Okabe, H.,
Mori, N., Tamesa, T., Okada, T., Takemoto, T., Tangoku, A.,
Hamada, K., Nakayama, H., Miyamoto, T., Uchimura, S., and
Hamamoto, Y. Comparison of gene expression profiles between
hepatitis B virus— and hepatitis C virus—-infected
hepatocellular carcinoma by oligonucleotide microarray data
based on a supervised learning method, Cancer Res. &2,
3939-3944 (2002)).

Example 10. Genes whose expression changed during the
transition from well differentiated HCC (Gl) to moderately
differentiated HCC (G2)

Genes whose expression was altered during the
transition from G1 to G2 include IFN-related genes, cell
structure and motility-related genes, transcription-related
genes, and tumor suppressor genes (Table 5).

During transition from Gl to G2, the most prominent
genetic changes appeared to be downregulation of IFN-related
genes such as OAS2, STAT1l, PSMEl, ISGF3G, and PSMBY9. Similar
genetic changes were also observed in prostate cancer cells

(Shou, J., Soriano, R., Hayward, S.W., Cunha, G.R., Williams,
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&-20T, &X-59T (6,1) &@B-21T (6,2) &B-80T (6,3) &XR-1T,

&X-163T &-161T (6,4) &X-28T, &KR-155T (6,5 &X-90T
wOBpde)oo@33107T (7,2) G3-25T (7,3) XR-46T, Q- 82T/IP2003/004458

&X-171T &-162T (7,4) (7,5 &X-37T &XR-6T, (XR-58T 34

WO 2004/ 090163 PCT/ JP2003/ 004458 (8,1) G3-35T,

&3-81T, G3-174T (8,2) XR-49T &XR-23T &X-12T (8, 3)

&-10T G3-19T (8,4) (XR-89T (8,5) &XR-43T, XR-182T 35

P \f\\p 2004 @9016g  HCTH JR2003/ Q04458 ; 1Fak} @ f2a human cell line

|n|copatholo I c characteristics per study group

madeh s Rt Q%kﬁHQﬁQS%FFﬁﬁﬁQ%}ﬁ)QHﬂ%ﬁ§CR(§BVQk§§qu§ﬂOf
irdexe M ron sMahe14nd4i6 prosfiate Bmﬂdr%)rﬁ@e:e(s)éﬁ@ﬁ'}) Proc. Natl.

A RE ﬁoélézlgg Zhtisde (CHTE0Y S S mny o
anfworiwizd Eognt2bd@. 315008s5a6. &2t bedidevad)t; however,
cFrP g PRI BB, i Modobbodiidh o
the IFN-related genes can attenuate response of tumor cells to
IFN, suggesting that resistance of HCC to IFN is exploited
during the transition from Gl to G2. Among the IFN-related
genes, STAT1 appeared four times in our list of discriminators
of G1 from G2 (Table 5). Unlike other genes of the same family,
STAT1 functions as a tumor suppressor (Bromberg, J.F.
Activation of STAT proteins and growth control, Bioessays 23,
161-169 (2001)). Interestingly, IFN treatment increases STAT1
expression in hepatocyte as well as many IFN-related genes
(Radaeva, S., Jaruga, B., Hong, F., Kim, W.H., Fan, S., Cai,
H., Strom, 8., Liu, Y., El-Assal, 0., and Gao, B.
Interferon—-alpha activates multiple STAT signals and
down-regulates c-Met in primary human hepatocytes,
Gastroenterology 122, 1020-1034 (2002)). Upregulation of
STAT]1 in HCC cell lines was observed during differentiation
induced by sodium butyrate (Hung, W.C. and Chuang, L.Y. Sodium
butyrate enhances STAT 1 expression in PLC/PRF/5 hepatoma cells
and augments their responsiveness to interferon—alpha, Br. J.
Cancer 80, 705-710 (19992)). The facts that STAT1l is a
transcriptional target of the IGF-independent apoptotic effect
of IGFBP3 (Spagncli, A., Torello, M., Nagalla, S.R., Horton,
W.A., Pattee, P., Hwa, V., Chiarelli, F¥., Roberts, C.T. Jr.,
and Rosenfeld, R.G. Identification of STAT~1 as a molecular
target of IGFBP-3 in the process of chondrogenesis, J. Biol.
Chem. 277, 18860-18867 (2002)) and that IGFBP3 is downregulated
during the transition from L1 to Gl strongly suggest that
decreased expression of STAT1 during the transition from Gl to
G2 HCC facilitate the further dedifferentiation of HCC.
Transcription-related gene TRIM16 that is involved in

a variety of biological processes including cell growth,
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(-) 7213 (+) 014 5 Non-tunorous liver N.S. Normal

or chronic 2 15 2 hepatitis Liver cirrhosis 5 20 6
wouromwooaicB f er enti ati on, stage, and venous i nvapCOIPNO5/@04458

5 determ ned on the basis of TNM cl assification of

U CC. Fisher's exact test, Student's t test, and

Mann-VWhitney's U test were used to elucidate the

di fferences in backgrounds between each
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BCL2- relate gene, and metabollsm— and energy generation-

related genes (Table 6).

SPINT1 and LGALSY turned out to be upregulated during
the transition from G2 to G3. SPINTL1 is involved in regulation
of proteolytic activation of hepatocyte growth factor (HGF) in
injured tissues. Previously, Nagata et al. showed that
transduction of antisense SPINTLl (HAI-1) inhibited the growth
of human hepatoma cells, suggesting that SPINT1l plays an
important role in the progression of HCC (Nagata, K., Hirono,
S., Ido, A., Kataoka, H., Moriuchi, A., Shimomura, T., Hori,
T., Hayashi, K., Koono, M., Kitamura, N., and Tsubouchi, H.
Expression of hepatocyte growth factor actiwvator and
hepatocyte growth factor activator inhibitor type 1 in human
hepatocellular carcinoma, Biochem. Biophys. Res. Commun. 289,
205-211 (2001)). LGALSY belongs to a lectin family that is
involved in cell adhesion, cell growth regulation,
inflammation, immunomodulation, apoptosis, and metastasis.
Several galectins are thought to be related to cancer cell
adhesion (Ohannesian, D.W., Lotan, D., Thomas, P., Jessup, J.M.,
Fukuda, M., Gabius, H.J., and Lotan, R. Carcinocembryonic
antigen and other glycoconjugates act as ligands for galectin-3
in human colon carcinoma cells, Cancer Res. 55, 2191-2199
(1995)).

BNIP3, a BCL2-related gene, was downregulated during
the transition from G2 to G3. BNIP3 shares 56% amino acid

sequence identity with BNIP3L. As mentioned above, expression
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ExamplelﬂzC)¢oﬂotbdispbhy|ofithe expression of the selected

genes in each transition stage

Expression of 152 genes whose expression was
significantly altered during the transition from LO to L1 (Fig.
la), 191 genes whose expression was significantly altered
during the transition from L1 to Gl (Fig. 1lb), 54 genes whose
expression was significantly altered during the transition
from Gl to G2 (Fig. lc), and 40 genes whose expression was
significantly altered during the transition from G2 to G3 (Fig.
1d) was shown by color display. These genes clearly
distinguished the samples in the two consecutive
differentiation grades. Fig. le-h indicate the expression of
the selected 40 genes in each transition stage in all the
samples. Expression of the selected 40 genes whose expression
was significantly altered during the transition from LO to L1
(Fig. le), from L1 to Gl (Fig. 1f), from Gl to G2 (Fig. 1qg)},
and from G2 to G3 (Fig. 1lh) was also shown by color display.
The selected 40 genes in each transition stage discriminated

samples before and after the transition.

Example 13. Validation of the selected 40 genes in each
transition stage to distinguish the differentiation grade of
HCC

To validate discriminative performance of the selected

40 genes in each transitilon stage, the minimum distance
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pre—-cancerous liver (Ll) to well differentiated HCC (Gl), from
well differentiated HCC (Gl) to moderately differentiated HCC
(G2) , and from moderately differentiated BCC (GZ) to poorly
differentiated HCC (G3)

Expression of the genes whose expression was
statistically significantly different between non-cancerous
liver (LO) and pre-cancerous liver (Ll), pre-cancerous liver
(L1) and well differentiated HCC (Gl), well differentiated HCC
(Gl) and moderately differentiated HCC (G2), moderately
differentiated HCC (G2) and poorly differentiated HCC (G3) was
analysed according to the method of MATLAB R13 with the SOM
toolbox available in the web site,
http://www.cis.hut.fi/projects/somtoolbox/ (Kohonen, 2001).
40 genes in each comparison between non-cancerous liver (LO)
and pre—cancerous liver (L1), pre—cancerous liver (L1l) and well
differentiated HCC (Gl), well differentiated HCC (Gl) and
moderately differentiated HCC (G2), moderately differentiated
HCC (G2) and poorly differentiated HCC (G3) were used. The
vectors of neighboring cells were located close to each other
in the 155-dimentional gene space (Fig. 3a), where (m, n)
indicated the cell located at m—th row and n—-th column, NL-XX
indicated samples from non-cancerous liver without HCV

infection (LO), IL-XX indicated samples from HCV-infected
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sgngengglé 3a). GZ%Eémpﬁgs w1tioutﬁ§znouzb1nv§glonh€ere
located close to Gl samples and G2 samples with venous invasion
were located close to G3 samples. Thus, the SOM classified G2
samples into two subtypes, i.e., tumor with venous invasion and
that without venous invasion, in the stream of
dedifferentiation grade. When the distance between the
neighboring clusters was shown by colors where red indicated
long distance, the red cells in the upper area clearly
demonstrated that the non—tumorous (non—cancerous and
pre—cancerous) liver and HCC samples were relatively far apart

in the 155-dimentional genes space (Fig. 3b).

Industrial Applicability

Hepatocellular carcinoma (HCC) 1s one of the most common
cancers worldwide. However, there is no therapy that can cure
the disease. This is presumably due to sequential changes in
characteristics of cancer cells during the development and
progression of the disease. Particularly, progression of
cancer is often associated with the changes of differentiation
grade of tumor cells. Diagnosis and management of such changes
of cancer cells will make cancer therapy more effective. In
the present invention, genes whose expression correlates with
oncogenesis and development of HCC are identified. A
supervised learning method followed by a random permutation
test is used to select genes whose expression significantly
changes during the transition from non—cancerous liver without
HCV infection (L0} to pre-cancerous liver with HCV infection
(L1), from L1 to well differentiated HCC (Gl), from Gl to
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Non—-tumorous liver N.S.
Normal or chronic
hepatitis 2 15 2
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*  Tumor differentiation, stage, and venous invasion were
determined on the basis of TNM classification of UICC.
Fisher’s exact test, Student’s t test, and Mann-Whitney’s U
test were used to elucidate the differences in backgrounds
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N.S., not significant.
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from cancer patients.

A method according to claim 1, wherein the human tissues

are human liver tissues.

A method according to claim 2, wherein the
differentiation grade of tumor is selected from the group
consisting of non-cancerous liver, pre—cancerous liver,
well differentiated hepatocellular carcinoma (HCC),
moderately differentiated HCC, and pcoorly
differentiated HCC.

A method according to claim 3, wherein the genes and/or
proteins are differentially expressed between
non—-cancerous liver and pre—cancerous liver,
pre—cancerous liver and well differentiated
hepatocellular carcinoma (HCC), well differentiated HCC
and moderately differentiated HCC, or moderately
differentiated HCC and poorly differentiated HCC.

A method according to any one of claims 1 to 4, wherein
the expression level or pattern of genes and/or proteins
is examined by means of DNA microarray, reverse
transcription polymerase-chain reaction or protein

array.
A method according to claim 5, wherein the genes and/or

proteins are selected in descending order of the Fisher

ratio.
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1. A nethod of defining the differentiation grade of

tunor wth genes and/or proteins selected by the
webeaiiticeal 5 anal yses based on the expressi eaTAR20e5/004458

or pattern of the genes and/or proteins of human tunor

ti ssues obtainable fromcancer patients. 2. A nethod

according to claiml1l, wherein the human tissues 10

are human liver tissues. 3. A nethod according to

7.0l al M get WS 8LRol-REnydtbl 818DHI 84PN grpdier Ofn tHHDMumber
Is selected fromthe group consi sting

of
non- Edné&ro @S TISSy énd/Sre PERFECEFGuUS Pveéweeils HReppd 100.
differentiated hepatocellular carcinoma (HCC),
noder at el fferetlat d oor | :

B0t 1 6 BRFSCedHEET R0 RONBERYA Bcthral dFERd dif pumber
wher eifh dhlee @i’m aaaraﬁ'/o&f praefimnat disndeaween 35 and 45.
differentially expressed between non-cancerous |iver
and pre-cancerous liver, pre-cancerous |liver and well

9 di ffé\rmmthatie@lcc@eqb'am@dm cdbam 8ardigmden (HHEChumipelk| of the

dlff and joder atel y differentiated HCC,
ng{?er at%l drtfer élntl ated HCC and poorly

dlfferentlated HCC 5. A nethod according to any one

10f cliahBBndat O die RERR) Bhe td¥er LB OIbY @¥aldeOs £ tumor,
pattern of genes and/or, proteins is exam ned by neans

of DRSS P GRS SIEDS &fscription
pol yrer as erethaiti nee a@ined®n a@id /pirotdidte iavy ahatb hake the

t hod wh th
o o1 6 . SRS A St TR Sandng BIRIG 5P e naet
Fi sher 3&umﬂqanceﬂﬁismmlﬁ@ﬁ4kﬂﬁﬂx&&—@@ﬁkiﬁ2368ﬂﬁﬁﬁﬂ58
7. A WEth a%ﬁﬁﬂgﬁﬂﬂm}ﬁb%%ﬁl@ﬁ%(Wéfi é?éﬁ%ﬂ?%ed

nunber of e genes and proteins is between
100. 8. Almmﬁaflclcwadi PG - S @r, @7eldher ei n

t he nunber 1§@Jeﬂﬂ%&®%ca%q{cp&m%qta%e@ IS ARl \MBRN ated
35 and 45. 9. A nethod accord to claim8, wherein

t he nunberHQﬁ tdHe m‘-‘gj@ﬁ@éte&ﬁ’d/ddf il 9k BAS angt Reorly
A net hod of; fdefddH i e }ﬁjdf%ﬁﬂ’]tl ation grade of

tunor, the thod np t s, of ctin
genego)and/d(?r Jd’tgsltﬁ“se ‘{?ﬁfeﬁ%\‘?& O%%(*?@% Oﬁ'—é gr‘l’érl’orgb
ratios in mnwrﬁr&omdaﬁmm/dlorpmmem)us l'iver and
pre-cancerous liver, 15 pre-cancerous liver and well

differentiated hepatocellular carcinonma (HCC), well
1di f f ér metthatiedf HEE ianicharbterdt £f grefi f faf eont icateeld o HAQmMOr,

or MMGR! & o A I dne et ek g And poorly

(a) determining the number of genes and/or proteins to
define the differentiation grade of tumor;

(b) selecting a number of genes and/or proteins decided
in step (a) that have the highest Fisher ratios in
comparison between non-cancerous liver and
pre—cancerous liver, pre-cancerous liver and well
differentiated hepatocellular carcinoma (HCC),
well differentiated HCC and moderately
differentiated HCC, or moderately differentiated
HCC and poorly differentiated HCC;

(c) applying the data of genes and/or proteins selected
in step (b) to all samples; and
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differentiated HCC, and 20 (b) defining the
differentiation grade of tunmor by using the genes

wanai4moosot ei ns. 11. A nmethod of defini ng t hePCT/JP2003/004458

differentiation grade of tunor, the nethod conprising
steps of: 25 (a) determ ning the nunber of genes
and/or proteins to define the differentiation grade
of tunor; (b) selecting a number of genes and/or
protgiys deotded g ivhSIER dedthalt iRAY &tk HOheslor.
Flsher rati os in ~ conpari son between non-cancerous
I'iver and 30 pre-cancerous |liver, pre-cancerous |iver

12and \Mshleth@aféﬁrﬁﬁl@@th@mm@iémtﬂtm G2 tumor,

(HCO),. well fferentiated HCC and noderately

di ffé?heehtni‘eat(}lepdJ 1B TS TRSH 50 )Pfg‘l fferentiated HCC

and popor | )dediefﬁn&fr&l’ﬁg‘ alhednh'lﬁﬁer%f (neapphyi/og pheteins to
dat a of genes

al |l sanpl e5; and C@ﬁoéﬁ%ﬂ]l &5 e %%%%%ﬁf)ds

(d) OeXi nls&gletcrtexrdg ‘afremmﬁr atfi gengs adsl/ofr pupteingXle@ided
nmet hod of h f I t

t he net hodl corrplpngﬁz €§?Eprgﬂfq%@?iﬁmggtg??nsﬁ%ﬁgygﬁios in
number of e R Grepresie NP tERNGRIqURe Itifeer and

d'fferent'ﬁﬁéiﬁhﬂHéEB%éﬁiﬂﬂéEDrpr%bha§%%%%hbn91§eBU£@§rwell
of genes and/or proteins decided  in step (a) t hat

have the HgHesten:aesd %Had'é)qer?‘ G &3 <o IR WeETE) -
non- cancerngasl :dl\/ﬁﬁeﬁfd:d i g QEGI?][H}ﬁi O&tﬁiéﬁa/tﬁﬂy

pr e- cancer pu i ver, an iffe ent|

hepat ocel I‘ﬁ]té\li’ %%}H%%%)Or I’We ?ajf erdelrﬁﬁeaﬁeéglated
HCC and noilet atrel ypoah fyf etiemid adradi 4@ HIC noder atel y

di ff ent| . n I HCC

(c) ppI w%gg&%ﬁlerl—%gthg 8 1r:)‘—:Sgﬁle egé%/ae[{&&r% téf:a%g'fgg sdPected
sel ected im step () TtCD all ssampless; (d) designing a

m ni gym di glance; aé%ﬁlfﬂﬂurw&lwan?ce C@fa@sﬁfﬂ@ﬁ%th the
and/or proteins selected in step (D) e)

ply
the m ni miats Sfapeses|axyiqy progedrgned e@beqinlfstséﬁp (b) ;

(d) t9) al |y sspd s tHd higehematii Beasekl c0agaNEZEATIERIgned
with the dat'a of aII t he g_]:nes nd/ or proteins

sel ected itPstepP (H: TPt t he self

or ganf zi ngydredr geney ateed bagahem@fg)map w&lﬂh shaplasy of all
and 25 (h) deflnlnég dfferentlatl eof

tumor. 13,9 I§T9Dr0 c rryl ng P ot ?he od accorecp nbb
to afy) oneappalym@mm tefld qagamhemgtmacp)mmeg@&‘e@\mn step

chi ps, (f) to all samples; and

(h) defining the differentiation grade of tumor.

13. A kit for carrying out the method according to any one

of claims 1 to 12, the kit comprises DNA chips,
oligonucleotide chips, protein chips, probes or primers
that are necessary for effecting DNA microarrays,
oligonucleotide microarrays, protein arrays, northern
blotting, RNase protection assays, western blotting, and
reverse transcription polymerase—chain reaction to
examine the expression of the genes and/or proteins

selected by the statistical analyses in claims 1 to 12.
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ol i gonucl eoti de chips, protein chips, probes or

prinmers 30 that are necessary for effecting DNA
waoiereae1says, ol i gonucl eoti de m croarrays, pr8CeiIP003/004458

arrays, northern blotting, RNase protection assays,

western blotting, and reverse transcription

pol ynerase-chain reaction to exam ne the expression

of the genes and/or proteins 35 selected by the

st at isld ca g@ﬁsy%ﬁﬁi({‘o'} gr@t@n]s R rdingPRr\Bny one of
2004/ 090163 "PCT/ JP2003/ 004458 , 14. Use of genes and/ or

pr ot &lFd e dort@ g fFOTafFreRe oY @i HeIE o 2PLT S
screeni ng anti-cancer agents. 15. Use of antibodies

pecific t enes and/or pr.ot.eins 5 accordi to _any.
15ne. SEGIH TP (RO egt (g A 6aq/pr Protéins
di f f elcerirdjrrages.anypbne of claims 1 to 12 for treating tumors

in different grades.
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