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WD 2004/ 108964 PCT/ SG2004/ 000166 DI FFERENTI ALLY
REGULATED HEPATOCELLULAR CARCI NOVA GENES AND USES
wQ RiERE@96H CROSS- REFERENCE TO RELATED APPLI CATPONSGIt0i#/800166
application clains the benefit of U S. provisional
appl i cation nunber 60/475,508, filed June 4, 2003,
which is hereby incorporated by reference. FIELD OF
THE I NVENTI ON 10 The invention is in the field of
di agnostics and therapeutics for cancer. Mre
SPaSLi . . Y ol
o S EERBNPALL PREDAN 0 Hep AToChEL DA FiRgmiona
carci noma. BACKGRGENES ANDTHEES THHEH@N . 15 :
Hepat ocel | ul ar carcinoma (HCC) is the nost common
primary malignant tunor of the liver that accounts
for more éﬁ@?SJ@?ﬁENCEQFO REDAGTED WPPL fh¢eoiSar ki n
et al., 1999). Many risk factors have been associ at ed
wi t hThikepplécatibo plabns thetberiE, of U. Bigiradsingal pphdation suber

titis C ral inf .
o P led R & 20gB itel bbbl oot b Bergnce.
Death generally occurs due to liver failure associated

20 with cirrhosis and/or rapid out%rowth of multiple
nodul es. Appr oxi ndilEL QF THEINVENIIGN new cases of

HCC ay e. di agnased,, e [ nd t cancer ks

espebheivpARBAS HE g Rl o BhancRiS b RFBRSRE R congrpy More
sp‘?euiﬁc_agﬁ h&ivéitidnGain HBifleR] S gHEnoMics88 BedrapRiticd for

considered to be the main curative treatnment, only
hepgtoselinlar caggisea.are suitable for surgery at the time

of presentation. This is because either the disease is

detected at an 25 advanced stage at presentation or

t he under | yi ngBAGKGROUND ORTHE INYENHOR ve

precluded surgical] intervention. D agnosis of HCC has

" ncl Haeatossnlat eatginone ({?1{?55? theanps cofpman Prigasry fRalignagh

m&ﬁﬁ* o h&gi&@{hat 596‘351%& G hSRIhANTH% B%@&%%@Y%ﬂawme (Parkin
el evated serum al pha tfetoprotein (AFP) levels (Yu and
etlabel999). MoOR)isk flotveyleave bebmesabdiand ofithARPdévlapment of HCC,

B 0 R RS B ekl e
géABE 8k SosBHAD t6:8ing) RETTDeEIh g AR R beduBP@le t8Miet RAHre associated
1994)." Treatment of HCC has included interferon

with girgiogisand/oarapid putgtovdth ofsultinle nedwiesy Approximaighyd.25-1

oved 1 WD 108964 P 004 1 . .
S By st oL A At R e M Bl iy emmsgiatty
prellent id $8utheadt A’ CKiaf 48l suB(ABiran AVtied. WkileyiBgibal\tesection
been used to address changes in [gene expr essi on of, HCC

isccoptderad tope the gryn cupiitscireatment, oy d9-15koelrasestarg puitable for

\
T T O T e
advapesdi ssagent presasitioncirelie tmlerGinpeot fisd fenciomllreserve

sel ected for, each study and exhibited wi de variation
pregludetesyrgiseliipterventionys 1initing the potential

sig %g%%q%_ﬁ% B 1k bddnided Wotebfich %@g&%ﬁé&ﬁr bl on

I NV I'nvention provides in part no ar
radivl dgicad idvestigatipat acbtht detecti@pofelevated sedith {ipleCietdphatein

be_ used f di osis, to asse .
&?ﬁégmm%?%é? 2 OWESF: Afatlar o] 55?% Bfgrgpsive to
HEQ o g@én sErvoll B FMEEH h&atic BREE  subl ad R chrthosis, and
other cancers such as germ cell cancer (Bosl and Head, 1994). Treatment of HCC has

included interferon therapy and antiviral drugs, but the results have proved
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conpounds for HCC therapy, with high predictive
accuracy. In one aspect, the invention provides a

W@ eompassdsd on i ncl udi ng an addressabl e col | ect POTYSG2004/000166
two or nore nucleic acid nol ecul es, or polypeptides
encoded by these 15 nucleic acid nolecules, that are
differentially expressed in hepatocellular carcinom,
where.t he nucl eic acid nol ecul es_consi st . essentlallgbo3)

urpredieiablegad dhecetfestivenesn maybelimied (Lac 1997; Yy ki
Vb e IR0 s U QAL IRETERL S SRR e

al| 2@02y Okalbd ¢t anZOt)h;eHmdaleeal; 26@1; Shirotaag ul, 2601; Tackélkélorne et

encoded po] ypepti des, . set forth in ny one or nore of
aly 2 le Kuget @hﬁﬁ%ﬁmxﬂ &b Al 200t i Wt @eser%%sewrg restricted to

thé %@%&%&ﬁlpleg rsg}@&@x{l Eﬂ‘ﬁﬁ@}%nd &hitdfed Jﬁﬂ@?ﬁ'ﬁ atdh ik tlfest@sults
nuclei c ~aci ecules or pol ypept i e nucleic

thas lichitheg the pbieatia rsigndfioapepanddedityraf/thiealatadi f f erential | y
expressed between hepatocel | ul ar carci noma tissue and
non-tunor tissue. The nucleic acid nolecules or the
pol ypepti des maygihanAR e ¢HENVENTioN support. The
conpositions may be used in the preparation of a
- medi Therawentionrpro@deli ingad sicleenlartmhaskers fordtepatocellular carcinoma

ofCOERRF G by B TRLALE st B ey AL plresdfforregresion,

ohﬁ@ BiRGsy hﬂd/&ftom@ﬂ{)@f HORhéMpéuties,Rind G tdidentifyadandidgtea
anple fromthe subject and detecting the [evel of

C@m@d% fasdlSE ﬂtﬁml}’owlthbi@ nrediréyeacsiiagy-nol ecul es or
o G S TP A
collectiai of o oF ndte ﬁﬁd:leie labﬂ&nsleéuléso ot bolipogaidys anwdoi { byrthiose

of Tables 1 throu r | ement frag
nycleie agid anolegul \ehr s diffrasrEy cpragsed dpbIPEBRona lar tarcinoma,
&z/tﬁgi%&@e‘}é 048 %@0 ecu#e@ cBAL& ss@:ﬁﬁﬁf}l Sfthé Hﬁclél@‘é‘é‘ﬂtﬁl&@cules set

provi des a moni tori ng the progression of
fdnhpataoy ehd o morecnf flables irdhrionglad st bq»mp]lenbytsoﬂagnmts; (yamants,

oIS S hor Tie oo Shign B est St e hiftete efanGbontes

o@&a@i& eR&Jded po@béw&ﬁ Set A7 99hny dhd dFnSRIHP frﬁblem elﬁx@ugm or
nucl ei ¢ aci d nol ecul es consi St essenti al

|
conoplements dtd geants, vaniAngs os@nalqg§ rth¢re¢ﬁ1 oraargy auﬁéet of tlwm @uCé«flc

ac%}r(i?nl[oz%fl stogioo gﬁ@&@ Of’lh el?u o%écu eis ¥ ﬁfyp%%tldes may be

dightcatiary e@resséd\@et%eﬂmépatdcblmam&ih@na fiksme g nog ot
further include conparing the |evel of _expression of

tisshe. Rhenegleic aeid anglequiasior dhe Relyneppidessarnbe piashed tos solid
0
siohFien B RO Bpbi s h e Ao Breifion SR ARl or

diafnoss diehatpref Hephiatelbdarcarivid her apy in a sub j ect by
adm nistering the therapy to_the @£-$ Fé |n|ng ?

s anpleotheisspedts tha gy @eion Prvadcgmaethe lﬁsﬂqs %tf) elfular
SROEAT 8o by B R Ll ‘#@L@l@%ﬁ%‘ﬁ%%?ﬁg% Jovel
ofexpkadbion af two Memﬂwkmmdsmlece]@s en exmbdsy)anrodttw; thereofin

nucl ej c acid cule orth in or. .nor
thrsampls) wherp ﬂflw ﬁa% gﬁ%ﬁp’éﬂ%ﬁtg%en“? ﬁf‘-l&clelc aci

T (=Y e\
RIS folin GRERO0F P*O‘-’n%éfé’p% LR Ao plerhhs,
fipgmeits, . vafiets sapphlegnthgrebf obt ai ned at two or nore
sanpling tinme points. The nethod may further include
conparing the | evel of expression of the nucleic acid
nol ecul es or expression products at two or nore
adm nistration tinme points, 2and/ or at
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20 two or nore sanpling tinme points. In other aspects,

the invention provides a nethod of screening a
wa@oeompaosyes f or treating hepatocel | ul ar car ci nOPET/RG2004/000166

contacting a sanple with a test conpound and

detecting the | evel of expression of two or nore

nucl ei ¢ acid nol ecul es or expression products thereof

in the sanple, where the nucleic acid nol ecul es
Inowtheri aspects ﬂm1nvaitilo;1 podvides atthethod of mioniteingithepregredsion of

rth in any.one._or

higiosr BHen e ingink et Bk Pt  pripla gt U RaPishend

détbct Fttﬁé f@él%f%ﬁﬁ@@l&?@it o thdi8 ndleicQleR] ASRBEIES or xpRession
sanple may be [1ver or serum or may be suspected of

pxbducrt? tlmmt?fm thesample, wh9rel§l@e msimﬁ a¢1|d m@@@lesmeﬂsfr@sem@d&y of
gl et inaleBist 6 SR Rabiae L ere U b RO, OF

c&ﬁﬁl@ﬁh@ﬁt% frdpRi R, viriands, B9 BnAGRIAREOS 1&gy b obtained at
sanpl e suspected of belng cancerous. Differentia

h@(@r@g@u tigne pefintsh ¥he methadanase fugthepinelude eempgring the level of

o U P E58 RLARbr Ul NG by o ime
&EE/SG2004/000166 progressi on of hepatocel |l ul ar

carci noma, or of the efficacy of the hepatocell ul
car clefher aspestuthy inveRton proyiies 2 mh%fgﬁ%@wgdhﬁ%cacy of

E&E}%‘t&&ﬂ{?ﬁp @%ﬁgﬁg@eﬂggﬁ é\“s'uﬂﬁ%y e}@?ﬁﬁﬁ'&gﬁn?%e RYapY %o the

nts o e vari ous
sub§pt,aibsaininp @ sampledrbnthe subjettend 6ete¢tn1gt1helewehpfaaxpmgs1on of
the | evel of expression of two, ac:ld
ypaBaledeRic S EuPa A SRSIE PR Breps iing Sanple,

whb@MEeEblci heill ‘rﬁ&lé@ﬂes'cﬁﬁiﬁt‘%@seﬁh@lﬂ’ﬁéf the nﬁchQVh%ld molecules set
expression profile. The method nay be a

i gh
farthrio Lagh po¢ oxrmohmf Tables dtthﬂ@uglaép@cqomplﬂh@tﬁi, Hkagntentsnvariants,

upport, i ncl.udi
onfiifoar Bty The artibagthe SErYROR 0B abRe fapjpiswation
tntnﬁ?éfht@ UPheatpdsindly BObBtaIhke 8t fidadr mdi@ sampling time points. The
ferentially expressed in hepatocellul ar_ carci noms,

mgfhed anayhiartherdpende %nmarwmﬂ&lw@sof caprsssion efthe ppelgiciagid
n&%ﬁ}ec{lﬁzg ﬁp gygﬂrgsﬁn%p(%(glﬁe[‘%t 2\%1 k?ﬁo?eeédtrﬁlﬁfs{rghét{'m{@ Bbﬁﬁ’s dnd/or at

of CO vari ant
hﬁﬂ@hﬁgﬁnﬁﬂ@hﬁ@ﬁnwibﬁnmucIelc aC|d mol ecul es may
consjst_essentially of all the nucleic_.acid, nolecules

set Forther aspecis{he ignentign Prefidesgymethpd fscreqning,y gemppund for
trﬁdg gq{egg)c?fé#u afr%ﬁf%ﬁltohﬁl confaelify u%§§ PR tedcompound and

ar carC|no t1ss non-tunor tissue.
délfbnmlfgdhey lregtdfarpressign aimi @ tmore suericiagld molstuleher expression

pROpUR BRpt i e app BB sl Ak ol S Rty of
ﬂﬁ'?ﬁéf%{c J&?d RbfeEaeest: kgt Y £YRNE 95 8Ot TR 1 through 4, or

epat ocel lul ar carcinoma tissue and non-tunor tissue.
coihplemants sfragnaanis;] vandnécer anglogs therdod. pol ypept i des may be

cov I l.ent t

Suppbt flerspg® b ime sl e ikyaio s PSS Yot FrspelE i ediver or
sdrBi@, bIMEPbé QRPN AR eatl8drala 8L niah b weh Rencerous. The

i nf or mat1 on |dent|fy|ng the expression level in liver

mefhods maye“mgher inchuteeomparing thedevel afexnrengion afitkenudcigpacid

sl pEetmeP iR dielbérel Rl Sibarap o BRI blip ggamote

SEPBGEPOf RS b@bhy Differchigal Riplesdion afthd noEleRcidldgoleeiles or
forth in 25 any one or nore of Tables 1 through 4, or

expunssioamsedusts therggfmay Be indigatisppEbengocelliflay @egnomacsof .
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A "conposition” as used herein includes a plurality of
the nucleic acid nolecul es described herein,

WO p@aosong conpl enents, anal ogs, variants, andPCT/SG2004/000166
fragnents thereof. A conposition as used herein also
includes a plurality of polypeptides 30 encoded by the
nucl ei ¢ aci d nol ecul es descri bed herein, and
conpl ements, anal ogs, variants, and fragnents

pragegssion of hepatrpslvlar paseinamay erenf threefdicacy-0fdbe henatasglulan

lurali of pol id a f. cifical,l
Bt hiraet HRSSFREEERY S s RAR ir blviLiibalos s
ca B Mmh0 896 4uthfedt/nBsHM WAL 66 ol ecul es descri bed
herein (e.g., antibodies). The conposition may include
any Ittd%@m%a@mbiadlmntswé theuariops asperts, the meghadagay further

. ri . i ' ' .
S RED )00 LG 08 AP LERRL el 2Rl Bicuts o
e@;@@dﬂ@rb&ucﬁ%@@of\wﬁh aisltangarkidomlrtheuhelsde poparidl agéne

the conpogjtion may jinc e 2 , 4, 5 6, 7, 8, 9,
CHRyCsS1an P i.e- J’E\ewﬂgﬂi mgy IL’J? # bigh faroughru aeihoth| ecul es or

ol . . ‘ = o

R e T G
nactbiodicidenslscul¢ste pobypeptidss tehcodeddny theve nudleicsagibmbleculies that

th ucl.ejc acid nol ecul e r pol ypeptide descri hed
atpdh Pty prraspdn gl sREimg R HhSpahy BElgr aaa
1ol S 1e8 SoRgdt %gsgenﬁéwoftﬁeﬁméis acid WhSI6STesHePRRE iR ables 1

proteln function or c aractgrl stics, e.g., fgrot el ns . .
thremghl 4 eicontpl¢ments dragiienisi varizats, onanadngswasgreofo rTher mickdia acid

| ocalized to. art.i.cul ar. cel |l ul ar . conpart nent.. .These
mefieil 854 o RRliELo A B myHsfiac ERCRRVSI e iRy
oRCouH6Rk of Wables & tiseligh 4,ain@/dr Be diffemellilyExptéasddidtwedd a
liquid substrate) in a variety of applicatiagns,

hepatgaghplag carpigomn Hgwe and nep-typaor tisspe. nbg PAypapdesyaay consist

i . 7 I o0 ol .
RS i SRR AR AL Be kT
apobipahordef Tablpa b kleowdh Aendpr He idtiradially expressed between

exanpl e, the use of Eﬁgridization techni ues,gr
hepafqastiapr eareinpmg tiswe RRd gordumer tijue nfhoiuelsic Agid molegules or
- I i
OO0 B o A S s RaIP L ol Suppor
(o) emidredrranconpass both RNA (plus and m nus strands)

50 DGt St e SR e BRI afon
iRt iNPhe BLprERi 1898 iX BRI (e,sgar&h&er@ﬁm%ﬁdeanmﬁse

single-stranded, the nucleic acid may be the sense
tissue et woror mdye nagleic geidgeolsewlesat exprassion pioguels ithereof, where

| ecul e. b ' . | ent | .
gL o biseiattohsfoh sty A BeCinel Sad BN sgform in
afPOnd Gibbrelolf Tables £ tirbughod, bk Complehtéss, frRfmens, vadhnte for |

anal ogs or derivatives. By "R is meant a 25
my@aﬁég@@O%f two or nore covalently bonded, naturally

occunfr.d - 0nd] f ] £ O] of

2 moth 10RO e o S R LR, of R nETRL
mioleealel destibedhéreinRNAudBy coblgfemérts, ABABES, ¥af &s)@Rd €ragents

two or nore coval ently _bonde natural |y occurring or

d
theedils AcmPositign psBved deesin plae inclugps a phyglityiod pakvasptides

tary. or . r.aduced £r
o SABY B TRt i A RO A Ao, anlogs,
vabinysyendifregenty thesef. (A anspoditidreasajsed e #so'inENdes a plurality
cl gne" neans upl ¢ \ sequence conplenentary. to,
ofpolRpentifes wpale ogwepﬁfce@@mﬂmcgé? MhecRplyREPHAC ATt if acid
vector. An "oligonucleotide" as used herein is a
single stranded nolecule 54
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WD 2004/ 108964 PCT/ S&2004/ 000166 which may be used in
hybri di zation or anplification technologies. In
w@eoeredos4 an ol i gonucl eoti de nmay be any i nt egPCT/BGTIN/000166
about 15 to about 100 nucl eotides in length, but my
al so be of greater length. A "probe" or "priner" is a
singl e-stranded DNA or RNA nol ecul e of defi ned
sequence that can base pair to a second DNA or RNA 5

melsicales descrihed hersin: (gigh antibedien) The AOEPYSIEILNAY er@h{dpwey
c&ﬁ?%%tﬁ(%n ofggg relﬁé és’iQ &%18%9{ éulésrk? rib%gl'fﬂ Hﬁuﬁ'q 2%‘% %al : Plements
aﬁ{?gifmﬁmﬁ§a?ﬁﬁdgnmﬁs&k?ﬁﬁk?@ogm?wmksm?ﬁﬁkdbygmﬁeamgmc
the degree of conplenmentari et wee e_praobe _ an
a«tlémg)é%c%}ﬁﬁi &cgprdin gxd qwmg%aénefm{engﬂlﬁﬁ ﬁg%pﬁ’e; of7: B 10,
S T s
aﬁyearmecrramre ©f theOl'abddstor ﬁgur@rhercan i Imsommetnbmﬂlmems,rthe i on

of organic nD cul es for.gam. de '
e Sifimiu By ResHos TR e B H Fslem pebBepides
déderi Pél?héiéxh e, Erﬁpﬁﬁr&ﬂéo?hid?@f)ﬁthe%ﬁfébﬁ)f £igufds HeRn, for
nuclelic acid se%wences descri bed herein,” or portlons

exdnwle,csﬁbselmgrom protein fmgtion @ycharaptwtle&g e.- orapinginvolved

8. nugl des t 5 | eot.i d | udi
in G Shigb it BbHEE or DB insnli RS ettt selbf, '
cé‘iﬁpé‘rﬂnexﬂm%éééﬁﬁbkiddﬁd HoRehled 6r y&y%épudbmap fstkRample be used

primer is used. For exanple, rimer may be
wgh a1s@bstm5e (e-220,s0lid sybstratger @énquulg@bstﬁatc)en givarieyofmay be

i RaR nehaiigne 38 BHOL 5Ty pleBR&fe oPhicC.

I en gBiy “adlireRableebllediiohMBrieampe combinafion of eleitiadie nwlecules
aci d npl ecul es descri bedg@g ei n may qave greater .than

orpRlypeRtidefesapplie Rk Being detseied brdemeamnladhe Pieof hypridization
g ol R IR ) TSRS AASRbh o
tdﬁientoﬁoydmanyskﬂhnltha&t any integer between 85 99%

sequepce identity, .qr 1000 gntit

ol The aan St acifher GReleis frgtsenfen engsitpasS bosh v
(Phid SRIRing S &r@ﬁs}jﬁ{dﬁﬂbhﬁﬂudh%b&iﬁﬂ; g&iohﬁ@ DNA, and synthet1c

radi oactively or non-radi oactively, by nethods that

(e echiemieatlytsynthigize) DA [Thelnicleir laeidanay bebissteanded or
B  us PE ARaE HIE A YU B b
tHeWatifdnSe aifdnd. 20BhdIdit aeill ntledile tbEbe PRY Vi 858y Chiahdre
reaction, single stranded conformational polynor phl sm
cqaboily boaded suclestidese inchuding ety gpwYiing of 3oronaiialyn
RELP s
ﬁ(ﬁ %ﬁn?ci]e%ugés Bt nﬁS %’c%tﬂi% raﬂ%lgg d‘lg i {&%%%2?% A Netfant

Insrtu hybr rophoreti

sé@bﬁdel dftw6 bt flor@ssalently BUERY, natinatlg @ce@ying anshodiffedr
met hods that are known to those skilled in the art. 30

rippristestides. &nie ﬁémplﬁ@;ﬁ a@@dei@?di R4 inelydedywithim this trgm isr

%ﬁkﬁoro h%at “IH‘YA” Ldnk b G&hleRPe ?lﬂt';)v er Sl gﬂg%ﬂy
or rraybe c em cal synt'hesi
baiidd/ ﬂdﬁﬁﬁﬁﬁomﬁhﬁmﬁﬁlﬁ@@dﬁﬁmﬁhﬁmlmﬂeﬁw ‘@DNA” is meant

c&ﬁ@%@%ﬁaﬁg& ORE SOV PERREHEOR JB TN tHEDlata Ryl B aption of RNA-
SLA'DN dApkﬂ{fné?%l g QI,IFE %écﬁp%@é}aﬁﬁ £*TREARMne” means a

presse pept ypept| e" 1Is
dapiyx Db seqménde\mnmlenmntay aomimBNA moledu],e af ingbresty, ogried in a

nat ur al | c‘u,rin ., non uraII occurring .am.no
CRRINGSBiot oAt BlIERBFIFO LR 88 Jirecherpingsy Spetestapdediolodie
post-transl ational nodification (e.qg. glycosylatlon

or phosphorylation). An "amino acid sequence",
"pol ypepti de", "peptide" or "protein" of
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the invention may include peptides or proteins that

have abnormal |inkages, cross |inks and end caps,
woen4petd dyl bonds or alternative nodi fyi ng gPOLIP62004/000166

Such 10 nodified peptides are also within the scope of

the invention. The term "nodifying group” is intended

to include structures that are directly attached to

the peptidic structure (e.g., by coval ent coupling),
wichary beusediin bybridizationros amplifieation tyclmph&%edmgﬁnena an

[ [ b n
o G8ilfecfing ol Bb b it ol Bf RS CRA BRI i tengr,

bafinRPYalae bé of gehidtiRAgthOr AWpfﬁbteP 66 ‘pmel’0ig desngdé-stranded DNA
derlvatlves 15 thereof, which may flank the core

molecylerof é@‘qtiﬁf'él)seqme theh g b_ase PRiE tor 8ecopl RNA gF BINA
rﬂ*‘%y (bl £ DnlinBILGRSARE (WS tepher). Thie stpbility of the

rezajiinigdiybrid mobepic dbpendsatpon thee:gqtem of tl&ﬁiasmgamhg tlew vecurs, and

i rsteab i staaudie e fEres of ot o B petecadiprobe
ahE B ‘ﬁm‘i?écu?e &%Pﬁlb%gre%{-‘ ktﬁhg&ﬁz_o?rthetlﬂfbﬁd%ﬁbh dbi5di®dns. The
on 20 fTranki

pept m métic reg ng tHe core donain
dé¢gregof hylimdwghn sthlagqmniﬂ; affiected byopagametersofuch as fheytbmperature,

‘ d t.h b t

soff Soncpat et ogsralon o Lirea s eyl nio d forihias, sid is

dERFRMEN bR nfHa9 WAt SfeQBwaflto ehds¥ EIARY irf S aftU Peshes o rlmers
serine residue(s) or a threonine r.esidue(s) or ot

spagificior ﬂlerrwabsq aged spquerees desgribedrhereinger ppripuretheteaf, m)ay vary
A\%g%t@)ﬁ g ey lf%% %@%?g%ggleﬁtg%e% lstc? g‘ﬁ%‘%ﬁ@ I?Elcf?:ﬁp aes in%ludmg

afie V106 tywbvéenk ﬂqwﬁding onhike pirposfeofbr bvh{ﬂm gl éﬂiﬁl’ﬂcﬁl@ lunder
structures, |nclud|ng for exanp am de,

whighy therareks ormh%wdoﬁor%@ap'@oﬁ ago‘bepé priptes gay be 8, 10, 15,
2@‘:& 3%&1@%0{1&?§t1}? %n }SFHI 88 a{'ﬁ st 36011(51% B%ﬁngc?ecbfdes in

enco e nu€léic atid no ecuieé of

lenlgthy uginazt be bverdmpj 20t 508, oorl Oa(mnh@igrstldeh @t leagth. Byobes or
ﬂdiffere§t|al ress

]
PESFesEte fordhe aikigic ?ﬂgﬁ%eig%%es etl?ﬁ?]@' 0 iy das ereater than
£33 betPledS5: B@%%%?uengé’ Y&@:ﬁﬁ@u bP4ta6hsPhinyPAeiat betQ'%E}?SS-

expréession as detected by thé absence, “presence,
75Yasegeence pleotitydovat feashartynietegenhetiweaf 75- 8$%r$sqmenbe dientlty, or

o505l S50 Sk P G FRis by o
tHeNRORR: AV sdaferttRs asstcﬁge&)ﬂersiﬁmbb§mrﬁﬁer§ ldgn B& aae&aw
1a%ene expression | evel between a gF e and

eled; aithsr radimaptively Phieoratadishactivel s rbwmth s thieang bncewn to those

SSBF B RS Rl bRl oHRBE hitiror R0t HnBfyidd fysteic goid
hﬁ&f@zﬂﬁhoﬁcﬁﬁﬁlhﬁdmb Aeid Gb@RgEing kiucldic Q@Mﬁnphﬁc&thﬁl by the

amount of 5 transcri bed nessenger or transl ated

polyseedsa chaiy resetion, singlestirandedygapieymatipnal @glmarphismdS§CP)

ar%ﬂ{&sqg)f%& ﬁrﬁ%m%nte@oglgowgls& (lgF I?]Pg aﬁal&glrsl éSecﬁlth&{x I%bndlzatlon
el ibastgard stiaingencopitvansl eyt ik

e 0, 0, 0, 0, 0, 0, or 0,
Méﬁémcrfqgarram afgdé)th?ﬁ%’é“ﬁ]é%iﬁ tlaay a%%lerrquﬂvemdh@%@rs}ﬁl}ﬁdﬂ@ theypat.

'Pﬁfb%§8 rindls gl?ag%%’q%ﬁve ?g,ren ?J‘beA% Ig ﬁo@’&éiﬂﬁle

nuc peptl
amphﬁmtionnor feors ulmne(hm\m sé@fr&mtse bmnhtn bs chaﬁxeal%y tyithdatzed.
use of the materials, conpositions, and nethods of the
present invention f or qualitative and quantitative
determ nations. For exanple, detecting an increase in
gene expression |evels may iéncl ude quantifying a
change of any val ue between 10% and 90% or of any
val ue between 30% and 60%
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15 or over 100% of any of the nucleic acid nol ecul es
or pol ypeptides of the invention when conpared to a
W@ eoua8964 | N ot her enbodi ments, detecting an i PCT/8GH®O4/000166

in gene expression |evels may include quantifying a
change of any value between 1 to 5 fold or nore of

any of the nucleic acid nol ecules or polypeptides of

the i nventi on when conpared to a control. 20

He p’ﬁh@‘é@qprq;mn produet”of gatucleis acidhmeleculeanaybe anyepolynsptide

oS8} R e Rostic R il e oot ety beine
exPresséd/er tumor. "Non-tunor" tissue refers to tissue or
cells that are non- cancerous. In sone enbodi nent s,

non- Adipetein;”s papiideR T ‘PRIVRRIIAET samy chpindltwe of mgs nino

AP 4 0 58 5 B Pl
acld engdbrs areadiepoct post-winshationgl menhﬁeatmnﬁ(e ga,sglyts)eylatlon or

herei n e 3, HCC tissue s bel.igved by one
phosahoriag Ol 2y pd awew@gp WeRtifgE petile” or @g;otem of

the mpgélgﬁﬁg%de%e tlg&rbr 5@ s that W@iﬁnoﬂnﬁl' lﬁﬁcﬁ s, Cross

sanp nstrate ard |agnost|c or
linkescindieqd eaps( aoxgpepthiylsbcmds or alt&naﬁma mgdifying gnmpsnpSmh

ms?%éi»’aimea Rttt <ok b e efof, The oy, Giifine

ESBQnteﬁ&éd' to 11%1u&9§tﬂucﬁ1¥ésrtﬁﬁtaré &ﬁ’é ab Kb he ]i>ept1dlc
ject, such as a sanple isolated froma manma

SMVW (e-2., beparabant coupliag), @amllllra@ those dhat arsgndiresyfattashed to
o A L U oS o e

coupBAP teadddtisalRhRI0GRI residhést6r mvhéthinal dgiied ait de@ivatives
tissue such as liver tissue : glge) froma_ bi opsy_.or

therpob ydiigh mey flask thecorgpeptidic Fetorrample, ghe, modifying
o 5h afPESTRIAAL B L2 SORRRY ey RN

stpicatre c@tte & pellsncbd: efsp@ndamnhaﬁrmgmmﬂmhinlgahecora domain.
rec:lplt efr nany fractionation of the 5
eaewpéxéﬁ gﬂfﬁﬂﬂ)ﬁ&&ﬁ)ﬁ&ﬁgw ledtp fide Faaip ngﬁsﬂst one’

mﬁing%&dﬂjeﬁbv{i@oﬁ Bl sthbREd, op fPap éC}Hfdhé sk gaonﬁﬁﬁételrlsgﬁon

purified oteins or "ot her conponents, serum
flandamegthe warerbiniaam (ecp) thatugh e mSilkn aginangroup vHolysyl residue(s),

g s etpROT st o7 o pati AL Pl of iy g residuets),
hﬁi@i@ﬂyﬂ%:@%&uﬁ&ﬁé@f&? es1deyds; larsenﬁéefysiaﬁb (sPoPLLhEdoRirRS
fermentation, ascitic fluid, proteins resent i n bl ood
regldu@(e) orsotherohitable taastivesgioup o es émincnid side ehain). Madifying
other

e fnlty i Rlothd S RRe st b AR BRTb s g,

usimg fRthbds WeB knowh B 6 tart foF liEkRE EheiBidiiatrusiikddpinclufing, for
le may al so include, wthout [imtation, products

@suds, nllwtqrmn@,math@n@tw wiee benids. Reptidaggseordige to the

mgférﬂ orﬁ%@%uﬁ%pk@léfcﬁg Flgcp’de(Y 59 t}re{ Iﬁﬁ:gerfp Nty qul%s of Tfibles 1

tec may- al SO pDe a ce

thiduph 4cdreabplenidntisid@alogx fikéofent al condi ti ons, that
are not dlrectly i sol ated froma subject. A sanple
can By séilfermtiakgypressign’ orar@lffﬁﬁeetl%ifx sxpessed) dg mpnt increased,
u@%@.{el%]tgg %%en(lg{br%g as%H;ocﬁ)@Jé i néhéten% 8§ Qﬁn%ht{f gel{ee{l gfﬁsgﬁn as
détectalisy ﬂmabbsece fpresame stdjangé (dpeoti doyvm) il theaioaat oful ar
cargjinoma; a subject infected wih a hepatitis virus;
trapseripgdamessHagzr RYUA0T Wé{a tefl ratedein aesaglp? -cFoneawpls; they
a subject having a normal 20 |iver e.g., not diagnhosed
with or suspected of having7a |iver di sorder. As used
herein, a subject nmay be a human, non-human primate,
rat, nouse,
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cow, horse, pig, sheep, goat, dog, cat, etc. The
subject may be a clinical patient, a clinical trial
wooldnoses , an experinmental animal, etc. The sSPO/8GL004/000166
may be suspected of having HCC, be diagnosed with
HCC, or be a control subject that is confirmed to not
25 have HCC. D agnostic nmethods for HCC and the
clinical delineation of HCC diagnoses are known to
change mayfbediettictedrby wkipatisomofithe claange ingeneiexptestien lsivelpsy

i ncl udi radi ol ogi cal bi opsy. by _nean f a
et gens ST semiale 2T pi O SpbLey T RO ulR 4yt of change of
g&HieQRPessiaR s3It Rip SFepeRis Rl gAY th anhblmtIROMEAYESs Fopesducible, and
is a plot showi ng natural patterns of gene expression

mgasurahle nhesomesmbosdimentsthe ehagee Qpdorsionm) irdhe ameunt of

o385 BRREABERT SHBRGE) BRRRB R REA LB R it -t
oSaybe bh&@ NG2.5)8.0, 1, £OPK. 538 SEfold Ih othe embadimenfs, thee

gene, features across all the HCC tupor. and, non-éurmr
change in the moeantefdransaihed mesaengst erdeanslatedproigin way Be49%e
5@%0 WS“}O%%M'%‘ d%q)qri@()(%eat ures. Figure 2 is a

mﬂ?l di mensi oral 'scal i ng pl ot show ng significant gene

5 di Bye¢demnttimy” ieis putersdeiddo idvhiderieteriiing thepresanck or absence,

non-tuynor _|iver tissues,. an compari sgn with Liver .
oGBS he b of pantis 2610 PSR PHAS BPSUe st s gvention
a QMF%%.'ThJ% Blulrefbls!td) B Rk BF tHetRataiALk, | dovhpBkitibhE and-8

outlrer genes to separate HCC tunmor speciirens (bl ack
method$ eSthefpresentrioventiondor qualitative asd geantipaive detssmingtions. For

ray cjrcl.es).. The plot also shows ,how different... .
e, delgiBE i inefoise Ruop Brg et iyt py P g o
cHeld ot BEarty} VAl SBdtwhbid F198 afid IV 6r ofEingWaRfe b3twddn 30% and 60%,
characterize differentially expressed genes in HCC

ot eiep A 00%pelinyenfshe muclsic acid malegyles:or palypeytides of the|igvention
h ). Fi i [ ' .
R BBt el o e oo Pha0s RO hifasein eppe

Ion O ne enes.

eprédsiondbwdl eehaf ivtlhdegliiantifyiedchaagsof aiyraherietwesmelsto 5 fold
that are at least  1.5-fold up- and downregul at ed,,

. . : 1
o merseitany of the nugleigrsid molscyles or pelypeptidss abihe inyeation i#hen
c#rtx%a%&to f{:‘g}lﬁ?ﬁ 3B is a bar graph show ng the

ct1ona aracterization of the outlier genes based
on GéHepafetiblagyarcmnohap isdanedrabhatwosdsSrorfrihgpatecydesj theanajor

h_show t i f BM-1 in HCC
celE o eF B ot df o HEEM ) SRR PERB=FKLY T PSP EmoR e
oﬁm& uﬁg.sr. PRS- ARG BsdeteretE¥lssif or Bfls A¥PARS8hREndetRE. In
ase 2) in each HCC tunor specinmen with resgect to the

saroe eebpdingisgnomtuntan tissuel maeincludertissue oFice]lsr g Aulject
h eal oti RT- P | is. af .| G-BP3, .ERBB3 RBB2
h3aE BHER ek b LR AR L infietiofaiutiaosih PRI
afdabkifls k. froe tp e l§ak d oflRingRRRBoust @k ukidRciA Mbahdd
EGFR i'n all the 37 tunor sanples and their 25

HE? tissop sxmpla elionedbyrone of prdinary gl i thegettoreeniginlde e cells.

exam ned. AlJ, data was ,,.norma)ized to t.h f
B Bt of FhBRe R Tl 650 MeabP BRTR el
sthdaild @aRhessRi0R Btleh BRBRIqLdsqe. ghAstol dgic atdiihg, inhictdstogiel NOT

specimens with respect to their correspondin
anpbysis, ippyunpasyay, etcolincentpmmo HEgwells olée\vgffn&é ofiHE et s

hi gh ?&r ‘és)g(?ﬁgfee %?ull Be ?xlxégée/ﬁ%lafll, ri]:}g@&é, 861{3 %P @«Eﬂ X}ﬁra\éﬁisgﬁteqqﬂjn? LS

| owe pression
subject, such as a sample isolated from a mammal having a hepatocellular carcinoma

or isolated from a mammal not having a hepatocellular carcinoma or a tumor. For

8
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30 the tunor relative to the non-tunor specinen. 10 WO
2004/ 108964 PCT/ SG2004/ 000166 Figure 6 |lists a panel
wo@pRoogaossss anal yzed using real -tinme and PCT/SG2004/000166

sem -quantitative RT-PCR anal yses, and indicating

whet her the anal ysis was conducted in .non-tunor human
tissues, and in clinical tissue sanples or HCC cell

l'ines or both. Figures 7A-C show gene expression
exarapless samitle pviEvludsevithogt mitatien, fiyae syclrgs IpeRtissue (e.g.,
frgﬁgé ?ﬁs’glg?y é@%@;{ﬁlﬂ %%E, Bgig%l}e}d] %fdﬂﬁswﬁgﬂ_b%fe%l c!elllcbﬂcge%trates,

YSI'S of "nhon Ftissue

plaBletadd cntitates Teulsryis @acdiatespslopdcdlbprowths, B36BDplasma,
expressiaon |l evel was used as the control in_the .
plerletpidiplatmaeelisela coppendiate, 8 presipiate i oy fiagipnation of the
i.ssu . i .
ol 3 E uloflatant BEnf ! Ftbhdion of theagelf bR FciBHotcin
filactgons, peifidd dr,paftiadlgiptidified\tilobod pFateiAsion ¢théd cofrfporemfs,rsesim,
8A- C show gene_ expressjon.anal ysis.of BM - 1. . L.
Sepef, TP Aol S ot oy S Raplafmta] sxtractsgpmniotic
' i ' 8L11 1§8dte, thABmATan &R cultu
ﬂg%gla;ég@ g@%b?blﬁ%_a tq; E}Lréglrlﬁ étr?f?bt’geg (B?ﬁa%d patient sa}cu Ireesor
c@l@)re weesliype,riroduntsiof fammriDitionxascisicSluid, preteiak presentis bbods

t.he control i.n .t anal yses of . cel | i,nes VS. non-
oo e Pt SR e e bRt g Bomd B amy
ot R kScRlRén, BRaRl SARICEMSIcoT) obalnéd Rim %/?aﬁeﬁiﬂ (hu@dir Srisiihal), test
liver tissues i.e., Fetal/F, Fetal/M_Adult/F, |
suljedtt gnvixppriigentakanimalc A paoplg ey alsegneluds, avithapblimiationyf
BP. 2 quant | [ ' f .
PFEl G SRRl niforkSly PO, Yo sfdbinefleclls (e, via
r&n%ﬁnl tmm( C) w&hﬁolﬁﬁ}%)n @n‘-‘sfauii’ﬁthfd G&éﬁ[?lfﬂmi&u c&ﬁﬂ}l@'ﬁb:cfﬁated
sanpl es . was _per f or ned. f expression | evel was
upda experipeptal onditigns,that aren %HHF%}b’e‘:%éé‘ieg%é‘ R&yyeqt Aesgmple
c%ré 15888 cAR Y TREA AN od %P?\}%ﬂ(e@sed.-r?leso?{%té@&dhh&ﬁs,' n
3‘ I ndicates nmean expressiorn value o our non-tunor
sarmples refersts lisr tissae or ¢edlsalld semaavladditentddbe tivdE tissue may be

Adul t /M Figures | QA- how gene expr.essi nal ysis ...
frigm ggfgcct E@_ gailsn%?%eﬁflfae sam%?mﬁ_cwﬁﬂ%%ygf?@ef ﬂ?ﬁh epatitis
v o SBREt RdviSHERve ko e G€ okl dsAesr AQMbjdcERAviAs FRormal
RT-PCR ™ anal ysis of non-tunor tissues (B) and patient
livenpg.esot(dDgnnes] with bosuspettedadibBiing® levepdsewlenn | evel

was ysed the cgntrol i.n t,he anal yses_ of . cel |
1 e SGe fgth ¢ Gy Rt 4Gl Son Rttt fi rovse,
cbwBorkd) piBkhéapd el %, R adlc. CRRY fb§dcOmay Bk Hlififcal fabidht, a
non-tunor liver tissues i.e., Fetal F, Fetal/M

clipigalstriel vobunteer an expermrenig] animaloetoh die gubjectanyst kesswpepted of
I j f . DPT, = i i - i
SRR R PR T B o B A o o

hbVvéHCRT -1hekhosB0 nistildy $6rOC and thet dlifiival délisatem ¢fB)Cand
patient sanples (C) was_perfornmed. GAPDH expressi on

diagnases aeeskneserio ghoselob ordimary sirilliim therpst, anchinglids bigpsyjmeluding

N - / .
rGtp oGBS of RS P Hiscomy. or open spreica
bidpsg. in (B) indicates nmean expression value of four

non-tunor |liver tissues i.e., Fetal/F, Fetal/M

Adul t/F, Adult/M Figures 12A-B show gene expression
analysis of EEF nEakn IO G TREDRANGIVGSS of
non-tunor tissues ( and patient sanples (?B) was

per f @Wigmad.1 iFlgladchoethg natural pattéms (Rgenerdprestiesdiffesances

expres}fign val ue of four _ non-tunor  |liver t& ssues i.e.
between HCC tumor and non-tumor liver tissue specimens based on unsupervised

9
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Fetal /F, Fetal/M Adult/F, Adult/M Figures 13A-B show
gene expression analysis of EZH2. Real tine RT-PCR

w@ar@ksesos4s of non-tunor tissues (A) and pati ent PEEAPLIOE000166

(B) was perforned. The dotted line in (A) indicates
mean expression value of four non-tunor |iver tissues
i.e., 10 Fetal/F, Fetal/M Adult/F, Adult/M Figures
14A- B show gene expression analysis of GPC3. Real tine

cFteram Thaplptabiows dfe vioaneanfskpichsiensalug Ky eaghiofshe senn

les (B r (
AL S0 AR BCRSp R TSR3y i B e dos
1ihé HficatdsIhe!SG0 inost.variablegald featufest al / M Adul t/ F,
Adult/M 15 Figures 15A-B show gene expression

anal Yiguwregris pputtidimensionsl sealing phthowing|signilicagt gene
AR B R e ?“ﬁﬁ&f%ﬁgg A Efor it
p

cempartsdaiwith kadr eancef cdlblines {wixl 0fipapproximately b.S+fokl dharge).

Fetal /[F, Fetal/M t/F, Adult/M Figures - B show
T@@ ﬁg’ @%&Fé%eé b&ﬁapgﬁxegl%f’ &Bkgel}ﬁéé‘i’ S ﬂ&ﬁé@"fzo

|
Bl AR R ol (Y T ok MonB oL AP RS,
Thee atot alsprshews how diffenent difverf cancerrceld lllnwmihght grap cirtles)sume from
tlgqu EetaI/F Fetal/M Adult/F, Adult/M Figure 17
Wécab SUeSYPPIES si on anal ysis of D123.

Sem FgsARS BAAS bﬂﬁa(%‘lzemr@ﬁl?dlbjﬁdxﬁréﬁed@ﬁei ﬁifH)CC tumor
ti ssues and I'i nes was perf or med DH 25

spocpmensyPohx 1@y eppmzamaeﬁheél 5efold ¢hang)n Figire M is h ar graph
]?n a éi@s"@{’@%"i gis llultlrcl)ﬁ % ¥2218¢ Plg%e% %gﬁ)ers ’Pﬁl k c010¥ed and

ne exp on anal ysi's 0O

hﬁhﬂs'hgmarmes@m%ﬁhﬁtﬁiﬂ al/é':‘at 1636t PSHoRNgl-wad dowhregulated,
non-tunor tissues and HCC cell |ines was perforngd.

regnPTHYClYo i HESSBNTS FElAEYS (GRonc T Hyers Bizsemd’s 1 @ pay araph
@l’zlgé fuﬁf:n Al l%gzlclt rlz'a{'&rc'of\&ﬁe ol¥B8s §e§1 ] 55’5@3 Ia)nftology

gene expression ana yS|s
ﬁmﬁ&ﬂﬂﬁhaBWﬁﬂsquantltatlve RT- PCR anal ysi s of

non-tunor tjssues el | Iines erf
mpaﬁlalye\msg ngagwm §@r@6%% Qﬁé&@%ﬁ as
dctt: I

me&@g PRI nRGodBE eﬁﬁ@gl%ofrhe Bafahife rasnYes (R 1elv€i<af

ce S VvS. non- tunor hunman ti ssues. Flgure
espreswom@dogbak 2) essich H(Hhmhymspemenmresmct to the

Sem -quantitativ 5 anal ysi s of non-tunor

CPIEDIR ngﬂﬂngﬁﬁ? b"iefsarr? s was perforned. GAPDH 5

expr ¢§ahes shey %o%@e%l—ﬁﬁﬁq{]aPCRWﬁlaB@&tdeGFBPStERBB3 ERBB2
anal yses of HCC cell lines vs. non- tunor human

and E6F&sin HCG MOMIQS@W@ espiesBespasiernsiar (A) GHRP3,

T EE R TR ad /S Al PR Y R dnd i

P EYpBASInG Roh-BNBbr INVRS tiskue Ipecrfmérliay &0 Bk drbined.MAIl B&ta was
anal yses of HCC cell lines vs. non 10 tunor human

npimalized to thepmonsySEscrkepinghear PRED andaremiepented as relative
folﬁ R O}eﬁﬂ) ¢ cl?aﬁgg Eﬁ g P!és% tzlcrgg&)qﬁ HEY hﬁ?or%ﬂgci&%né: hith %S%Ect to

es a
their corresponding non-tumor liver counterpart. Positive value depicts

higher expression level, while negative value depicts lower expression level in

the tumor relative to the non-tumor specimen.

10
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| evel . Thus, sonme genes may be expressed,
over expressed, or under-expressed in 15 tunor cells

WO edoatids®ed t o non-tunor cells. However, a w de PEI/SEH0EN0166

exi sts in gene expression patterns anong cancer

patients, including HCC patients. Therefore,

exam ning the regul ati on or expression of a single

gene or target, or even of nultiple genes or targets

whos Figwg i 1sts apanet ofgepeeamiyond vsing reat-tiowsand seféquantitative
funor s be.insufficient . for accurate..

RIEGR RS, b Whytheacks ity wEL AR in pongmor

hiaGn tiBReRAE A Elfnicabekfretshigled of BICPéclMlidds oF 86t al | 'y

expregsed HCC genes, nucleic acid nolecules, and/or

pol y Fégiriesi84-C akayy gene axprossion paalysis ef ARMBE cSemit-quantitative

KT BPRSBBREL of AT 0n R HRE0EE. L P Pl e

aﬁéli%rﬁs FDh@E LS tishids [B) andgntisteampha(C) waeperformed. GAPDH
differentially expressed in HCC cells, when conpared
expresiinn. lewet was yserbas the gontrol ssthejapalyses of 1) gell Ipgssys. none

BT B 41Ty T i D SERAE 0 Redlor
fenemoagsmonliver gsswes e pFeskl,detal MoAIUIEE AdideMeen HCC

ti ssue and non-HCC tissue. .Mre _specjfi |1y, cDNA, .
mi cr 8§y 8Adeshov gens gressignRyT Rt BMir Scsraugntiative
@F@ﬁ%algr?is SR% SEH-RaRor Bisibs atddFC R inRE anﬁggt HiRERT-PCR
a h HCC. In a

tissues Ients di agnosed wt It1on,

agapas 8Dn@dunes sisames (Bt andipatietistmples (Q) wanpsrfad@edt GABDI

cBeeian B sorL e son e afalyip35 roBnes ve. non-
tiRhdY e R QAP Mhe HaRed HAS B (B) fkdicht dRh&A1LEPBesdion value of
pol ypepti des provided by the invention, as well as

fertmoattemonlives dissues be.y BetaldF, tistab@) AdultiBr AdwltM.hat nay

be used f | e for ) I aQROSH Sy es .
or ogieEhasy R elelupiSton M ARARS Cruisd, RT3 Jadlitive
RANBCRManallysiX (8) dHnodftudcEtissues apEMCOaR]l les asd réabtime RT-PCR

identify candi date conmpounds for HCC -5 therapy, with’

apglysis ot Ras-wmoy Hssies (B)ngd patrent syraples (€) wasperfameds GAFDH
L1 rani il . I ' '

ofEin T3 iR e corfOF i 800 B G L AP AT o
turhox lsadahetissieg [§A). dihealotted ling in(B) iedicatesxpeasaipbession value of

technol ogy.to determ pne th r i.on of e
fas donspmpogkyre Sissuss l-syFﬁﬂﬁ%%eﬁiéﬁsfiﬂ%ﬁ A HIEM ferential

di s p - is ; . T

s ani e R O e e quangftive
RAl-BERanalygis (A) affvenrtupior tissgs agl HECacell umesl amd regl fime RT-PCR

s O -G e B R oot vn{oh (e P iomer CAPDH
eRPrafH vanfhs us&PIARY Bbdtof irfihb BRAIGRE bR ETCRX BEIERAdsAR. non-

patterns against which to conpare the expression
tyraort banran; tissees\(A).i Tdeydoted linsiny8) indicatds meancexgressipi@@alue of

tissue or cell.s or.se L pe i ,
Aoy Reniver et i P SR S RO oot et
or aggaAss 1TAC Wgén%éxﬂx%sﬂméﬁgﬁiﬁmmbmS&ﬁyh%ﬁ%ive
pol ypeptides of the invention and subsets thereof :
RI-BURaaalypis (Ahef mondemer tissyas artd HEC celilings ard repkiime RT-PCR

wi.th reduction..or b\ j: of f; Etives,
oS R 6% D FR B30 stelsl L vl bt e
eRpreiciERve WHRASEd & thé Edrirodin ik 9641l $8s DEHTC gelhkgestvarnon-
use as general or global HCC tunor markers. In sone
enbodi ments, the nucleic acid nol ecul es or

pol ypepti des of the invention may be 20 used to assess
the suitability of a HCC celf line for use as a nodel

- for HCC, as gene expression profiles nay vary between

primary HCC tunors and HCC cell 1ines.
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Various alternative enbodi nents and exanpl es of the

i nvention are descri bed herein. These enbodi nents and
wezaanbss4 are il lustrative and shoul d not be cPOFBGR®E000166

as limting the scope of the invention. 25 Nucleic

Aci d Mol ecul es, Pol ypeptides, And Test Conpounds

Conpounds according to the invention include, wthout

[imtation, nolecules substantially identical to the
tumor bemandissubs (). The dotedflintam [B)sindicatas megh expressian, value of

BM- 1, ARMET.. CRHBP, , = , ) GPC3,
topppsen-tiypie D1 Hssies e FF RS BRI A A - PCDXL)

and Fﬁgmk;@mshowﬂgénegﬁpreﬁsi@gmysﬁs of HRBBBY Rkl inge RT-PCR

thereot, including, for exanple, the pol ypeptides

anpdysis o fen-tamoe tissueh &) andeatiertseaples () waepertsmeil cThecdaited

.ol ecuyl.es of Tables | thr we S
il e SronPR S bE U s b S5 1o Wi 28
FEARF Stal/NINAGEIOE, AdlleNi.ment s of the invention,

conmpounds of the invention include antibodies that

specFigures 13A48 shew geng kprsesion aalysisdddd 2. pieal fime RT-PCR

cl-ei (o f__kahl

o bR ol Ry R P paf R Eimofes (B 8HEBerfor e, The dotted
lihefo@y)iifdisatesdiedti expsestion vahieiof four nbosturmasliver dissugs i.c.,

pol ypept.i de coded 5 by any of the nucleic acid
Fﬁ%Védﬁﬁ@@“d@&@ﬂFb%'mﬁgﬁein, but does not substantially

[ CCORIEs PRLLEHOY S ek t]re?sfi&{ iSO ECH. 8Redl Binfe RT-PCR

sanpl €, ftor exanple; a h% ypeptide that is encoded by
amal ysicod Enan-taoiod tinwles (A) andtpatientissmples (Buwas parfaraietlyThe dotted

.den ic%b t,0 anﬁlof the n cI?ic aci nnlﬁcules .
I‘H%E'c‘ft"r)ﬂ’% CHET TP SBHBROL Y 2RO B ORL00% BYeT H3Tieh &
Faayr atdidi/Nit Xahiow, AbgiyRnt i gen which is at |east 10,

100,” 1000 or 10000 times greater than the 10 affinitg
of t Figures 154dshowr gean sxpressionednatysiscd HIDGEC Real time RT-PCR

R SRR Dl sl Eniles (REPHERFRuba b doged

lihefreoadicstesimentexpiddbion Riilue RE feur noBtemooliNee tivsiek V€.,
substitutions, as _discussed herein, or by one or nore

FetghF distal eVl AdelVE, AGHEM-t uti ons, del etions, or
. ! the '
1o° I BER16RTAHE neRRBl Al FaRlsis HABRIUEAF firklReE-PCR

amdtydis 6f nondithmir tissues (A randgatibs, samples (B} wdoperfitrmdé sTheodotted
the detectability (e.g.,aﬁ% ? bridizatioF or_ﬁgecific
lige Hek/Hdndigttes MEALFRPRTSIRRIVAIUS Ot FRHE PEPAUMLIYPT HETUEE e .
Féﬁﬁﬁ,ﬁﬁﬁﬂﬁU§FﬁﬁF£§ pRany integer from10%to 99% or

more’ genetally at least 10% 20% 30% 40% 50, 55%
or 60¥gurel7ahowegste eBpfissidibanalBief D B3%Seaiduantitatdh&IR T-

PEy P 20 ueR g HIC G AP Boctory TFoRd: SHET D

eJé@s%hcint 1R_vd1Rfas zllgéwsrtﬁ@ cotit irf @ aRAYRIIOF SRIT cIFlME vs -

anpl e, the ign Program (Myers and M1l er, CABIGCS,

tubd@humabiissues. or FASTA. For pol ypeptides, the length

of ¢ ari.gon sequences nay be at 5. 10, .0
U5 addie R Rt gt batiey anpysiiat FigHb%. Sebigtangflve
RITOPER t8AIpSE 8f RSN ARMMITRRERs ahd BIACEI Ihedwas e O GAPDH
sequenceS maybe at |east 35, 40, or 50 am no 25
expreebion levelovasusgbas thecondrol irothe analites o€ HYLC cetblinasyed ranc
aci d nnl%cules, the length of conparison sequences
TR Y538 "5 10, 15, 20, or 25 nucl eotides, or at

| eastrigifte 194Rowd pere@xpresdiGn halipds of IC AR AeiSeai-quantitative RT-
enbodi nents, the length of conparison sequences na

PER apalysispfmontumaitissees and HOQ cell inesgyasqeesiormed. §ARD
100, 200, or 500 nucl eoti des.
12
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Sequence identity can be readily nmeasured using
publicly avail abl e sequence anal ysis 30 software

W@ eoog/10898equence Anal ysi s Sof t ware Package of PEOESG2004/000166
Genetics Conmputer G oup, University of Wsconsin
Bi ot echnol ogy Center, 1710 University Avenue, Madi son,
Ws. 53705, or BLAST software available fromthe
Nati onal Library of Medicine, or 15 WD 2004/ 108964
ROTFSSE2 B94) @016 as the cantsolrin Huchnabyses o) HCEcalbinesvsohon-
useful software include the prograns Pile-up and
tpnat FvnﬁbQS UBch software matches sinilar sequences by

assi gl‘i%ﬁ‘ﬂe o8 gefd expiasioh aBMy$io oF BASPUS Semi-quantitative RT-
substi tfutions, deletions, substltutlons and ot her

RGRianalyss ofnos-tumor Hesugs anddi(C ceHl lingwwes mrgrrnvd EASDH

OB RSOSSN 0 AR g o

umﬁﬁmuﬁmnwgmwglsone enbodlnents hi gh stringency
conditions are, for exanp|e, condlélons that allow
hy br i kiguka 3 1ovhows geae Bresinp PRalyHe o Rl 9P Z3gmiomanigtive RT-

teelhis

AR o u I RLEP RN coll RS oy DA SO A PPAP
eip&,ssﬂﬂ/dev&[i&s dsedvt tHeTAntrelrid the dtaBSss ¢FFHEACcED lhnb,s ys. abn-
a tepperature of 65C, or a buffer 10 containing 48%
(PR BYMARLSSHesy SSC, 0.2 M Tris-C, pH 7.6, Ix
Denhardt’'s solution, 10% dextran sulfate, and 0.1 %
SDS, at a tenperature of 42C. (These are typica
condi ti ons PBTARLER RDESCRIGIHON Ol T TEFINVIBNTEMNt her n

hybridi z tion . ridizati na ried, out .
over Lhedpianiebiosaniybate  tpdar Aph i B mcjegtiae
16vel 0%1;9 S(Si‘ﬁe §éﬂee Way e dxProbRed i preked) Ve inded-cRPréksed Oh

nor e. ri ngency hybrldlzatlon is also 15 relied

tulpghcqﬂ@ rrelawee tomeadumoneellsy Hopster, & sddnyajintion esigtsiin gpye
Fqsééagﬁgtew&%\%ng% &g%@% ?}19(!1&&11?% I—ﬁ%&?g%t?eﬁts ’I%Igrefore

ex @ik @iteirenAtiodr eRPicSid15 o aasiagly gérse oratmget, or 8venlof multiple

hybri di zatigon. In contrast to, northern and Southern

aehes ordregsisivdiose regulation PR BP9 Y 2R) 20O ?r mp@ £ Smets
ol P Eieht o KoRBRE iaBACTRRR tcRufomt o BCT, SoeP RatbpicPof
Ira(bﬁuherdli}:uncml Seddctidea sdroﬂdnﬁﬁqemhaﬂlqrexpresmdtHCC genes, nucleic acid

R AL R b P
tﬁ&%p}g%&d@lgd@f&ﬁe&%us%&hﬁ&ﬁcs and exanpl es of them

can be found, for exanple, in Ausubel et al., Current
Pr ot SRl isvention/prasides zin pBitohusigic acid molwﬂman&péo'pspudﬂeﬁhat

e fifieatially syraed it RGFcel1S oigh Cphttf 96 RORFICS e c 6.

ﬁdaabr defurd. TRED UM ﬁ%hu‘éﬁ&mﬁdéamananamomﬁiae hfarlagd fbr HCC
nol ecul e or expreSS|on product t her eof . Splice *

dezivedifrom thegnalysis efeslebatihasges ibrscns axpresion(‘gelerrypression

BL Al
R Bufeed HeRon@ e bR b Mt HRUIRA KT
HRlRel ewele used & &aine the BRba] cellulit Elgdngdein matched palrs of
I%glynorphlsn1 (SNP), refers to a change .in _a sing

Edumer andrmegcinmopfissyesef natipals diaghossA with\Hets ilp ﬁd@tlon gene
del e r
ko B T RS SRS A S L e
e&ﬁﬁlmyfoﬂposﬁiblelﬁﬁlbgfc&ﬁtahhﬁbm a change in an encoded
am no acid. An "analog" is a nucleic acid nol ecul e or
pol ypeptide that 16 WD 2004/ 108964 PCT/ SG2004/ 000166
has been subjected to a chem cal nodification. Nucleic
aci d anal ogs can incl ude 13
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substitution of a non-traditional base such as
gueosi ne or of an anal og such as hypoxanthi ne, or

wotdeno®ebstituti ons known in the art. Anal 0gsSPCTISG2004/000166

general retain the biological activities of the
natural ly occurring nol ecul es but may confer

‘advant ages 5 such as | onger Ilfespan or enhanced
activity. By "conplenmentary" or "conplenent" is neant

t hat Thmmunlm agicmgleculss orepcdypepbﬂw wovidsihby therinwéntion, as well

f.f f whi,ch
o e ar oS BRieplEm et J63 i kiRl fy SRRl hioc
@égnagisrktb Qssbd HOdgH08%siREsMeRsSRE 16 Weeiilifib 6fffcadf hitior

Thus, adenine in one strand of DNA or RNA pairs with

tORIgIY pHCh therappisiesiand/os smidertifyreadidatprpmpennds fand Cor

s, iy o, CRSFAOT AR TR 0¥ AL A8 i,

and e¢ppbducitile scremigrof EvaretofIICCTsanpled byplot beanphéf Bolkic acid
Crick ggseafalr with a nucleoqtide |n an opposin
TRISFRIFRKBHRIitizAtion 08 REPtely expReRsien teghilagy to detspRingite aci d
oHBHeEith 8 8 sp LI LREE D BY bibek ﬁw’ﬁ‘#““ﬁ@?ﬂ Sietahic] B5Hey, oo
eﬁctrdp]mrbses; lgiemme fisnpatéty franaing espredemtatiodalrdisooimtihate anaysis,

f hjgh strln wth the second clelc C
chistetod hiserid Iohi st e Sngp S5 i orc T B dheselscted
n%EleMk@ﬁoﬂecﬁl@i Ipﬁﬁé’s dﬂ'fhesﬁ‘l‘%ntlo%'ﬂéﬁﬁe 8BAdsd aAg! ude

a nucleic acid nolecule that is conplenentary over the
réprbflucible diftdnerdial exIQessmq@ttms egainst wWhithetiocomprre the expression

Pﬁﬁffﬂ&&ﬁﬁf*@%‘f PRy ot pl¥ QB sisue b B9 St B by

?Gtﬁl‘fdps beagt frodd) cd1Efifdsantdein Vifro GRAMNE 0O{ssBR THe selected
dif erentlall expressed or detected in an assay

r%l@k@@id@om'ﬂnw m%madwg) tthe Inentiomand silessts therppfémgwde
%‘Pa%?esde%& ol WP HRICCc i P u§s%%%$ﬁﬁ ?{du&flor{ el n%aﬁ{bﬁf c&}aﬂ@y
reconol nant sequences reco

pPOEitings drifalse AeyEtEs. rIg stias ehmbedimene tilihveadon provideicomposite
when made.in reference to a nucleic.acid construct the

selg Pﬁmsem@%r@tozee%e 9r 51 a8 ek of OhaéH%mog gidggrs. In some
ettbod i %e%u%%%ﬂ@ﬁr%lécﬂﬁ& oPécﬁ@%‘tlﬁgsdoiit 9fke iorPfhay be
pro uce by means of nol ecul a l'ogi cal tec nlques

uStibtotassays theaoivatilityanit HOH eell linafbe ustay efmedd foeHCE, as gene

Ry 5! B R G0 8Bl Tl b tnes

I eCONRYAAS hltalRI SnbdifeORed éﬂéﬁipléércﬁﬁh@ thveMtiod BR@NRscribed
of nol ecul ar biol ogical techniques. The term

hiereise oFiisn embodivieats andcteamples arenbusrative enct ghoglstveatibe construed

npPOSi Lion ref to,a gamete or progeny wth new
aég 1”“2%$8ﬂ§’6¢ lpg?g “t'hat did not occur in the

parental genones. Reconbi nant nucleic acid constructs
naY i ncl ude a nucleotlde sequence which is ligated to,
ncldie A¢idl Mpleowles Roptides % ,u 56 mani pul at ed
to bg (,Hnoumasga%ggrgm#b e e S50 BT, Wl
sibsgaitaly aienacaal itd ihe madleid a@ﬁahbneulemomwbwsq thRﬁfgﬁW(ngg BMI-
to a nucleic acid construct as reconb

1y ARMIEEr @RHBE) €8TBsDPRaERBRE, E%H?&ECMEGEDMJ R1%as
I
TERAECTARP L P! OSSR o BARBASL ! bl o

vanmgs theedos, inglydihg rfoexamyle thepdlniepadescddcribidhegeit dat are
cel]l by transformation, Sych reconbi nant nUﬁIeic acid

egended by dhanueisic agid modesules qf dables ] thaayghy/b @s Wil #s amologs and
same host cell. species or fromdifferent host cel

speci es, which have been ig9lated and reintroduced

into cells of the host species. Reconbi nant nucleic
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wo@eoogilogab4 t r ansf ormati on of the host cells,

acid construct sequences nay becone integrated into a
host cell genone, either as a 10 result of the
or PEE/SG094/000166
result of subsequent reconbination and/or repair
events. As used herein, "heterologous” in reference to
a nucleic acid or protein is a nmol ecul e that has been
mani pul ated by human intervention so that it is
fingments therepfaln sgmg embedinesnts offhe inryantinng cempopngs of fhe; ¢
t
i B G St R i B RID L & OBtk by the
n?ﬁéi@ aeidaholagudés el ll‘abpae di tbﬁ)uglgn An aniuhdd dgl‘%p@ﬁt?}@llgé;mnhﬁ ae
rom qQne genomi.c s .may be noved to anot her om C
amfieen ashendcieroRmises Al DINGE e Antiesm, éorseéﬁm@péeplagep ¢ encoded
by ﬁﬁj&%@ OLSi R R HORoI1BCAEod Hllin, 1 BOR!ifon sibsiinBbEy N
Xpr esse rom a heterol ogous codi ng sequence or a
rqeogiiss and nd vthssedertncemel ecudesantiai sampie, fmrwampleaa pelypeptide

i okipd Ry Rsbat B Pobtan noeher Y ifiseClo ey of

tl{F; R ei%l&ﬂﬁ%ﬁﬁyhésmbaﬁﬁeraﬁt Wiithlan aﬁﬁsmmﬁ@yfot Example an

cally, a conpound is substantially pure when it is

aﬁimtylfe:a&lb ani@een wigioh is30 deast9yd 0% IR0 or 1k timesrgseater than the
ner al 5% 00/ or 85% r. over. 90% 95% or
869717 elaniiody 67 ShoeetbeRnct Bdlqely i3 RipolS ) o

Thusp ‘fsﬁf)stgtftlaﬁyr @dﬁﬂh@al” Sed@hoeds Bh hfhénd dvid off rfuctdoeitt Sejukiice
synt hesi sed, produced by reconbi nant technol ogy,
that differefiomn I‘RE?@W@G pevientecanly by oneeHRpIpLRoBserygtive Sbbitltutlons
eral I
29TRSL844 %ea?g o WAL hdn LORE aﬁ?{@db‘st?tuﬁ@ﬁéj elelidhs, or
nﬁsaﬂmohgldlbﬁed Iaﬂprfbltld‘n@ lof theaophetce thytt &O(hditalekﬂr@nthf: Ibtn’h)@cal
nat ural source; expres of a reconbi nant
fyngtipepE ﬂlﬁ@nanwué enmécl% 6%3 rlﬁge%l % 8F %&& PotelestE®tng:;
I
dg’tgctglgﬂlgy (y Cé;qg}rl‘g%hdgz%ég&?m ; ﬁgggxhﬁﬂ g)? EhoebaSnr%nHE deid'of ﬁuclelc
acil mmmulxg Saplny secglehcesdaﬁdab lan)z) hoeges |:ﬁ$>m HPL @) 9%%cor hore

oS 28! N e A SHESHRS W RO s

85%, 90%, 31893‘%) &Q@M&ﬁ%@ 649, P69, 639 Odt J90D e fticat Yheh 8pfitXlly

to) the codi ng sequences wth which it is

ahgrreldmlt the anmno pejd onsudleptidedevehin the aeqllﬁn@s?clt,sad f¢rr9@ng>@ﬁ85ms

u§e: e, e alie? Ploiick DS s Byl CHBIOR R0k, 90 17

ofTPASTW &For olygélﬁmé@ thé RnpBaT campg@m s@djudildé‘d BAEbasgt 1sast 2,
nol ecul e is not flanked % nuclelc aci d

5y, ot U6 eminghacids, gratdfza@ﬁw w5( 913 Chapige @yids. Hyalternate gene

g et P St SR P SPRELS5, 9, 0 v

afids,idrio@é&r 40, 80) 62t100 ranﬁﬂcﬁitﬁd}f IRwduclSﬁ@bﬁlrmelSct(leﬁ therieﬂgth of
cDNA or RNA |ibrary). For_exa an is Iated nucl ei ¢

comparisen sequeacesRBNRG ¥heash3s 19el ng@&swa%ﬁ qofides; OF &t leapt 30,

4W $5of n%%ﬁﬁ%ﬁ&est B eh&fna‘ff SRbSHmERs ) e #n éfﬂ df c%anah&ang%gﬁéhces
It nat y 0CcC n sone | nstanc€s, the'lso

rrf@ﬂf:rdt Hast\lﬁd 70,f80; ot Pemiclatidid) onoeartP0s200, onS( mrcleotides.

exanp a crude extract containi t het ubst ances .
SoHe? idegjiicambe Fealily IR YO0 richesaiele Al sis

N
AT B S A0, B RIS i CopptsGrop
IhMennty aﬂWmmSugBamvhneluganemsr HPLCUniMeesityekvenue, Madison,

t herefore | , nant cl ei L
WhchT08r srSkAST S aditabfe £t e Wt EibbaR skafige, or
repllcatlng plasmd or virus; or into the 15 genom c

DNA of a prokaryote or eukaﬂyote, or which exists as a
separate nol ecul e

-
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(e.g., a cDNA or a genom c DNA fragnent produced by
PCR or restriction endonucl ease treatnent)
wo naepesyeent of ot her sequences. It al so i ncl UBEESE@2004/000166
reconbi nant nucleic acid which is part of a hybrid
gene encodi ng additional polypeptide sequences.
Preferably, an isolated nucleic acid conprises at
| east about 20 40% 50% 60% 70% 80% 90% 95% or
a9deseribad herein). ﬁm@sy}fu@ﬁﬁﬂaﬁowamiadudﬁﬁe@wams Pledipand

resent hu an | | at.ed, gene or nucleic acid
PRASBER! Sudbitte mishRegsfnlsaents P fafiingSidrenst
h¥RbIBy k6 vaios REStiHabns "EMdtioal, |subsitutiths, drRCARd iniefications.
nmeans. Reconbi nant DNA contained in a vector are
i ncl Adfeenativelyrer additionally, itwp ngeleiciasidl sgaeencesmay bed

(14 ’7S |
DBSBLAg Bl SRR SHAOL A AL BELRATE! Home
eﬁleb&hﬁlenmhigﬁlsin@n@m’cﬁldﬂiohy aie{ for ekdanpla donditions rhat afioved
DNA nol ecules in solutio In vuﬁo and in vitro

hybrigization segparableeitinis lwgn@@fml% Broceris “EF’SMA probe of at

BB ERS 5SS i SIS, ) 2

SﬁlSel nsdfEDTA yandt e Bwn(ﬁaatwmve, abh terhygeratnooddai$°C, or a buffer

aﬁﬁf&@f fsmgmide, LT R A %#”@B“ Jasolggﬁilar‘ﬁs.solutwn,

Q‘ﬁ%x&ﬁpﬂﬂfh% ) A% S1Si & sSbPeral¥Obf AozatTHebe ayettﬁncal
ronosones or for ef ectl Nng expression of th € gene

comlitiorsSoehi etrgg«pndyumhhem aSgetheguitbridizations. p hlybeifizations

T A e S R R R

abl 10€0 P5 BH@E, e& ¥ 24 Béur§ seiBlee nglﬁsth@gdnag hy®tedigdtionds also
or inserting an amno acid residue at any position of

relied aipen & the sugcess of nu@e@Hate@quﬂ@rrou@a@éﬁm@n@d ppeelgealar
TSR L encph. SR ARASELI B S, "
c@’ﬁlylﬁn&@lﬁlal ﬂﬁlﬁh@@hﬁ;ﬁi anaWsm(r;] hehinGith hpblgm?atiomm cdritraktso

we 5 no int art that so noairti c 1 on
nerhiery aad Sepihern hyhpdizatprsHBow PR QHes afsrust spmrf&s’@ﬁg Wd‘é‘

' | f

el BB no MRS RE B3 okl bl TR s e for b O
sqpkey@rpandiahout 40 nmlecﬁslpe ot loagertfheinisitu dybiidimation). The high

sEiats onifign it o Here erbtinsegats o Redks Rr Bpoekiifodn the
- aROF HoRut biolGsyS %Q&'@a%ﬁ)l&foﬂtﬁ@n B bPRBhd, d85 ez&in&ﬂé‘ &n Ausubel

pr esent invention 10 by conservati ve am no aci
eksalh Suirent Frotesols Aw Molemildi&ielogy, Johe Witaynk 'Soos Naw ¥drk, N.Y .,

ubstit ut.i efers to the substitution
‘lgsgg’B‘a’é‘:ha‘lsrilhﬁ’is:g}ﬁgf%r?o&te‘gH%f?f%rrm%e( a given location in
t he peRbisg? ivhaideit REd a&duld ®hi i98 réBnied Faiion of a

wi t hout substantial |loss of the relevant function. In

npglkic mgidsnmlnctﬁﬁmessbumdupuﬂm@nﬁ Splice vacentsmambaci d

reS| du rrade on t basi s _of al . .
R o PR SRSl Bt Anfb BT Mgl arigns
hiVedh rgeﬁd:r&lea high @éﬁ@mt 13Mﬂﬁ53 ﬂhﬁ@ 61k acidyBsieaile bf mitdryst. “Single

and the |ike, and such substitutions nay be assayed

nmiﬁottd‘mO}Wp@ém” NP heefers iva changein 4 $inels baig aga 1g§ult of a
S

sﬁb%ﬂ t 1%1%1&&{)1{ gxg(tlel trﬂ. gﬁé’ %Lahggmﬁtgﬁgg %eﬁﬁaﬁv@kpﬁﬂu&e for epamne)
of@cbrﬁt:ohsé@'ﬁtr@e (patineley pycabidineyl ar[may‘iMajD notf 1esulexanghasge in

reaction of a, functi ong’l si de gr 03 n am._no aci %
apeptodad anEio 45idt Ar canping dy3 nEEFIC Bl wlg ¢ preRqlypaptigy that
standard chemnmi cal techniques, for exanple, by

aut omated synthesis wusing $elution or solid phase

synt hesi s net hodol ogy. Aut omat ed pepti de synt hesi sers

are comercially avail abl e and use techni ques wel |

known in the art. Peptides and
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pepti de anal ogs can al so be prepared using reconbi nant
DNA technol ogy using standard nethods such as those

walemanvtyed in, for exanple, Sanbrook, et al. 2BCT/SG2004/000166

(Mol ecul ar C oning: A Laboratory Manual. 2nd ed., Cold
Spring Harbor Laboratory, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N Y., 1989) or
Ausubel et al. (Current Protocol s in Ml ecul ar

hg breagybiedeh i whe@y@ ngzshﬁcatmgghl)wle@oa% 0gssab dfrckide

< AE) R o BB AR R b AR or Vi ol

hyitkixa)lﬂﬁ&d of@ﬁéﬂﬂub&&uﬁ@fstkmm in the art. Analogs in general retain the
umass..edu/ m crobj o/ rasnol) maybe_ used to

bwé@@%aﬁéwm ofithepaturall y RCeHEHyS mq%leab}lﬁln%gw&ere%dvmaaes

B3 TR P RS SRR Mosmpipen i

nzanidbhtatvedueleidmmids, apo DNAonBNG, mbmagumsufﬁment number of

nedlpetiies POy cbls G5 mitE WS bR P ot 2
Wb%ﬁlc%@n&éﬁ%ﬁ%%é&%e Q&d ﬁﬁbléié‘ et qth%s CRRRAY ilSne

are screened and 5 prescreened for the abil ity to
strartdeof AN A voir RIN A pamq with thymgjae inpnt dpposing egapltntentapy DA

cts have on cells or in . the | e to,be
st W T JvFae BotblmraRty RNA hnd; il be'fasSiood
e ¥AhRIRBtidAAt MRRi®icid hRlRalaidbd abt aNRRehed Wdson-
the nethods of the invention may be used to identify

th beseanadr widhp oueledidsin e ppRosingrcompimentaysirand tp forma
|
L R e

n:ﬁ)‘,lléliltbe bi 8 a(‘eompRiient ottt ottty nﬁmelb acidanoleculfdfiit bigbridizes,
libraries accaording to nethods aovvn in the art.

unges candifipnsy fdughystripgeney.ayith the s ryelstcarid polegplg. The
&ﬁf{s@lﬂ:ﬁgﬂe BFa \ﬁ‘lléll?,lc %@ﬁ%ﬁ%@ﬂg o 'f‘?r;lest p&mﬁ{@ IF&§¥ APEE of

extracts or conpoun I's not crit the
embbdlmmatsoﬁcludtﬁea mmhacl a¢id molémbmthai is gbmplenientanpbigr therfull

nu chem_cal extr s, or, C un ca e
1R equprg of f duglsie o nplepe REABOIYL! Hueush bod
“REEREAP mﬁZ%@’@hﬁ Porfibn %PE Hu&éfcra@ﬁtrﬁol%ulé 8rpsl ide as described

I ncl ude ut are not limted pl ant - ungal -
hmemdbaty&wpablemf beivigrdifferbatiadly @meﬁ@dm defectedimamassay or

br ot.hs n C ounds, as well as .

S%ﬂ?‘?&%‘ﬁ?ﬂ gﬁc‘#&gg?‘%{lﬁ ﬁlbveglg%ounds Numer ous met hods
ar e ¥lafigudpehibs il Muicled ad@ Bajuehded Of fiRIARMLOA nthytRCt ed
synt hesi @% sem - syﬁems or total synt heS|s)

regp manhme;meaaﬂ‘h@ﬁ@m ‘&ra«ronahm@é’amgns thatsomgihieg hasheen
recgﬁwb%‘l%dl %lt%g%s e ade 3 ?&g{egge to§y1{v.{ E ig adl acid egrps&ugteth te%% refers

erc ac conmpounds

td 4 RiobciRsShaiEcoatived of aldlgic avidise@hees ﬂ%ttaeer j@atdd\t@gether or
l'ibraries of natural _conmpounds In the formo

produeed bameans oh golecular hmlogl% dechnigres. Thg fermc trgcoam‘anant” when

ST, TR o PR o oy

nidwohwwlablarscdmfa@ﬁmsgfgap’ecmlbmatt inticleiz dckd conE’mal‘t @ﬁeatéalby
USA) , d Phar SA. Fuyrt her por g,
T§aa; ‘?féEO ogi ¥ hiplggise e@m%ﬁpﬁwrmg recpEy enap§ \ﬁ%edama%pn
t r I
e .g@f'*%%n%rf%??%‘b% e BE s PloaSh MR 1
combpinaties dielleldethhi did edt dnqcuamsthspamxyal SAOIEES.| Ra&)mhrmaﬂte
grigres i on of one or Jm kers, |f}il mTabI | .
ny cgnstrysts gy ingluge, ana? oHideSghcace s g%té F‘é T
ti ssues W|th candi dat e pharnacol ogi cal 30 agents for
the treatnment of HCC. The c&fls nmay be grown in
culture (e.g. froma HCC
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cell line), or may be obtained froma subject, (e.g.
inaclinical trial of candidate pharmaceuti cal

wag®atiesdsd treat HCC). Alterations in expressiBor/eG200mwe00166

or nore of 21 WD 2004/ 108964 PCT/ SG2004/ 000166 HCC
nucleic acid markers (drug targets), in HCC cells or
tissues tested before and after contact with a

candi dat e pharmacol ogi cal agent to treat HCC, indicate

mgﬂ@s@tcdwcom digated fo m nusleicacid sequetcerth avhighGt isat diggted in
dicatin ffl t
ol G Bt A s AR PP PR itemngo ot
abﬂ&foﬁﬂﬁid:t he réombitany thﬁ@for%aﬂ@ttﬁatctﬁéﬂimﬂéid Scﬂﬁmlédu@@has
be screened for toxicity, specifjci ty etc. \Wien a
beerymanipylated SingEenelif R ERSCHBE JIcabY bR BERVEHION evel s
f t

1o lofe ad CBlfic @l R0 Brofl JRRI Pl
byasinéforsationa Suehicc@nbinast nuelsisadid yoﬂstructs alagtinclodeseqaalces

const tuents resp ble for_the bserved_ effect
?méheg%a} %ﬁ Qi‘épé%ﬁ? arcﬁr?rarﬁhff?rﬁ relisperies: pbich have
isf)fafeﬁta!ne ReinPodicd BiiS chifs e KRk ?é&#es Recombmarﬁt nucleic
aracterization and identificatio a chem ca

aeldtqongtnmt sdqulmces maydbecatne mtegratcd 1rtta\a|hngt del egenadey| cithearas a
e Assy

repoltaf thasteinal BonstomEad R o itlssSicpe oot AtSibstapent

rE@nibiefioh Andef toplir héhts.act i ve conponent and to test
derivatives thereof. Methods of fractionation and

pur i fAsoted bereint “haterplogensrin gefersoemstonauckaic acid oeplotns 2

in_the t IfdeS|r npounds sho

el s by SR Bl R SRR RS 8y el B i Bt im
phie OfHe e tiie PR 18 GehiliR W ndtirall €ovid! Fo )8 $ucleic acid
identified as being of therapeutic, prophy act i cC,

sequsEPREPI One specisRY Reamiradyasd o dhnsaqmenfiapothazipgsigs or a
wHPPReHd s o] Qg POk My, PEfived ¥ i aftomic o

efrachaap@somal Idees inrthe sﬁmmpepremA Hetsrcﬂmgdue ipeoteiaiinclodes, for
poI peptide arra i ol says thereof.

ély fP’%SFeé‘i‘ e%%e%?fbg ?raﬁ%e %?eqa?n"leé’ééﬂ’f?t%
eﬁﬂ&gs‘%ﬂ Gronfs tdoBlRALEES iR cBIPIMPEBEIJARS n@Rrally express the
substrate, which can"be any rigid or sem-rigid
psefpiport to which two nucleic aC| d nol ecul es or
pol ypept i des tt.ached. 5 song odj ment s
D0 o B Rty 3 st G bR <& Eed BPBL P e Biaents
tHER KRS SaccdthpdnS i€ , TyRildalS; a SdhpRd 1H\@J@fa§tlaﬁy ﬁﬁ%s’vhen itis at

beads, gels capil l ari es, plates YyIers,

lwblw/é,@log@ 4@%; SO%F on6R%, mpee gm@nalal}ya Ogc ;76%5@1)%6@11[ &0,
PRl SOUE B 7Sy ynieian Gl Rt SBREHIER sy R BUS 18

eRitdpled ﬁn§%épna§ tHat BathemacallisgitBesioed] @odhexd b@’l’r@édﬂﬂﬁnant
which can be interpreted in 30 ternms of expreSS|on

techpelosy,dsolged by kugvar pydkieation trehaighesn avill be gencaelbaben t h
BB bR e 550 SR & Gty

cbmi)glliﬂd&dmﬂ)@ ob‘chmed;l;rfo@ eRAnplaysy extﬁridomlﬁym;alﬁahmbsmk@ ; be
used_ to nonitor thne presence or evel .0
exprgssiorpdgecohinatayolercrsihmel ec\élﬁﬁfl%%%ﬁp%lﬁp%qu&rC@@pound

|
OPH ﬁé;]nélggl s\%g@gg ?%lﬁg@ cﬁluﬁ’ tﬁg Hegsﬁlze(gl:i] éﬁ%&r}ﬂﬁ%f a&gmethod such
aé\colam chrudnatogragisy; gdwﬂ;e@mpbmrahk,ﬁﬂe@,tﬂtc eAmucRcd aotlﬂ molecule

1§$q%§tgjggal fn(il:;ﬁ g%gm?tﬁ‘%\t whe en 1t is I?Olt %%Isned&?erly? (rzr(l)n% guous w1ti1 %1 e.,

18
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borosilicates, netal oxides such as alum a and nicke
oxi de, various clays, 5 nitrocellulose, etc.) to which
wo b@4nosdbei ¢ aci d nol ecul es or pol ypepti des arBCT/SG2004/000166
attached in a specified 2-dinensional arrangenent,
such that the pattern of hybridization or binding to
a probe is easily determ nable. In sone enbodi nents,
at least one of the nucleic acid nolecules or

cp‘algqﬁlevplink@é@) |ﬂae eodingrrequences withadvieh it ivnormply eprfiguous in the
i RiefiG oByraing BotsiRo R QHARS BRI ED AN B rention i

dagvedn Theadfore arfisslatpd egaic @ nhélerlasidanoRele & 1ntdildéch€b mean a
determ ning of nucleic  acid quallty and bi ndi

generawelelq acid melecple arfich isqohflamked hymuglereacid m@}ﬁ%@s which

;@&%@ aqg} I
succé’ﬁti e c? %UCEQ%C aci c#%%%%% e§§§%(%%$§%gn§m%gnm
s@uehes) amijortias desn cotrblételyror pariufiy podfiedfronasther thmscribed
herein far ex Tables_ 1 thro gh 4, and t

SRAVRINRSS (25 18ﬁ§[§‘f% ﬁ%b@mﬁoﬁormms > g ishleted e E%%ﬁl@ of

I

N T R S
in whichdtenatwaly paduysrbx same mbiagcﬂsethe afolatettinatesinbiwdl ﬁmn part of

nucl eqt.i d ol nucle es or, .oli nuc eotid

Y S S e e R e P S SR A
s§td ot RBgent bikl¥ N fher RBurkStatdel thedlerddl @ty R Iﬂﬁ‘ﬂied to essential
guani ne, respectively. A varlety of nethods are 20

hmmeftmfon@@n@e mtmmgi by M@Ermay@mxa@rbmﬂtogr@@hﬁ sech

aﬂiﬁg,bof'g? te'gl‘rr]lt q@%gegmglg séI & ade@Tb%m%%gglléwo 1n%0rporated

inb6 AWeEtbE Stich 43.an auffdRioushy répiiBeed plagiid o.vitus; or into the
Schrei ber 2000.; all of which are incor orat ed herein

geRomig DANA 0F 8 PrOkarioimer eé\lf@a'ateﬂehwbwhteﬁ@tsms @rsgpgrpteymolecule
b

(EhpE RO TR DRl P SOTBPHE drfoditingice

eﬁddmsblbaieereaﬁnéiﬁ) idigehdas df btimer $eqnemearipaleg indhfdes Pat .

4,45 | mbadi nent s, b /b
r%cymbr@gt %gela i RGP 15 e QB2 égﬁ@c{ géneisnpofling additional
Eiﬁfd‘é rsé%déﬁgesoﬁ@?érﬁq v el i8519RA R0 leic MR doaHRisEOht least about

r| ng ueryi ng and analyzing mcroarray data have
4t)%; 5@% 26080 £7 13e,680%,$1086; 19686 or 991% (bor neolarhakis) ofdl t ed

State ent .No. 6,4 183 ed St at es. PaiﬁﬁP No
TIRICLORO %’%’ SReRiESILPChnd B s &“JSO gope o pugleigeacimolectls can
idoffRaRRh& besudgE 8¢ nilecle WRIR iefmthesizBd SenACAIBY iyl ve

- aspect, the invention provides nucleic acid or
rqsompjrapt ingans. mehanatﬁg)g% aentaiged in aveniarsee instuded in the

aghtioR G RledSasIRE frith ot Bt Rl Bbgeilfes inchude
. rétbfbinast DNAOMEREESs iHEhetdrofog6ustitnt €lls 2 Wil Mﬁ&@&ﬁm
PCT/ SG2004/ 000166 be any I nteger betmeen 2 and
sutpntigllicporificd PN Agneleculepin selygionoln vige angm Vl’fllﬁéuﬁfﬁz e
oBheohs S A SRS Al B B ol

‘ “iselﬁt‘edﬁ nudeic aeiangleculest Bﬁcmisolla&dmualeidjaoﬁﬁqummes ansameﬁ;l in
range from 15 to 5000, bases or npre, or any I nt

tl}?é?%é@?“irﬁ o the grgrded polypspia F%%’@bﬁ%f;?r plagngdomg %
B e b B RRESan BobicMordfeRabiing (o b\ B ki

hybrdigdtion adthochnmhesonies)y oo for d’e‘wlotmeg e;dpresisronwj Ihheﬂfgemyn hasue
attached.to a solid s Si ng
%gr%ma@dﬁssa%t%@t meypﬁ%aﬁbleadk Mﬁb%t %3{3& a

"conpl enentary” orientation), and quantlfled usi ng an
appropriate nmethod such that9a signal is detected at
each location 10 at which hybridizati on has taken
pl ace. The intensity of the signal would then reflect
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t he anpbunt of gene expression. Simlarly, protein
m croarrays nmay be used according to nethods known in

wWo b@4a08964 Conpari son of results from di fferent PCERGH00D00166
tissue, for exanple, hepatocellular carcinom cells
or tissue, hepatitis virus infected cells or tissue,
non-tunor cells or tissue, normal cells or tissue,

cirrhotic liver cells or tissue, 15 or anéxconblnation
t her Bekypersisicsomipaunds.gap bgiprengredyy, farexpuplss replasings delsting,

o _ £ ar . '

oLins38FE s hifho REORSIE Wy Hosflon b QO Eiat BydGE for

esdmplaci gptidt asdesaritesl heeeinwith othet cénsbevatige amimoasidi rdsidues,

.expressing.a different clei.c acid mpl ecul e of any

i-gnissidyes haying ShilypEisah bialpgow weféf propfttics: It srwelh

chdWf] 4Rl Gy RER IBILE nod ol SnPChaRBHR doh b thedd it heRfroture of
and cl one

into a vector that enables their expression
a @elypleptiderwitmal subistnti aliygs teringl thobiotdgitat funtties ef that peptide, to

licons. af,e al.s sed to,.construct h i di zation
ofifByasip Ry ls s Elethne mePus dhopg froeeh U vEtion
p!%l?ﬂ%tﬁoild_@g o£HhB PRRER - inventidH gtsa Rk @n@ %P bR @My RQE#valeht Sbptides

i) is Selected, and genes encoding particul ar .
that didfee foued pertion of thessquenee pfithapolyipeptidsy of theqwesenginvention

arrayed,.pool s of. his-tagged proteiLns.?2 s _descri be .
of PGPS FniierpiLyBs IR A el nByE 2yt S86isERER amino
adill BRI SferPiomt datstiflaloaTDas amiti) Atild figf ahbBer at a given

nucl ei c_acid and pol ypeptide sequences descri bed

laeatien in, thepentisle) where geamibalipen sirobe madovithaut spbstantial loss of

L T e T

raakives san tf aadeedn the bhdiabf rebativaisthilaritgofisideshdin substituents, for
prognosis,. or_ other 30 F%I}re at ed .pet hods _of .t he
XTI heIR size, aes ke {?été(dilll‘?%?é?ﬁgfym anq thedikg,apd such
SBAGAEFOhaY 0L bbby Gy 1 BB tucin
teBMiig. SlapeaatdDRbefges iche aiso wieindedthe substitution of pehémnsically

dj ng. th d i d t
o] SRkl SR ye e PR CRIPDG, BRI Ao
funfiehdraide Poup [dToniatMiBe héi@N Paptsdes B pYitilie anMlokScan be

including Tor exanple one or nore of the nucleic acid
synthesisedl by standydichemisel @emigiest fos ekamplarhyorntgpated synthesis

conpl.epent s, ..gnal ogs 5 _vari ant s r fr .
uff Rl oS B G e KRBl Auscib AT B Rl sippgsisers
afeQonfh@dreiaily availaBlRthnd B¢ Rhhigh€s WelhkidWibin the art € Raptiles and

a kit may 1nclude probes aor priners émhich may or . nay
peisidersaalgay ean alssl Be praprspdusing troombinant BNAnteshnologyusing,

ke ; il or e m

Bl 508 8o T E BN ST

(BéblécwldﬁCWnﬁﬁg*: aﬁnlaﬂﬁrab?gﬂm:lg“i; adi ColdtSpoing ]:Hafﬁbr Labm;tltory,
agnosti c. an er es W de var] et tectabl e

CPLE SR BORGEHEDO B E A STUEe Sbonk Kot 1B9) FuBgubel o

. Al 0]
o SRS ERYGE g Sl e
pidgearnsiaichias LASER GENE softeace (PNASTAR, MadisanWikydi es

MR RE Gn, oty Bocusdcs Fomatiey Gy Sfading Whormpd ReEHE!

s&é@%ﬁg Mg@?s;@?%@}f@ﬁ%éﬁgg Whdsbeused & &abalthewhRRghd

ant” any nmeans for marking
hewdnanyceming heid mesidues ipa patingler pértian nbthepudtein mayybg an
ol i gonucl eoti de probe or priner, a

20
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gene or fragnment thereof, a cDNA nolecule, or a

pol ypepti de. Methods for 20 detectably-labeling a
wodogaoses are well known in the art and i ncl udeCT/SG2004/000166

without Ilimtation, radioactive labeling (e.g., wth

an isotope such as 32p or 35S) and nonradioactive

| abel 1'i ng such as, enzymatic |abeling (for exanple,

usi ng horseradi sh peroxi dase or al kaline

sphstisped; tizesdd, or deletddumitines elolishingibidlogigal drlimonmslogivhl

| abeling (for exanple, using fluorescein), '

219Muni nescent | abeling, or antibody detection of a 25

| I gamgoriioriag BRshded it HheRxpREsioHY alsB@e%@G&té%éoﬁ@Wﬁen

definition rs a nolecule that is "detectably 1abeled .

sprgening candidate HChharapedtins. Ofiemshrdidate gompeurids ardrstecped and

bound with,a ,first.moietv.(such as hiaotin) that, i
rveiRendl DR syt ¥ lBhd niee Sivaity Bt et 5 o ofber
efloas megdpag_rhaaa daxels ¢Sinahe abjdck tibeseRid) shahlas k@tcity, which
streptavidin). Labels also include digoxigenin,

prayent e developragnd and o the pesprfial sempowsid. | Hiwe themethods of the

iBuAGHIRY e GRTRA el il B AR SuBUIORRC therapy:

Conp b gelseral ceamtliiategoritest ichipoumds atd identifbed fedms darpelibraries of
di rectl%e_l gbel ed by chemni cal Zﬁ WO 2004/ 108964 _ . .
bpihmagrelmyadustparsynthetin (rgsmi-sinthesic) sxisess ortq%mcgﬂ Hbrgries

: | .
Bichfihe & QBRIPLANATIn 8 ale TPhdIB s B Helof EARER ALery
ahib&gvel cpomgmod wild snderstapcbihiat the psecisezdunce afjtest extacts or dompounds
.to.the inventio e. used to defect and _quantif
isfratenfen s i moRel i e Pain. Afedfined, xARGUHAEY hygpber of
cRhRalextractS 6P E&ﬁﬁ&lﬁﬂs Rhn Pa!§dr&ined ﬁﬁhg ﬂ@éx%ﬁhbl@ ndefhods -
MRNAs) or pol ypeptides; or to nonitor nucleic acid

dessribed hereine Egamplemiiyuch exfsaity pregrmippantlsinelude.dut avegot limited

t her apeut i intervention in subjects with HCC. The

1 S50 E Fibeat sSSP U Sh el Ry B S Mmebugtipipg g and
syiiBetioBoaiHoufds, 68eh [as enddefidatibh b2 &dstiy doBipeands. Nunidtdus
treatnment efficacy over a period ranging fromdays to
meghnds are Asoaailable Torszeaprating sandemeps shispstedgynthesis (., semi-

s TR BEL R BIP b i R of LASEH BRAHER, irBliding, byt not
liniiteld agli saedhas devpligid$, peptide- sand) necleid avid-bised eompowaispd ashetic

cgéﬁﬁ‘?@gﬂgg%%sa’ﬂ'ﬁg‘;@%‘gfﬁ y?a%%ﬁé@?,a gen?%{lfegzgﬂ er'gggﬁwal
CEpB BN AR ToNof QHRb AbE, ini Ui Bl USRI 0

NI's conparison are I'n the art, and any
cemirteatitlly availaldd fivaya bemberad sodrsed, mobrdieg Biaticp (Snssate UK),

' i [ f. HCC, -
ey HAPEBtReh Qs ot teeEt Biarrs BLUSA),
afl ' PRarfRAN 12 VAC mlﬁﬁeﬁn&& i€ QOB NG libRarkioP LABPERA is

sanpl e taken from normal or non-tunof subjects or from

readily cxndifiadoising starslerdectenienl physispleot bipphemisidBetidsh a
B B PuHS el B e e CR mat £ bRy ficd by assesing

VAR vk il ©6 eﬁ%r_em@ﬁéﬂwarme WU ORI, BohPTA6E Likdiph 4,
non-tunor subjects or non-cancerous tissue wth val ues
pripoinaad aftesgaaitdching HGG cellsi o hissuer Mothrrandidafs phermagological

Su ant i Ul f A tar uence. i U .

S AAM Gl S T oA e SRR yt4iE % rom a e

cEIDHRG! Sitindy bélobtaineé rofbd bl (el @A il Bl bf edididate
atients who are synptomatic for HCC. Deviation from

pearareertigal azgnisde teghddE ). tilissations vexpaessionwif ohe pramofesof
used to diagnose HCC. Such assays may 25 al so be used

to nonitor the efficacy of ajparticular HCC therapy in
animal studies, in clinical trials, or to nonitor the
treatment of an individual patient or groups of
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patients. Once the presence of HCC is established in a
subject and a treatnment protocol is initiated, assays
w@aec@arasong to the invention nay be repeated onP@r/sG2004/000166
regul ar basis to determne if the |level of expression
in the subject begins to approximate that 30 which is

observed in a non-tunor subject, and to nonitor the

ogression of HCC in the subj ect. The results
}fgﬂﬂ mudleie a¢id srarkers (byg targeta)sgalsié‘,crm;lber tigsaes tegedbrioretand

o seRB i e hETIR PhasSilofeDls o AIRUCE, inftle

pRoeldsSicnGe e&@&ﬂ, 6 staie BPOKIRISC tiecpenOaichiiniSefiodts of candidate
reagents , m croarrays) according to the
ag .cenc éieuséeattoa ofsANdidite corapnds ferdherappugie use in

r i f on
3 G le b8t 236 a1e e oEICEREEE: LT e BRI
as seVdem asoigdecaxitratiag ﬁdmdBy nmnlalayaampgessibam@&ts dfany of the
patterns of ne expressi o nosed  at
neleic peif mgly PoDIPErIdes oL ﬂlﬁléié‘%nﬁiog’ %%Swon of the
P ifvd Rid &ﬁra'evls n@as@ha@wgoam one rlﬂfép%rre%bhﬁﬁlegﬂndthe

anges therein, prognoses nay at
obdesredmfﬁst irhys, e ghatofthe dxtrertlog;ﬁwonatlcmg amb]gnsfmtlmn

det d
pRIpPaT ircuee chimebd oy e ERiots BamidEediy 5
tHel PR dxiABR AV ?bh@ﬁﬁ)dﬁlﬁt&y actﬁfitlése?ﬁé safne a%say@ deSfibed Rérein

nore tinme points) over the 10 course of days to
farding detectivoof ec&avnmsen npx@gﬁrs&f@pmpomdsweg beussiddn pwafy tbe

oGRSy L BB REEALRs Mg RS PG

pidli@¢ioh 08 suvch hEakd @aedusteRirdety BreknbWwndn HeGrt. [[ﬁ&ddﬁecﬁ anpl e
froma subject before, during, and follow

copRGIIgE fhoviplo hq@@efutasﬁ@&fﬁa treatgspiass icltlmqglly aﬁ@lﬁed

AR Sy R S SRR B s s
p@phylectiy) diaghastic dresthgrivabiewhdyhbe subseguest amabfzéd atiag HCC cell

conpounds and reagents (e.qg.
lipgsqr ganpmgl ﬂoygg’é(#éﬁgng to the invention nay be

enpl oyed to inprove the therapeutic reginen. For
AMIIINIRr0a#a§2 U ratiBADafBHSBSARNRNEGES i n gene profiles

that represent efficacious treatnent may be

det eFmeneegpechribie @wpntecgmr@wdps' widlgie gCIégs pelyaentide wirays and

et 2
N e e v i e s R
adifl aidlysaldsion gollypéptidesos b I@um*atet OJhEthian bs aﬁ‘ﬁﬂgﬂt& semi-rigid
i mprovenent, or to manifest side effects fore

suppE ity HiehHwo awgleiccackt mpleslenanpolypaptiderompar be aftashed. lof
sélﬁéexhﬂa(ﬁ&‘ehtg & %ubgﬁ'ﬁe nﬁg%e%‘iﬁ{m& &g&h@%@&@! lﬁElluﬁé‘ s in
pressi on of or re se el C

nmiibﬁﬁmk effiters) chipE stides, svaturs, tibemybeadsppels) eapili@ibs] plates
assess t  eat ment par ameters 25 inc|udjng, but not
Polymierse and micrepssticles etereBEEUsO e usleisiasidmplegies ¢ nalypgptides

a¥locafdlidty é:? éﬁtlb@onf‘gﬁl QB R 'ﬂ%h%ﬁﬁaﬁ&ﬁ‘@ﬂ' bﬂﬁ[ﬁﬁgﬂ

treat ment n some aspécts,” any one or
patfernshanddntepsiticsisedde ounided eyesion prefilebwhich senlbé mterpreted in

o DRSSP SRR THERBI: £ G B bR TSGR | o
p{r?gggﬁbﬁ & Ssﬁd}ptﬂeqi@ﬁg(étfcl cation of agents, that

ul at’e e| r pression | evel s and/or activity,
t hat Highyddpsityuswedei¢ acid oe polypﬁ(ﬁdezﬁamre B4 rdfogebHw as
nEl%-rr(/)a%G%(s) Q%{u&) 1%91%1 §0r examp[e be used to monitor the presence or level of

22




10

15

20

25

30

Experi mental Procedures RNA isol ation, RNA
anplification and cDNA m croarray hybridi zati on Paired

waamplie®eof tunmor and correspondi ng non-tunor PCEHSGHE®4/000166

were obtained 5 fromresected |iver specinmens from
thirty-seven (37) patients who had been di agnosed
Wi th hepatitis B virus (HBV)-associated HCC and had

undergone curative |ljver resection. A vaI i dation
extression of arlargs ppmbeirigensnnolmeptides;os fordetrsting sqquengean

B

salidsapporo (for mp]e,elylonl, gfasnr cedmic) phstit, sﬂroamlmhmopﬂmhtemt
and,. 10 i nstltg%lﬁon searc& c&g‘retfgﬁﬂcs conpittee

borpplieaies Mgk ox alpa SR IR B XFIOW 58N i n

nitoBtuilodal Lk 2&8 RyviAGEHhS hﬁ&@fé aéld m&%&ﬁes & @%ﬁa&&% Sfhched
of eac was

speci nen was sanpled and total
ini as;aleeuﬁedl chhmnnswm asangmeng sU¢R tHal the pattesa gBlnybrididatien or

faton s oSk ERTRIne: 19 Rimhe BRROTANE, Ardeasl e a5

n&}?ﬁé h&ﬁ Qn&l@c%lé’s@fr ipbiyg tkaes gsei coHtRE sE-ARMNA! QSleferentd mblétule,
human |iver cancer ce lines used in this study were:

seh@s ampmkeepmgmem mprtlomhereofr(s{gg PRGERIBAPBRMB2 may

as,g}gﬁd nafsﬁ alosid 12%%(?1} e%zggegm\cl)\ré regzelgzl hSZS’rISé d*%@%terrﬁﬂﬁlng of nucleic

aG@qadlity @ﬂ@bhﬂﬁ@mﬁmdﬁﬁstw ichgenhBalite and ¥asiveadss;ur e
Col'l ection (VA USA). Total RNA was extracted using

hytmidization pugesssy éﬁﬁlys(l?r_ﬂ#@hqiéé ARbIUSEPsEsetc-Bet hesda, MD,

20

20, eSS Guboo R IBAE Ak e ANEHURRE 07,
compuunfbey destibealitrein dovaxkapk i E[!ablewl tigroegh 4land 1X92) .

Briefly, RNA was .revelse transcrlbed usi ng a
C%@p%mﬂnée% ?‘H’é‘l‘é‘i}ﬂ?ﬁ gﬁy&)%\s el FRts Py P HCTOREaY T analyze
&félex ﬁ)_ﬁiﬁ'?&' 9y el )se of such arrays, “nucleic a01ds ' may i include
R AT AR T RS A AR S S 4 i

dlx.mgntctr ddigatree o Sttuckaodidds mﬂnnlwydca‘(eslysumdes or

oRSFBAELS Sty RS Rl Py

thyRfe, ahdu ftacB QG denihé Bndl SuakXNd, &@bebﬁeé@s @, varieey Miﬁétﬁb(ﬁfjare

by extraction in a m xture of phenol, chlorof orm and

kpoyonfoy ma&mgﬁmumnsmcrﬂag@yqo iag ﬁxruezsain?h disetospd xehrmag.of -G.,
o R0 e RGGE AR 139 BB sen, BB 0% mg, Sibysiiogy B

2007, GBiaBeath bhd Bbgasafrelped 2006t &l oP«W’ﬁich Iaje iheofpbﬁkdd herein
li near | y_anplified antisense RNA,

bwﬁ@ré@ﬁfeﬁt sanqepbadimgnts; tb%mm@%ay(wstrﬁtﬁmax Be aegied with a

oD ARAR nlgﬁg? Smetiis' éﬁ*ﬁlﬂuc [ S5 ERGFecYor(RL itk agene:

did€10gbd L0, 8{% éxzﬁi@)‘[é IGI0P4/ NG 04 458,061, fTh soma embudiarentsepiobes
Ilnes lified_ and used as the reference, for
mﬁ%@gﬁsgﬂs@% fhe splstrajedp aguwe r@mﬁd@me%wemem
Nfe% ft‘(ﬁ%& nt Y étdﬁd %ﬂ?ﬂhgﬁmcrgﬁjr e &b ex been

wer e spot ne coate I des usi ng
dsrinse@ringfor )axzmmple,)lénteﬁ S(tzﬁ%anHWﬁ AN 62184, IBB ,dlﬁmiaedvﬁahes Patent

Ny bTFG7SE and Sk 200 oo d g red hercin by

réfer@iidel Il4n ﬁfterﬂﬁtwe?agg&gt thSmvBhtioh prf}vﬁes Rl Adi@er %eptlde

was reverse-transcrib usi ng random hexaners and
nmromysynclwnga amnhmtdf d@t@ctamrspwgfadauclmmd(m@bbfpmte

anay s)eq encc'y f t‘fxo Iiﬂvegifa c1“he number of distinct sequences may for example
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(sanpl e RNA). Hybridization was perforned in the

presence of 25% formam de 10 and 5X SSC for 16h at
wWd204/18954des were scanned with an Axon 4000b | BEE8G2004/000166

scanner (Axon Instruments) after washing and drying.

To mnimze the effects of |abeling biases,

reci procal dye swap | abeling experlnents wer e

perforned for each sanpke. Data analysis 15 The
boany élegectetmenn? anhd xniéh- sughy aﬂlpaséi() séﬂpil@s or h(hd “The size of

t#l ‘Xlﬁtg%f gf}’g%(ﬁ fe%g a B‘gelpaﬁﬁﬁgrl n 08?6%89 ﬁﬁl’é va‘fand) ation

deteniniird $9ta skilied pER6LSEatxampte, tHel nwlew adid sequiaiiced atad range
was anal yzed on CGenePi x anaIyS|s software version 3.0

fromx h tq H0rbgsas or ore pr Ry, HHeasT betweenthiy Taxge upl oaded
to awﬁ%&g&%@g&aﬁe@% @M@gﬂ% Pss*oﬁ%fgﬁ% u%entaé)fna

| nf or N8 ogy at ti |ona I nst
tefuchieakll budhi a8 .a IMADEIIL or BHECCINA. Thos dise medec haid nidiez:ules of

mcroarra are re sent ed b their, Uni.Gene
Tl chiougly 4 aybeaiashed i 39011 ﬂ’é’PP’SglEb;Wlﬂ?HéMth single stranded
d%f%@{aﬁﬁrslhﬂég c[)eﬁgggf(wn tera‘%a&meﬁ{eh@axﬂ@ﬁematmn), and

nor mal’i ze fract he median | ogarithmc
quamtlﬁsdﬁxsmgtahappmpaaiarmelbod Deh thatasighal is dﬁ@dted @t each lomation

of ey Proafiodieh fdp olobS T Bl OB R AL dhenericet
tﬁé‘ﬁn@&iﬁ bft %énef&f)@s&fl&? NS inARR! Sofdin hid8irtd8 nBsbeiRed according
val ues obtai ned ron1reC|procaI IabeI| experlnents

toverethody hn@@tem the arta Gempanson efmgsulfe drent diferang sellsiandissue, for
finSler BRCURIB RGN ol AT, A DefiBh ol iAo 6

RN, ﬁ&ﬁd)m(&%éllm{l&sﬁ@ ﬁbﬂﬁeﬂ selld@ttisn®s, eirfonblivet ¢elldaf tssue,
from the array print .sets were r et ai ned, Appl i catjon

g ANy m@nﬂﬁqnttb@r@omgu}ﬂ ehieidols differinglevels b pressis of ppepified
7 tures in subsequent analysis.

g%@atl |céﬁkg%#§§P?§gn of genes between HCC tunors

and rinon¢ aspoctoftesinpentions liksdridsymaybe Minstrooted of Bavkeriab stmins

non tric fest, To eval ene expr.essi on
hobrhieh e nlesiapresrg e TG A oINS SUpRRLGHGES any one
o?%re%?’ﬁzﬁﬁésolom%h AUHdeScRBS1 5T AHiBdRgEIe ?%n&er ORFs are

correlation netric and average Ilnka Ei sen et al
ab@digied using PER| anddioned sito raaflecfsc thiat crglb :ﬂlq@mmsmd ap M-
devi a

| d
i 5 st HelyeD T O PRI IRS SRR BrR) o Re
ﬁ&Qatﬂm mfefddral i éiﬂMle(tQi%@te@%B@e @élh?ﬁ&ﬁ)te&éﬁﬁg%’x&)bﬁﬁék A

000) and other published works 5 known to those of

Sutt@hlﬁ expyession|bosti (e.g. e cadiis sqtmtedq @afl g@t}es ehcedisgpargieular

ecte e featuyr t

1 ST AR R o RrlPE BB AR g protins
kh@écnb&@p&bﬁaglymaﬁzéﬂ 0L RY € 6., 11999) erms of nunber of
m scl assified tissue sanples, could occur by chance

al onlhenyestiomalso proidey é@tabgs%mch@ma theynucleie apidsands
1. 7.
pfggg,gg ttl(%ag §e€§ésg%s§§]6e§ﬁ}%5 o] glt“% e 8 ec%’gjaé%%ﬁég%nfl%@&%

Vaf6s Gindeibad dndmhontdafcerdusdBieeand livdpetbls line sanplan dSuchydatabases

permuted and the nunber of m sclassifications was
st lecisediq gcass iformatonhpl mahaid i diaghosiiy REagnesis, o5 other

xfdéﬂa gm P ﬁéﬁ'hgﬁdA dyﬂﬁasefgﬁwdtkfegelﬁlﬂﬂdég any
enoted as Pa) action of tinmes the
ebeztroniicdbind ofthg emapaunald (ag., ndddeic atid @hd pslybeptate soqreenass) of
or fewer than, the original |abeling. To determ ne

whet her 15 the set of genes observed to have a good
performance as tunor discrimnators, could appear
merely by chance, different 28bnte Carlo sinul ations
were carried out. In
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each simul ation, an equival ent nunber of gene features
was randomy picked froma designated |arge.
w@opdiiegoson of features, and the perfornmance oPCT/RE€2004/000166
random gene set was eval uated by the nunber of tissue
sanpl es that were msclassified. A total of 20 10, 000
runs of Monte Carlo sinulations were perforned for
each eval uation. The P- value (Pb) is the fraction of
the insentioneandiptosmatiemesadingfhesesonmguads, gabinchides epmputer
ed gene
r Qb8 ot ol SIS R BREBL OMRRREEL ™)
over ITap Mv'egu@eaie@pa)fvicbs kits frichrdégcfor exanpple bheor mpre dfahé
gene ljsts erlve escribed herein, with gene

nwp §1lc§°1d25° 6‘%?@9 alidesnd e mgnt%%szqmﬁ@anwnalogs
vARRY EﬁQgﬁQﬁs e {aﬁrlah' gﬁﬁgnﬁtg BN G P?I‘Bisﬁﬁﬁt% ?%ge&g lest

occur ance a parate Se
daaction, andmpmd)prmnesconmis% Femekaypldt, 4 kit estyiindude probes or primers

(it o mayi b e G Tl SR G b s o e
pRGEARADS: By FrcfiR QhRbRAes FAEAndY Julthb19as: HOARE bitRiRd A

by ran sel ecting genes, as many as the nunber o
cnms%d

kijemaysal$ ¢mttcmprelsptmml¢mgtrg¢tmp fromthe entire
collection of genes of its respective mcroarray gene

set. The two random gene lists were then intersected.

Disoktiyald@thePSiesof t he conparl son was obt ai ned by
generating and I ntersectin 30 WD 2004/ 108964
d?ﬁgﬂ)@ﬂdlq()@

PCT/ d@lsartoy vddetectgbled jugatigoteshnifyesare knave by
ﬂgogg rs]%jgg(?{nttﬁgaﬂ Hn%yfbe%ﬁéd &”s{ an e %88 Mél ?é‘?md

IS e ua rea servea one.
pu@bélstateeisidye tcudlagndsy Hﬁc t e wwl¢io uad neol oudssSproteins,
cassettes to distinguish HCC tumpr fr.om non-t r
aptiadies and other gompeungs accopding &bié‘eéﬁveé‘ﬂelﬁ“@y%rlm‘ﬂaf%r

5
P B S e AR SE ook SIS Y38
dplat;ﬁablnﬂabehsBm {jdetedtatilie tabeketl” Mainginlb any mekdNpr marking and
t l.gorithm (k=3 P
i Rane i FheBRe RSO o & o ool e o primer, a
S SBDnRAt TRk, DN A Rifoladuld) lor b pBlypeptidd. BdaRs dgai nst

gt he dataset conprising 74 tissué sanples from 37

detgetabliytlsbeliog ameoleade ancrgveallg}gmm intthearh and inckda.evithoat

R iR e et B LS bt ab SoRbefetBh g P8 or TRfadd O

n6XRAAREG R Tabdllgeush a4, eié%hﬂﬁlcﬂdbé]ﬁﬂg forkyampie] ndingMorseradish
sem -quantitative RT-PCR using thequ gi{n Cgc er gm?o

petopidase eralkabine phvspémw)@h@emlumwcméa ehgg»tﬂgpmé@nt labeling
(R SRR PR 10l GRS Bt Bt

liggatittacha totkdprobé. ellsofinctudédrin thie Heﬂitﬁtiblﬂi) atd mﬁleaﬁle ﬂﬁx@ls
or 10 min, followed by a denaturation _step
detgetably labeledrhy anipsiiredt aieens forexamply, é%ql@‘éﬂ“o‘ihatﬂs §0%nd with a

L
obfdrvmlr(ﬁ ad@yecg (xach wﬂlmreécem-lahdmbkteeptawﬁlﬁ)al Labels:aldoGRrE&E3e
XIS ¢ yE@gﬂs of ﬁlﬁdled molecules performed by
i T-
ugpg @@% Séf%i g&f’} ' r% %}iﬁg@g LT
ChApbundseCAHRAgTe GEGACTEDR-m B/ alscHRBBBecﬂy-labeled by chemical

'P?

vl

ﬁz_u
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CGGTTATGICATGCCAGATACAC- 3" and 5" 25
ACAGAACTGAGACCCACTGAAGAA- 3" ; PBGD 5' -

WEABI@ASPELCCCGTGEGTACC- 3" and 5' - GGCTCCGAT GGT (RATERIG2(84/000166

The relative expression |evel of each gene of

interest in individual tissue sanple was normal i zed

agai nst that of the "housekeepi ng" gene PBGD. Data are
presented as the level of gene expreSS|on in each HCC
qommatmweuoattmw thiols ard etber groppiiesayt iothe s®leayles usingyeagents

ec; g@%{p%r%@ﬂlgﬁaﬁéx%g é& O#Oﬁg%\ghces

Bet weEyingduads] ¢ompssitiois, atdivadenidicchbidigy toIpe fiventich rhiigbe
gene expreSS| onbgltterns of primary HCC tunors and the
a4

tocdstrohand-apantih: diffarsntial Srae expressings abyeass, @Wsﬁ%ﬁep @xeess

e\p%?{eeg%%% rorr? g%(clzﬁ ex pleer§ |(§ghi i A?\/ Iﬁ%[%ag&(? Abel N@mmtor
niclelt dcubmalkeduleyap), iRAEA) mrpdlj(}nmpade }ngs/:dugng dm:rqeqxéuhm man
.commmpn (re ng led RNA | abel ed. wt
lﬁﬁé‘ﬁeﬁ?‘%‘é‘l Y, étsé’ﬂg’pﬂagg ":}’@é’P@PO r F‘HPE%SE‘F%‘HSZ‘I\% fagents
aQ@JrfifaﬁF;'T@ﬁle iRveliiBh %?91% e tiFAlas ?@rg oPi10C irdaiRent efficacy

over correlation reci proca el I'ng was goo
owvat apariclrtaging frofir days t(EmIOpths tayeatd 'Ilhakdaignnglc assays may use

i paer applt oo e Bl o Sithady SFOMBRRRE Roowgppare

@ﬁ@ ExprEddionin h®ibld gicdl @SmbE@rdrH %@ﬁbj@&% E‘éf@rehé@ﬁ&nﬂlésV&f
I ssues were asseSsed based on unsupervi sed

stindards,aitite edncelous aed iorgcanaerany sAmples fromahe subiest,iim order to

I |s.f
R b e T S L T o
dRipaHSHnlné GRAVASIn the eMEthdldng shitdhlesiethod mhBiBd usky. acr oss
15 both HCC tunpr and non-tunor |iver tissues (Figure

1) . Inerdeatpronide pibgsis fostthe diagpgsts of Ié‘ﬁcoql Rhtuges @r standard

%ﬁ? ﬁx rtS:ﬁ‘ s%. Oﬁﬁﬁﬁl% %{ayf Hﬁﬁﬁmﬁ ”ﬁg? H?i l?sﬁéc? ﬁ% @&ﬁgmmg

aAdlogichlesanip Hmhai frmh lmstmatll dfngommahmsmﬁ)] damd‘rononort-hmerous
ghyvar ant S |vedfr mth 37 irs. of HCC
Sra AubIH DT §v Prg'%w} l(as.fﬁrghxha’él%en or
alﬁlfﬁat‘ifgcmrﬂ. SRh8ardH gsn&%awlﬁ@ b hﬁ%&@ k Raﬁ@%s%aﬁgs

two main cldsters, on€ repres entlng t
obtamadusagchonitemot $idyjects draeronamancaroms tisshé wih valussfrem an

th f 37 ifi.ed .
At whichaknondaatonh SRR R et ifaR saosueess
used) SeddhdadideY oBiafidel 78 Hii$ M@ Andr e Betin edrw[h {4168 obtained

l'iver with mnimal data mani pul at’i on.

fromy e@nplg%fr@nmaﬁerés: who iard sygiematiqofos 5KGQ quymtlperﬁ’@sn standard

et F5ne st ASRfiee SRR i Rlaghds i, Sl assays may
ARdHtad ® B6MRy W ufiBacyioFfRlpatReld: PROG tRkdpsSh afiBes kudies, in

P-val ue scores (P<Ixl0-6) and at |east 1.5-fold

célnwnlg@a snorgfe meondtep thedespiamenfef en indsndyal pétepnt PRRIQPPS ¢y
paﬁerﬁs drfcigl eprgs"e%ce gfel[i@% 1.(3 g gﬂlﬁh%ci in a{: ﬁ{bhetgpgrﬁf tgg’ﬁment

enes, I SCove € ana

Ifr@tb&ﬂ-ls Ptpatdd, uSa@y z[o@brdﬁ'ﬁg ﬂoeﬁélnkf&ﬁfbrﬁntﬂf/be repeated on a regular
Mul ti di mensi gnal scaling analysis based qon these 3
bysis £9 deterguneid thelgye of expresvian infhe uopsct h%ﬁl%tomp@xanate that

vﬁﬁ&?lsrb%E&(/&ﬂiﬁ%eré&%tﬂfrth %b?éé&%ﬁd b RRith e PRS- LRof HCC in

I'ver trssues (Fi
the subject. The results obtained from successive assays may be used to show the

efficacy of treatment over a period ranging from several days to months.
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WD 2004/ 108964 PCT/ S&2004/ 000166 Cancer cell Iines
derived fromthe primary tunor have traditionally been
waos@d/ 1664 n vitro nodel systens for investigatPOLSGL®4/000166

function of genes in the in vivo tunor environnent.

Using the 218 differentially expressed outlier genes
identified in the clinical sanples, the expression
pattern of the sanme_genes in 14 established_human 5

| i veCommeuads, eampositionssandagagents (9 Lo duicrraaays) eeqarding frsthe

. exhi. bi ' i
P of B0 G ARAERF ibro BeRdr Feb ot Bifoc he
ddfererfed Begdnk BEpresidat bdtivesn aajthy anddisexsednissatedt cells can be

addi ti onal genetic or epigenetic alterations in .
agsgrsed aad caiplgeed Bymwalyging 8PS iR pAtEERS Qfegeps exmgssion, HCC

gy g I ol . . .
o bR BT R caie s bolhe HEAjcok Rt fbrpics Sty by
ahdlgziag geiestxipombiby peifijes dndchange? I rejo wogndset may be

R B tigrbles RO iengnih Burtmop g prgression of HOC fray

- i | .
N

dffferent ipres frouhp pitjert ¢6.24 hleath 2oyl onfilor notatithe poists) over the
these,218 15 upi que outljer genes indicated that a

CESR PR £9 BRAS HH FOEPDlST PoBaRoRAL EEeHp L ey o cPaluated

b?@ﬁ@@ﬁ&ﬁ@oﬂe}(ﬁﬁsﬂ% 6f oY of tRAIdr nfdtk Arla¥ ndaly b 811, Jofdhe nucleic
region, and that majority of these genes were nore

apidgnolycudssnf dabled Lithropgle 4 inaBiCC fissyg sample fiopna pubject before,
cha {zation  of outlier genes reveal ed that
dgng%%@{l gtgliovﬁ.fné Blaten fo? %ﬁg(;.

rareproportio genes was involved in

t r angp@igounids, GompddiAolls) andibipentsqe s shiopafreys) accorBBR}o the
and netabaglic processes (e.qg.

20 NVEL d sh d .
inveatiemeaplinds used FWOW%%WO%@@%@@&S&?W@
b . ¢ ) . B,
B A e S G T
aocendiap so thie inveatiodingyibeiemppryet éasopre v the liwagpeutic regimen. For
[ .d l.ation, of thi [ . A
S R e e e e T e T
tleR@tent Ry BE Qetcthifie® HRA @& SlcSiorPhroBRR A8sot1EdA vith St thsat 08
'G) was 25 observed, and transcription factors (e.g.,

uE@Ritpblaniflegéicets nmaybsl aveifled iThisappreddhimay beynoxetshnsiice and

0 5 e e Al
stuetefRbiy, balfdle aREringCB B RowcOoPrditatRi Th Bthtr ¥epSct of the invention,

consi stently expressed at nuch higher levels in HCC
presepd pegdrsaivesnt alterpidensdn gxprespnnd troe mopg s of HCC nucleic -

PCGT/ 04/ i gnifi

IR IR 8y 30k TG LR LBt
iﬂUI’lﬁﬂiﬁ%! IBRE nébtilingiteditb Sdusage, nieivdast-adfdistrgioantimmgrudt i on
Symbol Gene Nane_ Uni Gene change GenBank Identjfier in
agio@isieations apdsombinatign Sdth qther koywp treatmants fop HG Gy

h ? 7 . . .
ot 3 O 0 409 718
ubdiBiBARSr3peuliy applivatiense Hoorrample, selected compounds provided herein

may be used as therapeutic targets for the identification of agents, that modulate their

expression levels and/or activity, that may be used to treat HCC.
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TAF9 RNA pol ynerase |1, Hs.60679 ? U21858 TAF9 TATA
box bi nding protein (TBP)-associated factor, 32 kD
woeguiietoesy factor X, 5 Hs. 166891 ? AL050135 REKSG2004/000166
(influences HLA class Il expression) SSRP1 structure
specific recognition Hs.79162 ? A1635077 protein 1
ZNF146 zinc finger protein 146 Hs. 301819 ? X70394
SREBF2 sterol regulatory el ement Hs. 108689 ? AA608556
bi ndi ng transcription fé@@ﬁﬁgéﬁ§~waf
Eﬂysﬁl&ﬁﬁﬁgaﬁ%. Lic Hs. 252229 ? AF059195 NMNAFG
=ftrtorosarcong (avian) onco ene famly, protein G
RghnﬂmmmmnﬂNﬂ&mﬁb@ﬁﬁenhbdamnnbuamﬁﬁﬁ@&ﬁaﬂdwﬁbmn DNA
i ndin ot R4 I
. LRGeS fmor#nd P EpOATIng S Ber Gospestere Sbtained
LEQUER 1VRF SR herk i BB sek0AT3AGs B33
frpi restked Ih4 Fofien' 0% A/ sck oI Taflénts GHaEad beddagnosed
wuhmqmﬁﬂmﬁﬁemwa&ﬁﬁﬁbmﬁsdaﬁﬁF@XDmEWQQGQMCanaUmnhwbweme
honDIo itor
oA AP horhsni e hamBioe of R s ogby sABPIER S5
indfe é&ﬁleEtP&)hHH lo¥ &@enﬁin&%%% N/E’é 1M, 5 alf R PEBYOSI6GASRHCC

onco ene honol og H2AFY H2A hi stone fanily
amdkhazhz@argonmSwmnmpme@@l heformetbeansent Srom thematwréaind

T

0AARid NRBSandistoredands0°a. Ar inhalbaatbn bBeach E34méh was
AVW73521 rotein S14 heterogeneous nucl ear .Hs. 103804 ?

sauaplad and 1atagkBOA Moo talatelfiem fissues bsipg TRILOL reasenthint
T fe&ﬁltl)f)orgies%ethesda, MD, USA) according to the manufacturer’s instructions. The

integrity of the RNA specimen was verified by gel electrophoresis.

The human liver cancer cell lines used in this sfudy were: PLC/PRF/S,

HA22T,Huh1, Huh4, Tong, Hep3B, SNU182, SNU449, SNU475, HepG2,

Huh6, Huh7, SKHep1, and Mahlavu. All cell lines were cultured under

conditions recommended by the American Type Culture Collection (VA, USA).

Total RNA was extracted using TRIZOL® reagent (Life Technologies, Bethesda, MD,
USA) according to the manufacturer’s instructions.

RNA was linearly amplified using a procedure modified from Eberwine and
coworkers (Eberwine et al, 1992). Briefly, total RNA was reverse transcribed using a
63-nucleotide synthetic primer containing the T7 polymerase binding site 5’-
GGCCAGTGAATTGTAATACGACTCACTATAGGGAGGCGG(T)24-3". Full-
length double-stranded cDNA synthesis was accomplished in the presence of E. coli
DNA polymerase I, DNA ligase and RNase H. The cDNA was made blunt-ended
with T4 DNA polymerase, and purified by extraction in a mixture of phenol,
chloroform and isoamyl alcohol, and precipitation in the presence of ammonium
acetate and ethanol. Purified double-stranded cDNA was then transcribed with T7
polymerase (T7 Megascript® Kit, Ambion) to yield linearly amplified antisense RNA,
which was subsequently purified with RNeasy® mini-columns (Qiagen). Human

universal reference RNA (Stratagene, La Jolla, CA), including total RNA from 10
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Data analysis

The 37 paired HCC tumor and non-tumor liver samples, and liver cancer
cell lines were processed on the microarray on two separate prints, and the validation
tissue éet was processed on a third print. Raw data was analyzed on GenePix analysis
software version 3.0 (Axon Instruments, Burlingame, CA, USA) and'uploaded toa
relational database maintained by the Center for Information Technology at the
National Institutes of Health (ie. MADB). The cDNA clones used for the microarray
are represented by their UniGene identifiers. For each array, the
logarithmic expression ratio for a spot on each array was normalized by subtracting
the median logarithmic ratio for the same array. Data was ﬁlteréd to exclude spots
with a size of less than 25 pm and any poor quality or missing spots. Since the
correlation of the overall data from reciprocal labeling was good, values obtained
from reciprocal labeling experiments were averaged. In addition, any gene features
that were found to be absent from the data in more than 50% of patient samples in
either set of arrays were excluded, and gene features that were common in data from
the array print sets were retained. Application of these filters resulted in the inclusion
of 8716 of the total 9127 features in subsequent analysis. Statistical comparison of
genes between HCC tumors and non-tumors was performed by the Wilcoxon rank-

sum non-parametric test. To evaluate gene expression patterns, hierarchical clustering
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reported P-value (denoted as P,) is the fraction of times the permutations generated as

few misclassifications as, or fewer than, the original labeling. To determine whether
the set of genes observed to have a good performance as tumor discriminators, could
appear merely by chance, different Monte Carlo simulations were carried out. In
each simulation, an equivalent number of gene features was randomly picked from a
designated large population of features, and the performance of the random gene set
was evaluated by the number of tissue samples that were misclassified. A total of
10,000 runs of Monte Carlo simulations were performed for each evaluation. The P-
\./alue (Py) is the fraction of times the random gene set performed as good as, or better
than, the performance of the selected gene set.

The significance of the number of observed overlapping genes after
intersection of the important gene lists, derived as described herein, with gene lists
reported previously was approximated by measuring the probabilities that such
overlap could occur by chance alone. A separate series of Monte Carlo simulations
were employed to estimate the P-values of the two-group comparisons. In each
simulation, two lists of genes corresponding to the two groups were generated. Each
list was constructed by randomly selecting genes, as many as the number of genes in
its corresponding group, from the entire collection of genes of its
respective microarray gene set. The two random gene lists were then intersected.

The P-value (P.) of the comparison was obtained by generating and intersecting the
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levelsohsgéadaligenes By Hal ﬁﬁﬁ%&m’lq\@éMifﬂMT-PCR using the LightCycler
RNA amplification kit SYBR Green I on the LightCycler (Roche, Basel, Switzerland)

I)

according to the manufacturer’s instructions. Briefly, one-step RT-PCR reactions
consisted of an initial incubation at 55°C for 10 min, followed by a denaturation step
at 95°C for 30 s, and amplification for 40 cycles of 1 s at 95°C, 10 s at 57°C, and 13 s
at 72°C. For each reaction, 10 ng of total RNA was analyzed. The gene specific
primers designed were, for example, as follows: IGFBP3 5°-
ATAATCATCATCAAGAAAGGGCAT-3’ and 5’-GAAGGGCGACACTGCTT- 37;
EGFR 5’-GCGTCTCTTGCCGGAATG-3’ and 5’~GGCTCACCCTCCAGAAGCTT-
3’; ERBB2 5’-GGATGTGCGGCTCGTACAC-3’ and 5°-
TAATTTTGACATGGTTGGGACTCTT- 3’; ERBB3 5°-
CGGTTATGTCATGCCAGATACAC-3’ and 5°-
ACAGAACTGAGACCCACTGAAGAA-3’; PBGD 5°-
GAGTGATTCGCGTGGGTACC- 3’ and 5>~ GGCTCCGATGGTGAAGCC-3’. The
relative expression level of each gene of interest in individual tissue sample
was normalized against that of the “housekeeping” gene PBGD. Data are presented as
the level of gene expression in each HCC tumor relative to its corresponding non-

tumor liver specimen.
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variance in expression levels for each gene across all the tissues indicated that 500
gene features (containing 493 unique UniGenes) showed the largest variability across
both HCC tumor and non-tumor liver tissues (Figure 1). Included in this list are AFP,
an often used prognostic marker for HCC, and other genes associated with HCC such
as HGF, MYC, and a ras family member RAN. Hierarchical clustering analysis based
on these highly variant genes (derived from the 37 pairs of HCC tumor and non-tumor
liver samples and using the 500 most variable gene features) separated the tissues
into two main clusters, one representing the HCC tumors and the other, the non-tumor
liver tissues with only six of 37 HCC tumors misclassified as non-tumors. Thus, the
molecular configuration of HCC can be readily distinguished from that of non-tumor
liver with minimal data manipulation.

Next, to investigate differential gene expression patterns between HCC tumors
and non-tumor livers, the Wilcoxon rank-sum test was used and the top 2.5%
candidate genes which displayed the smallest (best) P-value scores (P<1x107) and at
least 1.5-fold change in gene expression were identified, resulting in a list 0f 218
genes (Table 1). For these 218 genes, false discovery rate analysis indicated a false-
positive error of less than 0.4%. Multidimensional scaling analysis based on these
outlier genes indicated that the HCC tumors were a more heterogeneous population

than the non-tumor liver tissues (Figure 2).
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tumors from non-tumor liver tissue specimens, more genes were observed to be

overexpressed than under-expressed in the malignant tissue specimens relative to the
non-tumor tissue specimens. Mapping of the chromosomal location of these 218
unique outlier genes indicated that a disproportionate number of genes was located on
chromosome 1 (Figure 3A), particularly in the 1q region, and that majority of these
genes were more highly expressed in the tumor tissues. Further characterization of
these outlier genes revealed that a substantial proportion of genes was involved in
transport (e.g., PEA15), RNA processing (e.g., RDBP), and metabolic processes (e.g.,
NMET1) and showed increased expression in HCC tumor specimens, possibly
indicating accelerated rates of metabolism (Figure 3B, Table 1). Several outlier genes
(e.g., SMT3H1) are members of the ubiquitin-proteasome pathway, suggesting
.deregulation of this pathway in HCC. A gene cluster associated with lymphocyte
infiltrate that included the expression of genes such as IGKC and IGJ was

observed, and transcription factors (e.g., ESR1) and genes involved in controlling
growth and differentiation (e.g., GRN), and signal transduction (e.g., CSTB) formed
the other dominant gene groups. Notably, the polycomb group protein BMI1 was

consistently expressed at much higher levels in HCC tumor specimens (Figure 4).
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AVBE 7351 UDP- Galisibre; daddet hoa thet ey Has. 8596231 7 YAZ509BE396632
BAGALT3| T¥3-  gal magnsyiiiosansher ase| pol ypepki de 3 GONL
( gener al UNGAL r of uradil-DHigA glicsSylase 2D86PHS304BCNI | LI 2 AA291356
am no-apid synthesis 1, vyeast)-like 1
ceflojdethy| - phosphiat e (UDP- N- Hs. 2643BH211@8202P 7 U50410
grawtbt vyl g| gppgam r%?&iégn BPAGTI acetyl gi ucosamni pephosphot r
difgherftier ase 1 (G [cNAc-1-P  transferage) acetyl - Coenzymne
tion He 166160 2 NM 00160 ACAAL ' sk 1 7
; Y endent kinase Hs.1174 ? Alg59822
(peroxi SBBEILIZA?' o%\allblto A (melanoma,
p16, inhibits CDK4)
MDK midkine (neurite growth- Hs.82045 ? AA427949
promoting factor 2)
NTRK1 neurotrophic tyrosine Hs.85844 ? AA075110
Kinase, receptor, type 1
CCNE2 cyclin E2 Hs.30464 ? gM_00470
hepatoma-derived growth Hs.89525 ? BE259164
\HDGF factor (high-mobility group
protein 1-like)
tumor protein p53-binding Hs.44585 ? Al123916
TP53BP2 protein, 2
CDC23 CDC23 (cell division cycle Hs.153546 ? AF053977
23, yeast, homolog)
GRN granulin Hs.180577 ? Al375908
GHR growth hormone receptor Hs.125180 ? X06562
IGFBP3 insulin-like growth factor Hs.77326 ? BE336944
binding protein 3
cysteine-rich, angiogenic Hs.8867 ? Y12084
CYR61 inducer, 61
hepatocyte growth factor Hs.809 ? X16323
HGF (hepapoietin A; scatter
factor)
apoptosis DAP3 death associated protein 3 | Hs.159627 ? AA207194
PDCD5 programmed cell death § Hs.166468 ? AA452724
immune PPIA peptidylprolyl isomerase A Hs.342389 ? AWT732921
response (cyclophilin A)
TMPO thymopoietin Hs.11355 ? U09087
PPIB peptidylprolyl isomerase B Hs.699 ? BE386706
(cyclophilin B)
CD5 antigen-like (scavenger | Hs.52002 ? NM_00589
CD5L receptor cysteine rich 4
family)
small inducible cytokine Hs.20144 ? NM_00416
SCYA14 _ | subfamily A (Cys-Cys), 6
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Coenz nme A thiolase) ALDH8Al al dehyde dehydrogenase 8

Hs. 18443 ? A1051566
wat@nadsdeb- al pha-r educt ase,
atide 2

famly, nmenber Al SRD5A2
Hs. 1989 ? Mr4047 pCPRE200#/000166
N-acetyitransferase 2 Hs.2 ? D90040 NAT2

(arylamne N ace Itransferase gl utathione transferase

zeta Hs. 26403 ? U86529 GSTZ1 |

(mal eyl acet oacet ate

i sonerase ADH1 B al cohol dehydrogenase 1 B Hs. 4 ?

M24317 [(class 1menibet & pol ypepti de cytochrdme P450,

subf am I|\SOfd. 174284 coliREGR! facB¥A2 C81sI2BB56nepherdyt oil h36033

4 1 h | dmoxioglobulin heatyy pept) iH$S0860 (WO 7 D78345

2004/ 104 QGHGB’CT/ SWQ@W%@I""CYH E cytochrionme P45(,

subfanmlly Hs 75 mi@r)m')gm || Eet Bhanol -inddcible

ESTs, Hi rQ‘ﬂ y Sy ’_AE§Q%7E U"?I( no\ '1.486328

H33_HUMAN HI STC]‘JE"'PB” ('j°P|; 4 i ens ECHS7ERAR hal i al’ cel AW172754

transf orlméng Hs. ung? rﬁ%g; sequence |2 oncogéne

DKFZP56 |DKFZP564 § 76285 ? A1032331

ABT67trfanst OCaYE 75187 ER364 REAACTEG ‘

m t ochor|deKal rrE ?Hunbblﬂé)gﬁ ( ye%aét ) h(l)-lr?tglt‘-%g%D (S1357 AW404507
P CESSOTy proteins HS 291904 7 Z3169E 1500 R H3 1 BAPZY | 25031
alfheABA 7Y Kl AAO4T ?ﬂ{@eg <Jor oduct Hs. %737 ? AA324523
ciiddheretap 4 onog 6°EHEN Hs. 184062 ? A1340141
ofgaaidatiog {f rane 24 FLJ 10326 hypot hetilcal protein

Hs. 262843 ? AAGG B8N, tela)l(@32teckh AAGIERB7IITAA0117 W38716

pr ot ei n |HegBR24 1 8ecepial, bgzodigpeptitknown 2 NM 0221 1

DEK DEK |oncogeng ar 9QA CH29 ingladep3 2 Al 888504

. DF2, MSK12)
LAMRA laminin receptor 1 (67kD, Hs.181357 ? AW328280
ribosomal protein SA)
capping protein (actin Hs.75546 ? U03851
CAPZA2 | filament) muscle Z-ine,
alpha 2
ICAP-1A integrin cytoplasmic domain- { Hs.173274 ? AF012023
associated protein 1
dynein, cytoplasmic, heavy | Hs.7720 ? AB002323
DNCH1 polypeptide 1
actin related protein 2/3 Hs.90370 ? Y08999
ARPCIA | complex, subunit 1A (41 kD)
DPT dermatopontin Hs.80552 ? AW016451
MMP15 matrix metalloproteinase 15 | Hs.80343 ? D85510
{membrane-inserted)
ras homolog gene family, Hs.6838 ? W03441
ARHE member E
signal CAP2 adenylyl cyclase-associated | Hs.296341 ? AW779995
transduction protein 2 ‘
CSTB cystatin B (stefin B) Hs.695 ? Al831499
arginine-rich, mutated in Hs.75412 ? AA582041
ARMET early stage tumors
EFNA1 ephrin-A1 Hs.1624 ? I;M_00442
protein phosphatase 2, Hs.155079 ? AA234460
PPP2R5A | regulatory subunit B (B56),
alpha isoform
RAN RAN, member RAS Hs.10842 ? NM_00632
oncogene family 5
calmodulin 2 Hs.182278 ? D45887
CALM2 (phosphorylase kinase,
delta)
LASP1 LIM and SH3 protein 1 Hs.334851 ? Al304506
SHC (Src homoalogy 2 Hs.81972 ? X68148
SHC1 domain-containing)
transforming protein 1 .
RGS5 regulator of G-protein Hs.24950 ? Al674877
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bi ndi ng) PODXL podocal yxin-1ike Hs. 16426 ? BE395330
DSS1 Deleted in split-hand/split- Hs.333495 ? W9057
wo owit/148965£gi on PROL855 hypot heti cal protei n HsPCBS&HB4/800166
A1379021 PROL855 Honp sapi ens nRNA; Hs. 378917 ?
AA425759 CcDNA DKFZp4341052 (from cl one DKFZ 4341052

KI AA0470 KI AA0470 gene product

MYLE MYLE protein Hs. 11902 ? AA628977 Honp sapi ens

Hs. 25132 ? NM 01481 2

cDNA Hs[101810 ?Psigadwgb22 FLJ14232fis, clore
NT2RP4000:238  MAGESbimdiigamatein _ant i deds, 158%i Iy D? BE260953
Hs. 4943 3? 46 gapmpiagir@8@@icagidot Hdisi22@85 priot ei’n | NM_00496
Hs. 10763 Q4 sitofr gsi ne 3- His 27992Q 12
AL00872% nonoo yf‘@é’rf &Qﬁ,‘%t'PW@Pfébhan YiRAARZ49 ? AA099582
5- nonoo \fERESe | 9 F e’ﬁ ﬁﬁ'e , beta df a tide
Unknown | % ALO317£XC a G2 ( S‘?% gtical prgtein
%1814-—" "L I\11(&‘Bf0&b AANLQD 1] Utcill
Hs. 13273 W\FNSOS( g}g‘gg‘*w v %ﬁfﬁPAA( %\g}gene pr oguct NM—00274
Hs—361+——2D869 oT ETT [Hs- 50863
? BE4664 gNqu_@a( o LH“b'gfet g%ﬁgﬁ%?s T P04 pr ot ei|n @Ezoam
Hs. 246112 ? ABO1 ptﬁ.@l@% hypot/heti cal grotein
F5. 334747 7 BE3 waz Adan\¥R)throtidktid O 3361460067 ? Al565773
PCT/ SG2Q¢RBBAB0 1 ¢ Geukémib/iazl 8idogertél AAG731 KI AAQ731
protein|Hs. 6214 [ RoA864d8274 C/orfl1l4 chronosdne 7 open
Hs. 8479( ?S 697 ®own egdiramy driticahre 14 HS1133222133 géne | U85267
pr oduct IR A3 regiagmpad ®  Chorf8 d¢hrommsond 5 apen
Hs. 75864 C’%{F@I‘:Q&L@g_@cotropin releasing Hs.115617 ? NM_00188
hormone-binding protein 2
serine threonine kinase 39 Hs.199263 ? F26137
STK39 (STE20/SPS1 homolog,
yeast)
ubiquitin- Hs.44532 ? NM_00639
proteasome | UBD diubiquitin 8
pathway
proteasome (prosome, Hs.89545 ? BE336637
PSMB4 macropain) subunit, beta
type, 4
Sjogren syndrome antigen | Hs.554 ? NM_00460
SSA2 A2 (60kD, ribonucleoprotein 0
autoantigen SS-A/Ro)
ubiquitin specific protease Hs.75981 ? NM_00515
UspP14 14 (tRNA-guanine 1
transglycosylase)
proteasome (prosome, Hs.82159 ? Al889267
PSMA1 macropain) subunit, alpha
type, 1
eukaryotic translation Hs.57783 ? U62583
EIF3S9 initiation factor 3, subunit 9
(eta, 116kD)
SMT3 (suppressor of mif Hs.85119 ? AA160893
SMT3H1 two 3, yeast) homolog 1
ubiquitin-conjugating Hs.108332 ? NM_00333
UBE2D2 | enzyme E2D 2 (homologous 9
to yeast UBC4/5)
proteasome (prosome, Hs.90744 ? AB003102
PSMD11 macropain) 26S subuni,
non-ATPase, 11
proteasome (prosome, Hs.82793 ? Al028114
PSMB3 macropain) subunit, beta
type, 3
proteasome (prosome, Hs.148495 ? AAB04027
PSMDA4 macropain) 26S subunit, ’
non-ATPase, 4
molecular CCTS chaperonin containing Hs.1600 ? D43950
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readi ng frame 8 Honop sapi ens cDNA: Hs. 6127 ? AA054768

FLJ23020 fis,

cl one LNGD0943 AD24 AD24 protein
whi2004468984 ? A1017605 WHI P Wer ner

hel i case i nt PCESEG2008/000166

Hs. 236828 ? AA481600 protein putative breast Hs.12107

? AF042384 BC-2 adenocarci noma marker (32kD) DKFzZP54
DKFZP547ElI 010 protein Hs.323817 ? NM 01560 7E101 7
FLJ22251 hypothetical protein Hs.289064 2 595663
chdp@®p@51 ESTs H$ TEpP.aubunitAAaBieg7 | Kl AAQ187 [KI AA018T
gene prd @%@ labgpeegonin BRDOY  MPYHE. 1IRPS/17 |t r ar?sgerT@,E302501
miri ne Hs 6"1Q 3C RIMSQW&Q (Eﬁ!m)og rullosclerosi s
7 NAVBP MAWD bil it ‘nfg gy QKR PretaimsS 1¢ §g-f5‘§>10A15 66284 | AL043206
Homo sapifivéec ipggated Pf°ﬁlt‘45\,5 FLJ37464 fis,
ﬁrj\! Ch&l:! A\ALID Y11 nnll AL S+ } at—to—H-\VE
i ? .
CARBOXY]] mRASI_i.’E '”ﬁg% A H 19990 by s3pi e dI38846
—SNE P "HsPA4A T | hedt'’s g&ﬂﬁu o prBfetﬁth' I Hs90093°/ d [j“ﬁ"@ﬁ% | AB023420
cIPT BT Y VS SO %eha ntaining' Hs! 198809~ 2 P AA314436 |
S\VHU1 B [Tl | ot ﬁbﬁers'uémﬁ? "a',gsa [ Epnss, Honb dapi ens 1
UTTRTIOWI FFP‘SRAWﬁe&F htick 761D pr! iﬁ"é‘\ THeieoPq ? AW249010
mypot netr cal ™ Pr OT@bFbrénm coatathing AV@%%%G FIJIZH66 | 127706
RNAHP RNAHEA casept @,mm@m@agﬁes ? A1814448 protgin
o650 S PNOA3 ! O ahexilA2showi ng at Tl emo74b35{f ol 4 BE293414
change i[r0ZE t (irDEomaihabrtalging © nQmristiemss (11 ver AF012281
tissues |[(G¥L Xx1()6eynaephysinilikeprbieinPCRHa/8a94051 § wag S72481
perforngd on a paasdocade gnes, i ncliwdi2agies I|G-BRP3 andw247564
ERBB3 i 1| T#iViM17A ¢ n@choadrizheemid@@ t7uqor and ngn-t unor T
liver sdnples homolog A (yeast)
XPO1 exportin 1 (CRM1, yeast, Hs.79090 ? D89729
homolog)
high mobility group Hs.236774 ? U90549
HMGN4 nucleosomal binding domain
4
NUCB2 nucleobindin 2 Hs.3164 ? AW951523
UGTREL | UDP-galactose transporter | Hs.154073 ? AW192554
1 related
phosphoprotein enriched in | Hs.194673 ? Y13736
PEA15 astrocytes 15
CLTA ((l:-!aﬂ;rin, light polypeptide Hs.104143 ? AW974204
ca
ATPase, H+ transporting, Hs.6551 ? NM_00118
ATP6IP1 | lysosomal interacting protein 3
1
signal sequence receptor, Hs.74564 ? BE313059
SSR2 beta (translocon-associated
protein beta)
AP3S1 adaptor-related protein Hs.80917 ? D63643
complex 3, sigma 1 subunit ,
voltage-dependent anion Hs.78902 ? Al015604
VDACZ channel 2
VPS45A vacuolar protein sorting 45A | Hs.6650 ? AA702845
(yeast)
2
VCP valosin-containing protein Hs.106357 ’ ng—OOﬂz
SAC2 (suppressor of actin Hs.169407 ? AKO001725
SACM2L. | mutations 2, yeast, '
homolog)-like
KPNB1 karyopherin (importin) beta | Hs.180446 ? L38951
1
solute carrier family 21 Hs.46440 ? U21943
SLC21A3 | (organic anion transporter),
member 3
solute carrier family 22 Hs. 117367 ? X98332
SLC22A1 {organic cation fransporter),
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Expressi on of a known "housekeepi ng" gene

por phobi | i nogen deam nase (PBQGD)
woRr®4016%64 as normal i zi ng control .
real -time RT-PCR anal yses of
i ndi cat ed t hat

(Fink et al,
The resul ts PET/SG2004/000166
| GFBP3 and ERBB3
| GFBP3 expression was dimnished in 42

1998)

WO 2004/ 108964 PCT/ S&2004/ 000166 35 of 37 HCC tunors

relative to their correspondi ng non-tunor |iver
ti ssues |(Figure]nteMper Whil e ERBB3 déxpressi o was
el evated in 34 ¢Hea@BheakiokD seateirl &s | (Hei (adies (5B) ?
Since ERBB3 is defigeid-Ngulhied ,y,[eq}el ne ki nase jactivity
and reqle%Sdl eri zation w ot her receptfors,
possi bl yf anot he 7 er of the ERBB f ani | y (|Ri ese aq\d
Stem 511998), tthe hypothesis that [HCC tunors

[ 2SS Hgh | | glyeedosephbsBRIBEB wer| dis.1248Dcilat e@ wi {f IAF043937
"%l ?H §1x @s’?ﬁgn aéylt s s tested.| The
expressijon of [FREEMegstatierdisdt ed i|AsBZSEB 37 t Gnor ¢ L16785
(Fi gur e |SE2 whif peotein G288 RoeRtadedsi on  wag found i|n
15 of 34 tunprs értl aur-e 50D A—si mrl ficant ceﬂnnm_t‘?nt
i ncrease %1 ERBEY %?gg ol 1 A £ 151183, (e AA4TET
0. 0026), no #g@%b' e ?Fh.gh EGFR 10
CA[JI eSSHohf \["F 1) |u I I' 'S 1
fi fty perEXmRH | ¢ agi, {tnd( &EI%E%?? exrpres& ng HCC ?urmr 53&,‘693521
T Cat AL HBRL | WHiEaldBEsed € par LNel §isG72deRRB3appeal @fo10400
To _be present 1M, LhRe & Rl iate CXP1| $R37AEB7NIN hEVET R 161110
of ERBB3.PORBAI - { idictadedsdigti - quantitati ve RT- PCR
anal'yses é%/ﬁ[ all gRamedtcioeslson a parak7HT Jenes NM_00205
i dentifi diphdsphiaatrargbininasxpr ¢ssed i n HCC 6
(Figureg 6-21). | #aicMaphakphaten OF HEBGsBoa®r ? AW173486
Discrim r Expreessylgans@azeet t es [Changes ijn gene
expressijon of HEeclrsplide hicalelglier r ay |t echnol ogy have
heen rdparted ﬂlhﬂﬁit et _al 2002 (kabe et 3l 20011
Honda et AQLY 200 ATP e iS40\ o) 2 o] AW967351
et al, 300k, X! PApalboiagleiic beld off Fs212001b) . *The | 12509
i nt er seqt*Gh ﬁ%es 8’?#35?15[9 ggne lists) derived
el Mkl Hal%&h%léf' °‘?sg§§5ﬁ' ‘ﬁ” ? D86973
previ ouqladenq(Rs L fesulited n the
i denti fijcation ‘Eea% kg1 ona gene Ifi sts or 'lexpression
casserrgs” (Tabl @&mﬁyl%osbﬁﬁé (UBF.R- (¢R2Rh$s Off 2 782022
di sti ngyi shi ng HeketfidddEarhing®M-non- [tunor |iyer
ti ssues.| OPadThe | htdtgdludgesmainépghespho |t ot al of |265
featureg, cont ai ansigaseAQlaNAgUeP UnijGenes 2% from t he
mi croarday used|tansédraseher e observed to overdlap (Table.
2) . Hi erfar chi call acefy-geerzvinad anal y3$&ts-1668d jon ? NM_00160
expr essi|ogaagvel §Cﬁfa"§fﬁfé:§§e1 26?{{ overlap' fe3tures |7
Sl o R o e e o

. PP 4 S S
i T AL
sanpl e ||&REI582 'Ete T%ﬁhﬁf&du =P rang%bm y [chosen § drao4r
30—of—2§5 featu TVE P loEWET Jdallphes
m scl asqdipjared V\A%s:‘i@g&yyn?% %%nglo- 3) HS2Thus these 265 0%
“overlap' featulastrisbiradb)st i ngui gh HCC tuor from
non-tungr Tiver | gutdthionetrmefamie gotP!| @Rl26403, [and2t he | U8es529
f eat ur eq aEZe unhi(kalbyacetaeqt@@ear by chance. |Anong 43
WO 2004/[108964 PEoMEE@2§04/ 000166 these gends were
smal | er Sﬂﬂ?—ﬂb pslcaivhdahydregeraesl 1By | dissit | nct [gené M24317
expr essi aﬁ&ﬂaﬁsésbﬁtmmptm ngtential differen
pat hwayq. A choI eyochranle PM58c3phiamdy i ElsiZ437ay ? M17398
CYP2C8 | lIC (mephenytoin 4-
hydroxylase), polypeptide 8
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was characterized by hi gher expression in HCC tunors

for

genes. of the enzynes

SQLE, ACLY and FDPS. A

wa aingraosep4 i nvol ved in growm h and differenti ati POT/BEH05000166
characterized in the HCC tunor tissues by | ower

expression of ESR1,

| GFBP3 and PDGFRa, and high

expression of PPTB 1. A subgroup of bZIP transcription

factors ATF3, FOS, JUN, and MYBL2 was characterized
to be dcw ggul| aytechranme R4%6, $4Bamily Yitsr7518%syes. ?10- | J02843
Table 2 {er sedEi(ethangkindgdcipledar r ay expressilon dat aget
wi th HCE Genes UFSGaittioheteilapiescr | pHSGA9TENBank 7No. | AA313375
Upknowni £ iler br and hid W'\HH ransferase 2,
BE264268 Hs—104#cd q%m Aitochondria)-AM36410
br anched BdTai n igﬁi" 6l '§’F@?f3’§lé”92 Aﬁ\s/ﬁggi?fg(, : AL137710
Llc 1.01. 44009 DO I\I\A’) A1.0 Ll ate Yol aly,|
T . LULS UITUI I a) VYT OUW LU LU
VAVP4 ve%%‘?g-éw PYEVBAGSH 6Tamdtwiane i1 DU SLH 4 | AL03520pA032%5"
AAA2A8 T UDP Ol YOl chdfianter 2S¢ 2 | 1RIGid7 409448, | D13641
Hs. 10319 WGIRRT | RAbMHRER gnﬁgnmétggz% Hs[10359 EBTs
AWB16764Q, M630$%astyﬁon§bﬁb§06l RDBP|RD RNA- bifndi ng
prot el n PDOKs1857, | aéwdbshoitbleiy POt het 1] ¢rl2ofyoat ¢ n 2 731696
DKFZp761 B-241 AVBABPSBBAP29HSs. 107253 | DKFZP761 |F241 hofo
sapi ens |KDNRA75 L KBEGPO2FS dans prodhcine RM3AI87  ADSE00963| AA524523
Hs. 10844 é:z'ﬁ'&% 3 chrgapsneotdpemni | atf éls38406di xyg@nas ¢ Al340141
NM 012205 Q8 amdingifrari®@2636 Clorfi9 chronmmsone 1 open
readi ng |fH 3mB0@ | BERPEGSROproelAl  VEVBIRASIZOZRETENI N? CH1 | AA665998
N36176 |Hs 110618BLH0BA6 Pl - 3- ki nasedrel ated ki nase i
SMG 1 ARdAAHI7 | KIAARADDDpteiR) AA0220 1| hls 322478 Ra7225 AL133010
Hs. 11314 DKFZP5(>@N1,3,WQKFZP564N1363 protei n A1363105{ NM_00221
6 T87_3A’ l_lc 11 L6817 f‘nUDD cortl r-nf 1 onitn_ral ’asi gg 1
hor none-|lwErdi ng “l‘%?g'ﬁe (Dﬁpbt ein Rﬁéé%?%Z Hs?1 | AlB88504
RSP 5 A 3L 8 Pl FO VST
. J I N R
AM 47871,DSSdxpr ¢ £ Aﬁ?ﬁ%@g L PI8R6 [pPsg | V79057
fypottetji Tat E the?cPﬁ Stell7 9241, | dBEEEseT N 23 75PA379021
nRNA,  pafiRQip %d@R 6 Hs.1 19651 GPC3|gl YP sfan
3 Uo0410, Homo sapiens mRNA; Hs.378917 ? AA425759
cDNA DKFZp4341052 (from
clone DKFZp4341052)
KIAA0470 | KIAAD470 gene product Hs.25132 ? NM_01481
MYLE MYLE protein Hs.11902 ? AA628977
Homo sapiens cDNA Hs.101810 ? Al675122
FLJ14232 fis, clone
NT2RP4000035 }
MAGED2 ;nelanoma antigen,.family D, | Hs.4943 ? 798046
hypothetical protein Hs. 107637 ? BE044582
FLJ12806 FL.J12806
tyrosine 3- Hs.279920 ? AL008725
monooxygenase/tryptophan
YWHAB 5-monooxygenase
activation protein, beta
polypeptide
Unknown ? AL031775
IéOC5123 hypothetical protein Hs.181444‘ ? Al190653
KIAA0592 | KIAADS92 protein Hs.13273 ? AL080183
KIAA0205 | KIAAD205 gene product Hs.3610 ? D86960
chromosome 1 open Hs.108636 ? BE466870
C1orf9 .
reading frame 9
KIAA0788 | KIAAQ788 protein Hs.246112 ? AB018331
MGC1955 | hypothetical protein Hs.334787 ? BE379431
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AA775872 Hs. 12451 EMAPL echi noder m

m cr ot ubul e- associ ated NM 004434, protein-Ilike
WE204/10964 Hs. 12482 GNPAT gl ycer onephosphat e PCT/SG2004/000166

0- acyl transferase AF043937, 44 WD 2004/ 108964

PCT/ SG2004/ 000166 AA486845 Hs. 125180 GHR growt h

hor none receptor X06562, N7/0358 N94350, Hs. 125359

THYI Thy-1 cell surface antigen A1346653 AA428836
branched échai n_k&iGC186%61 dehydr ogenase NM 0700056,
Hs. 1265 |BOKAHB1 EIKIAASZS Biprpeiny pept | dg Hsfdd e dyr u® ur ij 8018274
AA427739 C@kﬂaas ehroibekdiet’ opehls. 1279 HSB4RQT onpl erfent | D86I78
conponent Arepdingframeddibconpongnt  AF045649, T69603
Hs. 13999 IMPAAQ7(®1R3 gene pomiiuetr ot ei n |(5,8204855167 I-'lls 142137112
1711 codgssoal i off Shraeeames onep| asnm | ASTA88U9, BE254013
thronbogl astin d i Hs 14453 1(‘QRP!
i nterferfon conse %g BB pi ndi @-6,&%64220, ? AA054768
proteinjl |\|6226< FCSBP1 i|nt erfer or] consengus
?l,c\i':ilci"w 2 24UI 11§ r'?)t’e"h"’ prot et ﬁﬁGC n}__’l’?\ ?J.'-r'f'rf \A’_b17605
TNCOUNMNI LILLY L% I LI+ 7 I U,
AAOB5744 WHE, 144 %ﬁs@e%ﬁser{ﬁgflagta eceﬂ?or 7| AAMBT000
CO-TEPT gSSor 1 Yoo A085748 {1, QWW
hypot het|iggad pr Ola8adachdiRddrharker AA406301 Hs.|145567
AF038169 hypot hefiazp} protein A1963556, AA406301
Hs. 14634MKFzP3M r | nduced Hs(32881TR1{DI arTe NM_01560
pr ot ei n |AE4@B84T d&%sgggii&ﬁﬂfg@'%l likely drthol og|af _
nouse NF’q;ngzliye typal@tchl Brdtein Hs. 14$38.2880680173 Pr ol ij AA595663
rich pratern RERSH2251 AAAQ1264 15087 Clorf16
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*gene expression Ievel showing at least 1.5-fold change in HCC tumors relative to non-tumor
liver tissues (P<1x10®)

Real-time RT-PCR analysis was performed on a panel of genes, including

IGFBP3 and ERBBS3 in all the 37 matched HCC tumor and non-tumor liver samples.

Expression of a known “housekeeping” gene porphobilinogen deaminase (PBGD)
(Fink et al, 1998) was used as normalizing control. The results of real-time RT-PCR
analyses of IGFBP3 and ERBB3 indicated that IGFBP3 expression was diminished in
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Changes in gene expression of HCC using microarray technology have been
reported (Chen et al, 2002, Okabe et al, 2001; Honda et al, 2001; Shirota et al, 2001;
Tackels-Horne et al, 2001; Xu et al, 2001a; Xu et al, 2001b). The intersection of the
important gene lists, derived as described herein, with gene lists reported previously
was explored, and resulted in the identification of additional gene lists or “expression
cassettes” (Tables 2-4) that were capable of distinguishing HCC tumor from non-
tumor liver tissues.

In the first gene list, a total of 265 features, containing 245 unique UniGenes
from the microarray used herein were observed to overlap (Table 2). Hierarchical
clustering analyses based on expression levels of these 265 ‘overlap’ .features
separated the tissue set into two distinct groups of tumor and non-tumor, with five
tissue samples misclassified. Such clustering was significant (Pa<1x10'6) based on
random permutation testing of sample labels. The likelihood of a randomly chosen set
0f 265 features producing five or fewer samples misclassified was low (Py=1 5x10%).
Thus, these 265 ‘overlap’ features could distinguish HCC tumor from non-tumor liver

with reasonable precision, and the features were unlikely to appear by chance. Among
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Hs. 38163 protein, M3C 7035, clone M3C. 20737 AW74863,
wo MAEE08Y663636, NMRNA, conpl ete cds H63116 ESTBCHSGEBF/B00166
PPT1 pal mtoyl-protein thioesterase | (ceroid-
AL037943, lipofuscinosis, neuronal 1, infantile)
AA034250 Hs. 388 NUDT1 nudi x (nucl eosi de di phosphat e
i nked A1656937, noiety X)-type notif 1 AA443998 Hs. 4

% B @l cohol dehy|ddagessaias ADNB\: (FEI21689 fis) glodget pAWS582012,
7. | N93428 pol WiEER284f Hs 41726 SFRPI NBS siiR§3929

s{ @ pr ot ei inhi bi tor, NM 002640, p¥V\4G1650,
F%‘%%%S?n 2§EE§DFT/ an%%/g%drqﬁ?nn G ade B {oval bunjH39087

Ly

HEROTon BDYEIE Hs. HiBdsshipritsieBARsnmabes i cal prt!

24636 ALOE6576—NBR2562—Hs—42650—M-NT—2\WH0—i-nti) 43,.8
HAYEPO 765 RRAUT06968 | rtendbithBdd reidtadb Whipglybdritide NV Aﬁi%hg

laYaYaZeYaYXe) ANAQAO2IO- Ll V. Wa¥al AT

0063981 N33920Hs@60—ATF3—act+vat+ng—transcr 36891 He3534

B , H2lrodthyimélgnatergemidiighpde anchor | Ar106160
Hfg??%égﬁmeﬁ{:&g?@? ei n {1dehyshegenpse NM 003801, yeast)yp3534 |

monoi og[AA4S5530T HS[ 4756 FENL T1ap Struct ur €- SpeRe34os, N62179,

Hepdsyrycl aasesAl BE27£9%‘§Y'"13'%0£692%'§§<’9“¥%9 4788 NCSTAM196160,
Ni castrin D87442, R YOgeRESRA0253 ni'castrin Hs| &84

TN N tr1h BE17 Kl AA0253 ni castri n ROEB27511,
Fﬁ%‘&@ﬂei %@\2115L-}r10tei n'aéélfgqlfmﬂ'hzss?o. Hs. 48348 |HM453113

i | . : AA935716,
280 RR - e LR ola o oY rapeo

HeR360a9AFAERRAS, | nhnickisnSrX88dciahiptdidin 4Hs . 49268-380%
L AL1411 74 A1140241 .

AA442695

HIROBISANEPDRGL € N 2 |(R24cInabFB71439,  N70714 SMGAASS10, RIST40,
(ctriict dir Al nlnt.o o
\ULI \Z A" U1 AT TTAAT TIU T .

H4.,2063%as| CAPR ke | ABO4&IeBWY cyclase-associated protein 2 AA0406 1§35’

Hs.206341 | CAP2 adenylyl cyclase-associated protein 2 2233821 3

ESTs, Weakly similar to JC5238
Hs.30151 galactosylceramide-like protein, GCP Q’I;‘gg?g 94,
[H.sapiens]
Hs.30340 | KIAA1165 hypothetical protein KIAA1165 ﬁigigggg’
1 Hs.30340 | KIAA1165 hypothetical protein KIAA1165 ng;gg'
NM_001122,
Hs.3416 ADFP adipose differentiation-related protein AAT00054,
AA142916
.| Hs.35120 RFC4 replication factor C (activator 1) 4 (37kD) ﬁg‘gggf 3,
FUS-interacting protein (serine-arginine
Hs.3530 | FUSIP2 rich) 2 : 00

TLS-associated serine-arginine protein 2

ESTs, Highly similar to SMHU1B

Fs.36102 metallothionein 1B [H.sapiens] R99207, H72722
. . . NM_001631,
Hs.37009 ALPI alkaline phosphatase, intestinal AAT90871
Homo sapiens, Similar to hypothetical
Hs.38163 protein, MGC:7035, clone MGC:20737 AW074863,
S- IMAGE:4563636, mRNA, complete cds H63116
ESTs
palmitoyl-protein thioesterase 1 (ceroid- AL037943,
His.3873 PPT1 lipofuscinosis, neuronal 1, infantile) AA034250
nudix (nucleoside diphosphate linked Al656937,
Hs.388 NUDT1 moiety X)-type motif 1 AA443998
alcohol dehydrogenase 1B (class 1), beta
Hs.4 ADH1B polypeptide M24317, N93428
Hs.41726 SERPINBS8 serine (or cysteine) proteinase inhibitor, NM_002640,
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CAP- C chr onpsone- associ at ed AA452095 pol ypeptide C

Hs. 50966 CPS1 car banoyl
w@r®4968396N68399 nit ochondri a) carbanoyl
synt hetase 1, AM 13231,

- phosphat e synt hetase 1,

- phos phat/8G2004/000166
Hs. 50966 CPS1 m tochondri a)

N68399 Hs. 5333 KI AA0711 KI AA0O711 gene product NM
014867, AA702544 Hs.5719 CNAP1 chronpsone

condensation-rel ated SMC- D63880. associated protein
1 _AA668256 Hs.5719 [OMadeB Eialumimonember 8 W60100
nsa | at ed 2 1 associ at eflAl066576,
*ﬁ?‘ﬁfgﬁm Lo8edr 2t T npbhenhidn She | ooo0 ¢ X DE2E62
HAYABEEB 76 270ieT 574 . FBRI0 hteretopse- 1, 6- bi sphosphal AW409765,
MLGC22 | "AAGQQ427 Hpomp sapi-ens wRNAcDNA-A1383 _M706968
Hds5897 | DEBZP586P16 2a'ﬁul{|cﬁwtmm cl one T50658 DKFZz | NM 006398,
586P1 622 He 61638 MYD A ATLIBE76— AALE R0
H’s.A‘é s 'A#%HP&S%CTV?L@' Pansor r3 ;! 39944, H21041
bl B arichar attach prot |n a 3801
rbarazs, | Grasdol ar pf HELH Y P a8 7 s 01
S. OSSO0 T TRIIFLS LITynHplra 1101 morie l eceptor 1 Tt .El aC BE27|8623
FBE(?@@54?§ FENAAG30784| fi4p.skactyresparific epganaeleasgidi n 1 AAG20553
recept ol NOsHR L AL3DRd R  AALZ59T7 Hs. 6838 ARHE Tas
og | ge@zban | y| niemper E W3441, ESTs AA44B38M42, R96527
20 EsINS 964 ESmh004/ 000166 Hs. 71465 SPBE179772,
en¢ Keypogsilase ARGRBEB65, R01118 SW/ SNF re| Ro&Sd7
matri x @ssoci at ed, popbthetitelpesiele HH114egul at or of AA428370,
Hsiéadfat i| MIH1UB6619, | Hemasspiens ehviertitiid 4 sinksfowni | y jAA130117
menber 3 AAI 36103 |MBBNRIy sinilar to Kl AAQ319
iaRsens] coxnge? ETRL M"W-W@mea*t'@aé%\"h'?'t%ﬁ@t(@i% AF041248
AA19408 AAAQ6350! INhiaitsBIKAbDl 14 1| hosomal prot 7415
Hslbo®E410686, early|gsmwth response | AA486533 Q:}jg;ﬁ'
Hs.49912 | PXMP2 peroxisomal membrane protein 2 (22kD) 358??239’
SMCA4 (structural maintenance of
chromosomes 4, yeast)-like 1 AB019987,
Hs.50758 SMCA4L1 CAP-C chromosome-associated AA452095
polypeptide C
carbamoyl-phosphate synthetase 1,
Hs.50966 CPS1 mitochondrial Y15793, N68399
carbamoyl-phosphate synthetase 1, AA113231,
Hs.50966 CPS1 mitochondrial N68399
NM_014867,
Hs.5333 KIAAQ711 KIAAQ0711 gene product AAT02544
chromosome condensation-related SMC- D63880,
Hs.5719 CNAP1 associated protein 1 AAGB8256
chromosome condensation-related SMC- NM_014865,
Hs.5719 | CNAP1 associated protein 1 AAGE8256
. X02544,
Hs.572 ORM1 orosomucoid 1 AAT00876
. M19922,
Hs.574 . FBP1 fructose-1,6-bisphosphatase 1 AAB99427
Homo sapiens mRNA; cDNA
Hs.5807 DKFZp586P1622 (from clone Aasgoata
DKFZp586P1622)
. Al198676,
Hs.61638 MYO10 myosin X ) AA187977
ATPase, H+ transporting, lysosomal NM_001183,
Hs.6551 ATP6ES1 (vacuolar proton pump), subunit 1 AA487588
Hs.6566 TRIP13 thyroid hormone receptor interactor 13 BE090548,
: y AA630784
. . . AB012701,
Hs.66 IL1RLA1 interleukin 1 receptor-like 1 AA125917
ras homolog gene family, member E W03441,
Hs.6838 ARHE ESTs AA443302
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Hs. 73986 CLK2 CDC-1i ke kinase 2 NM 003993,

AA282845

Hs. 740 PTK2 PTK2 protein tyrosine kinase 2 NM)05607,

WALRAMER64 Hs. 74120 APM2 adi pose specific 2 AlPOBROA04/000166
V4684 Hs. 74170 MI1l E netallothionein 1 E
(functional) H72532,

al pha- 2- macrogl obul i n NM

AA872383 Hs. 74561 A2M
000014,

AA775447 Hs. 74566

DPYSL3 d| hydr opyri mi di nase-1i ke 3 D78014, A1831083

0263 H%@% oproduct D87452, | AF098865
. S !
H/%\'Z%??f EAJA4615 F Pl el et - derived. gr owt hR01118
factor [ ecept or, MJSWUSNFHpiadomatrx asacigied.\agtipt | de
W15 16546 1 bsTRGERA. P! atd@P%'tdBBFé?QulﬁéQi ?hﬁ‘awqiimf act or | U66619,
recept of - AVB87370, sugfemiiyd. H232 5 %15{9103
o Po) 95 : 194084,
HEXRE C8 rrETan 8 T6 Iﬁﬁledu&ipleany mqehact or SI m | ar 196359
tdrad—f+probtast Ot LvaH 5Y Bf 5 eptor—+—fns— B
HEG®RI r pRELWEd tyrog |e|;ﬁf,c br gin in ei ffer X66945Aﬁﬁgggg
—R5461 O _sSyndrome) {tyr oSi ne d MONOOXYJENas e t T YR ARtia63
Hs 73988011692  AAGOS éé@-hkemg'a%aos YWHAZ nonooxypsRRSess
act Ivat{on protern, a H946/0, pol pepTl de ANIRHa (688607,
Si n Nooxyd é’ﬁ%@f‘i‘?‘ Bf%ﬁﬁéﬁ‘a BE315169| AAPB1486
Iy'wglAZ nong nasec tivation prot el n| Alpe3084,
HEB%,%’-? A pept i oaé}éaée 5749 clusterin |WwWo4684
l e i lysis i }i%%g’%g Hs. 75{10825G2,U
. t !

HiZRR Clie VS aly (%]én?"g g’?‘?ﬂ [y & AABT2383
Hs 984695t EASNIE- T epr e s%gi,a@[nqa%}@io@,umpssage AA46416BNM2000814,
ali o rptein J) AA307289  HS /5117 || F2 jnter! 475447

HerseBCcef DPYSIG NG T 4ahiybroyrinidiidRe AMBO4687,  HOSEEATEN .
AAGO1O2P
Hs.74579 | KIAA0263 KIAA0263 gene product P
platelet-derived growth factor receptor,
Hs.74615 PDGFRA alpha polypeptide M21574, H23235
platelet-derived growth factor receptor, AW887370,
Hs.74615 | PDGFRA alpha polypeptide H23235
DnaJ (Hsp40) homolog, subfamily C,
Hs.74711 | DNAJCS member 8 a0
Splicing factor similar to dnaJ
fibroblast growth factor receptor 1 (fms-
Hs.748 FGFR1 related tyrosine kinase 2 Pfeiffer X66945, R54610
syndrome)
tyrosine 3-monooxygenase/tryptophan 5- xgg;gg;’
Hs.75103 YWHAZ monooxygenase activation protein, zeta H94670 ’
polypeptide AA485749
tyrosine 3-monooxygenase/tryptophan 5- ﬁggg;gg
Hs.75103 YWHAZ monooxygenase activation protein, zeta H94670 !
polypeptide AA4B5749
4 clusterin (complement lysis inhibitor, SP- M25915
Hs.75106 CLU 40,40, sulfated glycoprotein 2, AA292226,
testosterone-repressed prostate message AA464163
2, apolipoprotein J)
AA307289,
Hs. 75117 ILF2 interleukin enhancer binding factor 2, 45kD | AA894687,
H95638
AAB01029,
Hs.75117 ILF2 interleukin enhancer binding factor 2, 45kD | AA894687,
HO5638
HLA-B associated transcript 8 NM_006709,
Hs.75196 BATS G9A ankyrin repeat-containing protein AA434117
protein tyrosine phosphatase, receptor F08552,
Hs.75216 PTPRF type, F AAB98513
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Hs. 75117 | LF2 interl euki n enhancer
45kD AA894687,

bi ndi ng factor 2,
H95638 Hs. 75196 BATE HLA- B associ at ed

WO e@agesdspt 8 NM 006709, PA ankyrin repeat - coOPCEBGR008000166
protein AA434117 Hs. 75216 PTPRF protein tyrosine

phosphat ase, receptor F08552, type, F AA598513 51 WO
2004/ 108964 PCT/ SG2004/ 000166 Hs. 75318 TUBAI tubulin,
alpha 1 (testis specific) X06956, R36063, AA180742
HElS 617BKA1 3 gene| @ 4}{5,%/13%@ i regi on pK06956, R36063,
A'Rg%g%n \:r —22g12 A 7tpmn4g Hs 7 RA‘:':%#E%E 2_quingi d| AA180742
Hai7ha@lr oppriadi ne r eogg%{{g@ NEZfreapingioma regional g Hsﬁ%@a
HARAA{ereukir—4—reelept6—X52425—AA292025—Hi- 8?8
HeEPB&sc al bdRrRpept | dajsauirdR] dipdepterdind\fed@@ds872, ca gﬁg 2
peptidase—U)y—TH 7837 BEI22670—Hs 75618 RABTTA REELLA
HeZ694Sr RAGRoncogene| intangukip 40628058 Hs. 75658 Pl idbgo005
NOSDOY YEase, gt YOG« sShfddle B (i, / NM_001872,
P55 78 CEBBB FBJ %ﬁﬂ&iﬁﬁd&@é@; g%)ar/?a viral oncpggfay
L49169, 1 161946 honpl 0g B HS. 753%2 PCKZ ] BE122870,
HSEE oL ROPAYY uvat of RATYGRTPESES prsessnafamiy | aaioeotd
cho ? al) AAlSi%O . 76252 EDNRA endot hgelUur025,
e deb of PbBe A DooLPS-PRAIRBISETRN i ghly bAmsastbs
_H Hggl AW 72 71578J mikime pei8@&ErcoiviviidDGhgeihd N
H%,‘I‘?Iﬁﬁl[ -Ipsapi ens] T/MMORPIB U step 11 splicing f %%9(;?9’ T61948
Hs FGB f i [optoprhgerpipyBivBietcarbpokipgas i de| X92720,
HE2ES z?@ﬁ?:m 121 himitechendrial 76461 RBRPA AA186901
He 525201 1 BDRHANG P oft @idBthdin redcpBRGpk074657, T72pP80398,
Hs—764-MAZL MW C—assieet-at-ed—z-re—Fpger—pretetn
HE%% 378, (purine- hl'_%’(fgqﬂgﬁ Eﬁ‘xﬂﬂﬁ“faczts r ) Aw172754,
RAPGR6 18 g 77256 LD \SUNANSEL 0k L4e St E (DY 5% ophraoay
.[IUIIUI Ug Z UDZI00, /-\/-\4:404 . C v FS AW 89878,
Hs#84f i n{ FBRe gr owt h) fibdagsn, Bhbetaipalypeplidst ei n 3 BE3|?|§§Q4,, T73858
ALOYS0U . - . AF074657,
Hs.76461 RBP4 retinol-binding protein 4, plasma T72076
MYC-associated zinc finger protein BE264373,
Hs.7647 MAZ (purine-binding transcription factor) AA704613
Hs. 77256 EZH2 enhancer of zeste (Drosophila) homolog 2 22222252
S - . BE336944,
Hs.77326 IGFBP3 insulin-like growth factor binding protein 3 AA598601
farnesyl diphosphate synthase (farnesyl
pyrophosphate synthetase,
Hs.77393 FDPS dimethylallyltranstransferase, D14697, T65790
geranyltranstransferase)
C e X75932,
Hs.77597 PLK polo (Drosophia)-like kinase AAB29262
. NM_002346,
Hs. 77667 LY6E lymphocyte antigen 6 complex, locus E AAS65464
Hs.77854 RGN regucalcin (senescence marker protein-30) ﬁg’gi’igm’
Hs.78045 ACTG2 actin, gamma 2, smooth muscle, enteric NM_001615,
) TFPI2 tissue pathway inhibitor 2 AA293402
v—jun avian sarcoma virus 17 oncogene Al885769,
Hs.78465 | JUN homolog W96134
Al263464,
Hs.78524 HTCD37 TcD37 homolog AA022472,
AA456635
TAF6 RNA polymerase Il, TATA box NM 005641
Hs.78865 TAF6 binding protein (TBP)-associated factor, 80 R19071 ’
kD
GRO1 oncogene (melanoma growth NM_001511,
Hs.789 GRO1 stimulating activity, alpha) W46900
PCNA proliferating cell nuclear antigen Al624204,

Hs.78996
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f ar nesyl
pyr ophosphat e synt het ase,
walovetibggbal | yl t r anst r ansf er ase,

di phosphat

e synt hase (farnesyl
D14697, T65790

geranyl transtransferase) Hs. 77597 PLK pol o

(Drosophi a)-1i ke kinase X75932,
LYGE | ynphocyte antigen 6 conpl ex,

| ocus E NM

Hs. 77393 FDPS
PCT/SG2004/000166

AA629262 Hs. 77667

002346, AA865464 Hs. 77854 RGN r eau(‘al cin (qemqrence
mar ker prot ei n-30) |ARN32064 _ HO5140 Hs 78045 A{des50264
Hg_quﬁg, D RIARBL 2 dww%%@l"éa" esfefip. NWOOlGl 5NM 0100273658
ssSlle DN
p
Hglzbd)gq J ipPRME@N sar dlﬁ?Fﬁ'“\Pf‘?SlRQatisﬁ %ﬁ@@'@j@rﬁ?bﬂ%% 7%% 002710,
herel-og ./\96—1—34——AI—2§?M——?—%7°“" Te P ha129930
Hegemsog| REN22472, AAFERIREADI S A BT o doo 120373,
FATAbDogr—NM-005641 SLEh318,
H@m' a >§5“‘rl3 at ed f leﬁ,ar fagorRnedgukindegultied’ 89 G 33811
OTFOgENE Oofme gr owr it NMO001I5TT, St JAA)Q7|5E]Q3
Had9404i t | 3ﬁﬁa) FBYPNIBEciBPIUEIPCNA prol i f er af AR&y5888
ceTT nufLeaT antTge TR BRARS Broteinbend W04 089F2
“8x2pBEr¥80166 64 MAD2 (mitotic arresfD84107, 798807
dg{%ﬁ% 1h %east ,  NMno&ipBiafproteihi2. (MAGCh8ndADEdoton | AW 192446,
PPRe 1 Aadgee®e Hs. 79081 PPPICC pr ot ef H61242
ha cat »i it, NM 002710, gapMa4915
] 1 ] 1 ] 3
Hglg? orrr M29930 aﬁ} 8@2&3 2 reticulocal bin PAA447730
EF hand| cal ci um bi ndindeihaligPAsRdamain prefeini’n AA598576
Hei8136933NERRPL 3 nucl |d#ama saeiens dlone3g9ereti n 3 r egU?@?@cﬁz“BSZ
X643181 -AA633811 %ﬂ%m—%zwc Reuren—speetiie
HBBoderi n| NOE5473, AASPSISESEIRE 8 Goate| SRS E@g@%
pt-otetn gene—v “I e—bBB41+07+—T9886+F Dpl i C % 06265
Hei$ 18186 5 BRACPD pmmg (@rmﬂhomqqm tochondri phagssqgp
HE.:E]S%Q‘Q” B UAAAGTON bt 15 81170 PIVip iRy Ives21o
oncoyene | solute carrier family 23 (nucleobase
Hs.8204 SLC23A1 transporters), member 1 - D87075, N23756
Biglycan
27 . . NM_001711,
Hs.821 BQN rzr:gﬁ ;‘lgger protein homologous to Zfp92 in R77226, N51018
. . M27492, R56687,
Hs.82112 IL1R1 interleukin 1 receptor, type | AA464525
. . Al536745,
Hs.82273 FLJ20152 hypothetical protein AA446864
Homo sapiens cDNA FLJ30550 fis, clone
Hs.82503 BRAWH2001502 Y09836,
: Homo sapiens mRNA for 3'UTR of AAB70382
unknown protein
' transglutaminase 2 (C polypeptide, protein- | M98479,
Hs.8265 TGM2 glutamine-gamma-glutamyltransferase) AA156324
: . NM_004344,
Hs.82794 CETN2 centrin, EF-hand protein, 2 N72193
CDC20 (cell division cycle 20, S.
Hs.82906 CDC20 cerevisiae, homolog) BE293657
Hs.8294 KIAA0196 KIAA0196 gene product NM 014846
Hs.82962 - | TYMS thymidylate synthetase NM_001071
Hs.83164 COL15A1 collagen, type XV, alpha 1 L01697
small nuclear ribonucleoprotein
Hs.83753 SNRPB polypeptides B and B1 BE252108
Hs.86368 CLGN calmegin NM_004362
GTP cyclohydrolase 1 (dopa-responsive
Hs.86724 GCH1 dystonia) 229433
Hs.87409 THBS1 thrombospondin 1 NM 003246
Hs.8765 RNAHP RNA helicase-related protein Al127821
Hs.8867 CYRG61 cysteine-rich, angiogenic inducer, 61 Y12084
Hs.8889 SHMTH1 serine hydroxymethyliransferase 1 Al761724
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AA447730 endothelial PAS domain protein | Hs. 8136

EPASI Hono sapi ens cl one 23698nRNA U51626, R24882
WGQeguanses Hs. 81687 NVE3 non-netastatic cells 3PCPRGL®I/N0166
expressed U29656, in AA398218 Hs.81848 RAD21 RAD21
(S. ponbe) honol og NM _ 006265, AA683102 Hs. 81892
KI AAO101 KI AA0101 gene product D14657, Ws8219
Hs. 82042 SLC23Al1 solute carrier famly 23 (nucl eobase
D87075. | N23756 i r Anislelleler s) . nenher 1 Biglyca
| HBROF381 YCETP Hs 821 Mterylrﬁstelrm#ar protain. ®lagmaond MaRi88s
Hs ggggqu D ubftol 7226, lﬂ@idmswm@@s% faoiva2 11_1| Rioeazoo

Lnterleukin |l .rece DEARQT7

HABGEM525GekiR. 82273 ﬂ%’?lﬁ'ﬁ?ﬁ (WB'ST%?Ef‘f’@&?'a‘B‘ryot ei hNM_001486

Al R’;R?/Is ANAAGLGRA aap anc o L_12NEEN

HeQI813 | [ BEN2AS "or ) RS s Nembt AL 2 20 [ Aidsead
Hg.93002. | FrBB A Ac QU 100%351 Inge
Hﬁmwﬁn AP 1 oee o lRolipc ot i%fes

tHafsgrutarnase C e ™1T= IVUO-FI!:?,
Hs 982101 necCogaMEA- | ut aﬁ%ﬂga‘gtﬁ”% "h‘Pg’geé‘mA’ﬁf&égsm Hs| 926334

CEFN2—cent i, EF-h : [ T D193
HEBESEY ( LEPKSRT vi si oo gl e gt o DRI . GheAE?

CDC20 C€TEevisi ae, i erdentiinade KIrdpEtSp K AN
Hg83%97pr $ GRKER M 014&@ nr?ﬂ%g(psagez TYMS th md |la 8‘}"398206
1 HRbbehHas € L O30/ 1 | fdtatiBShedmb@hd dlodin_ col [ agen, 1 xwes1809
18360l phaThL LO1697 | rhistalidthidndinSNRPB snal | nucl eal F26137
Helohsazucl aDRr ot ei n BERMeRdsiR kikbs@ ti des B and Bl | NM 001123
Helos@H6 368 ZNEZEN cal nelgdimc fiNyerpontdr261 Hs. 86724 GCHI1| XA9808
HewebhydzNF2ee 1 ( diogiaee-fingerporign 281 729433 d st on| BM 005096
Hs95898409 FRBIBS| _t hr opirisreish@tamial NM 003246 Hs. 87 ##409831
R | i case- yrspilianydenal esfl ctrpingthd 27821 Hs
HE %Fglenﬁ- rich (tl'ﬁli*ﬁmcﬂtlgrﬁsﬁoclatﬁﬂ’)mpr 61 v171§%§5§195

1 Hs.8889[SHMI1 seri ne h dr ox neth It ransferase |
HsPoF 724 FLI10948 hypothetical protein FLJ10948 AA805411

In the second gene list, a total of 230 features, containing 166 unique
UniGenes from the 218 significant gene list (containing 213 unique UniGenes)

5  identified herein (Table 1) were observed to overlap (Table 3). Hierarchical
clustering analysis based on the expression levels of these 230 ‘overlap’ features
separated: the tissue set into distinct tumor and non-tumor groups, with four tissue
samples misclassified. Random permutation of sample labels indicated that the
clustering was significant (P.<1x10®) and it was unlikely that a randomly chosen set

10  of 230 features could produce four or fewer samples misclassified (Py<1x1 04). These

230 “overlap® features are therefore able to discern HCC tumor from non-tumor liver.

Table 3. Intersection of Significant Genes Identified Herein with HCC Genes

UniGene
Identifier

Hs.103804 | HNRPU

Gene Description . GenBank No.

heterogeneous nuclear ribonucleoprotein U X65488, T97547,

(scaffold attachment factor A) AA496741
I . AW974204,

Hs.104143 | CLTA clathrin, light polypeptide (L.ca) AA113872
small nuclear ribonucleoprotein polypeptide | AAG49986,

Hs.105465 | SNRPF E AAG68189
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53 WO 2004/ 108964 PCT/ SG2004/ 000166

(sol ubl e)

Hs. 89538 CETP chol esteryl ester transfer protein,
w@b@gmesoB0185, Hs. 89691 UGT2B4 UDP PCT/SG2004/000166
gl ycosyl transferase 2 famly, AF064200 pol ypeptide B4
Hs. 89771 GCKR gl ucoki nase (hexoki nase 4) regulatory NM
001486 protein Hs. 91813 BTN2A2 but ro hilin,
subfam |y 2, nmenmber A2 Al 636514 Hs. 93002 UBE2C ubi
uitin-cpnju atin 2 3464 eob'S- 93194 [ NRDNA3339,
Hs!108332r pUBEZP2A- | ﬁ‘g@ 0%@%%@6 conpl emen t‘\A159600
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. AA160893,
Hs.85119 SMT3H1 SMT3 (suppressor of mif two 3, yeast) AABB2529
homolog 1 AA872379’
Hs.8765 RNAHP RNA helicase-related protein Al814448, T56221
Hs.8867 CYR61 cysteine-rich, angiogenic inducer, 61 Y12084, AA777187
hepatoma-derived growth factor (high- BE259164,
Hs.89525 HDGF mobility group protein 1-like) AA453749
AB023420,
Hs.90093 HSPA4 heat shock 70kD protein 4 AA131267,
AA433916
Y08999,
actin related protein 2/3 complex, subunit 1A | AA490209,
Hs.90370 ARPC1A (41 kD) AA016251,
AA151930
proteasome (prosome, macropain) 265
Hs.90744 PSMD11 subunit, non-ATPase, 11 AB003102
Hs.09969 FUS fusion, derived from t(12;16) malignant ) BE396632, 101207
) liposarcoma
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HJ;_ha@d(D Sé% 7 Homg (g@mrgns cDNA: FLJ23020 fi s| Ded9s0eAA629692
AA054768, Ll NeD6eDrdnddR. 6551 ATP6S1 ATPage, H+

r o] I y s 09 dweatishddid 7080 pi®&:jn 5 {ghiceseact i npgAL043206,
ﬁﬁr@?@r)n f—lb%&487588 reglaGREMoteiPIBRD vacuol ar pr pAAPE2446
Hsdb29Mg| UBR (yeast |HaminPBaegepian702845, AARRL433 125931, AAG9I136
75838| BROB1 T as_hdnghgy ceHtiaRbaw polySephey 1 E| P%2423

\/\RR’)R’) AA443302 W78967

. BE278623,
Hs.4756 FEN1 flap structure-specific endonuclease 1 AAB20553
SMC4 (structural maintenance of
chromosomes 4, yeast)-like 1 AB019987,
Hs.50758 SMCAL1 CAP-C chromosome associated AA452095
polypeptide C
chromobox homolog 1 (HP1 beta homolog | AL046741,
Hs.77254 | CBX1 Drosophila ) AA448667
Hs.2934 RRM1 ribonucleotide reductase M1 polypeptide X59543, AA633549
AW404507,
Hs.156110 | IGKC immunoglobulin kappa constant AA402920,
AA486362
small inducible cytokine subfamily A (Cys- | NM_004166,
Hs.20144 SCYA14 Cys), member 14 R96626
Hs.237356 | SDF1 stromal cell-derived factor 1 136033, AA447115
Hs.78065 C7 complement component 7 X86328, AA598478
non-metastatic cells 1, protein (NM23A) AA147871,
Hs.118638 | NMEH expressed in AA644092
| AF043937,
Hs.12482 GNPAT glyceronephosphate O-acyltransferase AA486845
. AW967351,
Hs.174140 | ACLY ATP citrate lyase HO8547
cytochrome P450, subfamily 1IC
Hs.174220 | CYP2C8 (mephenytoin 4-hydroxylase), polypeptide | M17398, N53136
8
Hs.26403 GSTZ1 glutathione transferase zeta 1 U86529 AA428334

(maleylacetoacetate isomerase)
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finger protein 238 AJ223321, R79722 Hs. 74441 CHD4
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HeyrA2dtes| RP$10 yeast )|-ribpscenal prbism‘ﬂﬂQlZ ARMET ar | AID54003 ’
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I-HSaL.«xZ?}gEn %NB%CI e Z-| s Biclear ADBA&DPDteih | Ne, al pBB252108,
659 7_NMp V1 polypeptigeschand Biur i ne _honol og| ANIg9116

2437, | ~BLaBEr ul 0d corica®ps raEENYGormdnePHENE FBE_RBas2,
l—frgrﬂr%lgér?z 79%&%’33 cond prteial oncogene 149169  T61PARK286752

honol o B Hs, 75981 U<PPaingpylatian facter gysaivef i ¢ prof ease 14
l-é;t R%fg JéﬁFﬁ%Fq\lM 0( 10“"?19’&9'@”93 fagder 2 (refeldin®yaps 1 1

éé ’ %993582 N34053
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Hs/1878g| BBBZRA J pd Igy@gg é|§% ,SjSéEkéew’gt%‘g'i‘“ﬁ"tH SAXEB2E), R69164

'GJ_fory(i rmunogl (o] o]
HsdP3a3ép] PRKRC T9049z,,‘§2§§§}3§2‘7§ %ﬁémigﬁ’?ﬁ‘?ﬁﬁ ohH349RE R27615

4130 Hp UZAF IT nucl ear NM_004428,
H%ﬂ% uc E%'ggﬁtei n al?ﬂ"l'qéry AA936430, factor [A&ERD15

I—G‘%Qz%d' 6\5&902323 chlmoiiﬁlii:](fl(ﬁ)l\d@:ﬂorylk;enela:inase,cytop)b?s%g]'/.(:/3{‘5‘()43551
ea JPVDeDtI de | ’

eavy p dalt) 10589, \W8967
STK39 serine threonine kinase 39 (STE20/SPS1 :
Hs.199263 SPAK homolog, yeast) F26137, H84871
ste-20 related kinase
gamma-aminobutyric acid (GABA) A NM_004961,
Hs.22785 GABRE receptor, epsilon H63532
L . Al674877, N34362,
Hs.24950 RGS5 regulator of G-protein signalling 5 AAB684T0
. . AWT779995,
Hs.296341 | CAP2 adenylyl cyclase-associated protein 2 AA040613
SHC (Src homology 2 domain-containing) | X68148, R52960,
Hs.81972 SHC1 transforming protein 1 T50498
nuclear receptor subfamily 4, group A, NM_002135,
Hs.1119 NR4A1 member 1 N94487
AL078582,
Hs.1657 ESR1 estrogen receptor 1 AA291702
regulatory factor X, 5 (influences HLA AL050135,
Hs.166891 | RFX5 class Il expression) AA418045

v-maf musculoaponeurotic fibrosarcoma AF059195, N21609

Hs.252229 | MAFG (avian) oncogene family, protein G

v-fos FBJ murine osteosarcoma viral V01512, N36944,
Hs.25647 FOS oncogene homolog AA485377
| Hs.431 BMI1 murine leukemia viral (bmi-1) oncogene %%%%31 3,
‘ homolog AA478036
interleukin enhancer binding factor 2, AA307289,
Hs.78117 | ILF2 45kD HO5638, AAB94687
Hs.75678 FOSB FBJ murine osteosarcoma viral oncogene | L49169, T61948
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Hs. 77254 CBX1 chronobox honol og 1 (HPI

beta honvol og

AL046741, Drosophila AA448667 59 WO 2004/ 108964
wOeOASERe04/ 000166 Hs. 77326 | GFBP3 i nsul i n- | i ReT/S6H04/h00166

factor

SFRS9 splicing factor,

bi ndi ng pr ot

ein 3 BE336944, AA598601
argi nine/serine-rich 9

Hs. 77608

Heneswdf o

I MAWGPpr ot ei

ESTs We@dyOBnilas (oGPRlrBdDERE D1

AL021546, N47892, AA490721 Hs. 78065 C7 conpl enent
conponent 7 X86328 AAL98478 Hs 78902 VDAC2
vol t agel dependent 3hpBaldgBannel 2 A1015604
13 9900 XPOATERFoHE fransportingviysospeigkt . hp j 83
”%ggsg‘gq ’—E:‘r-;l:cymg5 aragﬁ Riglein ol agl ? A“Koooz /?m_ Qﬂé
| Ha 309831 bXPQE. — 79150 | expesfin L (CRI1 veast, homalag) . " 11380729, T50055
Hs.abaai 1| APSEA8846, Tcg %°1°;'lt lﬂé@%’?% °°m€8é?t%%ma}iA598mz AA996044
wisk WAl s alainink] P~ 1 H
o B0g15: CLSYPT ot St yel Hhr R %‘1 ggrgteinC°UU’"" O PS8 hAdzT4aT
AEGISPT 7= RET356 5. 6053 NM_006398N3392
.| Hed4582| opWlP ei nase J@ltl@nemtbrane- inserted DB551,
HE: 0 Fgepﬁﬁﬁé RD RIABRERPBIOET ATOL075 T, | REEA3E AA056390
Hat6 orfd®Pal OCYTcRrolHoSHifie M dfé ﬁ?&ﬁnngﬁsﬂébm et
168588, | 892797  scatieibrdndpiotdin Chis. 80917 AP3SI BEA66870, N36176
H%GA gdgtg) 8 L 4D§k aged Itor Céﬂ%n@%&%{ %)t\lAﬁ;mdﬁgg mah 1 DoJSpAlg8ss504, R25377
uni hiphiShbiti S hato SI Nn-
H3:1 4531 n 3‘581 AAMEBF47  Hs. 81972 SHCL SHC (Srg&%ﬂ T63980
honol ogy 2 domai n- ¢ MAVED hindigd prée148, R52960,

PARIBEfAE, R54416

product| U27112, AAd4sosdioder [§ eRgasd PSMA1 pr ot ehsone
Hsﬂﬁ‘b'i@orr PORXler opai rjpodacabpdin-ke A1889267 R27585] BEIIEAZD, N64508
t yg{ﬂ% Hs. 82793 P$ietgshyse dplaagnnase ffamiyme, malr opai n)
i t] ALDHPAG114, bsr &Y pe, 3 AAB20580 Hs. 8&'@%@66’ N70701
chaperoni-n—egriabai-ng FEPL s bRt —6ARZ706
DN PEATS, cgq  ehosphopretein Shriched lgﬁﬂﬁg@ﬂgﬂ’é [ Y1336, AA293211
ot I TVNOT ZUJU, MNoO=2Z0U9UJU 1 . Tar1 5ﬁ§l4
ri bonuc| eopr ot ei n phiyygiestical peinBE256608, B and 192, ’
HARBHT 1 1 pFLJHRGE684 790 | Eiptofshensiebdiinds 17866 fi pleve r 1@900
frame 1§ D86978, AAGTBRMA002LES 85119 SMI3HI SMTBaA131466
He YTl EFBRE13BYE M 1| Hékbssory proRmb BAPEVIBAIES, AABEZ251486, AA625628
H8BHT 09| KIAAGEDEZ S /9 | KIAA0205 gene product D86960, R91263
ESTs, Highly similar to SMHU1B
metallothionein 1B [H.sapiens
Hs.36102 ESTs highly similar to M'IQ1B I-]Iuman R99207, H72722
Metallothionein-IB [H.sapiens]
Hs.6838 ARHE ras homolog gene family, member E Wos441,
’ AA443302
translocase of outer mitochondrial
TOMMZO- membrane 20 (yeast) homolog
Hs.75187 PENDI KIAA0016 translocase of outer D13641, AA644550
mitochondrial membrane 20 (yeast)
homolog
Al814448, T56221,
Hs.8765 RNAHP RNA helicase-related protein N55459

The discriminator cassettes were assessed on an independent tissue set of 58

liver clinical biopsies from 29 patients. Using a kNN prediction algorithm, it was

found that all classifier probe cassettes could readily distinguish HCC tumor from

non-tumor liver (Table 5), and that the gene discriminators of tumor vs. non-tumor in
HCC derived by the

intersect analysis of limited tissue sets can be validated in an independent manner.
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molecules or the polypeptides are attached to a solid support.
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Hal  oway A. J., et al., 2002. Nature Cenetics

Suppl enent, 32:481-489. Martzen M R, MCraith S. M,
wepiaabdoss S. L., Torres F. M, Fields S., G ayhrCkS&d4/000166

25 and Phizicky E. M, 1999. Science, 286:1153. G

MacBeath and S. L. Schreiber, "Printing Proteins as

M croarrays for Hi gh- Thr oughput Functi on

AGKNE EEe oo SRR ORGPl i | AR B fiparatdtlof

aﬁiddﬂiaﬁ}%ntbﬁbr afagﬁcmh &9111 bf N&patdctihfhecardiasrph.es to the
inventors. 71 WD 2004/ 108964 PCT/ SG2004/ 000166 OTHER

EMBCDI MENTS Al t hough vari ous enbodi nents of the

Stroon 1 2aneERET RS LI RRREI I co bl RORRH (il
I nvepbthining dhaﬁl;ﬂ@&omiﬁaelﬂ)]wt;dndt he common gener al

know edcg"e1 of those skilled in this art. Such
modi f¢tedinedhelevelqf exprestion of i ormere gHclgic aekbmAlecules or
eﬁﬂé’és ﬁ?&ﬁu%t thEreBfih the le, C\Izhérgi thd MRS Hl&i@ nquecQJeQ%anwt
eve the sanme resu i n substanti
essayhal]&axf dsesiueleic midivel scplea settfoeth iharyeone, or myre o€ Tableg b

Accessi on nbers from tiple dat baa1 i ncl udi ng
ﬂ’é%‘f%a‘ﬁ OEIH’E @fﬁ‘?‘ etfor at ory

(EMBL), the DNA 10 Dat abase of Japan (DDBJ), or the
Genome Sequence Data Base (GSDB), for nucleotide
18 equ&hemsthod ef clair [Suwhereintheesappde siliver.nf or mat i on
Resource (PIR), SW SSPROT, Protein Research
Foundation (PRF), and Protein Data Bank (PDB)
11.S€q¥BOEREoH 0P BlafiR IOUPkbrsih AC a6 s sedgn. Vel | as from
transl ations from annotated coding regions from
nucl eoti de sequences in GenBank, EMBL, DDBJ, or
ef .
1 orpangiellod 2 PP SRS ARRER T el BRYBIoss, o,
suspedied of Beigyealadrabases such as Uni Gene, OM M
LocusLi nk, or Honol oGene. Nuneric ranges are
i ncl usive of the nunbers defining the range. In the
pec -
L or o B 0RO by G i Bl TR ol a0 non
cpieemse "including, but not limted to", and the word
"conprises" has 20 a correspondi ng meani ng. Ctation
of references herein shall not be construed as an

12dm $RE ARHARE a§§481lib meélﬁﬁe @Ctﬁﬁ)u%ﬁ §3 M) compritifg bhBparing
pr esent | nventi on. pu i cations are | ncor por ated

thhéq:‘al af @gpr¢semero§ ﬂmmlaem ci¢ am&eculﬁd jov exfuedsiqmuspdusts thengof in

andi di vi ég i.ndi cated to be
aPﬂ%‘B?‘bCS "é‘Fé%}n@ﬁ apd fn.3 sam eﬁ‘éﬁPS?ﬁ g '&"‘%%"a"t"FFSHah fully
set forth herein. The invention includes all
enbodi nents and vari ati ons 25 substantially as

Iher eTh%@lfeﬂ)Oé ofj ary: pnehelcrlaimg Aihrawgh df avhsrrin thesubjeet is
exa [, aw 2004/ 108964
S‘E&"ﬁ%@‘ﬁ" %t8°616@9£1”‘17é‘ %N MED IS 1. A
conp03|t|on conpri sing an addressabl e collection of
or nore nucleic acid nol ecul es that

1@. f f Shemetherliof aey presatdemsy? thepah dé éwhetﬁna&{eé&wk@i%réa
m\gfb%[lﬁ Iﬁ?st te&?nti%ly o%* o tAShebi R gaﬁ cﬁéc S0 %th fn.any one or

essen nuclei ¢ acl ecu es se
more of Tables 1 through 4 or complements, fragments, or analogs thereof.
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any one or nore of Tables 1 through 4 or conpl enents,
fragnents, variants, or analogs thereof. 2. The

wa@eompassdsd on of claim 1l wherein the nucl ei c acPdr/SG2004/000166

nol ecul es consi st 10 essentially of all the nucleic
acid nolecules set forth in any one or nore of Tables
1 through 4. 3. The conposition of claim1l or 2

mhereln t eic acid nolecules are differentially,
éxpr de st haeR o PLHBERYY Breneh I YRt fore st ogprgision
OP% ntquERra[cul’lﬁo*e'cﬁ%é‘Sr expresSioh {sth@Bo £ TRfidaBivE @f an
addressabl e collection of t or nore polypeptides
hepudcelinkar dartihement i al | y expressed i n hepatocel | ul ar
carci noma, wherein the polypeptides consi st
essentially of polypeptides encoded by the nucleic
18C1 d 2R cfhBl %PhHoﬁﬁoﬁ@g thé QI‘J%i‘edsfbnaﬂl‘le@dwceﬂﬁlaFEir@m@fna ina

Tables 1 through 4 or conpl ements fragnents,
swlgedtznmprising: anal ogs thereof. 5. The conposition of

claimwherein the t.i de onsi st essentially of

t he nb f?ﬁ@gﬁg 1%5%@”8% 5Ff the nucleic acid

ol e@Bﬂe@t%lgStﬁé 1dver éffexbres€ibl oftveo S moRRicleic ackbmoRihies od
through 4. 6. The conposition of claim4 or 5 wherein
expressiws] prodynats tereopindthe pampleswhergin the nuslele agid mpleraepecepsist

[

cHERGIRSA e RS A SR I ST ISR
thibegled, or icbpledihs) fragménds, vﬂﬁhﬁs rasalogs theof.

pol ypeptides are attached to a solid support. 73 WO
2004/ 108964 PCT/SG2004/000166 8. Use of the

169MPagk tnie@tﬂ) gqﬁhéﬁ’ém %@é%l&lstdﬁfﬂ’&rht fwd Br kBfs time
preparati on o i canent for “di agnosi s or therapy
poﬁnmepatocellular carcinoma. 9. A nethod of diagnosing
hepat ocel [ ul ar carcinoma in a subject conprising: 5
obtai ning a sanple fromthe subject; and detecting the
2beV e The fm A THiRN 8Xr 1DWehePéin TR fucliC ARl tnodeulds consist
mol ecul es or expression products thereof in the
essenially, ofiglldhenvcleip acid medlequiesaet Hrifn asyipesorgpersiod ffables 1

R h e Gt S e SR oL 3eRE | ot s,

fragnents, variants, or anal ogs thereof. 10 10. The

met hod of claim?9 mhereln the s le is liver.

2the rhsemsthagiof@nyone of W&W@gﬁgﬁ ieeein @esSémmﬁ is figer.
12. The nmethod of any one of clains 9 through 11

wherein the sanple is suspected of being cancerous.

223. Tihe niegiidiast aaf oaayf daiensolf8 thiomigh®0 vitehein tdgtsatple is serum.
wherein the sanple is non- cancerous. 20 14. The

nmet hod of any one of clains 9 through 13 further

HQONP kS bA I

O T L oL o 2 S Eparing
therlevel of empreﬂimmfdhn;mmrp heid amdeduiesar sapressiorsprogeats thdreof in

of bei ng cance %
a non-cancerous sample an in a sample suspected of being cancerous.

24.  The method of any one of claims 18 through 23 wherein differential
expression of the nucleic acid molecules or expression products thereof is indicative

of progression of hepatocellular carcinoma.

75



10

15

20

25

30

25 15. The nethod of any one of clains 9 through 14

wherein the subject is suspected of having
wheatiossed | ul ar carci noma. 16. The net hod of aPgT/eGEO®N00166

claims 9 through 15 wherein the nucleic acid

nol ecul es consi st essentially of all the nucleic acid

nol ecul es set forth in any one or 30 nore of Tables 1

hroggh 4 ,.0or, conpl enent.s.. f.ragne 0 nal ogs .
25ner S0 medpo b BB 6%F Gradims 1otHPuEb 3 £RtE HiuB g compering
tHEEEVD df SfpréRionUTeheuctdi@hdid nidldchles bg Bxﬂr@ssﬂd_?ﬁfr@ﬂﬁbts in the two

differential expression of the nucleic aci nmol ecul es

opmogdpgpere®n products thereof is indicative of
hepat ocel | ul ar carcinoma. 5 18. A nethod of nonitoring
the progression of hepatocellular carcinoma in a

26.ubj aahethodrpf mshitgringothé affivheyoita Ispapicelldlacrax difi@ma therapy in
subj ect; and detecting the I evel of expression of two

a SWbipH CAMATIBNGi ¢ aci d nol ecul es or  expression products

t her s of ﬁ%gm] , if.the nucleic acid
nole%@ﬁggﬁ%o S|§?EH%§T%§Q§%§FQFIy of the nucleic acid
ol eobthimingsesanipde fromi the subjeadyrmdor nore of Tables 1

throygh 4, or.c enent,s, fragnments, variants,, or
Ly gt R ool Bt ok T srorg nabie AgR elegles or
e%?@ssﬁﬁ'ﬁib&&ﬁh@ﬂ%ﬁinﬂﬁ@seﬁﬁpl&,\%e?ém Wﬁm_léi@”&‘cid ﬁ@lé&l’fb_s coRsist
0. The nmethod of claim 18 or 19 wherein the nucleic

esseitihllywif drnusicicand moleculss setrfoith in gnyoineairimarg ef hadew! ¢

i £ B Shahe Eomticaln bR oGRGHE BT one s or

anal ogs thereof. 20 21. The nmethod of any one of
clainms 18 through 20 wherein the sample is liver. 22.
2The he methodfof glaym gaavhereip the therapwistadpunigieredet fife pemare
. [ um 23. The nethod of any one of
w%ﬁﬁ?ﬁgﬂgéaFﬁiﬁﬁg' 22 further conprising conmparing 25
the | evel of expression of the nucleic acid nol ecul es
or expression products thereof in a non-cangerous
2§-anp|T§e gwemrlr?fg{agar%@% 28 5tk B Soolsa AbtatsA ekt e more
linbfndBdipRd of any one of clainms 18 through 23
ﬁéﬁégéﬁn gfé erential expression of the nucleic acid
nol ecul es or expression products thereof is indicative

0o rogr essi on of at | ul.ar,carcinoma. 75
28004 HGBS IR LSO BS 2RurobEs 25 et MEdUgFicAT
rfRuRE At BBsedffally AN dhe Adbldib héil iol SRR seBoRtH in any one or

conparing the |level of expression of the nucleic acid

moo¢ efTablss lothrangh ey sowplementiufragments,tvadantgor anplogsdhereof.
time points. 5 26. A nmethod of nonitoring the efficacy
of a hepatocellular carcinona therapy in a subject

36.0NMPThé hihod R Pbisd 6ff dlalehsDBehiohg 2PWhikid the sadipleast ;
obtaining a sanple fromthe subject; and detecting the

syspoeted of besigrassgpeh of two or nore nucleic acid
nol ecul es or

31.  The method of any one of claims 26 through 30 wherein the sample is non-

cancerous.

32.  The method of any one of claims 26 through 31 further comprising comparing
the level of expression of the nucleic acid molecules or expression products thereof in

a non-cancerous sample and in a sample suspected of being cancerous.

76



10

15

20

25

30

10 expression products thereof in the sanple, wherein

the nucleic acid nolecules consist essentially of the
woekasseaci d nol ecul es set forth in any one oPCTVRG6EO0®NH00166

Tables 1 through 4, or conpl enents, fragnents,

variants, or anal ogs thereof. 27. The method of claim

26 wherein the therapy is admnistered at two or nore

15 adm nistration tine points. 28. The nmethod of claim

26 or 27 wherein the sanple is obtained at two or nore
35.aNPIrhéethodDf RYY SieSof o2dime 26 tHidaghe? kddretl didRyertiape of

clains 26 through 28 wherein the nucleic acid

exmyesstonl o sheomelrisacié swlaenleg or gxpsessign producthibereef i iadicefive
| egul t . fort D : f Tables 1
ofe &fititTiobe nomtBubtly eSS Bl 2 Pant e or

anal ogs thereof. 30. The nethod of any one of clains

26 through 29 wherein the sanple is 25 suspected of .
3bei nghemethed ofi any ane ofphims2y kygugh 33 Airthep eorgprising pepgparing

g e B8 e i OB Bl B Dfene AR i Pt
of mbfehelmisiotitiondimgpaiospari ng the | evel of expression

of the nucleic acid nol ecul es or expression products
thereof in a non-cancerous sanple and in a sanple

usp . .

SBer S BGPY PRSI UGRS 28 rCRgl ey Rl combhug pomparing
tizBevch pHergines3ipn wif dregiucledti ddikmeldciikes oegxpressingrodicts indhe two

nucl ei c. aci nnle%ules or expression products thereof

Of WOIS{PWIPE YBC PO he ef fi cacy of the hepatocel | ul ar

carci nona therapy. 5 34. The nethod of any one of

clains 27 through 33 further coggrising conparing the

0

36.evelThemethed o aay ene offclaims 9rf 85 adieerimBlesubicetsis g human.
expression products in the two r nore admnistration
time points. 10 35. The nethod of any one of clains 28
37.hr oaghietB4d bfuctdeing@utiposhd Graeatiag h&@toceltalat eiteihomh
expression of the nucleic acid nol ecul es or expression
CoRPIeE-s in the two or nore sanpling tine points. 36.
The f ' 9 tdhrough 35 wherein
t he gﬁg?%gggfgﬂg%ﬁﬁﬂg%g£t%%ﬂ% .dﬂFﬁEthod of screening

a codgecting tholevelrof akprespidrepiivoceinhark anclei@racidrookecules or
conprising: contacting a sanple .wi.th a test . cogpound; |
e st e chhETReY In ChkeTarLe, SUSF R GRSl JSi Tpleei gonsist

eé%Hﬁtka@lg]ﬁ)f A FhclBR! K54 Reclles 44 SR HERS AR PR 65 Fables 1

there in the sanple, wherein the nucleic aci

throughct loe soroplamients, fraguwenty, vadidng opéndlégs theredfei ¢ aci d
nol ecul es set forth in any one or nore of Tables 1
through 4, or conplenents, fragnents, variant or

3gnal o8 PP tlaind 87 wilktfeiiicheletf adid RloMcdiés Wheidteskentially

the nucleic acid nolecul es consist essentially 25 of

ofiall themaclgiecicisl molgeules sebfasthinasy oae of moteofi Tablasyl threughd or
re of, Tables.| through [ onpl enents, fragments,
o Emihts Bfenichy iR S hoglont kP .

39.  The method of claim 37 or 38 wherein the samples are selected from the group

consisting of cancerous samples and non-cancerous samples.

40.  The method of any one of claims 37 through 39 wherein the samples are

selected from the group consisting of liver samples and serum samples.
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39. The nethod of claim 37 or 38 wherein the sanples
are selected fromthe group consisting of cancerous

waamplie®eand non- cancerous sanples. 30 40. TheP@EBG®4/000166

of any one of clains 37 through 39 wherein the sanples
are selected fromthe group consisting of liver

sanpl es and serum sanples. 77 WO 2004/ 108964

PCT/ S&G2004/ 000166 41. The method of any one of clains
37 through 10, further conprising conparing the |evel
49f  eXRE fHdAbIAhy bHO 0 PElaifRI ¥ thi HQ,ﬁﬁﬂﬁké&&@ﬁﬁH?%b arin,
expr essi on p(OdU%ts thereof_mﬁtﬁﬁa standard.” 5 2.nﬁ§ £
theHevekef pxnfessfonaadywo 9e more sud¢ingcid meleadesrraxpregtion pioducts
t he et hod_i hi gh throughput nethod. 43. The
ﬂﬁ%?ﬁggﬁﬁ?&gﬁ@ﬂgne of claims 9 through 42, further
conprising preparing a 10 gene expression profile.

44. A solid support conprising two or nore nucleic .
4%ci d Themethaded any gpe af daims; & thiqughtdlawhgreathe arethad i g high

Sﬁ@ I ar carcinoma, wherein the nucleic acid
ﬂﬁn %ﬁf@?h@ghsist essentially of the nucleic acid

nol ecul es set forth in Tables 1 15 through 4 or
conplenents, fragnments, varjants r .anal ogs thereof. .
435 Fhe nse&qd&fga}gs 98¢ of {3pifs| L4PFAUER 42 Girtin R SRERTEPating &
afd &oPRLiBR consist essentially of all the nucleic
gacf%pnokec Fggeset forth in any one or nore of Tables

1 through 4. 20 46. The solid support of claim44 or

5 erei.n the nuclelc acid nolecul es e
4511 breficuprt ST HOsk et Foref Bl Bpleglss tatare
dERE&ItANYRxpleSeH n ReatdieMulitdidinothh SPktein e flleifag@! 1 d
support” conprising two or nore polypeptides that are

mgidopiles enndistlebsentialpofdbe merl¢in avid peelovded set forthdarleblesdm,
wherei n. t he .pol tides consist essenty all of
oA oF comlments dlpnicnts, vatihals, pramiogtiéteo’ 0 oo e

forth in Tables 1 through 4 or conpl enents,
fragnents, variants, or anal ogs thereof. 30 48. The

430! | dhe splpbyuppert of Flajd wheresr themuelsic asi pelosulies eepsist
eSsRRdl ot%ﬁ%ﬁé‘ﬁﬁc@éik X%iﬁfmqléclﬁ?ﬁs@@ %ﬁﬁ% hﬁfﬁnee&fxﬁ&%%f%bles 1
al'T e nuclelc aclid nolecules set tor I n any one or

thhough 6£f Tables 1 through 4. 78 WD 2004/ 108964
PCT/ S&004/ 000166 49. The solid support of claim47
or 48 wherein the polypeptides are differentially
46X P GRS §&hd0§% Bf BERAUPELLS Whiteirt B GhBIRFCld HSkEuIR Ske
non-tunor tissue. 5 50. The solid support of any one
differaitiallexpiésseth betwghn hepatdvelelancarbipoma ¢issiecand miod-tumor
.nol ecul es or the pol ypeptides are covalently attached
U$Yet he solid support. 51. The solid support of any one
of clainms 47 through 49 wherein the nucleic acid
mol ecul es or the pol ypeptides are non-covalent[&
4%t t adirelidtsuppdrecaapristhgiwopymore polypeptides that are differentially

expressed in hepatocellular carcinoma, wherein the polypeptides consist essentially of

polypeptides encoded by the nucleic acid molecules set forth in Tables 1 through 4 or

complements, fragments, variants, or analogs thereof.

48.  The solid support of claim 47 wherein the polypeptides consist essentially of
the polypeptides encoded by all the nucleic acid molecules set forth in any one or

more of Tables 1 through 4.
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t hrough 51 wherein the solid support conprises a
worarnaesssay. 53. A database conpri sing i nfor mePCTRG2004/000166

identifying the expression level in liver 15 tissue

of two or nore nucleic acid nol ecul es or expression

products thereof, wherein the nucleic acid nol ecul es

consi st essentially of the nucleic acid nol ecul es set

forth in any one or nore of Tables 1 through 4, or

46 Onpgﬁéﬁcﬂlg%gg{)&rggﬁaﬁ‘i 47 Pug @rﬁ&%m 18e o@ﬁél%tﬁ% aleﬁff@x%Btlally

20 5 ase o ai m 53, I'iver
eﬂpresserhbétwe&ehqmtoedllﬁlamamhmng tisawe and oogfwnoriissod.
cancerous and non-cancerous tissue. 79
50.  The solid support of any one of claims 47 through 49 wherein the nucleic acid

molecules or the polypeptides are covalently attached to the solid support.

51.  The solid support of any one of claims 47 through 49 wherein the nucleic acid

molecules or the polypeptides are non-covalently attached to the solid support.

52.  The solid support of any one of claims 47 through 51 wherein the solid

support comprises a microarray.

53. A database comprising information identifying the expression level in liver
tissue of two or more nucleic acid molecules or expression products thereof, wherein
the nucleic acid molecules consist essentially of the nucleic acid molecules set forth in
any one or more of Tables 1 through 4, or complements, fragments, variants, or

analogs thereof.

54.  The database of claim 53, wherein the liver tissue is selected from the group

consisting of cancerous and non-cancerous tissue.

79



