1 METHOD FOR THE DI AGNCSI S OF EPI THELI AL CANCERS BY THE

TI TLE: DETECTI ON OF EPI CD POLYPEPTI DE FI ELD OF THE | NVENTI ON The

i nventi orwoebatB$s180 conpositions, kits, and net hods forcadatactiioogsil

5di agnosi ng, nonitoring, and characterizing epithelial cancers. BACKGROUND
OF THE | NVENTI ON Epithelial cell adhesion nolecule (EpCAM is a 40kDa
transnenbrane gl ycoprotein that serves ijnportant roles in cell adhesion,

e OO g 65

understood. Recently, regul ated intramenbrane proteolysis (R P) has been
shown to act pasrblor e’ érnal transducer in vitro and in vivo

[ Maet zel et ar., Nart Cert Biol. 2009;11:162-171]. The cl eavage and sheddi ng
of EpCAM ect odoneThe, imysmion byglaiss ooeaespositiace kitd Mdegeathads nfop, detestisases i t s

e bR BRGS0 e ruelevs, The

Lef-1 forns WRQUMD@HXEHNXENEIIOGB DNA at Lef-1 consensus sites and

i nduces gene tra ti ad| n 0 in cel | i fer ati.on and has
been shown to ben}gﬂ&’(ggaém L aﬁl ?sfﬂ?u%‘boﬁfé;flkci?%%e@&ﬁ?clé fl\/é e ITABHHFECANE, v ew
of the nmul ti glyeoprekias thdt ERCAMimPoddnt ORta3gani elBi ghadior, I 3B dprekferatiogl | 20

adhesi on nol ecyl e .and cancer stemcell marker [Litvinov et al., J Cell

Biol . 1997: 195ty RIongmEETatGF o S rogulangn au is pgplicateg o cpeHRY PRy | i t
i's inportgnt si"gﬁ’alﬁ@t ﬁd@&dzsa iNe2609). Nk m Ak fmé‘cﬁaﬁﬁn@fthaﬁ%g@atb NESAIRN
cancers. Nucl ear EplCD was recently reported in a prelimnary study
in human col expressieaeare npuvel ginderstopdhe Resenikl r‘?g@]alﬁ‘ill ntrapembrend protgoldsist zel |
2009]. In vi f r 1 t he
clinical si gﬁ%wf‘)?(}:%%](t:}ge‘eno%%‘r)]vhé eargsEHﬁ%%F%co Laﬁ%%lgerclgnég? tsaHJrngégllvr?s to be
est abl i shed. [MEEMWI C]VaﬂtFﬂE ﬁtNVENIBI AN 62-171]. Th'EhEamgesmchsheddmgaprﬁAMel at es

to bi omarkers eptl nucl e t| des
her ei naf t er SCtig E%I) e‘/f é’r es-'@?@% a“g F{%ﬁeg‘lafrg? é\ §e§ M?W?ls“'lﬁr
30 agent sist habmmnt(EﬂsI@d:I) tlvut trhnsﬂdt@tebtd)ﬂﬁahk@as Tﬁd)erssdieineﬁbf Egl,cmwacgmpmzng

characteri zi n[?d Wan gonl toring epithelial cancer (e noni toring
progressi on 819 WREPahwEompendnie- Repgtenin prAbhfddsfogps aamtq]ﬁéf sqseRlex @att'?"é‘b?t ment),

i dentifying S CLE-MohfenSusRidhRPRGidd OheltinscFipGat, UdkRlHoab lmg&feenand
determ ning patient survival. In aspects of the invénti or% the Epithelial
Cancer MNar kep®lifarationsad hap bednashawn dp ibgiongogehie lag@msgdaﬁelnetsmlcof[l\@ntzel
epithelial c Iy (o) n I i.al ,Cancer
Mar kers are gs ndl‘%@ gﬁnﬁé@pﬁ%{o}sﬂ%ﬁp@% FIJ\!CI)? '?Bhﬁ%gemé grtla'% slﬁerr\/(fe\]/]al 5A
met hod of20t hedhesmenmol@culmlrmdecamc&pstk:imeIcelalm@hﬂc{ﬂmtmker (ab) hr&llaﬂﬁ;&yed can

have enhance i d/ or spgeci f| a .met hod assayi ng
ot her marker 29937%@ ‘te‘?ﬁ%éhggey%% (ﬁl a ‘”58 %?a#gy ég]abtdﬁfm%or@“ 968%
i ncrease, i nepaulish th|cHii1czﬁ-s%%ﬂcﬁlﬁ:Te@ﬁEﬂCD@ﬂﬁm@ﬂEéﬂc@tﬁ| arly 8%increase in

sensitivity. In alq ?nbodl a nethod of .the invention provides an
epi t hel i al ~ cancer Neq'§aR;EpY S\@ssqegqn{)ytrgpogpdé_q a| peglupingiy stpdygo hugan xgloggoy i n

particul ar 9@arcer, ¥a¥noi 8y qlepﬁdrhﬂap%@ﬁlkyep%ﬂe?r?um%vfaet?e?‘%zo@g R Y%eapbf gl i al
cancer clinical sen5|t|V|ty I n enbodi ments of "t he invention where EplCD is
det ect ed Zn HemEfifors Busrpeaacibhia selid finecas. theetlinicr] significanemobmiclereBplED inhan
about 80 to gﬁe@hdﬁ’%ﬁl%ar%fsrélﬁ&ih@{obée%tﬂ%ﬁ than about 80 to 85% nost
particularly greater than about 8 % 84% or 85% Clinical sensitivity and
specificity BBY ! {NITMQNet hods 15known to persons skilled in

the art. The present invention relates to biomarkers (i.e. EpICD polypeptides and EpICD

polynucleotides hereinafter collectively referred to as “Epithelial Cancer Markers”™), and
30 agents that interact with the biomarkers, for detecting, diagnosing, characterizing, and
monitoring epithelial cancer (e.g., monitoring progression of the cancer or the

effectiveness of a therapeutic treatment), identifying subjects with a predisposition to



I n accordance with nethods of the invention, an Epithelial Cancer Marker in
a sanple may be assessed by detecting the presence in the sanple of (a) a
pol ypept iwe 2r/13ad1ypept i de fragnment correspondi ng to thecwarAeerijoo¢da) a
transcri bed nucleic acid or fragnent thereof having at |least a portion with
whi ch the marker is substantially 20 identical; and/or (c) a transcribed
nucl eic acid or fragnment thereof, wherein the nucleic acid hybridizes with
t he marker. I'n an aspect of the invention, a nethod is provided for
det ecti ng EpkpiRlitiadanéaansfy ddbridiahs pmp@?xﬁtvaﬂfm g&g)(ea;@ndg{mé_ lirfentoR G :n a
atient conprlsing or consisting essentially, of: a).obtaining a sanple
P rom a pat irrgﬁfpl,the(h%s Canserdpskaty a5 used) dheharagieriging thet aggresdyspess ob e cpitheliph e

Epi thelial Cangel IMR6KERLSpeRRDL the invehtfon, BRMPAMeR CHBerIPhRELEH: AERURL W th
an anmount detected for a standard. In an aspect, the invention provides a

met hod for didelgmene metagipticapptantiallor apticabewral30i n a subj ect, the net hod
conprising: (a)conpt i f Subi i abl e of
measur i ngga | evel Ror?&fé&?(grtgee& Q’Eﬁ#"ﬁ %}{e?{é} E@aﬁﬁglgﬁ%k}ﬁérmkl\té@k Qrgﬁgggdg&%%‘f%?’ovi di ng
a di agnosi s bfveanhaped eakitivity adive epecifivity adldivs tibi eethob asseyingnthanmarkes.ease i n
the | evel of (an i thelial, Cancer Marker .in t S |le from t.he supj ect
over a contro eIegEl\E/)aé1 edg%lfnéclahée S@P’ Snmey %ﬁ aé’Puts%l T IO£{$I§ES§|’1 i P?fh?‘gﬂbgf{gé’t s who
do not have titecaspinidie bardtulariyn8Brinaeast ﬁromntsilﬁeitﬁ%bheegtbo&]gneat, girﬁétﬁmﬁm tinme.
In an enbodi nent of. the ipvention,. a nethaod.i rovj de r di agngsi ng an
epithelial cXfcBYeMURn RrY4 e?éﬁtepggﬂ‘ﬁﬁaﬁc?fgalﬁ‘l‘caﬁﬁ‘g‘é‘i“?ﬂ gakg’%rﬂ’P 1§%%00f: (a)
det ectingioor ohgent banitngr 90td HLSAOR! Farfidildried 19gl 9208ne08s, dYg49eepithedd (D)

conparing the detected ampunt w th an anount detected for a standard,
wherein an i ftread@iahseryiivifeln smbedimers ofie iveatiansvigrabpledt is detssted ine

epi thelial cangRbr sample thel BfhiddMEMdVRD BF Bé! HERernIk LhAH zioo{o $4oRORBRI Ng an
epi thelial cancer in a subject conpriSing: (a) detecting a level of an

Epl CD pol ypepaitigeardy gegatenthanwbbwctli @e8¥hooakt mgrticularly greater than about 83%,

84%, or 85%. Clinical sensitivity and specificity may be determined using methods
15 known to persons skilled in the art.

In accordance with methods of the invention, an Epithelial Cancer Marker in a
sample may be assessed by detecting the presence in the sample of (a) a polypeptide or
polypeptide fragment corresponding to the marker; (b) a transcribed nucleic acid or
fragment thereof having at least a portion with which the marker is substantially

20  identical; and/or (c) a transcribed nucleic acid or fragment thereof, wherein the nucleic
acid hybridizes with the marker.

In an aspect of the invention, a method is provided for detecting Epithelial
Cancer Markers associated with epithelial cancer in a patient comprising or consisting
essentially of:

25 (a) obtaining a sample from a patient;
(b)  detecting or identifying in the sample one or more Epithelial Cancer
Markers and
(c) comparing the detected amount with an amount detected for a standard.
In an aspect, the invention provides a method for diagnosing an epithelial cancer
30 in a subject, the method comprising;
(a) contacting a sample from a subject with a reagent capable of

measuring a level of a target Epithelial Cancer Marker; and



15an Epl CD pol ypeptide in a sanple fromthe subject; and (b) conparing the
| evel detected in the subject's sanple to |levels detected for a

pr edet er voediigisasidar d. In an aspect, the predeterormdoaimodard is a
control |evel obtained fromsanples of the sane type from subjects who do
not have epithelial cancer; wherein an increased 20 | evel of EplCD

pol ypepti de or pol ynucl eoti de encoding an Epl CD pol ypeptide in the sanple
fromthe subject over that of the control level is indicative of epithelial

cancer . Thep) nventgréidiag & AiRhOW sas pith@iahasicdran ssitl 3gh)es ibagd A
increased risk of an epithelial cancer, in a subject, the nethod corrprl si ng

a) contacting a first saphaesss ghihg I@GB?%EP&?“eIé?I {Gapcer Markegs g fheisample

di agnostic reagent that qRa &Bjed suef s teoh®N GbveP bb@iheEMboDimAar RAlprRept i de;
and b) diagnosing an increased risk of an epithelial cancer in the subject

based upon an increased tikendionpsubglsCrhopil npp bt thkeepithelisgh eansames) feon them t he

subj ect oyer that of (i) | evel of Epl CD pol ypepti de
obt ai ned ¥rom sanpl es ofsuﬁjﬁéetaggér%ﬁﬁggé&%aken from subj ects who do not have

the epithelial camcer c;mbmdix(]érit)ofahe davehticey, asmethdd id proeided fforEibgiosipglappept | de
obtained from W@ap@ es of ﬁ sane type taken fromt g f30 same subj ect at
an earlier tf il lgé’ﬁ’é & C%fn%rﬂ%fgeocftm?fbsélgg RSt Ra¥ 8" an i ncreased risk of
devel opi ng an epi fahel idetecti @ edentifyifgia tHelsam 1eIBwﬁ>éhal SardcbeMake®; @8 ei t her
the first control |evel or the earlier sanp evel. 4 In

particul ar enbodi f&nt GMPHINE WfdeRttebAMO! N@&WG&“’?%‘%@QSW%Y Pé?a“g%gnosi ng

an epi thehi al cancer 'W’he?enp%'1ﬁ‘d?&as@mbltl$éllﬁgcfa'?ﬁcef3@«[‘a$ké§ NG SR b &el ¥ Of :
(a) detecting or Identlf%@@ﬁq@g he sanpl e Epithelial Cancer Markers and
e E

optional ly EpEx (e.g oy pEx), and 5(b)conparing the detected
amount w th an ap’%&h é?l%?g}og%ei%eﬂxo tf@r’lﬁ‘ 951n%t51{e§ap‘?{h£ha§*@adc@xcﬁl%as§%§&t

Epi thelial Cance Ker's opt | ona ecr absence o
di agnostic of:omlbmsn@pl thelial cancer. | n a partl cul ar aspect of the

i nvention, a neth re ddf ti t he er rkers in
Ia \;;ati :ant conpri s{)2 ! sd Peﬁ i &gl Ogagig)i@?iplg&gﬁp %Or T(?F%Bﬁ?og@ﬁie %/O%é{lgsa?rp: e
(e.g. tunnswk sanpl e) Eranrﬁpac]pzpblypmnde (dh)sadx@teef@dm' ﬂ@subjedthmdﬁarrpl e Epithelial
Cancer Markers; te unt wt n. ano

detected for a st@ﬁda n&é‘ F}g?l d\‘iEiFtﬁg t%ﬁé‘ﬂ’de& Pryamplg odgvels &Et“@a[‘l%rctl ng"

i ncl udes assayi ng, or aq;rg@[e\pmﬁlgd@@ﬁ@m ishing the 15 presence or absence of
the target marker(s), subunits, or conbinations of reagent bound targets,
and the |ike, or Wssypesy thegredssapinedptandag! is a sontrl leypi ehipinedHeamsamnleszi ng.

predi cting opr@b @?xﬁé"‘(y?@ AR SHRLOWRY dB6t Rlve TRRIRIAAGHUR! wikhah af {RFdasdd ¢S of

an epithelial cancer as ‘stage, aggressiveness, netastatic potential or
patient <0r vieyel of @IC@smlmer@ o1 pdlynsiglvetidefensoding] an EpIaly polypepgidp anthet o

ovel s auent oot U8 LASRETIM Al AP LD rRenafidcce
sanpl es The invention also prov1des a method for dlagnosmg an increased risk of an
epithelial cancer, in a subject, the method comprising a) contacting a first sample from a
subject at a first time with a diagnostic reagent that measures a first level of an EpICD
25 polypeptide; and b) diagnosing an increased risk of an epithelial cancer in the subject
based upon an increased level of EpICD polypeptide in the sample from the subject over
that of (i) a first control level of EpICD polypeptide obtained from samples of the same
type taken from subjects who do not have the epithelial cancer; or (ii) an earlier sample
level of EpICD polypeptide obtained from samples of the same type taken from the
30 same subject at an earlier time. In an aspect, a subject does not have an increased risk of

developing an epithelial cancer if the first level is the same as either the first control

level or the earlier sample level.



of the subject. The invention provides a nmethod of assessing whet her
a patient is at risk or afflicted wwth an epithelial cancer, the nethod
conpri si myoconpiariiag: (a)l evel s of Epithelial Cancer Markercazbrigoiiine
patient; and 25(b)standard | evels of Epithelial Cancer Markers in sanples
of the same type obtained fromcontrol patients not afflicted with the
epithelial cancer or with a | ower gradeg4of the epithelial cancer, wherein
altered levels of Epithelial Cancer Markers relative to the correspondi ng
standard |evels qf ,bRitkMig! é@odm@sfthkaﬁro% 4 e@Bd isr}ﬁid)\ﬁ@etd' BAdihfking he
patient is at risk of or 30afflicted wth the epithelial cancer.

an aspect of aneepitbeligbernedr in heatiem/@mnr@mgpbeona@@mssqngalwfét her a patient is
at risk of or afflyct [

Epi t hel i al Cancer(ld)ll\/ar E%an% ra{aelﬁg&l}\g% tﬁé &gh{]gg%{mﬁgg\gﬁlﬁﬁf (r%éd nor mal

| evel s or |evels fromoatlcplatly BplEx (eigt hlembtaowerp@mhded of epithelial cancer, is
an indication th t he i isk of,or affli th e el ial
cancer. § an engé)dl ma?n *ng%ef'r%et%%cgéi B hW'tP ﬁvélmto}l%tn&* ogd\aygrsaegtgl?dﬁﬁdqvma her
a pati ent is 5 risk eheein aflfihérﬁzisedi\E}blﬂleﬁﬂl Cheki Markanead , optienalysa of

Epi thelial Cancer Markers in n’g@ér.o the$ ent, rai conpared to a
standard, and hi gher FEJEPEOLT S@ﬁ? Xp dipgnstiy olvas sthelidl G5 ed to a
standard are indigat ipM@ic@hr %b&th@ﬂ i@l inG@M6R" a method is protidad f&ﬂ‘&&édnﬂgnt of a
met hod of the invention for diagnosing br east cancer, |evels of Epi thel i al
Cancer Mar keFgithehal £-agegMaskers igmpatent peprising %ﬂ@l%ﬁ@aﬁs@watlb% to standard.
I n an enmppdi ment t]%da it ol BN QM0 AlAGROSI ng prostate
cancer, levels Of(Qprl tﬁﬁfm R%grgl\}ar kestragﬂﬂ:% a sﬂér?p e’ fromthe patient
are conpared to dbkst adedaetihg in the sample Epithehiak@anoctiMakers;ghda et hod of the
i nvention for di osi c I f

Markers in a sanple frcg %ﬁ‘gqm %?e%%fj ag]roééco glraed)%f]t (EPCC P%rda St%lggrra

an enbodi rent of a netchtmffodluihe |nvent| on for di agn05| ng pancreatl C

cancer, |levels of Eplth‘e Var s in a sanple from t| ent
are conpared to a ad"ff“ ?ﬁl %Hﬁéﬂﬁgeﬁﬁ?ﬁaﬂé}g A9 f‘ﬁ‘é"deséﬁb ‘f ﬁventi on
for di agnosi p@seutd @adbyenbé afige Earg‘é@lﬁﬁﬂ{er(sj Sithis, Of chebihAiRhi af re%’%ﬁ@&funﬁ/w kers
in a sanple fromthe patient are conpared to a standard. In an

embodi ment oRrgstsnerdbeiliks of deaving fentsceitaining cetablishinsi dgrastearing wredigtias: |
llevel s of EpjthedivRt dQ@x%ﬁi'hg =S &erﬁg’re A u ) SHARY e‘?isﬁcfs%‘??ﬁ Qﬁthgﬁél' gﬂ‘hﬁ chﬁe

conpared to a 25 standard I'n an enbodi nent a net ho

i nvention fogs Smgagﬁfg@msﬁtfnP%v@ﬂ%i&chléﬁentlh'eQrellagenﬁTSUIEp’raL e hssistingOail esmavar ker s
in a sanple s”«ﬁﬁ

enbodi nent 0‘5 Sgi%rr%? ﬁ)og%#rgs{&h%@{oﬁ\e/%ﬁ hii e&? %arﬁhlggﬁﬁﬁl%ﬁmm Sla{}r)fac tSnvevcr:][E,

30l evel s20f &pditdaed orahriCstageatiseMrr(ker, W gracbe q:ahq:jiaéca‘ncamwmn pthti saniplear e

conpared to S¥ the subject.

In

The invention provides a method of assessing whether a patient is at risk or
afflicted with an epithelial cancer, the method comprising comparing:
(a) levels of Epithelial Cancer Markers from the patient; and
25 (b)  standard levels of Epithelial Cancer Markers in samples of the same type
obtained from control patients not afflicted with the epithelial cancer or
with a lower grade of the epithelial cancer, wherein altered levels of
Epithelial Cancer Markers relative to the corresponding standard levels of
Epithelial Cancer Markers is an indication that the patient is at risk of or
30 afflicted with the epithelial cancer.
In an aspect of a method of the invention for assessing whether a patient is at risk

of or afflicted with an epithelial cancer, higher levels of Epithelial Cancer Markers, in a



standard. 6 I n an enbodi nent of a nethod of the invention for

di agnosi ng esophageal cancer, levels of Epithelial Cancer Markers in a
sanpl e frwon2he3pasi ent are conpared to a standard. PCT/CA201 1pp@osii cul ar
aspects, methods of the invention are used to diagnose the stage of 5an
epithelial cancer in a subject or characterizing epithelial cancer in a
subject. In an enbodi nent, the nmethod cgnprises conparing (a) |levels of a
Epithelial Cancer Marker froma sanple fromthe patient; and (b) |evels of

the Epithel i@pfeaimare MAEdKREpdnAing GidkhAl lescd 1B RSel® frolih® pa@die withe 1ok ai ned
frompatients wthout l,eﬁl theljal .cancer or control patients 10 with a
g

di fferent stHyl drerebslicheanpey is @g decication st Biepadent éy ddisk of or affligted yigh

Epi thelial Caneala Macker. relative to the corresponding levels in the
control sanples is an indication that the patient is afflicted with a nore
aggressi ve or netlage embedimpntiohe pethiod ofthe énventivnefor psgesaing ovhethar a prsientds ovi des

a non-1nvasi & 0@8P5fﬁlé'ie%'vﬁgx'e {F{?&EP&nE&ImQ&}_ &‘E’E)pﬁtﬂé]ial &RncRf Nﬂ%k@ﬂ'h??'séngp% .
epithelial cancer 1n a su ng conprising: obtaining a sanple (e.d., biopsy
sanpl e) fr onfrerhehe pitjeet are ®uipped ttd ragstérerds ang hightoleaelp o Gpithelal Canatet ect

Epi t hel i al ncer Marker(s): detect.i or diagnosing epithelial cancer by
conpari ng tﬁgla SVcSPQP%?J%pﬁ)SE%g?rFﬁTe ‘Eﬁ%‘ﬁ‘é? oﬁ)ﬁﬂ"tﬁg’?a@g‘)n%?ro the | evel s of

Epi t hel i al Cancerin Maresofisenobt aint@tbdf dfane avemibinr fot dRpijsa@t bredst Barder,
epithelial cancer gr, a |lower grade of epithelial cancer. 20l n an aspect,
the inventi olﬁvegfr 8l Faidlial Gancriodflarksrs inghsange Higm: the RIHENSra6s SPpArest oot
epithelig cai@ey in a patient the nethod conprising: (a) detecting

Epi thelial Cancer Marker(s) in a patient s.arrpl.qemée. g. biopsy sanple) at a
first tine point:In@eprmbedmant ¢fp wethed phthe anveptigulos d@arasingopsate Fancet me; and
25(c) conpari S i t i foring

t he progres sli@ger?g Ekﬁ}gﬁgp??ﬁéf%ﬁggsaﬁc%%rﬁg?r ﬁglb?ggtq%{el%{t.a?@wgyar%{é 4

i nvention preandads a nethod for classifying a patient having epithelial

cancer, the nethqd conmpri.sin asuri ithel.ial ncer. Marker(s) in a
sanpl e fromthe gréta!geeﬁo_ ‘r‘fb"“g8fuge‘f‘§{‘?d;gf Fﬁemveé\tlﬁ'égor lﬁgtffrsﬁ%ﬁf“lﬁ ﬁéﬂc es
measur ed1f orletdieofppithetibli @ance3Maanciara baiie fionf the Patigit tdre l:d)rﬁ;{))aré‘cﬁﬂﬁ@r

patients stratified in classification groups. The nmethod can be used to
predi ct pati¥ayrvival, wherein the Epithelial Cancer Marker(s) are

predictive of sunyhyahbsidedtdes fletholi REiHEliARRidH BAYLAHDsHE BhiRFeaBOBRIES €
groups of levels of Epithelial Cancer Markers in a sample from the patient are compared to a
standard.
20 In an embodiment of a method of the invention for diagnosing urinary bladder
cancer, levels of Epithelial Cancer Markers in a sample from the patient are compared to
a standard.
In an embodiment of a method of the invention for diagnosing ovarian cancer,
levels of Epithelial Cancer Markers in a sample from the patient are compared to a
25  standard.
In an embodiment of a method of the invention for diagnosing liver cancer,
levels of Epithelial Cancer Markers in a sample from the patient are compared to a
standard.
In an embodiment of a method of the invention for diagnosing head and neck,
30 levels of Epithelial Cancer Markers in a sample from the patient are compared to a

standard.



7 known overall survival. In various enbodi nents the val ues neasured can be
normal i zed to provide nore accurate quantification and to correct for

experi menweal20uaBrasi ons. In particularly useful agpestaonioooiie
invention, the Epithelial Cancer Markers detected are pol ynucl eoti des
("Epl CD pol ynucl eoti des") and | evels of EplCD 5 polynucleotides in a
sanple (e.g., biopsy sanple) froma patigent are conpared with Epl CD

pol ynucl eoti des | evel s from sanples of patients w thout epithelial cancer,
with a | ower gradm ei egipodiiiehi af acasthed of dlie inventidnefoe!daghbng seuppigesl of t he

sane patient. A nethod_of the invention may enpl ne or nore
el bot | Auter BvES o Eehe CHRES MRl th Y so b e e aate BRGEmRYES fodi 2i ng

to Epl CD pol yruele@ti des. In an aspect of the 10 invention, EplCD nRNA is
det ect ed. The present invention relates to a nethod for di agnosing
and charact eri zi nl! EpHURE FREFiscaptbeds, of thyy iavessipr peuised lo/dipgnesesthagasopf
epi thel i als CaRGhitheliflded TR SbkbAP AndbBIARL AMERAISAAY if FRbGEING ducl el c
acids, preferab %/ MRNA, fromthe sanple, an etecting Epl CD

pol ynucl eot i gabodimenththe sethod somprisea porepaviodi nent, t he presence of 15

i ncreased | evels E [Vae ' ' I to.a
standard or contr TI’) i gl %}gr?sd@%a p?t\%/lgﬁagg Lﬁé%??‘ﬁta‘ﬁgf g{%&ci%@#e?fr&g%%ﬁ%é alg(rj]venti on
al so provi des net l{pds lkwls dtherEpitheliay Gaheer Makenioeootroladampies ef alic same

epithelial cancer or the ressi veness or tastatic potential of an

epi thelial cancer in atygetjgtfqgg‘ff%8%"5@?13“@@8@%@1 ‘faﬂ&trr?é CRUFR) jpati %1 evel
of nucleim acids that witbaidfifezent tstage Of apithelidl Gahdes)| wiitiisih @Rérbd Gvel v the
conparing the | evel (s)_w t%la r edet ei(rm' ned standard or cut-off val ue, and
t her ef r om det er mi ni ng TG CaopereMarken Helahve t theagirteseandme wsle &t thsr ¢ he

aggressi veness or net agh@bl @GmpRt eNid AlicefiordtfaeRé biteht Al afBRRE S¥ith NmbRe
subject. In an enbodi nent a nethod is provided for determning the

aggr essi veness or net RALEEFTIYE poneastatigepigelidsandsel  al cancer in a subj ect
conprising (a) CconhafliéMPnFuBRIPosidbek foh-Int A ron-sh ' efel

ol i gonucl eoti des that hy.b?i.di zgpt(?o1 Epl CD &o?gyﬁucﬁgo{kﬁgggh?{hggtf r\(l&gﬁe&éoélt ecting
in the sadpl er diagnogisiof eifithalial Icaricer iaeisdbject lsampisjiy: pbikinéngtasample (e.g., biopsy

ol i gonucl eot i tj .0 .Aa_NAr 1.he tandard or. cut-off. value, and
t herefrom detsgekr? C)L?rhlg ?ggu{?gcgt’r 3‘?&]&\%@%2}@& a(l;)hrpqerrg A elg%re ﬁStC}e&nef?gPlﬂbeﬁalt he
cancer in th&asedMgker(s); detecting drrlizpnossgerithelidl Rendenbye adm@ining tieVietdsofa

net hod of as ing-~t he r i yenes 3 tastatic potential of an
epi t hel i al c%eﬁierha?%anézerp@%i%gﬁsﬁ,%o if’ﬁéevﬁlét“ﬁEa‘t@gﬁb@%“ﬁ?rd\gafkﬂﬁ%aﬁﬁa%ﬂﬁ %()’&)al evel s
of Epl CD pol yousll eifjdctl@ith ho eitheRatphRef sramok bigyraRtor epithelidRtehced (b) contr ol

| evel s of_Epl CD pﬁ{)%/nucl eohi des jn sanples of the same type obtained from
control pAtients 1 33pqli 1pg HyCREIop Preyies Rdnsthed for poattorsg the pogrsssign efde of

epi thelial capegithelidheicei i a¥atiet 8 thang smpfisigp! CD pol ynucl eoti des rel ative
to the corresponding control |evels of Epl 5pol ynucl eotides is an

i ndi cation of the(@ggrdstesting Rpihelialh Consera dager©) jpor eatidnisample t(he. bioptyhel i al

cancer. sample) at a first time point;

(b repeating step (a) at a subsequent point in time; and
25 (© comparing the levels detected in (a) and (b), and thereby monitoring the
progression of the epithelial cancer in the patient.

The invention provides a method for classifying a patient having epithelial
cancer, the method comprising measuring Epithelial Cancer Marker(s) in a sample from
the patient and correlating the values measured to values measured for the Epithelial

30 Cancer Markers from epithelial cancer patients stratified in classification groups. The
method can be used to predict patient survival, wherein the Epithelial Cancer Marker(s)

are predictive of survival and wherein the classification groups comprise groups of



In a particular nethod of the invention for assessing whether a patient is
afflicted with an aggressive or netastatic epithelial cancer, higher |evels
of Epl CD wolynushsaeti des in a sanple relative to the corcespandicogsicont r ol
|l evel s is an indication 10that the patient is afflicted with an aggressive
or netastatic epithelial cancer. In an aspect, the invention provides
a nmethod for nonitoring the progression of epithelial cancer in a patient,

t he net hod conprising: (a)detecting Epl CD pol ynucl eotides in a patient

sanpl e at a fkhé&wh ofdrdTEsuP@idN In vaRichs kalbBAihRAG Md VillieS hiRRsuldd) caftbe AobisQOUENt
point in time; and (c)conparing the |levels detected in ﬂa and (b), and
n

t hereby noni {OPIoMge ke aﬁﬁwaﬂe@g@tkﬁlﬁatm apthq EEFLIPT XRFFEBRS 4lwarﬂ%@%at| ent .

The invention furf{hgimi& Rt 62l AspecRESMAL nWen@o'%ﬁQl?egEﬁi%ehE!ecﬁTcEﬂ A%rof a
therapy for epithelial cancer in a patient. This net

rises
conpari ng: Z@GT&?tP@v@PsP@VmEbp@@Spéf | golynepdetides™n dnidr dgve ngaﬁf)l Epleht ai ned

fromthe pati rt t r to
the pat ent: "o P REs bs Pt BR0REr SEDE AR bRnChne BRRh BT

obt ai ned f r omplGi2 pplatlmoémldésdb‘}'ezbw\irmg sadmdcszxpfwatlaﬁeswghnut emtshnhdlycarmef fwathent

| evel s of Epl, €D atlvetot e first

cl eo in_t
sanmpl e, can be a rad%aolf eﬁﬁ’ g)lﬁp st P %é]m?ﬁ%"e €° n;g?lf? 8%?'1636%“3 PEYIERAY bi ti ng
epi thel i al camslexd.ofltife iaveneioh ady RRPloy dnber mf&@ﬂyﬂusleuﬁ@d, dl@oﬁﬁ:&%ﬁ&est bkle I
efficacy of a therapy for in tin eplth ial ca nore particularly
aggr essi ve or“uﬁlﬁ‘f’a?'g[‘)%tcﬁ@b?p?{]%‘id&f oncdf! %fHHluFB%‘?%SI e[{}é‘lnsaSB?Ct ©HithsD
pol ynucl ept i G@&nfidh, E ]@mﬁgmsaaem@ 30 relative to the first sanple, is
an indication that the therap é is efficacious for inhibiting the cancer or

metastasis. The t B¢ BpFenva)veponsslatentr apyethask forrdizanpyine epd tch@mt@nzntgancer
i ncl uding bUte{)i'ﬁféﬁlall dallbdr S ofeCpa iR NRE @tQ%e of ?BTM@@JI RGERPYin a g%ﬂﬁletﬁ‘
e e rret hod

radi ati on her apy, and sur gi cal "renov tissue. Ther
can be used tsebjess bwatisng igodating muclpisf agids, prgtarabhg mRivaL fibmethe tsireplapynd f or

exanpl e, t rden Lessiveness o
nmetastatic p?%é{eé%\t Ep IEP P%grg‘té%h&s IWP%?%R 1%%a?nnergﬁ%a&'gerﬁ 31 SIFRE Fhount
of nucl ei v adnogeasdrlatevéls odeMCID polynudettided adtheisamplepdonfpaeedttb anstimiagk oroNs

such as pol ynerase .chain r ion CR) using, for exanple, at |east one
ol i gonucl eot G4 FSIH@?at'tVﬁg HPBal 8"}(9%% to an Epl CD pol ynucl eotide or a

conpl ement  of Sucmhepﬁhlvmkbﬁ |a1%6tpr(ﬁlﬁ:1es WetH@U@fdPHH@ﬁmﬁiﬁ’Q%B ;ﬂ"@d@h& ortah%n@@@tunt of
MRNA i s det ect ed. u ridization techniq enpl o

g
ol i gonuc! eot PA&PIHE ‘F?éf’ FREIgFsyveacss §r a’ﬁtaﬁﬁqlwtﬁmayﬂ ?lﬁ’é canger g
conpl ement t hes e@fject é&lﬂg}ﬁﬂlguﬁteeﬁag”ﬁ% SRIpRC 18 of hikeiDBLBOH R YrilfiSe fAr i ed

out by conbl ni r]‘«:g

pICD polynucleotide, and comparing the level(s) with a predetermined standard or
cut-off value, and therefrom determining the presence or absence of epithelial cancer or
the aggressiveness or metastatic potential of an epithelial cancer in the subject. In an
embodiment a method is provided for determining the aggressiveness or metastatic
potential of epithelial cancer in a subject comprising (a) contacting a sample taken from
25 the subject with oligonucleotides that hybridize to EpICD polynucleotides; and (b)
detecting in the sample a level of nucleic acids that hybridize to the oligonucleotides
relative to a predetermined standard or cut-off value, and therefrom determining the

aggressiveness or metastatic potential of the cancer in the subject.
In an aspect, the invention provides a method of assessing the aggressiveness or
30  metastatic potential of an epithelial cancer in a patient, the method comprising

comparing:

(a) levels of EpICD polynucleotides in a sample from the patient; and



isolated nRNA with reagents to convert to cDNA according to standard

nmet hods; treating the converted cDNA with anplification reaction reagents
al ong wi tWwoantizappsiepri ate m xture of primers to producepampA2biigaoiion
products; and anal yzing the anplification products to detect the presence
of Epl CD pol ynucl eotides in the sanple. 15 For nRNA the anal yzi ng step may
be acconplished using RT-PCR anal ysis tgo detect the presence of EplCD

pol ynucl eoti des. The anal ysis step may be acconplished by quantitatively
detecting the pf(Bﬁen@&nﬂ)ﬂ 1&RISCER mbwy&ymtebd@es lhnsatnbeS aﬁmhd Edngaatyipon
product, and conparin quantlt of EpICD s, detected
agai nst a panel of e?g’é %F‘t’]‘éré’ Gfen?@rﬂﬁvﬁ”ﬁ §%‘F‘F&’b°iﬁ nor mal

and malignant tissuedeerJgrade 29 dpitRdide hARM mkﬁnal&rw tlé\/eﬁ of ffparent st age
of epithelial cancer), derived using simlar primer Therefore, the

i nvention provides apﬂb(ﬂlllfé@tldﬁe?‘féﬁtlﬁeﬁ@m F@’reél@l“é@gé@nﬁ?l lexgls 0§ &IPEEP ng mMRNA
froma sanple and copp Hﬁ@&tlg%zns”ﬁﬁ\"‘\nm&%nr&a&%” rdsQvEREY Of tmdidstai@ CONA;
(b) treating the conver- h anp I ficati reaction reagents and
nucl eic 25 aci d pri petestidl bbthe hyibhelidicamet.o an Epl CD pol ynucl eotide to

produce anplificatign. odu Zing t.he | ifli L0 ducts to
fetect -an Bround GPaaRA EHFOE b i BT SRSy 2 eaighisyBeRe arount
of MRNA to &hh aamuaggrdéabec&redna@wtmstaplanepanebndaf, @ighectledtly adfugpi¢or nor nal
ti ssue and | i tissue (e.q., tissue fro atients with a different

st age of epﬁﬂé’g{gaﬁ‘éeééfhééﬁf?pléjéﬁl‘iq%éo %lcﬂﬁe?ng‘f"nﬂﬂﬂﬁeé‘?‘%‘Sai’eu'Bd'%'BP| mers.
Prot ei n jpasggt tHepRASs it With @ﬁagﬁ&@ﬁvé&rméi‘ds&ﬁﬂgﬁtﬁéﬁal%ﬁﬁbemn' toring
epithelial cancer, in particular t ressiveness or netastatic pot enti al
of epithelial cdR@BEsheRL ghe lwnﬁarbp@&de%mﬁfh0§|fwgn@rétoéleg thegpregsession of

pol ypepti deéplehaw@caﬁﬁanhspzﬁéamtﬁehﬁetﬁmog%fnsm pl CD pol ypepti des may be
detected using a binding agent for Epl polypepti des, preferably

anti bodi es speci(®] caldetpctingaipi €D @olinudiedEidesOD aaligns spnpldesa first time point; The
invention provides a _ppthod of assessing whether a patient is afflicted
with 5 or at risk of epithelial cancer which conprises conparing: (a)

| evel s of Epl CD (ppl ypm@amr@e&pl(m)aaswmwntfﬁommﬂﬁe padi ent; and (b) control

pat fent with a | Gaer CEEGRe Eufle AGR T maanE DT ARL Alsreh SHesPFIEae | y
different |evels of 5E8g€3351§ﬁ)bﬁ’®ﬁﬁéllad%1cérﬁntﬂa@aﬁaﬁml e from 10 t he patient
conpared with the control |evels gher in the patient sanples) is an

i ndi cation that T}’r‘fe‘“ﬁéf‘?‘éﬁ{”hff’ér%@lt? ét“é"dh% fpsespsing thFleﬁ‘P@aﬁbf opiherrgyi al
cancer. for eﬁlﬂleﬁﬂ‘éﬁﬁ&f 1n3a§ﬁ§€1ﬁ TH’@métHU@Mﬁ?ﬂeﬁoﬁl\bhﬁ@ met hods for

determ ning the presence or absence of epithelial cancer or the
aggressif¥eness dp) metleysisaef plﬁ@( pelynugleodesainepifirfiesaingle oMSneshfiowr then a
patient conprisingt i ol .0qi le obt ai ned
froma patient with Eg'bﬁﬁ% 8] réﬂliln%%ﬂ%%g% gllq ﬁé’g:ﬂfe tﬂ% ‘gﬂo tﬁo alr?n‘EpI CD

pol ypeptide; and (b) adétecting in the sanple an anount of Epl CD pol ypepti de

that binds to the bindi tive t term ned dard
cut-of fval ue, ARl tRGFBRY S RIBPRIRG et Hee pRaBRrehle coaBetree B the

epi t heli al cancer or phiieat Rglowagshergpyess or 20metastatic potential of the
eplthellal cance an enbodi ment, the invention
relatesto a neté\%‘ﬂp?aﬁﬂy dlét?"é‘i:“tt q‘h"ﬁls i %ﬁ@s?%ﬁ‘“@f’%ﬁg‘? iy thenseoprshams, 'ng

epi thelial g&figero ithe frst UhglE! cdybdbnididadbn Bt A E\Qh@? iPRi¥RAERid g I n a
bi ol ogi cal Errpl e from t he subj ect conprising (a) reacting the biological

sanpl e wi t hNARILDgEPIstn! wpese; Injag emgpdimgat, the nesthodlgs Yssd e paesswika efficacy
directly 2§ @fhefaB?'féﬁﬁﬁlbﬁ(m%%P@eﬁgl hid Iﬂox‘éeﬁaﬁﬁhﬁh&% n§ ad?(}ﬁetas?aﬁg (b)

detecting the detectable su ance anot her e i ment

i nvention p?RﬁRhF‘éPésca%FeFre%“Ho]GWélf layels i %@Dbmdyrelslemieden ghe sesopd semplon of

Epl CD pah y pRREVERSthE éﬁ;ﬁ? 109

ant i bodi es spelm fic rﬁls Fan Fﬁﬁg{fﬁ ngt‘sjthgmﬁ-@ﬁarpg% %C?Ceoq%rﬁgérggéolﬁél tions
30whi ch al | hevcarnver fnomntamsam Toé t}arapy lnwybemnmtﬂmrapycfonpéaemg@]t]&lhdl dabger

gfet Eg} Icggpg?x;gglﬁg béle noI :i,]lmlted tm%n%tﬂeracp%mmmunotggrgg):[, Ig%ge Itlpecriallp%/? trale atl%épr ession



11 the sanple. Expression may be conpared with standards and is diagnostic
of epithelial cancer or the aggressiveness or netastatic potential of the
epi t hel i avocaneBrsi3 In an aspect, the invention precraaoa/oetinod for
nmoni toring the progression of epithelial cancer in a patient, the nethod
conprising: 5(a) detecting EplCD polypeptides in a patient sanple at a
first time point; (b) repeating step (@) at a subsequent point in tinme; and
(c) comparing the levels detected in (a) and (b), and thereby nonitoring

the progr estﬁér@}%y Qhd ﬁﬁ’g&eh%daé\}al SORSES. Thétefohe AR can be used to evalué@@
invention further relates to a nethod of assessing the efficacy of a

t herapy 10fRstienseforeidpung, aethafier therapy, fonetagmle, torpvialiatedhaisductionpt ium@s
comparing: ey E¥EISvsd M%Bsaaé &é‘rﬂfal G6Re lufhopt first sanple obtained from

the patient prior to provi di ng at east a portion of the therapy to the
patient; and (b)Witlavedes:alof entpid@npn | thp epioindesl nucleic serlothdt samiMNA abt ai ned

fromthe pat i ent, f ol t herapy. 15Significantly di | evel s of
e e Ll S e ey S A T L L S R s SR
be an i ndi cahmpl, ztthaitst dﬂ@%llgditﬁlbl&@tydei;ﬁm&frfﬂatlﬁﬁirﬂlzﬁs focih HpddD Polyhingectide t hel i al
cancer. In an enbodi nent, the method 0 assess the efficacy of a

t herapy f or®i hEPBPIENFY (lafﬁ“‘ﬁl?]QP]iya‘i‘d"(?&ﬂ%eW‘tE‘HD?t eremiodmpnty, e At 9 ve or

net astati c @rNAheldb@eéted aLs hybalﬂﬁaﬂl&m&hnhcﬁl‘éeén%l&fméfﬂi SHdoR1d0maPbioles i n the
second sanple relative 20 to the first sanple, is an indication that the

therapy is Bftfhybradizesde ag BpICDnalyuekeetier ore compleaientihergel ast asi s. The t her apy
may be gpy therapye,f erln% FRNA ABe&RInt B! ﬁl@tho&%?et{gl ARG Gt P&fﬁbﬁﬂ% limted

to chenot herapy, | mmnot herapy, gene therapy, ation th
surgi cal reisdotad mRNAl‘sslueeagEﬁteﬁ@fcomwrt toheDNAt dtoordmnwbﬁansis@dmmhomal uate a
pati ent beftgg eval.yate the

reduction i na?rtlﬁrgfrll If?) ueFt e%lﬁu Wil r?PXahon reaC% an?é%%Ps gﬁrbgtéﬂ &' of the

aggr es$ivengss” of
t unor . appikipeiate nwigtiré o peing® p rmudldean@liﬁmm’pmﬂddum aralr ardl}&gllg(lﬁé ng an

ht eract - wi S EBIATPHeBAAEER hapase of AP PREiisPt ot s Tassais or

provi dess a mnﬂbﬁmth@anaﬂ}%ngddt@gﬂ@ﬁ b&gccdmplstet iGink HT- p@lacaﬂélyﬁ@tmdt&it ng Epl CD
pol ypept i det%f) or ag that bind to E ICDaggl ypeptides, or 30 hybridize to
I

or anplify WWSI#M?QQ@Q Iypweleotides. The pnajysisesien Bianedist accomplisheshBusi t i on
conpri ses aqlﬁmmvewa&teaag%é Ips:@éﬁcx d?ymcél ﬁﬁmueoﬁ&sﬁﬁ'tﬁf g@i g&%ﬁeot' de

or a fragnent thereof probe that 12 specificall lzes to a
Epl CD pol y rRredushand eorapariag theagmtﬁy Of E@C&ﬂolmclammeheieteemegmmhma@l

conposi ti on, af'ne%g&?e%[\))apogyn RIPEA Blehof oPRESICE i ndHla I Rl i HRRER. ©

anplifying usin ner ase reac

met hodokogi téssue fromgpagient$ Iw1thwr dlﬁerentasthgmdofnmrrhchaﬂ anceMpobied using Gﬁmml ses a
bi ndi ng agentnger% (e.g. antibody) 5 that binds to an Epl CD pol ypepti de or a
f ragnment t Hereof Probes, prinmers, and binding agents can be | abeled with a
det ect abl e substThpeeéore, the invention provides a method wherein mRNA is detected by (a)

isolating mRNA from a sample and combining the mRNA with reagents to convert it to
cDNA; (b) treating the converted cDNA with amplification reaction reagents and nucleic
25 acid primers that hybridize to an EpICD polynucleotide to produce amplification
products; (c) analyzing the amplification products to detect an amount of mRNA EpICD
polynucleotide; and (d) comparing the amount of mRNA to an amount detected against a
panel of expected values for normal tissue and malignant tissue (e.g., tissue from
patients with a different stage of epithelial cancer) derived using similar nucleic acid

30  primers. |
Protein based methods can also be used for diagnosing and monitoring epithelial

cancer, in particular the aggressiveness or metastatic potential of epithelial cancer in a



In an enbodi ment, a diagnostic conposition of the invention conprises

anti bodi es specific for Epl CD polypeptides. In an enbodi ment, a diagnostic
conposi t iwo 20f1/13Ma3i nventi on conprises primners that arrplPCfD;CAEpilﬁDl)Sll

pol ynucl eoti des. Ol n another aspect, the invention relates to use of an
agent that interacts with an Epithelial Cancer Marker in the manufacture of
a conposition for diagnosing epitheliakycancer. The net hods of the
invention may al so conprise detecting additional nmarkers associated with an

epi thel i al W?Eomdrﬂm@rﬁé&@t‘lﬂ%@ﬂd}ﬂéﬁnd@ﬂmﬁ’ Oﬂé fioChé SYEAL Iicp 15 EPCAM

and nmenbranous EpEX, pol ynucl €oti des enco sane afe det ect ed.
Furt her, t hBolxpaptidas n@ary lEpieteﬁ@ii uging einding ageit K@rfgolﬁwob@emhm@fmblw ly

conbi ned W Erﬁlbgg@se{pe@iﬁ%ﬁ ?jacﬁ% ‘QQ‘EFE@H ﬁdgyp%?p%g I n an enbodi nent the

i nvention provides a mnet I'agnosi ng epithelial cancer
in a subject conTirel 18vemgon (na:)ndd:ea enctiiod iofi gssesaimg aviothat a pétichpistafititedvitancer

Markers Ln S b determ ni ng the anount of other
mar ker s gssg%a}%anpgp\ﬂltf‘ﬁn %aélc%al?% oﬂflseégﬂ%mrm@e g. EpCAM or EpEx); (c)

mat henati cal | y c@ybi névets of ReICTEpallfeptiods ush empl@jromniit gitiem; dd) to provide a
mat hemat i cal co%} natlonll Pﬁé%%@ WEY g or correl ating the

mat hemat i cal con® natPBP!deyets én Hﬂd i & Rl ?azEFercgéﬁ‘B’@ror gpmple

aggr essi veness or rretfﬁﬁ{aetlpaumt@mﬁlaallo@ér gRidt hetl lepitheRANCHcer, wherein The
conbination is prefer ablfy ared to a mathemati cal conbination for a

predet er m ned st andarsgnifisent W iffergainiley dnobERlSD palypsgtdesiin ke fapplecliemyi ng out
met hods (pf the i nventtl‘xeoﬂatle tnc aRRIPGET HeSntrdlVE l% ﬁ:n% ﬁﬁ%\éf g‘fetche alflde for

detectlng, di agnosi ng or acterizing an epit ncer nprising

Epi thel i al Cancer I\/arSRIBPISS) 15 lan andieation chat alre pesipecis afflibed with ormter'n:kiqfn
provides a test kit f ing or characterizing epithelial cancer in a
subj ect which conpri sgﬁheg?]]aogg%?it that interacts with an Epithelial Cancer
Mar ker (s). In arinend»thdlalsmt the fitventicintprevidig miesiels @ dgterthising e prebefdeidryi ng

and/ or asse SI n of nucl ear Epl CD oI eptide. 5Th nvent i on
therefore c%nsf"é fﬁ? gbeﬁgncal“ﬁ“ V| 8’8 aﬁ%‘%ﬁb"&n r‘%g\ gﬁ‘ﬁﬁc Bﬁﬁ‘itﬁf%‘t%??‘?}i‘ﬁhatlo a
mamal one emncémiha [ﬁgaﬁtcoﬁ)bﬁimgiﬂlkl’ste@§ oﬁ(d) @Bﬁhctiﬂugra Hioregit Gadpe oBlaiidd to an
Epi t hel i al ncer Marker, 1d then | mag mral . According to a

preferred aSpB@Patignt il & 9860, th%{ﬁpqcl*f G@Ilwbmﬁfeftowa@pi%l? pplyaryitide; aspi t hel i al
cancer is p(b%\dbt‘é@tﬂngQWéa%p@an Aot bNEFED PdlyfkpRad thaMbindd HMn@Bind@gnt that

binds to an Epithelial Cancer
agent(s), relative to a predetermined standard or cut-off value, and therefrom
determining the presence or absence of the epithelial cancer or the aggressiveness or
20  metastatic potential of the epithelial cancer in the patient.

In an embodiment, the invention relates to a method for detecting, diagnosing,
staging and monitoring epithelial cancer in a subject by quantitating an EpICD
polypeptide in a biological sample from the subject comprising (a) reacting the
biological sample with an antibody specific for the EpICD polypeptide which is directly

25 or indirectly labeled with a detectable substance; and (b) detecting the detectable
substance.

In another embodiment the invention provides a method of using antibodies to
detect expression of EpICD polypeptides in a sample, the method comprising: (a)
combining antibodies specific for EpICD polypeptides with a sample under conditions

30 which allow the formation of antibody:protein complexes; and (b) detecting complex

formation, wherein complex formation indicates expression of EpICD polypeptides in



Mar ker (s), the agent carrying a | abel for imaging the epithelial cancer;
(b) allowing the agent to incubate in vivo and bind to the Epithelial
Cancer Mawbkenfigid7s1and (c) detecting the presence of theprCal20i1006ed1ized to
the epithelial cancer. 15 In an enbodi nent of the invention the agent is an
ant i body which recogni zes the Epithelial Cancer Marker(s). In another
enbodi nent of the invention the agent 13 a chem cal entity which recognizes

the Epithelial Cancer Marker(s). The agent carries a |abel to inmge
the Epithel i@l safpdRCELp réﬁrdﬁ%(ysee co@b@féﬁ'xﬁ& s@indh@pehdslsuﬁ&w&mfo%pﬂtmgu ng are
radi ol abel s, fluor escent | abel s (e.g., fluorescein and rhodam ne),

nucl ear ragRRICRLONRasIgAESE EenSEsOr Wstastatiepaentighefithy epithelial tiatnlc?fg i sot opes
detectabl e by a ppgi i ;

chem | um nescers suc%[)&@ tﬁ%qcrﬁgﬂefr?)?rﬁr ang ﬁ%%oréaﬁofgxmr@gqﬂyErtrﬁ)gﬁssé%n of

per oxi dase epithshdspicst msepatiSiiothe meémgeommku@tl on enitters, such as isotopes
det ect abI e by sh n ec r obes n also d. 25The

i nventi oR al so cg:)]detegt r%teﬁé’g&?ﬁ lty tl@ Sl“zl<'§11tplmtl)‘?'rl{%l armpl%%gat}ﬁbt%@ Fﬁ%‘g’s descri bed
herei n usi ng mnul ¢b) pépeatnr@rsk@r(s)a‘talsutemdchtqdoimhn rasced . I n an aspect,

t he invention proyides ant ni t e.g. anti ies) specifig for an

Epi t hel i al CanceEYI%WR?ﬂ“g tﬁgqﬁvﬁﬁt e(’:‘%Fegrmég) @5{) ﬂ?d?afm‘icgﬁpegé pQuigring the

t herapeutically topet%sésglelyopdrpltham fintertihedaGam h of ep| t helial cancer
cells, or to block activit I n addition O Epithelial_ Cancer Markers may

be used in vari ot I“N?ﬁﬁWBtfyH‘é‘}eéﬁ%ﬁﬁﬁ © avesthedif %%eswéﬁlm@ﬂvwﬁé thgseyat ed

dest 1 uctioon (qrepfifdtith BntcRi PhdicAN THE metBBESmERE ExSHaRAEEPI thel Tal - Cancer
Mar kers. 14 ects, features and a vant ges of the present

invention will b@dmls@ﬁﬁa polfpeptidasiiea fitst saowilneptainedifidne thegetiant prer on. | t
shoul d be under st O\?\ﬂ IO B}Q%g?fea%taﬁg}tlo}l Iafthg% ?pg?gthgﬁgt?en B}]aon and the

speci fic exanpl es I ca g prererre s of the invention
are given by vvay(br)ﬂevn]squsﬂpiléﬂ)lpolypemidys insd secendvsanipteusbtdadiafigre sheapudient

nodi fications Wlthl the 3 irit and scope of the invention will becone
apparent to those g Rlanyngy ?ﬁpBE he art fromthis detailed description.

DESCRI PTisON OF  Thiignitioitl NGifferefih éeve RVEMEPIOD Wolybeptidks RE tike Seebhd 88npi8,
relation to the drat}qn 883 in which; Figure 1 shows i Mmunohi stochem cal

anal ysi s of r‘*é?ﬂ"é[ﬁo B aeppiea ik be éﬂd“‘i‘%‘r‘)ﬂﬁuﬁt‘ée dhgrenyr is ehhigasipus $efow Epl CD

nucl ear st aiidliitifing &Pith&lial SdncERH A dndkinAt, ¥hedHethbd BUSE B aSRWRe efficac
i mmunohi st ochen cal anal ysis of EplCD in ‘col on cancer, bl adder cancer,

ovarian can®&p th qr%pdgf%mhtbétrng qpiltb@’(al ea1ere MOEMPArticiMeE byeageressi vapic@etastaici gi nal
magni fi cati @PimelifiQancer, and lower levels of EpICD polypeptides in the second sample relative

20 to the first sample, is an indication that the therapy is efficacious for inhibiting the
cancer or metastasis. The therapy may be any therapy for treating epithelial cancer
including but not limited to chemotherapy, immunotherapy, gene therapy, radiation
therapy, and surgical removal of tissue. Therefore, the method can be used to evaluate a
patient before, during, and after therapy, for example, to evaluate the reduction in tumor

25  burden, aggressiveness or metastatic potential of the tumor.

The invention also provides a composition for diagnosing an epithelial cancer
comprising Epithelial Cancer Markers or agents that interact with Epithelial Cancer
Markers. In particular, the invention provides a composition for diagnosing an epithelial
cancer comprising EpICD polypeptides, or agents that bind to EpICD polypeptides, or

30 hybridize to or amplify EpICD polynucleotides.

In an embodiment, the composition comprises a probe that specifically

hybridizes to an EpICD polynucleotide or a fragment thereof, and a probe that



Figure 3 is a scatter plot show ng Epl CD nmenbranous expression in different
15ki nds of cancers. Figure 4 is a scatter plot show ng cytoplasmc
Epl CD expwe=eilonz7iia epithelial tissues and cancers. PCTRIAQUIMOGS511S a
scatter plot show ng nuclear EplCD expression in epithelial tissues and
cancers. 20Figure 6 is an ROC curve of EplCD nucl ear expression in breast
cancer. AUC 0.968. Sensitivity: 94.12,,Specificity: 100. Criterion val ue:
>1.7 Figure 7 is an ROC curve of %pl CD nucl ear expression in prostate

cancer. AUCSpeQIf%Zlﬁ/ hﬁﬁﬂﬂg& 't(?{| ;%pIEBS%%ﬁ" g&ﬁc@t bil &igla¥merk OflereS i1k GhoRG val ue:

>2. 67 a caténin 1 nmunostaining in
head and neembaﬁmamtcaecromp@mgl rsairowé@momwamg @rspscifiQprimer(s) pafFicgeable & shows

H ure 10-( paRay R ealtEe AR e RN Bl hiif ARt MO GR! 87, 7 20
221 g | aheRraocmacinhon ahe amzeionouh ), abiiibangEptD s | 1
nucl ear éxpihdé §i“6~°nt ﬁﬁ@ﬁ/@ YQ%"‘ RE 8 Aragmey et PrE€ u?rgné{i %ﬂ% ing

i munohi StOﬁﬁl&ﬁ&ﬁ'be&B@E&Wﬁtﬁa@@te&ﬁ’dlé@b@tﬁﬁﬁeﬂ n in esophageal tissues.
Original magnification x 20. gure 12 shows i munof | uorescence

anal ysi s of Epl C ian w@&@ver&aﬁc@@gw%w@@pow r?égtﬁf’f‘i“&%{?l%ncqng’r@?fovm by
the scal e bagppqafh 9&%&1&&% m)ol faei hﬁlé}{&é&ﬂﬁﬁ&lt aar!ﬁa@{@étﬁ ceﬁlggsm&D in

col on cancer tissues. The gnlfl tion Is shown by t scal e
Figure 14 slhbts mwmmmfohmomwmwh&ﬁmpy‘éﬂ?@@@ pEbn@)’-Citlﬁe%@r ostate cancer

tissues. IOThe n’agpnl e];nloﬁ*l%} a%ec(:}' %e%ﬁ%ﬁ@opnf%@% ﬁgeaJ)tean ent that. 1ntera|c:fs {1 15 s a

nucl ei ¢ aci d sequence en pept | showi ng s targets
[ SEQ I D NGs EpahdiaCanctOMaibier il thEDahifatbite I%Tb@&n@slt‘fdﬂﬁ”ot &Mﬁﬁﬁn@\ﬂpnhehal The

invention relates to newy discovered correlations between expression of

Epi thelial CE&3%€er Markers and epithelial cancers. The Epithelial Cancer

Mar kers descri beghdigie@ios Bf theiithenti®i hagalsb Wom@tiggavsiting addigbd afgror
characteri zi ng ,egl thelial (15cancers. Mt haqds ar?z pr ovhded for. dia n05| ng or
det ecting t #EOpiaied dritheannepithelial Gancerpfn S‘ﬁ‘b%‘b’in?‘i‘félo Hhe racfheds ofjthe ipveny and

for noni for 'E%B@Atl\mgn&{l&%ﬁl%‘ds @EEQfan%r &ﬂi{ﬁuﬁﬁ:bﬂl&ls eRRAMB samEgre \WBlebtedS
provi ding informati on about characteristics of an epithelial cancer that

are rel evant to Fhghed tgnosount aidEpithghialcCencer Markass gpayahe epatbdiedtically cancer

in a pati €Nl ombined with other markers of epithelial cancer. In an embodiment the invention

provides a method for detecting or diagnosing epithelial cancer in a subject comprising:
(a) determining the amount of Epithelial Cancer Markers in a sample from
20 the subject;
(b)  determining the amount of other markers associated with the epithelial
cancer (e.g. EpCAM or EpEx);
(c) mathematically combining the results of step (a) and step (b) to provide a
mathematical combination; and
25 (d comparing or correlating the mathematical combination to the presence of
epithelial cancer or aggressiveness or metastatic potential of epithelial
cancer.
The combination is preferably compared to a mathematical combination for a
predetermined standard.
30 The invention also includes kits for carrying out methods of the invention. In an
aspect the invention provides a kit for detecting, diagnosing or characterizing an

epithelial cancer comprising Epithelial Cancer Markers. In a particular aspect, the



G ossary 20Unl ess defined otherw se, all technical and scientific terns
used herein have the sanme neaning as commonly understood by one of ordinary
skill in wbeoarit37ite whi ch this invention bel ongs. The f eCr@msiz2og/defiinitions
suppl ement those in the art and are directed to the present application and
are not to be inputed to any related or unrel ated case. Although any

nmet hods and materials simlar or equivghent to those described herein can
25be used in the practice of the invention, particular nmaterials and

met hods are A donigd; [ endpoi nt's
"l ude al - gk, B6040°H BB i KIREAEE nd P Ot %tﬁ‘%%ft%ﬁ%‘*rﬂﬁlnﬁeff o 5

i ncl udes 1, sdbj&t “m;chZJOﬁ’lbmseS an 3g90 that intezands Bith an Epithelial GancergV] eiydbr st ood

that all nunber fractiaons thereof are d 30 by
the term"” aBBL?Fl%D‘% ab ¢ %r‘:t APBGT re’rrgar%i1 ol lﬁgang)?m%g%/gr %Gs\ei&?lg lg\!(?@ Ofg 50%

or 10- 40% np¢ledr @padid polyfepfi@ds nore pref erably 10% or 15% of the nunber to
which 16 reference js bein sed herein and in.the a ended

As
clains, the si ngﬂ“%rmf’ﬁ’rt‘l‘?ﬁ %?re Orear‘?‘ame‘gﬁgteﬁt AR M nWFq gRelied 8? "5 ence

unl ess the G@RINEXring!t€ahdadhnthl 6hedr@Boreab@ YHab€arries a label Totambgihgandepihdshel i al
cancer" refers to any mali g@(rnt process that has an epithelial or| g| n.

Exanpl es of te@i Em&eh%hCaE%m ker; and thegdmagjng thg manpeal. Aqegidingfo@prefgrred
gynecol ogi C%Lpecéoﬁﬁ\@(iﬁ\;enﬁ&? hinds SRORBRbA & i gﬂgferpithéﬁ‘éﬁﬁérﬁgr sal16"8ed

cervical cancer, vulvar cancer, uterine cance fall opi an tube cancer,
br east canceomplp?ﬂngt ate cancer | ung cancer, pancreatic cancer, urinary

cancer, Bl adder ﬁincer’ Jeg rq%?inp%tlff‘r? w1thCz?1ng nt thg{ gnd&?qn?eﬁgm(ﬂall CXn%Er cancer .

An epi thel i al eren I'ng degrees
of grading. In errbodl rreMaﬂger(tsheheegmthﬁkymgakaaacfmlmagmgﬂieepiﬂmlialfaamnrt he

group consisting,of 10 breast cancer, .prpostate. canceyf. ,lu ancer
pancreatic cancef b% bl adBEWIRG theapeegh i a@gﬁqtgﬁn Jﬁ’ﬁc@%. &M t%q%a%?ﬁlle@fﬂér
enbodi ment, the epithel Ca,l.cepmaﬂ@f(s)r 5n(breast cancer. | n a particular

enbodi ment, the epithelial cancer is ovarian cancer. In a particul ar
embodi nent, the é‘@l t hel Hefpeting edireseace of Herlaheblogalizedfo thy ?P"Qelt?é?%"icﬁrul ar

enbodi mept, the h
crtiodi ment . ¢t he St Aoyt eI i ERICH P uBRA Pty e

particul ar dipbdiaméancer tl\ﬁ@k@bi)tlmeanomer @@h@@mentsom@adn@nﬁomé@kag@nfu@rﬁous cel |
car ci nona. " tatd ability or

possibility o lzgalceg{ﬁ@%& le?ogﬁ%és?ﬁ% E?r}})erl#l azlg‘?frﬁl nglm te to other sites in
t he body. The t efThe AsatyHreds aallablelttchendgekiea Ipathalia GaacteeMa]kerQS)uﬁnamplles slis pect ed

of 20 expr ont ai.ni ng Epji.t hel i Canc or hi ndi

Sgent s subn Bt el o duRefh o i R eE O yRER (s Mot e ray
be derivaed frhq@ianind)i ahadgir Cahgretd re®nin cbl ainogu@l&lls S;ajmnloﬁ" ¢mittsigC isoftped | ssues,
extracts, or cel| cultures, 1nc]uding (1‘ mor cells), cell
lysates, andielsrigbledy @aosigon grission |t<aa<?%§%9hw( d%scagmwhaellumwﬁsce%éﬁﬁ

leolke bl OOS:asnhclﬁﬁﬁﬁ aRPEHmad8@hiaM@rs G SR RboxRRENS! phdsPhdlase S YFH-rankt | ne
m peritonea
radiation emitters, such as isotopes detectable by short-range detector probes, can also

be employed.
25 The invention also contemplates the localization or imaging methods described
herein using multiple markers for epithelial cancer.
In an aspect, the invention provides antagonists (e.g. antibodies) specific for an
Epithelial Cancer Marker, in particular EpICD that can be used therapeutically to
destroy or inhibit the growth of epithelial cancer cells, or to block activity. In addition,
30  Epithelial Cancer Markers may be used in various immunotherapeutic methods to
promote immune-mediated destruction or growth inhibition of tumors expressing

Epithelial Cancer Markers.



25 fluid and the like. A sanple may be used directly as obtained fromthe
source or followng a pretreatnent to nodify the character of the sanple,
such as pwepari/13gsipl asma from bl ood, diluting viscous flpairas2oamdoithe | i ke.
In certain aspects of the invention, the sanple is a human physi ol ogi cal
fluid, such as human serum In certain aspects of the invention, the sanple
is a biopsy sanple. In certain aspects gf the 30invention the sanple is a
beni gn, malignant, or normal tissue sanple. The sanples that nay be
anal yzed in accopxdance. wi t i Rv.aot IR Gh I8 P iMRHGHE Rl BESnier OM
clinically rel evfa)ﬁ}%r g%ﬁ%’e@?&%se#graggéfd;&gi& essg%SRNA or a nucleic 17 acid
derived t henpfaramromDhiAfodlowangpleiaileddesiiptiodelt shaadd e undersord howgyer, that

i ncor por at es, an pol rase pr.pnoter. i a e At L, t hose
skilled in tife dﬁgil\‘lé‘t%é%@%e?“dgotﬁ%ns & ‘ﬁ%tiécsi‘? eéaﬁ‘ﬂﬁ%n%?f%@g%, ef?%?m udi ng,
wi t hout | i metmdbdig@nts aifathe d@lehtidratreRden py lwayA)f+illwstsaion gaty, Rivée (VaRA) or
fraction thereof, cytoplasmc nRNA,6 or .5 transgcri.bed .fro (i.e.,
CRNA). 5 changegyap B@Bﬁmﬂﬂ“éd"f‘fhﬂbE‘ecsti’ﬁltbaé‘Ryf\Fﬁ?%ec? a%'leJnYe%l%rf é’v&nﬁ %%ee or
mor e nucl eotylaRsht Usihbe Rl artfic ko QvM thid déthikedakicripitie | abel is preferably

uniformy incorporated along the I ength of the RNA, and nore preferably, is
carried out m&!ﬂﬂﬁﬁﬂgﬂﬁﬂwﬁﬁency. The detectabl e | abel can be a
lum nescent | abelp, { Ingfo %&’ﬁﬂ&w'bﬁﬁgslzpibe*a'iméléiﬁh'a@ﬁneefhkyixhgab@lwhich:

t ocheni - | umi nescent label, radi ol abel, and colorinetric |abel. Tar get
pol ynucl eoti des Figom & shats emumhisiockenest abalysinbe EIERYiT brepsh ancsl PR f r om
pol ynucl eoti des .of a standard. . L

pol ynucl ot ipcﬁcésiatff ?agﬁ‘]erh}éfrﬂvav ghl%r‘{vdg @?g@é@@ﬁ%@%&f%@@{e@@g géaﬁf)?g?(e)d with or
pre-di sposed to &iguepi2t iehisaimmuanbstochdnricad aantiysial fr Epléd) el colopneangerpl es
fromnormal individuals or patients with.a different 15 dise e). The
target pol yrhﬂ?f’l%%‘iapﬁfé’sovéﬂ?{‘ %Bced:lf‘?g/%aé‘c‘?rr VT FHnsers a?cﬁ%alt'gic%ﬁgﬁs' ,%r%hagt aken
at differentpidnifRafdin46, and thus indicate the efficacy of a treatment by
a change in expression of the markers, or |ack thereof, duri ng &@d after
the course of tr&guepts a scatter piphghqwdng EpICLY glebranous: gxprgsging +IT diffgrent

"I ndi vi dual ": i nterchangeably herein and refer to a warm bl ooded
ani mal sﬁh ke{@dsg)ﬁr%r%ﬁ%él that is afflicted with, or 20 suspected of having,
at risk for or bdigwe prieadiaisopkt shayingeytoplasmjc FplEl rapressin Bpgpithdial al
cancer, in pt%rsﬁeisggégrncg,gt ual or suspected epithelial cancer. The term

i ncl udes but s fot TrAited to domestic ani mal S, sports aninmals, prinates
and humans. Pref dligind § js 4 svettérgrotshoveihg nudlenr EpHilraxpresdios ub ppitheligd ispeet ed of
havi ng epithelial cancer includes a subject that presents 25 one or nore
synpt ons i ndi"S&EIGE of an epithelial cancer (e.g., a noticeable |unp or
mass) or 2 s bei nFigeé 6eNAOROOr cudveCEEPRCD (n@cigar, exgiesdistginebreasutanna. pAbYsi cal ) .
A subj ect suspected of having an epithelial cancer pay al so have one or
nore risk faQ;-E@r- Sensitivifyif)dddt SregHisirt 108 Gt Yals: abf t hel i al cancer has
generally not beqahestam ROE LGRABSLEPICIPNRKSY cxpitsSUPIgfbsi G RECOT

havi ng epi theli al Tancer enconpasses an I ndi Vi 8ual 30 who has received an
initial di agh9®. Sedsitivith:orS.36h8paciflvey sittfgeritefiorcaheer2.6% not known and peopl e
who once had cancer .q., pndividual jn remssion). .1 subj ect
at risk for or b |‘¥’r§é§rg‘p&i52€@§ da'fdog%ﬁi {‘?B’Ini Hmynoypiame; Wc&ﬁge@dane@ﬁbj ect
W th onezor gme&. Oligkallhagh@icaionar2odevel opi ng an epithelial cancer. Risk
factors include, hut are not limted to,  gender, e netic .

pr edi sposi tion, dig4¥ oh ﬁ@ﬁ”fsaﬁplgPpég@P’é?StaﬁP‘ég/i“bﬁ‘gaqagE‘i di‘g ganger- Qigingl
pre-exi stingmpgfiGanegnodi seases, and lifestyle. 5 As used herein, the
term "characterizing epithelial cancer in a subject” refers to the

i dentification ofFighe 1Br(P%ﬁ§FSeAspBoaf§'ér(€)i BWHa %Okh]r‘i’é@f (AhpyrRiasnye £ ect

i ncluding bufenak ihifEhd 84 WIS SHBIrSHl’ @) RUeRROBHR TP btadiHgVinViRlad dr@NCET S
may be characterrzed by the i1dentification of the expression of one or nore
mar ker s, 30 nchaghforal chnger; {6) ah RAG ewrve of Epled epdplasstic and magiene exprbssicaris

di scl osed heﬁee'i()gr 13900 r°| ypepti de" and "protein" are used interchangeably
herein and indicaté& &t | east one nol ecul ar chain of anmino acids |inked

t hrough coval ent and/ or non-coval ent bonds. The terns include peptides,

ol i gopepti des, and proteins, and post-translational nodifications of the
pol ypeptides, e.g. glycosylations, acetylations, phosphorylations, and the
i ke. Protein fragnents, anal ogues, nmutated or variant proteins, fusion

pr ot ei ns,



15and the like, are also included within the neaning of the terns.

The term "EpCAM' refers to a type | nenbrane protein conprising an

epi der mlwgnrowris7fiact or (EGF)-1i ke domain and a thyrogl ecwldAaroriegoesat
domain. In particular, it is conposed of a |large extracellular domain (265
am no acids) (EpEx), a single transnenbrane part of 23 am no acids (e.g.
am no acids 266-288 in SEQ ID NO. 20 1) and a short cytoplasm c donai n of
26 amino acids (e.g. EplCD, anmno acids 289-314 in SEQID NO. 1). Two

EGF-1i ke repeats @gge I1@@mveohﬂmdnbm@m&ﬂm@mﬁa@5¢seldftﬂpmnq,mhrhI:s%alh a4 et
al., Ml Cell Biol. 2001 2p47 2570-80]. The mature enzyne consists of 314
am no aci ds. tisees- Basialmagniia ¥-Gres, British Journal of Cancer (2007)
96, pages 417- 423F Qk 1951{0%%'1&%9@@&@&4& SARRR)OTEpICT®ird t7ER daREdr LGRS,

nati ve- sequence pol ypepti des, 1 soforns, polypgptlde vari ants,
precursors, Ehmm@gnlﬁmtlpmw@ OWrub)Iﬁquaiechael ns of EpCAM in parti cul ar human

compr sFﬁé’%ﬁiZP"I%@%&%‘%ws%lan‘ﬁ%ﬂ%ccé%%‘%nabﬁ? BT A AR o 1
"Epi thelial tl:hmmegmm:lknersshowmml thelesle’ hEpI CD pol ypept| des and ' EpI CD 30

pol ynucl eoti des" £erns po and refer to
a pol ypept i de congf¥&ily s}foWé lm%ﬂﬁcgf’ﬁcﬁn oar?éB’ﬁ‘Q ErRvP ﬁ*??étg@y‘fa(? fasm c
domai n of Ep%%scmmhhgﬁﬁcatla&samb}aﬁemmraC| ds of EpCAM The terns al so
i ncl ude native-segquence pol ypeptides, isoforns, fr%gcrrent s, pol y eptide

variants and chi niggye Igris f‘ti‘é‘FlB‘ﬁ aﬁ’rdos’(e@iler‘?ée enfedisgen § ]Bé)roﬂﬁpéi’,ﬂdé O‘D”ﬂi‘é terns

i ncl ude tpe ggmet@pg%tsqgg@mgdg%gmm)o]am ds 289-314 found in Accession No.
NP 002345 and SEQ | .1 n enbodi nents of the invention, the 5 Epl CD

pol ypepti de DIz £ THED N th the nucl eus. A
t I
20 d sequence of %%%P@%é‘a??‘aw? W%‘Zﬁ%@&%&’né?fﬁ@%ﬂoqg?@ﬁ%ﬁ‘%Qs?eé?ﬂfﬁnié“ "

pol ypept i desEpighrlible Caset ddablers ranh cramalm a@ncersanTliee Eprthrrﬂiabe]zlnd:ey Mekersbi nant
or synthetic ns., The terms enco asses nat ur.al | rring
t runcat ed ordesseré gtl}?ff"iﬁmf’ i e%b@ £°r ‘fg;%ﬂ?ﬁ 991" '%?rfﬁérﬁfﬁe%ng/é‘?‘ﬁ‘ﬁﬁq

i ncl udi ngs natancerk. Methedsukd progidatifor aiagnd‘smgrass détectﬁg tted freven@t dr uBdeceSdtlanc ed

forms or splic 6}“ ants), and naturally occurring allelic variants. The
term " pol ypefﬁ‘%ﬁ'éa GHELRsamplenan opEP él%‘glt RfePragitisieg cagn prithstial sBrsst 109
20% 30% 40% wéid% pri%in dgsﬁl%rmﬁgd@ atRP ehaf QWbrist{ Q%81 a%oeﬂthgltr’ﬁ/%a&gr/‘ihag o 97%
15 98% or 99% am no aci d sequence identit particularly at |east about
70- 80% m)rer%ﬁ‘é’ﬁlﬂtﬁ‘émeéiﬂquosa%a“ﬁéh%f@ﬁ%ﬂ?@mﬂ Soepidhelinl cangsr & qpatientcul ar |y at

| east about l,gost particularly at |east about 95% 97% or 99% am no
acid sequence [ da tity with a native-sequence pol ypeptide. Particul ar

pol ypept i2de vari ainlesshigliecdaithdre s, allnec@d arﬂ&%nﬁﬁ)%en%ﬁéﬁd Qareindrav@dRo ani no

aci d sequenc tLty to se Ges i nt| ession 20
002345 and S q‘ﬁ "icomﬁ“’ggr‘?‘ apal Botie ‘8%&‘3 A’g@é“é‘f R Gt
Accessi on NOmvNi?loﬁ(bBlBAg'B emlfosE@nglaemﬁhorib sufpléhieny &lok@inttbe drigldugedirdcRt

i nst ance, E}/{ﬁe ptides ere| n one or rrﬁ%e am no acid residues are added
to, or del et F,paqsrfnttaﬁ iqqtion, pndare diofdon b Inpputadne erFlaﬂeéﬁ’@t“Hrc&tednﬁﬁ%re

sequences of Altheigh@hy ﬁeﬂbu:dﬁmd th&Y6ridlddimdarcR e @0418nt fré HEOEREbed PERIESN DUt
exclude a native-sequence polypeptide. In aspects of the 25 invention

vari ant s 2 et 87 Bsel i theirtisgyehihe inyertian: pytiglartmateriady andypeshetisrage described

nat i ve- sequep&ginpol ypepti de. Sequence identity of two am no acid
sequences or of two nucleic acid sequences is defined as the percentage of
ani no aci d resi dUd¥ngicahigagesgediige erein by widneind ancudsediusimtberstand tfragtians

i dentical W {fpdh& V@ﬁ'ﬂlﬁ'?ha? nge gq%'ldtU% n&lﬂ((ijé@ 1p?|5y§,e?% §e3 96 4{1% Gl gjn(it acid 30
sequence, after aligning t ences and i ntroducimg’ g ? ecessary,
to achieve tﬁeOWdz@lundﬁﬁtp@r@etmll rsigpers poe fractions ihereof %HﬂdreﬂlmledIOIbsndﬂrﬁedg any
conservat;jve t n ar f the uence nnent for
purposesu())f I?Ztﬂgr%%#nn:ﬁhg& erhgzc?] é‘iﬁ?lﬁome% pis ‘P“%@g%%ﬁﬁ %?@%g" ence
identity can408é ackirgbhed 0i20%y anére ugreferblye 0% onal S%AYS thd Aimb&Sica®@Rh USI Ng
publicly avail abl e conputer software including the GCG program package
(Devereux J. et al., Nucleic Acids Research 12(1): 387, 1984); BLASTP,
BLASTN, and FASTA (Atschul, S.F. et al. J. Mdec. Biol. 215: 403-410,
1990). The



5 BLAST X programis publicly available from NCBI and ot her sources (BLAST
Manual , Altschul, S. et al. NCBI NLM N H Bet hesda, M. 20894; Altschul, S
et al. J.wbbbiy/BrzaB. 215: 403-410, 1990). Skilled arti saos/aamidedan m ne
appropriate paraneters for neasuring alignnment, including any algorithns

needed to achi eve maxi mal alignnent over the full length of the sequences
bei ng conpared. Methods to determne idggtity and 10simlarity are codified
in publicly avail abl e conmput er prograns. Pol ypepti de variants include

pol ypept i des GQomkiiShdith AR As A6ddherSfIHRNGRARe Spbhdelicithd ¥hd HfMdr Genst O Or
derived fromthe am no acid sequence of a native pol ypeptide which includes
fewer amino 2&i @8 .@adrtheHacludenlyral relsrappetiess dis copleysiqarly dickptesothsgiisht of a
pol ypept i de can Rk | dfcdthicRdls otnt Hali Soss Babhas &n dfltheltfl, 15,
15-20, 20, 15 2_5%%? 356?69%%3 Vst gsso,osa?g, e ROR _f%oaorasrr%ké@ am no

aci ds in | engtigin. Pontplesrd epithdliabepmeers sncludewbrit ke nesdinvired tof a gyrnredlpgiedt i de
are del eted can.be, Breparsd by LEROIOAAN Leehnbaner ANd: CARPSaSup! uat ed
for one of nBTE fUNCtTonal acti vitres such as™ ne acbllll%y’to For <

anti bodi es spetihd canctoor faljopiay pelet caheer, Brepardahaen, prosthic agnent luag cancer,

pol ypeptide may conprise a donmain of the pol ptide or a portion or
Fragment of SHERAGOMRER: wapsarh Dhdder aaoralend pid etk Sandsis OFH EFELAgy

i ntroduci ng sivhiehhdet AnpRheldFEhintdr 3 be af differeRstA28Sasi Wiias FafYifl Ri@edst d
encodi ng a nati yeugol ypepti de sequence or domain thereof such that one or
more am no aérdinguiBsanitodimestss the saidhalipbtrgoer dy selRsfed frash sheagrann sanpigiigcd int o
the encodgd Bfe%teeancer,wlto@{ateoeﬁlcﬂ?mg%ecane&r[ QANGER DohnddraBRald dRtdogy, such
as site-directed nutagenesis and PCR nedi ated mutagenesis. In an

enbodi ment, 2%rigorsweydn averisules tinbedimonstha repithehidlecaateran breast cames Ipredi ct ed
non- essenti a 1:no 1d residues.. A tconservative am no id substitution”
is one in V\hk%rﬂgﬂé% gﬁ%ﬂr}]%mggri dtgéjeeéllltgéﬁgl i € ngeépisag‘éa i f%lc%rha@mgngargcﬁl%f

resi due w t hembsdimehtathedptkeliahadnder is gveand cankerwiin @lpaatcelak embodimentt the art. A
natural |l y occurrj. allelic variagnt nmay contain conservatiye am.n cid 30
Subst i t ut | onEP ek Eer (A aniss ity  opTF ua SRR 6 SRIBRHA FErEFIGr BYR, or i
nmay contaikn and ekt dahétri BNa Phrtidianerh BirA&it dthE lepAhclial SNt &SH MRS B PRI ti on

i n pol ypeptide honol gg, for exanple, a mnurine polypeptide. 21 A

pol ypepti de SHGEPBSEY REMOME: i ncl udes chimeric or fusion proteins. A
‘chineric prot el nivghstaticYptedfalPr QLS k1 the GBITRY bSRsiBility Ofa BAEd: ERRRIREAD! Y
biologically acti v_e).so%. c’tbﬁ)e pz(i)l.ypepti dg og@; a@ﬁ%sﬁ lnykeda %g %c&e@frvo ogous
pol ypepti de {riomeghe ingiabisitefte ptan sitooinghehstdyde) . Wthin the fusion protein, the
term"operably linked' is_|ntended.to.indicate t he 5 polypeptide and
t he heterol ogous po %ﬁgptslag@ear%%f tt?tgeh § %‘-e%?élm%m egigleia(%%wnotoﬁesru.sfye%%g Ofd

het er ol ogous exptsgipe pt caieriagnEpichefialCadcdr Mdrkees, Nr biading agehtsackastaatibadinss of

t he pol ypeptide. usef fusion protein is a GST. fusion proteip in which a
pol ypepti de is%ec’fﬁﬁ?@dEﬁSﬂ EW%PP%S#W“’(B’*C b@ﬂﬂ’@a?@ .aﬁﬁgocgﬁ’é SNl e of
a fusion prot®idlogdicl ammpleTlaRY! Rhitkies, EstONoPEN QllfdrdsNindidml @l §@é' part
of a pol ypeptide iﬁ fused to 10 sequences derived froma nenmpber of the

i munogl obul MPPrELe ¢ lfléﬁi‘ltqsy?“d@ﬁ)lﬁé‘F?lcprd’MS‘?lG%‘Fﬁrﬂ%‘?so_@‘éihr?é, ©asxaerlpr oduced
by standard pasRBMdApkskD et B¢ MivEURRbral spinal flofl, ¥RERL bifRS miR SFritdhedine

net hods di scl osed herein may be isolated froma variety of sources, such as
from humgh t flyidyandt fipdikeoA samply orebicie wodrditeetly ay opirispdifioch e sosmondsi nant

or syntheti cgipliRds. [ i f S d sim | .

15t echni ques.(mé §'pﬁé§{e§%gﬁg%tnﬁ) g{e}? dr?égyéér?%t o amgosﬁ?ﬁféf is'zéh%sr &r\{eg?rmg

nucl eot i des plasmdfrone higol, diditingeviscoid dinids| awt thdelkeorn denaiy rdasparsuct det i des.

The terminc d - a si ngl e- st randed. and RNA nodjfications
such as nethgwa ?ghggghggﬁﬁggauéﬁgpﬁﬁﬁ%)“??gﬁdfgﬁﬂésngﬁhgxw81bﬁﬁ@?@otide.
The terns " padpyeiscif ebd iidefitiandhe’ sdngonual osy dampir dn usesin adfects of the

i nt erchangeabl y herein. .pol ynucl epti de nmay, but need not, include

addi ti ongg cgldlgl%méli’e %@Héégﬁ}’%ﬂjg"sg‘&ﬁ%‘wetegf n%?’a\btfss‘ﬁ?a?fnpbut need not, be
linked to other nieeculphs tARdhEY beahil,RK AracBoBRRE twitfRiRr hdnSion include
Polynucleotidqs fg%,ife in the nethods of the invention ngé be of any

| engt h sui t aBPgcEPtides fian slinigally relevapiogurees pecdiraldy exnagssrd RNAiosagivelpis t er m
refers to antisense nucleic acid nolecules (e.g. an nmRNA or DNA strand in
the reverse 25orientation to a sense Epl CD pol ynucl eoti de) . "Epl CD
pol ynucl eoti des™ i ncl ude pol ynucl eoti des encodi ng an Epl CD pol ypepti de,

i ncludi ng a native-sequence pol ypeptide, a pol ypeptide variant including a
portion of an Epl CD pol ypeptide, an isoform precursor, and a chineric

pol ypeptide. A polynucl eoti de encodi ng an EpCAM pol ypepti de that can be
enployed in the present 30 invention includes, without Iimtation, nucleic
acids conprising a sequence of Accession No. Uni Prot KB/ Tr EMBL Q6F&26 or SEQ

ML S o - o,



invention includes, without limtation, nucleic acids conprising the
sequence of Accession No. NM 002354 11 or SEQ ID NO 4 encoding an Epl CD
Pol ypept iwe.2011/137513Pol ynucl eoti des used in the net hods eCTidaoivmwesitii on

i ncl ude conpl enentary nucl ei c acid sequences, and nucleic acids that are
substantially identical to these 5 sequences (e.g. at |east about 10% 20%
30% 40% or 45% preferably 50% 55% Q% 65% 70% 75% 80% 85% 90%

95% 97% 98% or 99% sequence identity). ~Pol ynucl eoti des al so
i ncl ude sequgng@sridedherstdnt RDNA Qﬂﬁpl%‘ahﬁﬁ& d&ved FRABAUSNAGhA Weookfdrates
degeneracy in the genetic code. As one exanple, DNA sequence polynorphisnms

wi thin the naeReGt pelemsusipieaetest Aarviijictapprerialed bartbese shilled ér thgiasicfhgsed
herein may 1Qarée‘?.5p%l udibeiibd 8O cdr%l}rﬁé' ,ih{\ﬁ‘&oin Qi AlnitGEdn Lol c@ﬁ%&o. aci d
sequence. Variations I n one or re nucl’eoti des may exi st anong I ndividual s
wi thin a pop®N,ipoiy(d)iemessengat BNAl (neRNA) b frection ahéreaf, cybdplasiaciudkiéA, or

pol ynor phi_s al so .accur i.ch to changes in the am no acid
sequence Of W%ng efigr m@%&lﬁclcmc;des whi ch may be used in the nethods
di scl osed her 3@ n airger ;i;dnﬁifuuldetéc}kS cﬁ@%ﬁ&ieﬁéc_ﬁbliydlabélélﬁht Jéu_sebpri dioieenwmdﬁaesl _
stringent conditions, prefer y hi tringency conditions tq nucl ei c
aci d sequencé&siB mﬁwoﬁd{;@ﬁ“%ﬁﬂ?ﬁﬁcﬂf@g?be @.Prf}ﬁtgﬁ?%b‘lﬂifm %?Wﬂ@@ﬁ@&ngf}ﬁdi tions
whi ch pronmot enRIVoMHORNA, 284 nRe AleRrdblOWcdrled HASE a T defbel IF cbfiGerRyl  OF
can be found in Ausubel et al., (eds) Current Protocols in Mlecular
Bi ol ogy, Johrihovietesjable i8beisan he aluntineyesy labg, Buoresgers label, Biorlumiieapnt lgbali ngent
copdi Ll ong. MR BAu e REh S kel AP ABRMErDTkOYEr L han, Lhe Lher T

or the [

mel ti ng point speciti1C sequence at a defined ionic strength
and pH The Tm i sTérhe pobmpdeatidas &ofunpheientcbempieedn bekibeled tdifémgttially fibin and

nucl ei ¢ aci d_cpncent.r.ation), a ich 50% of the probes c l.ementary to a
t ar get sequeﬁ)@ém C;i &'ld%ﬁ %fce)a %af?ndtg%f\aﬁllhf SPPYA £ f%’éprgggﬁget% Pé’g‘/g‘ﬁéﬁ es %8%& ally,
stringent conadintal idévidvalsl (elgethbseosse afflictedivith ot prR-dBgotedao As @pittetibl AAcdrs | ess

t han 25 about 1.QM,sodi ion or other salts (e.g. about 0.01 tg 1.0M
sodi um i on) ahaar{%aftp@ﬂ%g]rfmwnlgs t{gﬁm n “&iﬁy‘ﬁﬂﬂal%@@qlﬁts B8 2 diffptspfes,
priners of OliseRBYGbeOThd@szel folfhuckBrideaCanbE GRS #BH) tha Mindindivifagi pROC for
| onger probes, priners and ol i gonucl eotides. For exanple, a hybridization

may be conduétkeatgdiffgen timeqwints, andhpoingiger ds¢ilingrofia trasnqnsBo) changaisout
45C, foll owe : 4 ' tion 30
cont ai ni ng 6)%X C%(:S,Sﬁ)(l)l\.ejgg/l?g%%k%ﬁgr léf)%ﬁ% gﬁﬁﬁg%%gean? (%F%g}\}\%%)g[%? %&ges%@%\rg in a

sol ution of 0.1x B@Ccxmy"s0bjsst,SpBicat” BECindividial” are usddphEPhpgestiyberemt | des

al so incl ude ed pnucleic, acids or nucleic acid, fragnen and vari ant
fornms of thealtrll(ijg‘%%?go gc‘?’d@ 'ﬁlo%dce oasfléraalosfucgeafsear SR ﬁg?‘te'is naqﬁﬁé?g ‘é{{ﬁ?’s%r by

al ternatize swpeaddef hatingrat iRNAdroobdigs pekpogdtq oa bEMNAscréentd agRpitieliaf a

pol ynucl eoti de i ncl udes a agol lElnucl eot i de, s?qluence t hat conprises a

conti guous s SY5EMm dParEeylgr agiig %rﬁ“ﬂﬁftéfi yPitheliplcanger 'aBI?LmeB ineiideebitiizad, in
particul ar afinite@s doaketid arfmANIpERd drikasls, pilfates RAY hinfidsapleeraly, kiRasinsabout
10-12 or 10 to 20 nucl eotides, that correspond to (i.e. identical or

conpl enent ar Wf?rdj’,ahamﬁrégi on of the specified nucleotide sequence.
"Significantly di Afgpeftsusde¥@of nind it HeePincRii gdb?e%p{hap{nfege fsence”
in marker levels in da patient sanpl onpared to a controf or standard
(e.g. norXml ohegemere syniptoray gldscafiveood an dpiftebalemncedi(s.gasendicegte, luowp drevel s
in other sa r L.ent resent. | evel s that. are, hi gher or

| ower t han ngatgér{g%@g%r@%egﬁop rgﬁé/eanéfgﬁg t’idgﬁn%ésrgv,]nep?me‘/flé?a];‘bf‘fu e | evel s
are at | east suspead df Bavirg, arBepithelid, caficer Thay8alsdOhaoe che drim@s risk gha@orsoA | ower

respectivel y, .t trol or. standard. "M croarray” and "array," refer
to nucleic atiy grgushgcgﬁdg%ﬁaélengf 'rﬂé?jlgfif)afm?)rr §Fl?1e”88' “%%gﬂbﬁftFngoreftaP s that
can be used Howeedreetsulliittsheettad o€andag epfekslr Gines SPcoApRes int iRdiopuiihel i al
cancer, for instance.tq nmeasur ene, or. protein expression. A variety of
arrays ar3§ a\‘}vﬁf’ ﬁ‘%lsorle%e“éegr?ﬂé?‘g‘iﬂéil%fgg?s%% for yhom thg é‘ﬁ%qp‘éf capeer ot kppvgy 4ng

synt hesi zed ptdpfoRhcdiRehadlenedr (&Y, {FngChium tMamsdenyy Affynetrix, Inc. or
the spotted cDNA array, LifeArrayTM nmade by Incyte Genomcs Inc..

20" Bi ndi ng agent” refers to a substance such as a pol ypepti de, anti body,
ri bosone, or aptanmer that specifically binds to an Epl CD pol ypeptide. A
substance "specifically binds" to an Epl CD pol ypeptide if it reacts at a
detectable Il evel with the pol ypeptide, and does not react detectably with

pepti des containing unrel ated sequences or sequences of different
pol ypepti des. Binding properties may be assessed using an ELI SA, which



25may be readily perfornmed by those skilled in the art. A bi ndi ng
agent may be a ribosone, with or without a peptide conponent, RNA or DNA
nol ecul e,wonoa/podigpept i de. A bi ndi ng agent nay be a polrgpapideoodiat
conprises an Epl CD pol ypepti de sequence, a peptide variant thereof, or a
non- peptide mnetic of such a sequence. By way of exanple, an Epl CD

pol ypepti de sequence may 30be a peptidejgortion of the polypeptide that is
capabl e of nodul ating a function nedi ated by the pol ypeptide. 24 An
apt amer includes g JhActQf rifk\dr M&%‘ﬁr@-dﬁsﬁ@stedl?d Eﬁﬁelﬁa@ RG] RLIGIRG sqa]e@tnd
proteins. An aptaner ‘that binds to an Epithelial Cancer Marker can
produced usi Mithcwawemororg fagteesHar dﬁ)/é@pmwanmmhehahm@ere&ﬁbrfaqﬁmmn&tngn [ For

ptaner & ki oG, Gt S 1RO TS Ak OBRRT PRULRm B inBEIT LGRS o

al ., Chem B|p1:eIV10u9m5w3nt55Qca(10_®,%9 exiffiriginogicamcer @snases diddifestyle.427- 429 (1994);

Lato et al., 91-303.(19 ” 69- 78
(1965): atd uphot s Brederdh.Erier Eetadiogyipg PNl FhecB g sifier Pidioie)

Ant i bodi es i el ideheifichioh oflo’ crmtoré pﬂaipérﬁds dfa,casenidngild @ aznbjedrpidtliading but

pol ycl onal antjbodi es, nonoclonal antibodje reconblnantl ced
anti bodi es, Pk PRBG dae St FRIPECE}S S SPIVEAL Ganeseumal Ot Fheef }Zﬁgﬂy the

bi - speci fic adhiifdeb©s) the BxITBRioARE biROSH Bste MAHRRN g REingBhi IQquihﬁt%d td: lemer i C
anti bodi es (for exanple, antibodies which contain the binding specificity
of murine anEPBesdirkicancerMarkers disrlesedthrmin enai ni ng portions are of human
origin), gingle-ck ” bpcl F I e
chain antl%bodl es, %r#uﬁtycﬁ (iﬁd: %teﬂlag%lug/gd &r&ld Fﬂ 921&]681 a%ﬁ %d?%aFeaﬁrlr%%{s
F(ab') fragmemt moleclﬂabgham ofamﬁrroeag,ubrhmke)d thamgln bodient anglhitr noiraovadent bonds

di sul fide-li Fvs and anti-idioty nt i anti bqdi es,

epi t ope- bi ndllﬁég ragrrléﬁl &epm%y’ lg?pr?gtl eﬁofgd 8‘%’?&5“%? tipf}%'%rang%}g’ﬁa
enzyme conj ugﬁ)ﬁﬁ'&alﬁlfnsloﬁbﬂé belsipepeidésy @lgl ¥BSosylafiofdatdtglaticais, plaspiopastioss,

i nclude i munog t@ cul es anggl mrunol ogi cal | y active portions of

i mrunogl obul |a’P1 & r%@m aggentsgfa msegwfaﬁétoraalmnémt%w, ARG Bsndi ng

si te that;si MapNOE PRE lafd AR thouded vRILDhE MedInEH kDR Ypept i de.
Ant i bodi es including nonocl onal and pol ycl onal anti bodi es, fragnents and

chi meras, may be pheeFedEREGAMG felrndels el T Knrowianeo proteis ecosipiisingcini n t he

o Skt S A AR R B IPRARSTT R e 0

256: 495- 497; pibigWay itds cethpos¢d 988 arge extraneliugar do@5inNB6Had mo8kid3)L(FHEx), Got e et

al . (1983) Pr i 2026- nd_Col. | Cell

Bi ol 62: 109- i@glefl}%bs“%@g‘@preg’%‘é‘rog ?S‘rﬁ““&ac‘%ﬁg%%l%ﬂ'é‘i aids t%%%&gmééiﬁéé@?

]g 1989) Sci en¢§ agdip s%ﬁk(&tob%ﬁicfdmmatmff thraemazlr @idsqgag. Clel(TDnﬁmh@ adlls 89314
ragnents; an 998 ochem cal Protocol s, Humana Press

Totowa, N.J frbﬁEgﬁ@rEngba&é{‘%" %M fﬁ?ﬁ@%Pr’iedk’%‘edBWltWPrﬁ]PFo%’S}‘iaéeuuFﬁ‘h&’ﬁ@@!“obuI in

libraries to[Bdgnti{ly N8 @ntBlprO(ﬂszl(ﬁrﬁsvbl@d][ §he fRAGE Eﬁz?mfe(%nsl%d@é 5314

pol ypeptides nay al so be obtained fromscientific or comercial sources. In

an embodi nenfMyP acKs Jes\ReguqrisA @Hﬁ@tﬁj@ﬁe&rlt&héourﬂg qféfain@qr\ﬁéO()éga@n@geSEpl CD
pol ypepti des4if4ihey bi pd t u

General Methods A varrl e{}yle\gﬂ‘ B?re@hdg\g\d {C[%rzgﬁt g{heltgl%g lgcfegt %th% n%C§t| c and
prognost i2é  Bolgpeptidest isoferros, palnrpmudc m&lang) preanes, aahdnmlanec ordfesion f)notbﬁﬁsl on of

subjects wt nedi spasit i n met hods ,. for
exanpl e, uti Plf ?38@63?0% g%‘i“%"ﬁ%g 3%? Aéﬁd éégprrgﬂmq} lﬁgsr é’lf?‘fde’aﬁvggﬁéﬁ“ndi ng
agents (e.g. lialﬁtaﬁidmodblege)ptidésr@mpedinggm rgtenE| folhdml Aq@epiondes Nmobesdisng
pepti de frag J’$]§Q [> rticular, the polynucl eotides and anti bodi es nay be
used, for exa ?1) the detection of the presence of 10

pol ynucl eot i de mftmaﬁthﬂm: Cavtert Mariced e Gicludes CEpEID gﬁﬂy;féﬁtﬂfes” Q@hd “EpICD

under - exp e55|lon gif NRNA, relative to a non-disorder state or the
qualitative BYYYERIHSati ve detection of alternatively spliced forms of
pol ynucl eoti de t renesemisPE IO’PB‘b&?pe!ﬁﬁ&’esCQﬁd' @p?(tlﬁ” Wiedr o Eﬁélyfép'ﬂd@ Iefslgns or
susceptibility toward such conditions; t he de ron of 'eitHer an
over- or an WRd¥FPEsmitadeTRan of E;BGIA%eBtel @é@&smlfaﬂﬁ)memt(xf EpGadvi-odimpaseder
state or the presence of a



15 nodified (e.g., less than full |ength) pol ypeptide which correlates with
a disorder state, or a progression toward a di sorder state. The

nmet hods dwecnilbedsiBer ei n may be used to eval uate the prebakiAd2ntiypoafiit he
presence of malignant cells, for exanple, in a group of cells freshly
removed froma host. Such nmethods can be used to detect tunors, quantitate
and nonitor their growmh, 20 and help inRgthe diagnosis and prognosis of

di sease. For exanple, higher levels of EplCD are indicative of an
epithelial cangebs %mﬁ%%BﬁEb@Al@lp'TB@ﬁehh@&ls&ﬁa@ﬁﬁé natlve- s&flf chdeCpoleptiicgast
cancer, head and neck cancer or prostate cancer. n an aspect, the

i nvent i on coifemph.aifagsneatsnaelrstids varaiseandi Ghimgyict Wefualggrpé@@ns/éw% Br stage
of epit hel | b, GANEtCRIRY nSBY ol QUUGLE JopRdiflf hhfhoOeids 2491334 Ghundp EP! CD

pol ypepti des, ers assocl ate epit cancer, 1n cells
froma pati emcc,:esanldl\bohﬁﬂa@(nﬁ@ ik SBRJDI Ne. \luhlhendoqdmﬁ@tsecpfctbe tlrryeiltdmnthefy a
profile f ative I SIV ness or stage of

di sease. $hetE @%BO gpegfdet'ﬁe E?’nvlgﬁ?ly%er?uﬁgeeasﬁ‘i%?aet Yt e B8 Rount  of Epi t hel i al
Cancer Markers quAntratied-eduénae pobgpeptide” fdoﬁf]lih@essm obptptldei ngyirgetie echniee
conpared to a 30 E determ ngd st anda éaﬁg or ﬁé of f valg A standard may
correspond t 8MM9V &Y SEARERAGS PLACRPIYRSPUde SRS KAy Sugh %"é‘r"’F‘ls%ﬂue'écérrpl e
from the subpeigpepti@és daf¥e€lsslattt Faki fadir&6r efaa Ibe grdaemrbglremam orispnthéct | cul ar
a sanple froma subject with a | ower grade 6 cancer. Levels for control
sanpl es fromMsa tTIli‘9 tefih pre¢tisalby ewﬁwrse% oEpaly Ycpmiting druacatedner segetpdpy
prospectiye Ms%fab@l&ﬁéb%@@ga 1y\5@ptﬁmsﬂla%w lﬁahdlﬁg H&lhr%ﬁy oiré%ﬂmghéé igHbAEL S who
have no clinically evident di sease or abnornmalities Tay be “sel ected for
stati sti cal éft&ldiil@glatlﬂlhqnb@dsfoms/ obepheedearlaptsh dndnetityrgllofocatrng sti¢lisal | y
different |eyghs,of Epithelial Cancer 5 Markers conpared to a control

sanmpl e or previ ous | evel s quantitated for the sanme subject. The

i nvention al so coﬁheeﬂeph apagpeptide vaethind deankes poliyfepdddavirignat Uistabooul (%,pl e

Tot hod for anblty Sl hatae Boor breca ourpioa oV gk de 3Bk BRtor v a
Cancer Mag ke|98%a61d9mmﬂﬁn01@cldraédiﬁﬁ@ idéad dy ,aficERAG iat least! bALCAL-8098, @brean
epi thel i al cancer The net hods descrij bed herein may be nodified by

i ncl udi ng r eBYEMIYTY @t dedpsteabout k@‘yﬁaﬁtﬂ]ef‘@“’orpafﬁ‘ﬁ'lﬂ?r%& dest abauteModineg t he

mar kers. Ot hggriB@rikedt FeabQibo 98 865 H 79201288, dniiad HAe seq%ﬁc@%htltly WlhL Blaki 0L
BRCA1, BRCA2, urokinase plasm nogen activator, plasm nogen”activator

i nhi bi tor, aPrAvense Pobygeptide HRartiqwiar ipelygentide Variantst have atclaest 29- 80%{:8i%ie90%\n t hout
L2ty on. BEASYMr OIS ol scBRREORBT lequAR TacRALER LB 2 | an

cancer |ncI ude, w t hout 17 m tation ers nmay | ncl ude
EpCAM an@0EpBe. NYue028HE aadi SEQBDhNEs 1, in particAlsr notied atids @B93 &h f@mdt inel i al

a6, TechRraSHEr N NPERGE S ol M BY NQidl. TR Bl b c it e, ®
pol yner ase c palypeptidaottiesin ()M)rn(ﬁéldmhﬁbbbilddts&ﬁfe!;ﬁkﬁad@&i&&%r@él@teﬂ@ohl lﬁaown in

the art. Probes, n hybridi zation _techniques to det ect
pol ynucl eot | Yesr Gﬁﬁ@“‘f“é%%%?&@‘ﬁ%@ﬁhr%l@@“’? SEERSS OF Hi5t Radxrepifiea Heudigubat i ng

nucl ei ¢ aci dsar@itsarddeskhér padies, BARREIBdd J@dﬁ‘v@s&ﬁ%ﬂc‘%%lﬁéptﬁ%hﬁras&@s o?'hfér
source with a probe under conditions favorable for the specifi

anneal i ng® of VR aHuEs F@‘%@W@W@!F90"5"@&[19@?1@@9"?5&?0@41@ mﬁwh-@r@eml ds
(e.g. under s§ipdpagnt conditions as discussed herein). After incubation,
t he non-anneal ed nucleic acids are renoved, and the presence of nucleic
aci ds that have hagHengF 3eqtiyof tweamingbeidistquenses ar ef thotnacieiscicid sequences

is defined as the percentage of amino acid residues or nucleotides in a candidate
sequence that are identical with the amino acid residues in a polypeptide or nucleic acid
30 sequence, after aligning the sequences and introducing gaps, if necessary, to achieve the
maximum percent sequence identity, and not considering any conservative substitutions

as part of the sequence identity. Alignment for purposes of determining percent amino



Nucl eoti de probes for use in the detection of polynucl eotide sequences in
30 sanples may be constructed using conventional nmethods known in the art.
The probesorray/cesmpri se DNA or DNA m m cs correspondi ngPCo/Gazpavindam of an
organi sm s genone, or conplenmentary RNA or RNA minm cs. The nucleic acids
can be nodified at 27 the base noiety, at the sugar noiety, or at the
phosphat e backbone. DNA can be obtai nedpgsi ng standard net hods such as

pol ymerase chain reaction (PCR) anplification of genom c DNA or cloned
sequences. Cafput Alcldi NG sHABenkd QShLitl Rart ReachlebedAVaRbustdaekntionll Q&Y QforPr | NEr S
with the required specificity and optimal anplificati.on erties 5 A
nucl eot i de prf%écwmsequiesm aeilahle woalpaf@f SeitwyE engludiag atﬁ éf%%omoagma

radi oactive b@éﬂ@ée m&v@féu;@rjo\é{ QIesNhélElc%l@éjRGééﬁxfcﬁ @'(gn%kn a[*ﬁiwaﬁLﬁS"flf" ci ent
hal f-1ife such as O her det'ect abl e Subst ances t hat

may be used PhaSitieabhi AEAdALREL Sect dcboMleacBiny 245sPRct1fi BX90ab8ked
ant i Dody. +f| WONTOCHlosSATRAUALE o NI G NHIAO Ry ARECIHI AT B! 200! o

anti gen, and um ne n appropriate
sel ected hav AﬂthHUE@aetdtl INCRINGLVINTE Ryfthelsgey M m@m Ahscamldsmt ally. rMoloBldl he

probe to the,nuclej e, detected a mount . of nuc aci ds
avai | abl e fo?pﬁyﬁ)@l'& 9‘3@){1 gl?.ﬁ%del LGy SHLLC mﬁea%’y(%ﬂ”iaﬁl 2™ rSn ¥l eic
aci ds on Isfjl ma@up@angrﬁn@uqmlacﬁngﬁﬁy @lga?thmls as&lell itd hlﬁﬁﬁve?hammoﬂlgﬂﬁﬂhr anes
abor at ory NEHALH (D iRRelcpIyie SETFraGFBRCoREH Mg e BEThend t o
det ect EpbCDsipflapiiled &faﬁﬁe@eﬁ&pumlusffa%mleycoh@uﬁwﬁ%g}aﬁ@I I's. The nucl eotide
probes may al so be useful in the diagnosis of eprthelial cancer, involving

Epl CD pol ynucl eot Peleepiide weiAntsoirichige trebyppptisgs smpdsingfaménsi e¢id| feaveneesncer ,
or monitori ngufﬁc&{l}gfla fd&l'tS of &?%&“H% thér{lﬁlsgg&ﬁgé Rcecbffaglgl eg%yé)% d des in

a sanpl e may involve the anplification o S ec |c gene s nces using
an anpl i f i cawhish ingdudes EwsuahingaciPORan ﬂ@lnlamwamﬂ)twptidee Aap@tlyrsmsfraginehhﬁ“

anplified nol echni esk to_thos | ed
way of exanpﬁg)%wggpﬁggﬁuc 5 8‘&%‘*3‘ 0;5 PER f 8’yey) lg) éé gé?jbb%@
assay to 1anpksf30, 85p40, t4ﬁpﬁ()6ﬂ 78, &@I%nmm eﬂmiofbearﬂlnd atids afehgthyP@tip@rdri on of

a pol ynucl eo |de derive from |n the ol igonucl eotide priners
are specific P%‘Pert“f ‘“é"hla’z@g‘ﬂ%‘? é’e?téﬁe ‘i" E’E PEB "e@l§¥ rec?ﬁéméﬁ‘fpl ified
CDNA is thente&ﬁlﬂ@xieataﬁdjczﬁar& a@m@t@aﬁﬁioﬁ&bﬂﬂoieefﬁmbﬁa%nmslsu&n&wﬂe bBllifyhe art,

such as gel el ectroPhoreS| In order to nmaximze hybridization under

assay condi t fOfEM 3 ibofigsssPegific fir snealyrsatiteo ye Bortian Ph@agm@ﬁ@éél RQIIYPFPF@
i nventi on geﬂﬁSI%I{MrlsQ%\ﬁ%nﬁfn df%%l}%@@ﬂfe oPQ¥briiBh 6 £LARNYohc n,about  75%

and nore preferably | east abou %identity to a portion o En 30
Epl CD pol¥nucl eotAmeHeltcwatlaritsnaytaﬂﬁ@;beasmtedtbyl le@&s’tucm@ swhstitugions, aditionanat
preferably a th an_enbodi nent. t i mers
and probes a?eéllﬂa@%netégtn%% C%Q 3€%Agn ?%{eq’gtp ngépq"de PRSP doBgin hSiedt”
Hybri di zati omdhrtdataumplqr fmcaahmcm acehaibttnsonspydditions daeietenand;lmé étrodoetar

bri dj n, and

stringent con ons herein ti

anplificatiof? é@hﬁcﬁ(ﬁ'@é’“&f&‘é‘cE’f"gaglan%@%lbﬁ ipfrRiugsd sgﬂ‘dfga@g@%@ﬁ §UFR st ati ve
and quant i t atitevdircamp e iusageiiesi3Olayd UBLRGhddiifede XRit@SHERY . [F04n exiBdifont,> RNA
may be isolated froma cel|] type or tissue known to express Epl CD

pol ynucl ot i §¥E°TVERG ?B%?‘ﬁtﬁ’“hf“ielm%’ier?@"{‘%%r RoBriredicted nghessentiy! aging aidr d

Nor t her n anakegRiass) A0toReRat REMIhIAESsubstitution” T éhe R WHRE Sn @RthoRLRRESH y be
used in situ,i.e., directly on tissue sections (fixed and/or frozen

patient ti ssiferepBted; Wetar pBiResedgssidues with p sisriter |St§‘ﬂ§halll>0ﬂeﬁeraln0fa‘glpeh‘,@reof t he
invention, aggRidiathd St Provi ded enpl oyi ng reverse

A naturally occurring allelic variant may contain conservative amino acid
30 substitutions from the native polypeptide sequence or domain thereof, or it may contain
a substitution of an amino acid from a corresponding position in polypeptide homolog,

for example, a murine polypeptide.



transcri ptase-pol ynerase chain reaction (RT-PCR), in which PCRis applied
in conbination with reverse transcription. Generally, RNA is extracted from
a sanpl e woesuei3zaBng standard techni ques and i s rever secrransariobad t o
produce cDNA. The cDNA is used as a tenplate for a polynmerase chain
reaction. The cDNA is hybridized to priner 15 sets which are specifically
desi gned agai nst an Epl CD pol ynucl eoti de; Once the priner and tenpl ate have
anneal ed a DNA polynerase is enployed to extend fromthe priner, to

synt hesi ze a copya@blyp&side aRBbadRereihiacltNA chinlcdid @6 fidlon pasia, W eflimed t he
procedure is repeated many tines until_ sufficient DNA is %enerat ed to all ow
€

vi sual i zat i oROBYN" e hiUHBRIFEBRMBPrEeH At Phiaramieterghly diclogieally @réve PbEKor esi s.
20Anpl i ficat g d A9 firfl Rélerofd ] f E@,J&'ﬁ@n‘ﬁtp‘dﬁ?& W th
suspected eplbt' rééli;iﬁa? p%éng}rerl,.egﬁ(d? n%llieréi ugﬁj%m)k%gﬁti .sera.not alffI?i cte %?1

epi thel i al cdnthér therfusien petein.ythe terge operebladinked” isdntendsdrtedadicate that the

met astatic dj e j rfor . ver wLuthaons of
CONA spani nboSgerd, S0 (e oRECHERA o SRR 8 Y 18RS B ALy Bliel BT, Oy
di fference i hetenofgess ipolypéptids enaar bd fokiel utoi drs Netbrniihes stbf-eciimmangf] ¢he25as
conpared to the s di lutions of the nop-cancerous .sanpl.e or early:stage
canber - sanmt ENRGOE Alrth dEieSisiit § UGS RO Pl MRy PoraRhdy

A i gonucl eot fides tothe IORELINUS 6PGIEREGueARE. Atsthdr leQih D bER fidbry i Btandes nay
be used as targets in a mcroarray. The m croarray can be used to nonitor
the expressi Bﬂm}"&g&bgl“bffust‘% PERSTIY rilicVRiBh idledr B X o PRRRASAIAY iy dhedi

vari ant s, o Mut&ubRBs derRARd 3 LALNY DR McSHRundNBLUIATREER LAY Al Sd

m croarray may be used to determ ne gene function, to understand the
genetic basi &isigh proteinseande produesddiyastpndard regombinantd8¥A tegheiqees. devel op and
nonitor the acti vpi . i ek I i al so 29
i ncludes an arr ayp%%l%gtrl?efssiu%égqég&%&%ogdls3%9@%%01}6%25@?)/ g‘%@’@g??@%ﬁ {/1 t her
epithelial cahsamcespsuchras.frohhdumnan aysue appdseor Ul otter asweags, ex prepasd iy of

Epl CD pol ynucl eotides in the arr The, inventign allows the guantitation
of expressi oﬁecg'flgltn?irg %rol%lnﬁﬂeg'lceg]f’?‘égss.orTPr‘é ﬁnﬁv‘é(mqi" opr gy 18 aﬂ#csr"B'a\?rr ays
conpri si ng Epkhilqye] ynucl eotides. In one 5 enbodinent, the invention

provi des a m croag for.djstinguishing.s | es associated with epithelial
cancer conpri sing IIQ?%B%IF‘PtIdBnéﬂf?r}Oaﬂa&é@ %‘b&’g‘gzﬁ r“élae‘_?ffd_eiﬂ; UL B pr obes
bound to a sHp§fikleotided®r BEIXYAbERLEISIIES THE ARRSInEOIR 0SSP Chn REIRIGERded.

conpl enent ar¥? and h%gll:\l di zabl e to Epl CD pol ynucl eotides. In an enbodi ment,
the array caR feandsEiA podifipationy suches methslatiouersaapping expywesiifind fomes off  Epl CD
pol ynucl eot i ggs Ipblgm;ctﬁ%ﬁaé.r e EisS “BATnREGHE And aro?ig{)’rﬁx Rigle g gal gont exts
such as tunor progression. An array can also be use FSr ascart arni ng

di f f er ent2p al inéstghrapgesblyrhepean.tfe polsnuieckd @By poit yeedenaoinelddesadditivdalogkiingnal |y

other epitheljal er markers. in normal  and apnormal .cells. This, may
provide a ba%) { gény&%ﬂ’ nacrer e Al §¥% lgtne%doﬁ(lr’}db%E’ir’]@gqggt%fn@ieﬁ?lﬁ? andraet s
for di agnosi sarder drieppapendtérials. Pdlenuctotidaor ukdThhe pletiods 6t thOMyveri®a magnd
anal ysis of mcroarrays ar |1 kno to those skilled in the art, (See,
for exanple, HABP%?‘IW&F\’}&}TS”' leg‘?r %P"‘.mc(u\f%@?)th‘l‘jz .Ceﬁé‘t“.apR’(‘fat‘?)‘l‘slfl?ﬁF’?‘"_QG?fe’Schena,
et al. (1996)o Hitense Makleic AG@GholRies (83: 49 HNAOCGLONABatASIEhMeIbREseet al .
(1995), PCT Application W95/251116; Shalon, D. et al. (I 995) PCT

appl i cat i?%n YIS ENEsenfgERlEP pofynugleotide). 3| . (1997) Proc. Natl. Acad. Sci.
94:2150- 2155; and 2@BRID eolyrikledtidest iRbludd 1B Ahcibbtides Félkodily- an° K39EP662. )

polypeptide, including a native-sequence polypeptide, a polypeptide variant including a
portion of an EpICD polypeptide, an isoform, precursor, and a chimeric polypeptide. A
polynucleotide encoding an EpCAM polypeptide that can be employed in the present
30 invention includes, without limitation, nucleic acids comprising a sequence of Accession
No. UniProtKB/TrEMBL Q6FG26 or SEQ ID NOs. 2 or 3 encoding an EpICD
Polypeptide. A polynucleotide encoding EpICD that can be employed in the present



Protei n Met hods Bi ndi ng agents may be used for a variety of

di agnostic and assay applications. There are a variety of assay formats
known t o wbeoslkisriied arti san for using a binding agent wPoTa=2entooesttar get
nol ecule in a sanple. (For exanple, see Harlow and Lane, 25 Antibodies: A
Laboratory Manual, Cold Spring Harbor Laboratory, NY, 1988). In general,
t he presence or absence of an epitheliahycancer in a subject may be
determ ned by (a) contacting a sanple fromthe subject with a binding

agent; (b) dﬁ{v@ﬁtdnn&cluﬂesi h\@lt}ﬁﬁminﬂtaﬁoﬁ ex@lei®fackg! N&ﬁﬁfslngethkh%uéicﬂdﬁ‘ to the
bi ndi ng agent; and (c) ar i n the I'evel of pol e wth a

predeterm neécg@csﬁ%%lpd‘wr.o 154d for YERUBR NQ.(# eﬁ&?qli‘&gﬂ ICREobpertidgoof t he
invention, the bi maﬂgle@%@tus&(§ 1@91e819%}h<?9%f the inventidn 1n@fﬁd@%91’ﬁﬁ'émeﬁt9@

i nvention provides I'agnostic nmethod noni toring or di aghosi ng
epi thelial cawdde acid aqumpfecatndbgrummlﬁs ahat rege BpbsGOUipldy yqtﬂepcaldesthm a 30

bi ol ogi I o r of eac th
alnt(:) i ggldlcgs s%@&? ef%]ratt Egaft%p y{‘)”ep ’dﬁéoz}"\/\%?)é’h&aésl gpr%tgcatbfy ?ér%’l rectly
| abel ed wit h60f)ét@ié/567bf7@7§%b&l°/ar86%s9ﬁ£rappsdfet9€w hstg, drt@é"/d@q@gteaidbmtﬁ)ubst ances.
I t of t t hod for, detecting or .di agnosin
b et o beancebSiytllip s 8 i Qienirorat GifE ot n fhcadt B R EDreor
obt ai ning a aaérmldagcﬁﬁ&aﬁﬁitﬁdg@fen@@cmeammee)aa{;@mm y@?a{de@@@mofﬂh)sms
al

contacting sai, nple with anti bodies that specific bi nd Epl CD
pol ypept i des Wi H‘eﬁhe OYHETHIE SRgueass ke @Elﬂteéialb%mert Wr@ﬁldlsﬁ@éﬁde@e“’dﬁd“afyor m

conpl exespy 1@ RASAhURELdnD thaPIRPRHR b FE: tﬂ%l%ﬁ% R4 yeaﬁemcb Gk%a%r%ﬁﬁ Bhe &0 the

sanple by quantitating the amount of the conpl exes; d (d) conparing the
amount of EpMorE psieph tm@@glsparemndwmu@lhelltbalrmm@slampn fuet theairad ahelicof

i Che. amount i oLy AR KRR AL P oSN hertl BTl R i o™ O

anount in themoonrtidokquesce afdipobpeptideof an epithel ial cancer or r| sk of an
epi thelial cancer

th t
met hod for moni t ot PHGCk eﬂtééeﬁrwg‘é‘\lhég@p}?fnusff?'netﬂ? f“ﬁ@i[’i?sa ‘S"i ﬁ@@%rg'i?‘ﬁ Sﬁdnc fks @

i ndi vi duab, aoJRdE iideghat( BybridRet @eiti BEingdtH: | dAdESs, Whifehblpi gh tsainshh
pol ypeptides with a sanple 20from the individual so as to form conplexes

conprising t RANIGONS HE é§‘°'§ﬁda‘E§I eRs96t et EaKD i Relyyeleatidep | Apprqppipte
determ ni ng Qking@ke ebriditbnk BRidAMRSROE DA hPBRtHkioR hirelQIIRh &Y iRt BBfidoR 1 n the

sanpl e; the art, or can be found in Ausubel et al., (eds) Current Protocols in Molecular Biology,

John Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6. Generally, stringent conditions may be

20 selected that are about 5°C lower than the thermal melting point (Tm) for the specific

sequence at a defined ionic strength and pH. The Tm is the temperature (under defined

ionic strength, pH, and nucleic acid concentration) at which 50% of the probes

complementary to a target sequence hybridize at equilibrium to the target sequence.

Generally, stringent conditions will be those in which the salt concentration is less than

25 about 1.0M sodium ion or other salts (e.g. about 0.01 to 1.0M sodium ion) and the

temperature is at least about 30°C for short probes, primers or oligonucleotides (e.g. 10-

50 nucleotides) and at least 60°C for longer probes, primers and oligonucleotides. For

example, a hybridization may be conducted at 6.0 x sodium chloride/sodium citrate

(SSC) at about 45°C, followed by a wash of 2.0 x SSC at 50°C, or at 42°C in a solution

30 containing 6xSCC, 0.5% SDS and 50% formamide followed by washing in a solution of
0.1x SCC and 0.5% SDS at 68°C.



(c) repeating steps (a) and (b) at a point later in tinme; and

25(d) conparing the result of step (b) with the result of step (c), wherein
a di fferewoeoim3sriie anount of conplex formation is indi earicaoafoociisease,

di sease stage, progression, aggressiveness and/or netastatic potential of
the cancer in said individual. The amount of conpl exes may al so be
conpared to a value representative of the 30anmobunt of the conplexes from an
i ndi vidual not at risk of or afflicted with epithelial cancer at a

different stage. ggdDp polynucl%@hdié@oﬂéoe%cﬁﬂ@cthfnb&@d InMcléig agehdsVer Whdidic BpildCD
pol ypeptides or derivatives, such as enzyme conjugates or |abel ed

deri vati ves, frAgyentandyadant &orams obthe npgleiceridotistiessd pusterensed bereip that atispl es
(e.g. biol 09b§9ahteﬂ?1§ﬁ\%r b § b aP%ﬁNﬁ%@Fes%dn%ﬁ%atosE@NQS)A fHgR¥ntTBY abe used
as d| agnostic” or prognostiC reagents and ey e used to detect
abnormaliti eQolyv@ciqqtldmduéqxalpObmmEmt@Dswbnngélpat p(dmsrlsosra edntionavalsequeRss i n t he
structure r I n of

2p1 b pol 3pept 1aee R oB st sbStnuchbliles M parBlinf R % b OERR)

t her apeut i ¢ oonppaiddariynat \I¢ast dboto1 @é2 er b me2d hadleotidéd, @t sorospapl tbhesé.i al

cancer involyjng EplCD pol ypeptjdes. In vitra | oassays mmy al so be used
to assess or 4’?51%1 %CO{‘W@“@%‘%DR%W%%@F% wefls 'PWL}P éue"f‘bAntl bodi es may
be used in any i myspadRsay HifRtentelovels INmbRersbérngi RgnifitbRr @gkiease”b@t ween
antigeni c determ nants of Epl CD pol ypeptides and the anti bodies,

| munoassay PYRBEE ! éme%ﬂenwam er%’“d’é’teéé‘{’ 7 GPntEsH Oéﬁﬁqd@@n@gi norgahb‘rv@@; are

al so_wel 1y knueys ifynt Q%li?errént cixs%@é?: Jt%'é &XQU@L% oa@It ?J m 3l atleht tmayJ . Can.
37:659 (1986) and Burchel | et . Can. 1984 for a general
description mprqsemﬂw@wbwre &lshqyrooé@mm@] the Qa@dard enrcrr\ns,f thenditentiony aseay.i tat ive
determ nat | OBl PRl GRACLYBERLL B8 1.3 SAAPLS, 5oy, B, 76 GIPLIAHSS b
conpetitive r no trve Inmunoassay “priocedur €s el rect or
i ndi rect for imter, r%b@wbiy%amlﬂaeEmt@Dorp&bdnylpﬂptl des using anti bodi es can, for
exanpl e invol ve i/ noassays .. i the[ é\%ﬁ forward, .reverse
or sinul taneous &earg e%@I 8‘§ayofre eéc’s%@ orugleptdy Bram AL tSTs 20
(RIA), enzynpeptideaneasthay san( B gsedbibl doftkt EpiielinioChneer ®BEIRAC Bssociated with

i Munopr eci pi tgﬁl% | at ex aggl utinati on, hemaggl uti nation, histochem cal
tests, and s&i ﬁa‘(‘iehﬁ?fdmlc? f‘b‘)leaé%@ﬁ%e ormr?témﬁéPrﬁwwA Yarigty ot Ad¥XEg of

anti bodi es t arelRAifableRBMYIRARAIYIGR K %Peﬁﬁl{gﬁeﬁsetﬁé Ssigl Y REESXd BRESIDclebiRfe

exanpl e, a surface plasnon résonance roceduré such as, for exanple,

Bi acore(r), Airdr dxarehiphempde @fAffaﬁGméahlpl o1 BhQISBOﬂeCr SBRA arpsy, LifeAmadie wel |
under st ood b%aﬁ@%cﬁ@@eh&ﬁn ipcthe art, and they will know, or can readily
di scern, other 1 noassay Tcor mats wit hout undue experinmentati on.

Ant i bodi &8 speci f flindiog agept”@fepab ypelpstandesxc}raya pelybeplidé, laatibodiyt fibcaome,

resence of - Phi e dnfaratel oo b R PPy SR sERuie “PetibRivc o

i ncl ude, but bmde’ tncatn Hpl@Dtpetlpeptidetin @ ra&disodt] aoduitaagbler lack] mlsqqh@pe@pémdg 3H,
14C, 35s, 1251

f1 uor escent ?‘?ﬂ)‘éﬂe% nOt(r‘éacbdeteclﬁqu'ﬂ? Rtides “r?éta“]‘%'{"r’i%{i‘ﬂe@éﬂqﬁﬁ&%ﬁoﬁeg‘)ences

| unmi nescent  babiefe@nSptdpepidds UBiktRhg prapeti@NENTBE hGedk@PRlink ACEDISA, kmroﬁer adi sh
per oxi dase, beta-gal actosi dase, |uciferase, al kaline phosphatase,

acet yl chdfi nBay by ieadfy pepiopnsdiy theseskifed (ibd &h can be detected by mar ked
Betivity Chat cant bl ARk My b W @ S0 TRPHE e ineSaR A
predet er ni nefr B4 pelequite s polypeptidecdgbindieg aggntameye boral@pypepsidorthasr

(. Bt SUC! S PO EPRYS pICERC 3L RS LR hElE SRR

| abel s are amimelived su¢haa seplamp By way of exasplep as Ebﬁmjpdﬂspdpode mdumee matyent i al
steric hipdr o, be couple el ect

subst ance{)s1 %g ptlﬁ@%&r}?{? tetﬁe ”&y%eﬁ*? s 0338@8 Og%ﬂﬁ?‘ﬂ ‘“&Pet{l?%‘aameglated

vi sual i sed by thke@olypepider croscopy




One of the ways an antibody can be detectably labelled is to link it
directly to an 10 enzyne. The enzyne when | ater exposed to its substrate
wi | | proowoeorn/praduct that can be detected. Exanpl es ofcaatacctiaiobd1
substances that are enzynes are horseradi sh peroxi dase, beta-gal actosi dase,
| uci f erase, al kaline phosphat ase, acetyl cholinesterase, nalate
dehydrogenase, ribonuc |ease, urease, cajalase, glucose-6-phosphate,

st aphyl ococcal nucl ease, delta-5-steriod i sonerase, yeast al cohol

dehydr ogenase, al phaptahé in@h¥eser DRAOSTINAA GnolbduleOmer PR@sSPhakRId &mnase
aspar agi nase, glucose oxidase, and acetxlchollne esterase.

i ncreased sePr8feisyAp griamentha bindmis 28 dipjthelipt Cansen Markes cars be H@Q““éﬁt“ﬁ‘tﬂg ng

metal atom sygheddnfU tdcRMLRRI Lwnhoatn%nmteh%kpérmma&t df%r CARNPR, UgEdine ThesE
can be attached to the desired nolecul e by means of netal -chelati ng groups

such as DTPAfollewing peblations describghinoitimsalester pf aptamgys ddug aedl. MadoBisk used
as a detegt aﬁéﬁolnﬁg ?‘7%?@1995)*%&% anCIPe'nP'Bi'(SI‘ ??gf? (tlgﬁ% ﬁﬁ ggt'oﬁ @Hpstances

are luciferin eras nd aequorin may al so be
enpl oyed in Bl 041427h@9|c(ﬂ994t),r15@t<aﬁtalg@hemanbdd%Blrwac(lQ%m Carainglal.f Metl by t he

i ntroducti on,of antihb ifigity f.0r ant i body
reactive agaPhst%gﬁgggbgbaB%pygogﬁt alga(\f &R’\'/g%:fi‘ft é?ﬁirﬁﬁlgg' 817?1999@ ant i body
havi ng specifi ci tA{nta)@atlemSﬁchai’e bl 6R petl Mpaed lt@lesylnﬂleﬁc ragtibddies] g6lyalBhdibody,
the second antjb goat anti-rabhit 1gG Fc fragment specific

may be
anti body | ab%ﬂ“«?ﬂ‘?ﬁg trHO%PCH’éﬁl é’ttﬁ’ﬁfhésvs'i%%rf‘%ﬁ%‘élya%m%ér*}nﬁg‘éfh??er@irarli’o dies,

Met hods figr ﬁlcamspmtclamgb&ﬁesl(ﬁt@ﬁhtng'Bg dte&%caﬁttuoafagj R4l aﬁfﬁﬁ&ﬁ@sdha@mz%drw be
30 readily acconplished one of i nar in the art

Cyt ocheni cal antiedips. cﬁhé@er%m‘?oq‘lﬁs (ﬁqe eafrftlpltho@ntllb@‘élaﬂ “iliqltgccmfﬁtm dfenbindisgng

i ght and el p es.
Ceneral ly, ﬁﬁ%ﬁ?%(%?{&ﬁ@%ﬂb{yﬁg% Pgbels\%gc%\ﬁt hl‘%}n‘a gEE(%&@rseﬁéu gdt?%dnge and
an Epl CD pol ypigipt isidelershginJoys [(sf'a) (imduding bt-spssﬁesclafs)j sorgld shabmseibodipon t he
D e o BTG EhE e B AR e o B SRR bRy "B BEL o
pol ypept iisdesfragnyensy, dntibadyi lighz etdurﬂn d&iuﬁ‘ﬁil’eﬂinﬁéd BVs (SAPPQInY an6Lidibtypis (antb f or
exanpl e, aga el lulose, nitr. I | ul ose, dextran, Sephadex, Sepharose,
| i posones, @SBBW%’@P Hpd eBE‘PHe[h f%‘l“’s?é?c‘?fﬂ“éﬁ‘? thecaboyss|op derivatikes, such| t er
paper, i on-exchange rc@ﬁjhgatesmoﬂslabélleﬁ' UeAvafides OMn Oparfiuidt; ahfiBodddPRRNIde

mat eri al may, have any_possi bl e confi guratl on includi ng spheri cal

cylindrical @?m‘moét"bm?hﬂ@lect‘lﬁ"e apdy ipmgpolpgisallyeactiye ﬁ’ﬁ'élogﬁéﬁemmpnogl‘éh‘ﬂléxanpl e,
a tube, testpBleafiss, 1\6"5Hole091@@91§t A an §R%§{1 g}nldg'fgc %ﬁ' 1&%9%%

material may be prepared by reacting the a sul %sol ubl e
carrier @%ineng riERHobyakptisle. physi cal nethods, for exanple, cyanogen
broni de coupling., ant.i b di,es e i.ndi r ct]

i nobi | i zed usi ng @g@%ﬁ%ﬁ%ﬁ%%o&ggﬁ?al ande%O °]°na¥ oagP %{%’gesf |ﬁia§'t“e ?{ng

agent. For ectamplsg mayduwpaneﬂluhoglmmosqoeal lfnomnfto[hoEepékﬂlEdpﬁ)ﬂ&mﬁpIsbldﬁﬁ may be
i mmobi lized u shee Fc fra nt. specific 15anti body

ant I
coated on th%a%‘éa feéPm tﬁ%@tp"%’pcﬁ%@s Werbgq‘gFFszPcPé‘iP@Te\ﬁé‘np%%"l S¢& used
as a det ect afor examds IKURRE et mt&pﬂ)@@uﬂ@by@mmeKwr l@ﬁall Q98%)! 12 GRmBo|
radi oaut o The results of radi oautography na uantltat ed by
det er mi nlzg a&ﬁéo%%ﬂﬁz §fotsyetat-i(E3884 Prog Na% é@icbfﬁﬁ%@érzg%sm@ﬁotﬁaﬁtﬂbus
optical nethadss) Msi dwi BiBHEE: i 6dd1 2oher gé@téamlt%{)&hﬂ&wrcﬁﬁa'a\ﬁgﬁo&ésu LQ@gtry may
be used to detect a fluorescent s  abel , or detectable stance For

exanpl e, t hetln@P¥Bdcaeci#oded -8 llcgt the p@p@r@tmsofmnaddnwabrﬁm@tgemna|
Chem, 1992: %n§4@193§)6 Imn%e n%@ﬁ P%tt)&)lsa ﬁgtﬂyr?antljré%gall"otowe N ?Sf%l Vt%g

f1 uorometer. According to an e di ment of the invention, an innmunoassay
for detecti ngjeparatpg Imlﬂxq@ddywerﬁlydwhoqﬁea ilmimohogjotadin i;bnaqaése tc oidputifges

contacti t CIfIC ds ,to a Epl CD
pol ypept ?(gea%hnlggﬁ%wéqa&ioi)&ep gfrﬂggfgﬁgﬁm‘ ytpﬁ%g%%tlntagvf é P"r’ﬂffl tg‘ﬂn of
conpl exes coswpniifé gy cbmmetmalhdoutgesageam eﬁjbdde:[ehtCH el iypmpbn, datiBéikes are

determ ning the presence or anount of the conpl exes as a neasure of the
anount of the Epl CD pol ypeptide contained in the sanple.



30l n accordance with an enbodi nent of the invention, a nmethod is provided
wher ei n Epl CD pol ypeptides anti bodies are directly or indirectly |abelled
wi th enzyweplissbasr at es for the enzynes are added wher ecm/dareligobstr at es
are selected so that the 34 substrates, or a reaction product of an enzyne
and substrate, formfluorescent conplexes with | anthani de netal s,
preferably europiumand terbium A |ant Q?ni de netal (s) is added and Epl CD
pol ypeptides are quantitated in the sanple by nmeasuring fluorescence of the
fl uorescent 0 il fi
substrate of &?&g}e%ﬁsﬁty@fﬁ% @étgjaeiﬁtg %E%gﬁt??‘ d%?&é{gﬁeeﬁgyng}%ugl o
substrate, t&0chhpl ex with | anthani de netal s. Exanpl es of enzynes and
substrates f@{f%@ %hat provi de such fluorescent conpl exes are
described in U'S Patent No. 5,312,922 to D amandis. By way of exanple,
when t he anti bodyAi wrigiyr ef meghods dandber employed &dyethk ediaguottic ahd pragnestic
phosphat ase, 10 t. ubst te e Io d.i.n the nmethaod may. be . .

4- et hyl ugbeFYai?lfai‘ %@étbﬂﬁfga %lfdfi%‘él F%WIO%B&&C%‘%‘&"‘ PsAIsERsitiofini sal
phosphat e. Thesuth U@fd&ﬁme rsueh meth@amay tﬁffextahnglecatmk:@pm ipSlyhidMdtiaéd ahd

measur ed usi nga tinme-resol ved f.l uoronet e i bodi es sgem fic for

Epl CD pol ypeJRsBEYs dhgreod) @8d punding)i agewts | ()‘7 g aﬂﬁ‘é‘P‘P‘b‘Ef) V\ﬁhfeﬁteén%%?lﬁ’é
exanmpl e, an ﬁ&ybelﬁﬁ&'é’s 'fﬂ%}’udh\% %%id@gﬁﬁé?gentso IQnFarH@Jl&rnecﬁe q;oly%u!:lk&ﬁfago%lﬁ

bi nding pair, and the en be coup o the’ ot her “partner
i gand bi ndi Agibpdies mfﬁle}b? el§é¢1t ﬁ’trl Q)fém@}@arfpll éb thecHeraasionvpfdithe- piestnce, ofand

ri bof | aviyg-T bhghlf h@e Al dagoraﬁ@{)e%écpon of either ¢ &%P%%gde%x&&%m Fhocea ol the

invention in reac th
anti bodi es spmnv{: tQ:a mmdlﬁpddﬁ&aMrylmapmmdew mc/rqearmtanvb Ideteetmhlolﬁahhmlva@ are

directly or e ddi ng substrates for the
elnzyrresyWner lﬁe‘{ﬁ BE%Y%CL@F%& éang%rfpé %geﬁ%g'tc%ﬁ%at?ﬁ"@ B%‘f‘rcg‘f itons
reaction pr OdluslisSepﬁf)lhf}h@w@MZSSﬁBESOIﬂﬁtd)n§ L&hat(n)amesietfe@ﬁdm dfl dirasromcRt- QP! exes;
(c) quantitati Epl CD pal ypeptides in the sa measuring fluorescence
of the fl uor E%Jégﬁ?unéa}?ﬁlog @Pepélﬁeﬁ (reiyﬂ@otﬁqﬁamn%sqrq‘ré statrafn the fresenckebel s to

I evel s ohtai pRMifkLe.OL fé%tha?@ﬂml l@%tﬁ) (%Wp%ﬁgde%lchs%weﬁﬁés withl a ﬁﬁﬁtd %t &t he

subj ects. In an enbodi ment, pepti de i's nucl ear
quantit at ed P@/I@"ngf?@l%ld%ﬁdédlsp@iet%mtel s quantitated for normal subjects or

subjects with an ﬂ?er‘l“éth%if%%‘frﬁ’fedq‘leﬁeﬁ’aﬁ’?ysubjsgd F)ngr}dua%c gspz? @nyf)? gilIﬁevel of

nucl ear Epl CD conpare e con ec
epi thelial chuwsare ahoalbignapoeslspioogrosils inra goupdivedlls RSy pandved Utai a

enbodi nent o nvent.i on co rls he fo i ncubating a
bi ol ogi cal sg%}):%cém"}e ogs fFan, & g%%‘{s t‘%"é&q"flvgt?tgla"‘ﬁfﬁ{‘)’@f?rﬁg%%@ﬁ’f fdes
whi ch i s 2di r eatlie}p iarthd didglfoasmhd/prbgbsis@ddwtsa Far h%@é atzher 1e stuhstnce,
and a second an bOd%/g? eCIgfhl ¢ for EplCD po] ypepti which is imuobilized;

(b) separ at i nfetRfHcafy Bl&éyarFFro?ﬁrfl%staélé@aﬁfefhah%n%dv negicglan breass a
first anti bogincahinag arrbcR cAREONPrARLd AAdY. pPhase;

In an aspect, the invention contemplates a method for determining the

aggressiveness or stage of epithelial cancer comprising producing a profile of levels of

25 EplCD polypeptides, and other markers associated with epithelial cancer, in cells from a

patient, and comparing the profile with a reference to identify a profile for the test cells
indicative of aggressiveness or stage of disease.

The methods of the invention require that the amount of Epithelial Cancer

Markers quantitated in a sample from a subject being tested be compared to a

30 predetermined standard or cut-off value. A standard may correspond to levels

quantitated for another sample or an earlier sample from the subject, or levels

quantitated for a control sample, in particular a sample from a subject with a lower grade



5(c)detecting the detectable substance in the first or second anti body
phase thereby quantitating Epl CD pol ypeptides in the biological sanple; and
(d) conparwogotie7giaant i t at ed Epl CD pol ypepti des w th | epelracA2ori/mos11

predet erm ned standard. The standard may correspond to |evels quantitated
for sanples fromcontrol 10 subjects with no disease or early stage

di sease or fromother sanples of the sujyect. Increased |evels of EplCD as
conpared to the standard nay be indicative of an epithelial cancer or risk

of an epit helgh@lr. CAREEfor control sahPle@FORT HANEE s¥bitdls 8p cﬁﬁplogibf@%ﬁtma Be
present invention provides neans for determ ni n% Epl CD pol ypeptides in a

sanpl e by mesiblished PERrosEsote gskpstrriarspedsiye statistio sHegjthy subjggts whee
evident to aha%ghl) l:l%ﬂca"ﬂ te\n%@rﬁ dﬁs@ gof"aﬁﬁﬁf #iri¥s G@%{ehtfbr %E%C&Dstudles
nonconpetitive |nnunoa say net s can e used to nmeasure

pol ypept i desDiagnosismpdyde, mada bpatrﬁndmgl cdstafistichldy @ﬁfmhelsvdmﬁﬁra&elm Canger
Conpetitiye hods typi.cal | | oy i nmobi

ant i bodi egs/ tlgie p’iSCﬁSm e§/1pt8p |¥%f§g)?asﬁ%plf:a%eqr%‘80\fso e?‘r‘;ss 8 r@%ﬁ)&%a@yﬁg fides.
Sanpl e Epl CD;uppbtypeptl des and | abel ed Epl CD 20 pol ypepti des conpete for

bi nding to anti bqgi es specific for 0 tides. After, se tion of
the resul ti ng | abefeBvEp? SB&P%‘@B?&H% {%ﬁ Rsh Grerisd s b‘é‘ﬂg\dg‘ﬁté"a}%nti body
(bound fractigmirsffoppiiktdihl Wheeh TheRfdre e mﬁdenu&b%ﬂemﬁmlaoy Rebtoafet i on) ,
the anount of the label in either bound or unbound fraction is neasured and
may be corr etab@@s @ Rivlogiral samplafer @F PESErCD o Epifhsdiak Censer Markerseand esher sanpl e
in any conv r e.

I anat hor o e i B oL AP S T ApEn s RETREL KN o
of Epl CD pol e pei medified thi inbladimg seagsotsniondetest Hbel mtmg drhwlyrslalnd\vdeeh
method. In t b ic f tide are
errpl oyed. é},‘c&% ﬁﬁ@?ﬁ@%@?@é lf@‘kgl rfélgt‘t:S e)?;tocran?en di rec %Dag?f%gu % he

"det ecti on aBRCAOBRGA2amckitdse plathi@bgeansactivdorj prasptinddes achvtator irhitadok, lahd abl e
(the "captur ' Th ture and detec ant.i bodi es can_be
contacted si ﬁﬁ??%d 2] IE%I"{?HS’F *5& ﬁtﬁcﬂ?cﬁ/’“w&h “?'1‘1%‘“ ufatian, prstete-sgegifient i al
met hods ¢an mgepmmylomeedamrsl f@faumiahrwndehﬁacﬁﬁ@t\uﬁlﬁ)uanmﬁmcw ity the 36
sanmpl e, and a‘ddl ng the detection anti bodﬁ at a predeterm ned tinme
thereafter of Rt gBIRENHNIngHes BRSAM@adEpx.i ncubated with the sanple first
and then thengagt Ut ¥MBihbRedy added After the necessary incubation(s) have
occurred, to conplete the assay, the capture antibody may be separated from
the liquid test rﬁsxmiﬁi(e hergindan pieithelid) edangerymdyeb detaesed based dnnthatlevebast a
portion of t r t e _or..the der of the
l'iquid test %lﬂ UM rﬁ@&,&@% 3 SS&HBQ Irgr@g}s/ uPJ‘g,? de%ftﬁneg ca‘fiet u?cégg] lecﬁ%ﬁly phase
since it 2conguch mlﬁmr@cbmh yqaemm (B€R) smidbridiagttbh abﬁlyy\aemvellhtao‘&ﬂpituée and
det ecti on an?r{abodl es. I n another enbodi ment, the |abel may be measured

Wi t hout separating the capture antibody and liquid test m xture. 10In

particul ar sandwiPesbek i rRaseRShydkidizhgon BMRNued b JaIEs %olynucleotldes The
pol ycl onal / nonocl onal %PY ] bodi es specific faor EplCD poly gtg des and rabbit
t in

pol ycl onal / iBHB G &Ter NBYYFseontas Ry ?'}dc‘“F‘éha“E&)Pw‘ﬁGP‘Qf)é g drogy @
utilized.  samplel fforf alpiiéi At ofh¥Pcellulaf sbuFTBIIRITR bEdbE lﬁﬁér%n&EEn Baldridle

pol ypepti des one or both of the capture and detection anti Cfl es are

pol ycl on&l afRt the sercHs appeabing obthe prabps @fcomnbmmarycsameuce ithd ndeleieatidon

anti bodi es RRPSHR, I

nonocl onal /?r(ed%oc onall é%rccgr#gfrﬁ%gf%n(g%}jgée Fﬂ?za f%%ﬁgtﬁg % {J]JS‘%“ ?lﬁdt he

det ection arﬁqcbmldéaﬁ: removwesl, et thel pfesmc aﬁ!yucmﬁlc admbstbatlham/\hybudavcemthenal |y
inthe art. gge! e an enzyne or a chem | um nescent noiety, but it
can al so be gg%al(kj cef'?%ea%asot ope, a fluorophor, a detectable ligand (e.g
det ect abl e by a é‘é@bnntaar probendorngsebin  the2@eteckiat alfegbaiunotidy p@lnémesr ni or the
| i gand), h n ect s l.abel |l ed w

enzyme whi ch %n Es aece cansévctggag% cgnvgﬁtb‘gl?‘flﬁf’tg ‘?slynl%{'towlnsméﬁ %&@8 ef hat a
reaction pr odaycbor@pﬁnse hBNanary Bl A2 Riim$dd Rke PoRdihO 6T hortioN % GRNGrg&Rdps EXES.
The capture anti bowgﬂ&%’rﬁbe selected so that it provides a means for being

separat ed f SR PHE graary SNA AeRNAgpinges fhe Bucleig addsian ge ynodified atapt ur e
anti body can be introduced to the assay in an 25 already imobilized or
insoluble form or can be in an immobilizable form that is, a form which
enabl es i mobilization to be acconplished subsequent to introduction of the
capture anti body to the assay. An i mobilized capture anti body may conprise
an anti body covalently or noncovalently attached to a solid phase such as a
magnetic particle, a latex particle, a mcrotiter plate well, a bead, a
cuvette, or other reaction




30 vessel. An exanple of an immobilizable capture antibody is antibody

whi ch has been chemically nodified with a ligand noiety, e.g., a hapten,

bi oti n, owothm/i3rde, and whi ch can be subsequentl|y i Mmuolpciricaadiimpozaont act

with an imobilized formof a binding 37 partner for the ligand, e.g., an
anti body, avidin, or the like. In an enbodi nent, the capture anti body may

be i mmobilized using a species specificypntibody for the capture antibody

that is bound to the solid phase. Screening Methods 5The invention al so

cont enpl at esghEBfaROdRDidRr at aH@ skt inf@ety £t a@ 8RN MHateCBIERBSHRADN Olcart b 1
an epithelial cancer. Test agents and

tenti al ff n treatin
2 grrggu'ngs ?n@'rt%g@y Lts'mg standarg me%loriﬁf'«tcges pJypeiase draig reastipn RCRI@Mphfieatisapt i des
i ncl udi ng '%@eh&glchﬁA%PclB&‘atsb&{%ﬁ (fm&‘ﬁfrl g{ rJManglgme'aﬂ%aﬁ b@{é@a' es and

conbi natori a em stry-derived rm ecu arl es na D an
L- conf i gur at foalesigmpriroera it ghe rwnwr:\@m@if@pepnd ogignal amplificdtiongpropartiesr s of

random or par i a1y degenerAhe vl LEGheraNIne INARERINIS LRLALIGS): o

antibodies [e. g poq yclona hurani ze
chinmeric, si mgioectc/haabml which bmshdes forfahagdfmafemgnél&ng haFaifﬁmE(tanl)le,fe amH Fab

expresst on | DAY LEAgIETE R PRERS RS AR BT S e set )
mol ecul es. Tinet aeeaiogn@éd bp a%@&?ﬁ@%&leﬂfﬁﬁuﬁlﬂy NEREREAUD mpbYifds OérRgnea|
conpounds or natural or. synthetic conp The invention provides a

method for a¥¥bedenipeife ot @hﬁ%@n@% wclymaﬁmnft QesmPoRpdsn AN APPEOPERET ng
epi theligh CRBGSKayHRIPELS] m”%%g%?d for{H rafeaaf hkﬁx‘i’cﬁ&a%oﬁfa Qiﬂdiﬂ% omFT; ?robe

Epi thelial Cancer l\/ar kers, opt i ona 20nar ers | rst sanple
obt ai ned fr o &lepaw]em@m@mtb é«pb@etdd taodtth@ atnegmt elgauricic anids (aballdb&/‘énlrs of
one or nore L ers in a
second sanpl @%?glldﬁega@gﬁﬁ%%gﬁ%g? I Z‘?ﬁlfr%g(?é\hcﬁ:@?#l% A Sofd YRR 0 ?ucex posed
to the test agemocellwhoegr Rlitans ar silgnintinbands di gehaalbndscribed 125a11hb1©ok eval s of

o e o o iR RuBLA Dok R M5 7 e 80 2B Py

i ndi cati an tli‘tatlsetihs det%Stt ERIg®N bollySuchati@sn! brkdrab Tx,efff hG@gd edls. TRE nhdi&atdk N
epi thelial cancer iSP)e patient. he first and second sanpl es

may be porti Uﬁgesomaé alsonk usefulig| e gtigapsie af fepthalial smisen ilevalvieg EplrRi ons of
pool ed sanpl ﬁ&yrﬁ@fe@ﬁ&@‘%ﬂﬂ%ﬁn@%é BfeSdion of eplthehﬁ‘l Hhc&tS B?‘fﬁomt&{)ﬁf% Bol i al

invention provides a nethod of selecting an agent for treating e
cancer in a {&RPAEE reymeRt sing: 38 (a) obtaining a sanple fromthe

patient; The detection of polynucleotides in a sample may involve the amplification of

20 specific gene sequences using an amplification method such as PCR, followed by the
analysis of the amplified molecules using techniques known to those skilled in the art.
By way of example, oligonucleotide primers may be employed in a PCR based assay to
amplify a portion of a polynucleotide and to amplify a portion of a polynucleotide
derived from a sample, wherein the oligonucleotide primers are specific for (i.e.

25 hybridize to) the polynucleotides. The amplified cDNA is then separated and detected
using techniques well known in the art, such as gel electrophoresis.

In order to maximize hybridization under assay conditions, primers and probes
employed in the methods of the invention generally have at least about 60%, preferably
at least about 75% and more preferably at least about 90% identity to a portion of an

30 EpICD polynucleotide; that is, they are at least 10 nucleotides, and preferably at least 20
nucleotides in length. In an embodiment the primers and probes are at least about 10-40

nucleotides in length.



(b) separately maintaining aliquots of the sanple in the presence of a
plurality of test agents; (c) conparing one or nore Epithelial Cancer

Mar ker s, wodooptsrzigal | y ot her 5markers, in each of the acrgquabayooesid (d)
sel ecting one of the test agents which alters the |evels of one or nore
Epi thelial Cancer Markers, and optionally other markers in the aliquot
containing that test agent, relative toypther test agents. Kits 10The

i nvention contenplates kits for carrying out the nethods of the invention

to detect an epi tﬁg@k@%i&aﬁg%ﬁlpnmﬁl@n (I;e!af‘:tﬁ)ng Yl GRb IbY cGRABEH Shdel WPindnt NOT €

conponents requiréd for performng a diagnostic assay. Conponents include

but are not donditipesasidiscesserisigitls, reagents, containers, and/or equi prent.
Accordi ngly, the . descr : Ry f Lhi.zi ng

ot o~ packaged di agnoceraty - hRtaOA! BRAERE BEABEL Ml halhe et 15

anti bodi es, gpraybqm)itapvé amt gyandtatye dspsas iob@dlyheleitide ewpresstonnligr &@mple,
conveniently ed, e, g., .in.clinical .settings.to diagnose patient
afflicted vvilf‘ﬁieﬁiayhggi isplated P "10?‘:lleg¥ﬁeb|0 itﬁéueaqi?f)gﬁi pggl?rﬁso pr(P

devel opi ng epilyrckbtides,canestedanitizing teatybiigiditivh (6.9, damigriosatham aplysdgl i al
cancer or risk of an epithelial cancer. The invention contenplates a

cont ai ner yw‘?rﬁcé{tﬁ?ltm%ﬁpr! sing a binding agent(s) 20 as described herein
for determ ning aheppideRehl BlobeAREEbe uBY iNBY, 1Qf, dREARTRIN issdeRBetibhd (HRY
contain anti bodi es sn&gm fic for Epl CD pol ypeptides, "anti bodi es agai nst the
ant i bodi es | adér ffiegenhpf patight tissueyohiainsyl frogridopsies abiesactions. f or t he enzyme(s).
The kit y al so o L 1 Grati: -nl at e r S Ll uent,
wash buf ?@r, adheﬁs}ié\}te% gl'zne()?c@%/elbgg,mlg'lrlid% orpg\iﬁlr)lit% ; u@%’?gﬂfg eg‘ ?}oy@%r %F‘%S out a
met hod of t htganiseripgast-polymessaghainerdaction 2ET-PCR),aim asgpdctPCR he appliehtinon

provi des a test .ki.t far diagnosing an i theligl,cancer in.a subject which
Bonpri ses an-CIRVTHEn iR Ratetoln el lua F dsteasdifgp s sample

pol ynucl eot i ke iisiratstdnyire iteth@igudsAnd s revepdeitfaiiscEPEdG0 ppstuy ¢ DN ROTHENA | N

anot her aspect the invention relates 1o use of_an antibody that bjnds to a
Epl CD pol ypePt!ifes aidprite éorﬁoq(@mﬁé?fssaﬁ"aéeaf% The N i AaSTidged o NS i fies a
Epl CD pohynugtantitidsre shérifidafy 3&3@,@%@5@ b€ ERICTRpOIONRADiE. Dheé e HRlepCt | Ng
an epithelial cancer includin etecting the aggressiveness or nmetastatic
potenti al ofand tepplatsdpyeannedede PNA polymeraset ip emplgggrbiotexisnd filem thppemer on, t he

kit includes i i J j L pficall
to epitopes t&fé 9@6‘%%ag%f’%‘;tg??égg’ggggé‘g%e%gt%ggr]a‘%él%é@é‘?‘?%%hgﬁ‘ﬁ?%h‘%? they
ant i bodi es tis repraied repiyt wpes uetd swificikne N tih geppratéretd allove aisoalizatel byg,

ei ther as copgent rat es (S{ancl udi ngarlf)%o% Illfi zed conpositions), which nmay be
0 ;

further dil utad g Frapidestaining andg FETORIUFS t he i nvention provides a

]t<it fo[) do;jagnosi nﬂgnﬂmﬁtiommayhg ba]fcirmamm(rjsamplmr(btﬁ&iﬁl@i &lokln@VbJﬂbjgﬂDw\rAi?] of a
irst binding agent that specific inds to I pol ypept i des erein
the first bi ﬁ'&?‘%&g&a@@ak‘&?ﬁﬁiﬁ %"e@%ﬂ‘%‘é‘?\é@t &m%agﬁﬁgj Wik gpithslial ganggr 0

directly or Edﬂcﬁaﬂ?@fagé' diseasd of Bhes Re DM DRUANEE disease. Thé\rdabfion™RYy BE
desi gned to detect the |evels of EplCD polynucleotides in a sanple. Such

kits gener al Pjfomnsden sexergl diliant PEERN A P@nses lesst toj orders of megriwderA bed
herein, 10 whlGhcdtyRighficaf differ %HT&?'}J ! SR A A PR gtﬁ 1
A i gonucl eot 1 des Wéy éﬁe usedﬁ?e_ 8? ex m:s) %, Wi thin i{’% or R]hf ?céis%né??on
procedur 85. ewmphict go ghrefapie dibtionesfetbe inngcdraeget sdagllCOr polyystagel cmoter des ar e
al so provi desqm?tylﬁ%, &ocgpgi&%gd ;?Qﬁﬁl%'E‘c?'tﬂ%f{fr?(sgﬁéyo?"cgﬂchg Epl CD pol ynucl eot i de,
and fragnents or conpl enents ereor . I't can conprise one or nore
priners. Oligonucleotides or longer fragments derived from EpICD polynucleotides may

be used as targets in a microarray. The microarray can be used to monitor the expression

levels of the polynucleotides and to identify genetic variants, mutations, and

30 polymorphisms. The information from the microarray may be used to determine gene
function, to understand the genetic basis of a disorder, to diagnose a disorder, and to

develop and monitor the activities of therapeutic agents. Thus, the invention also



15The kits of the invention can further conprise containers with tools
useful for collecting test sanples (e.g. serum including | ancets and
absor bentwpapari3esidcl oth for coll ecting and stabilizi ngproraxdo1i@oeqaut er
Systens Anal ytic nmethods contenpl ated herein can be inplenmented by use of
conputer 20 systens and net hods descri bed bel ow and known in the art. Thus,
the invention provides conputer readabl g nedia conprising one or nore

Epi thelial Cancer Markers. "Conputer readable nedia" refers to any nmedi um

that can be feRgesahdabCennrling! tfeh! é’olﬁ%e@?tﬁdg@&{d%ptiohﬂﬁjhg@%ﬁ ifAblfia] NOt

limted to nagnetic storage nedia, such” as ppy discs, I sc storage
medi um and ¢Pagararkers. dhe arrapeandg|usest torasgl expeisn9f EnlES papruckptigeenn

el ectrical s i ROM i filhese
categories s%lghﬁggT%glke tﬁz{/Cal g%‘tgsistga gf} %ﬂ%ge ngﬁggqm#ﬂ%és&qyﬁge%%g’nti on
cont enpl at es conplikeanventad plol desmitireamahavomgrisingdépi@Bdb ol ynacleativesrdn loae S

identified for, pati s.and. controls. . "“Recarded’. refers to .a process
for stori %g ?Iﬂl?d@f'rﬁ@?’i%%mef?ql(% r%?)’t'(gers ar"é‘ﬁ@&ﬁ?yefoﬁgﬁﬁﬁgﬂlgﬁ'ﬁesa?ﬁh PEGCEFY i san
can readily aiioppitiefyl cdncérheonipremgnd pysitichaiadBERals afrdy 08 PolyacaEwdideg

i nformati on on conputer readable nediumto generate manufactures conprising
i nfor mati on BRYSNn&OHM fera sPREr dheyi RAYBEkErdse MBS  QOMREISING; YOBENGEAL a

processor pr&ﬂ{p?émen@hlﬂﬂarfd}{yﬁﬁéﬁam%E%%B%@@n&&eoﬁh&fe 40 information on one
or nore Epithelial Cancer "Markers. For exanple, the information can be
represented i n a lngn empedimensthegrrayeorn be hsed to monitaathecting gpurse of expression
comrer ci g} | ysay 'Cba]w ll%p‘ agy.: P -0.50f rd, or
represent ed (l)n @he of%é%{)ﬁdg% Hi&%l i ?glméfggggeugqﬁ?ka@&gadt}é{gégag cé)%tﬁﬁcati on,
such as DB2, suSly magenorCpragiessjonorAnt dreayl ¢doealsd bdmyefulufob esceethinihgt diffpremi s sor

structuring f S . g. file or .database e adapt.ed in order
to obtain com lgetgglrm é%&%b?feﬁﬁéﬁﬂ B?H‘h“&@ﬁoﬁ‘g“r 5@?@@3%’%8&‘%?‘%@5@?%&

i nf ormat i on. markers in Byrat sd abinognal bellsakik @fay ipRfvider@badtery éfMmucRIEtdE that eadabl e
form one can routinely access the jnformatjon for, a variety of purposes.
For exanpl e, SO8HfseBRap Molfchlar tpigets gdlé"rgllo%%ﬁf thgepeptiinteryestiomt i on in conput er

readabl ejformto m@%&@a@@ﬁlk@&nd SHaBERBE hiRo PR SAR SR IMENAD Bbsel Rl W NY
therapy with the information stored within the data storage neans.

The inventi of 1B 80 thes, for wxamrlen Brsrnanolld Mgt ish o1 9950tU-SnBatf V. ha¥4.86ni ng a
method for aeherdn of 09 (1908f PRE. RaRIALRNSN S 18R14 )b 2o GANRE1er Of of
pre-disposition to 15 ‘such condition, CONprising determ A ng Lhé Presence
or absence ofl9¥NePCT Apnlisatigni MQRISI230 1 Garthelon VB keerk (1 #88) PETexpphicutivie

presence or f the kers, er,n ni.ng he congiti .a
pre- di sposi t??%g}t}g?qsﬁekl et(l:l(%rt’ldﬂalig 'o%, a‘ob@?bngﬁof’yk?lgc‘%?ﬂ%eﬁ&’i' %é-’-ég‘gﬁ g{ée&ﬁﬁi e or
treat mentd THeler,Menttiabfl 73 0. PavNdes60566a)) el ectronic systemand/or in a

network, a g meiggl(lj for determ ning whether a subject has a condition
di scl osed her&He Spredi sposition to a condition disclosed herein,

conpri sing det er IBindifPadeit MAEHRENEE O a dRRBNCENoREr asER! HphiBLikEy s, and
based on the presence or absence of the markers,  determn ning whether the
subj ect has THE ¥6idvaietnoloassay formaty kaqyes for the pkidled eftisarc &mdising gnbindingl
optional |y reeanERelicnd w@ofr A6 salipR2 The | PPadeur ther
provi des in a?E.net.wor Ig a r%et holg %(r?n gestaltgpgh Lﬁ%&%é?h%r% %é}}éﬁg%}éagpaﬁas a
condi ti off didwibediesl MHelaborrtay Manyek-Qild Fpsng itenbdr dLabomamgi NYori988)s d4 osed

herei n conprj.si 00 ha( RV i c informati.on on . the subject and
ot or mat 1 on Ssiran dePRheA R oot & AGANR Lo TRRD B e dBefPRE carmpl s
from t he subiyell contasjingegamplerfopm tfecubjatti with & bondingh@eme tb)paketeciys hagpondi ng

to the markers: c), based. .t he enotypi ¢ informati on and
i nf or mat i onesgﬁlpkeﬂag%rvrér%er’rosbtpealecggp%%ﬁ?cﬁgm%eeP‘ﬂg’% PRESHIS Ggf’orﬂﬁasrmﬁﬁge
condi ti on orlewl pf plyticptidesiiti Dpreticertiedeandir botut-oandlvedh RRLRAApEMLs

recomeng no st AhRGEN 1R tidide casiCm antibody.

In an aspect, the invention provides a diagnostic method for monitoring or

diagnosing epithelial cancer in a subject by quantitating EpICD polypeptides in a



41 The invention still further provides a systemfor identifying
sel ected records that identify a diseased cell or tissue. A systemof the
i nventi orwgenmwraiily conprises a digital conputer; a dat abasazsaveesiicoupl ed
to the conputer; a database coupled to the database server having data
stored therein, the data conprising records of data conprising one or 5
more markers disclosed herein, and a cogg nechani smfor applying queries
based upon a desired selection criteria to the data file in the database to
produce repogibRgieh §a§ﬁ>@€ gomWhe Chap Rt %Pnﬁrﬂ%g%%t(n@%@%hﬁﬁl%'&ﬂl Qhtitldlek a.
The invention contenplates a business method for determ ni ng whether a
subj ect has weebnéirtipiaD aplyeeriideswhieh aierdingetlyzorindiregily lsbeled wih detgctable
condi tion di 36l aRedsdicicfhihefe EOPIMShBLandke) T eCel ving phenot ypi c
information on t subject Tand 1 ntformation on one or nore markers discl osed
herei n associ at edn\mtdi;pesta)fph@mVMmmamethedlﬁ]rebteptlr(gh)r dimegnoding agepithélod mat i on
froma ne vvork corresgodnGO o the (c) based on the

g

phenot ypit i B OY et Pon ?ll%f’f 03“5%&%%“%&?&5 and acquired
i nformati on, det gayi nbﬂglnvﬂg@tsbﬁpletsb@e&bﬂ)bmmahﬁfg Efi€Dgohgeptidesy or a

pre-di sposition tp the condition, and optjonally reco rocedure
or treatnent. ® Fopt %Fﬁ‘“&%@cfa"m? © i aibadies Gt ?@%ﬁhﬂlﬁ‘gﬁp tems,
conponents, and met hogdsiypgsiasd Rier Etﬁ&'dﬁ‘ioﬁs B LVS BFbih tHELLbOdieParfORBAR L1 ON

(i.e. eplthel i al cancer or determ ne the stage of a condition. Therapeutic
Appl i cations 20The i n¢@Rpl PPéPﬁ’ contenpl ates therapeutic applications

associatggd with t ERQ 5&% &[g]ﬁ yg,rdﬁe r hel i al
Cancer Markers ma@ebe ae tar or Flg)ler py.[)??%éjépgg%ﬁ%%g th@tﬁéc%lmﬁgb%
target for treatnent qﬁan@pltmgléieiaaiouniaxﬁdercsmpnéhaapieut| c net hods i ncl ude
i mrunot her apeut i t II’]C din of. ant.i body the I n one
aspect, the i nvegg)lngngglg Tk etlslygﬂqggrgrg}e}sﬁeéﬁamlﬂﬁg eésprgﬁgtt "n% %Hlp[}éed 25
to treat or prevent e}wlthhl&i anadunteffiEpdCD pblypepidehmra @apeicvhertina dhmgemiri on
provi des a met hod of entl |nh| itin UC|ng epi thelial cancer
conpri si ng admi ni st er %f‘tgi}%é"t"ic‘éﬁ‘t %1?\“’%1 ngﬁ‘?ﬁ/ﬂi eﬁdfét?‘f’éa“éﬂe Epl CD
pol ypept iide in an armumlpae&f Q@th NS afBuR iR VRN EontrbN Y itﬂtlfcam@roffﬁdﬁﬁtﬁeﬁél‘e
condition or the onset of the condition. An antibody which bin to an
Epl CD pol ypept i de may S¥&er ¢ righpbanepithdial gnes- a 30 | abel, drug or cytotoxic
agent, a target - hj, ngli O JdGR YO finfenli Br&%pla@f' 22R0AS4 I ﬁ?hfcﬁ g Sthe &
ligand, an enzyme, a cytokin€, or a c Ine. In aspects o ecinvent | on,
the anti bodyprﬁﬁyssb?@Qfémfmgdtcé@etmaoymbtldual,ccomgemg (e.g., chenotherapeutic
agents) or 42 toxi ns nt f toxins and
cor r espondi ng fr?rrentcgs}{t?%ﬁé Ol‘i%g%vtrjﬂ?é‘bé P Wﬁiﬁ?ﬁf‘h gb?é)%’m A
chain, rexcin A chain, frafrthe mtklmmml Q9 as iy ﬂmm coﬁfpdlatxbsﬂcorﬂi”tﬁmgr‘tb[@bﬂhboﬂié@”yCi n
and the like. A cytotox radl ochemni cal prepared by

Lo P s Gl it i

conj ugating radioi sot$ Pl ndi ng of a radionuclide to a
5 chel ating agentpby hatetbafining6rdGaviag &x@tpkeée@tefoasrhsﬂnbpc&ﬂﬂe@ﬂthMMn An
anti body may al so be conj ugated to one or nore small nol ecul e toxins, such
as a calicheam cin, hﬁé?‘f‘ fisi ne, a trichot hene, and CC1065 (see U.S. Pat.
No. 5,208,020). () reEtaﬁnng%ieEé)@?a&f(bm oﬂxY&'E@r'ngggg%He”P' ate the

adm nistration of 'single antibodies as as conbi’nations, or

"cockt ai F5", of dﬁi)ffep@marinadhq/reduiapf atap |(b)omtb$hesteslhit aé stletncée;)ewh&l@m a
recogni zi ng different jgpid, € r have
certain advant ages i nasrrucgé)githt hglgalglo(ﬁtdgﬁhﬁ f?%&g 35! ?ﬁm{ fsddsetay

di fferent epitopes of dE?ﬁIS@BIagDIpyq&qssnpnt%gaamanessemmoomtetadtaflé @memial eff ect or
mechani snms. Such anti Q ion may exhibit synergistic

t herapeutic effects. P{g%ﬁa nréal% gqjﬁguatédm nistrati on of one or nore narker
specific antibodiTes amayntbécmp’lbxesmhy\aisbfbe@bﬂﬁﬁdred ter apeUtpresenbliveglthé s. The

f tj-bodj th ak ted
orm  or “Fy AL ST HEFAmEaE P ah e GO D b 5 Tl wilh AL

aspect, the danaeentd differemntagepl ates a nethod of treating an epithelial
cancer in a subject, conprising delivering to the subject in need thereof,
an anti body specific for nuclear EplCD. In an aspect of the invention, the
anti body is conjugated to a



20 cytotoxic agent or toxin (see above). The anti body may be a therapeutic
anti body disclosed for exanple in US Patent Nos. 7557190 and US7459538, US
Publ i sheawépplivisaiison Nos. 20050163785 and 20070122406, pama-A20040406366 and
McDonal d et al.(Drug Design, Devel opnent and Therapy 2008; 2:105-114). In a
particul ar enbodi nent, the antibody is an anti body conjugated to a toxin,
nore particularly VB4- 25845 i mmunotoxif (Viventia Biotechnol ogies Inc.,
Ontario, Canada). - More particularly, and according to one aspect of
the invention, thgfiBodiss PearitdsFetiVEWIREPRID bél?@éptiﬂ& oA deiNAIO&S skBvkNg an
epithelial cancer wherein an antibody specific tfor EplCD is adm.nnistered in
a t her apeut | P&YPG CRpY88Es oy lebelad drivatives. Bay by e to g EPIC PRIYRERHASSARY i s
provi ded in @ BRALMIEUE!C Blolokicaf maRHAR! & daRlcar 3B AMpRSPERLy mhi18e
invention provides a pharmacedtical conposition for the treatrent’ of an

epi thel i al cuades diegnosicoreprpgnodtid gagentstand fleey ouayplesised endatestrpbriosaalitign 43
anti body speci.fi o) r. W . C i.ca bl e
carrier, ixc@[}:;léeﬁetv li'logrf 1&2?%@%@&“&9 of %.hhgg&ﬁgg{ l%esg‘ld%dﬁ&t lléuJéM?rreg %E%ééof t he
i nventi on mayssig célbriarpdradubcetiluhat ocpiivar sfepd0Di pobipem it ositibbdinsmap Ao bsi ng a
carrier suitable for the desired deliver met hod.  Suit.able carriers

"ol ude any. 1189 G P RICBREIHOF PR CHBECUGRE VG " AEPEUM LG CHEdh FE t he
function of ¢dgelamichired hvaRthg BplaDNpdIGRGLIdSEIMHAD i InSaERAyRGhays alseBRNE
systens. Exanpl es i ncl ude,anél of _a nunber of standard pharmaceuti cal
carriers suclfedto assest p moriRpihe kicacnireicular herapige sol uti ons,
bacterioggatic wei@ibodigddynBe Lisk® i S indRRARLY Yhat RRIEN GO TiRGinSC! ence
and Practice of Phar (r)ralcy ZBgtiste_Eélgfilqn.?ZbOS, 1()%n}u\1/e.rsi ty o?’etﬁe ggi ences
i n Phil adel pintezacfieitbetwegn anvigendc Retbmiigdntnel EplePapotypeptides and Greeantibodies. e

mar ker speci { | I I.ans A adni ni s Vi ny.reute
capabl e of dyuBRsy Bked Bty 3ho 0" R ST h RhERsY R R L6

adm ni st r at i loownnial thelart. BB far exanatle, | Ranardoackttad, Intnf.r @arersoes9 (1986) and
intraperitoneal, intraguscular, inhr |, and the |ike. Antibod

prepar at i onsg'T‘Fﬁ ”Ib‘g all‘yg%h"rf'l 4:%&43% (Eﬁgﬁgﬁ %%e"&ra_étdﬁ?ci”ﬂ’ﬁorbawl,“_’of ay
preferabhy upneaiduesc (%dﬁfﬁtaﬁmchnﬂﬁée QudnBiGEns tdrtiRBiohNo BB doPideiide§ iNaL er

cont ai ni ng, for exanple, benz%/ﬁlth al cohol preservative, or in sterile water
prior to inj¥8Picomay be accomplighad iy \Gompeljivie Pl NoP-cORpEItpE ipBURRREXt ed
admi ni strat i g8cfires iteift h BREY oPIRREL: FhAN DE@LGN LEAER AN RpfRY LSS

adm ni strati %}nf: at.rean ?alf fecti ve_odose._ Dosages vm'l.l I Ode}gend[?%ggﬂlvaﬁllﬁggs

fact ors genedibpdiessgapr e pxampde ipyolyh insmunshassekd Which aretrive inpgither thadomwdidag 20

t he eti ol ogy LL t it e .pbinding affinity
and hal f |ifr§9‘f’c§?°t ?ﬁéﬁg‘ﬁ?ﬁk‘%’gﬁ:P“é’éig%g‘g‘}‘s[‘*ﬁé’?ﬁ‘é@?‘ggé%‘%ﬁ%ﬁ"r &%EOIe%lr G i n
the pati ent, (RIAE copmierimthusb&syy (sg. LS A imhocyluorsead, immingprdcgitation,
frequency of, treatnent, .and the influence of any therapeutic¢ agents used in
conbi nation Wth %grg‘inélgt_ﬂ%ntheﬁ@lgﬂﬁ{ﬂ“ag?n’t h@‘sfoﬁseé%f’?lon@sﬁe déper rﬁ%H?i‘ﬁ‘_ﬁhf act or
in defining (iMeuapineprdsale Adestitildy, thebiady of atfbodiePry tpicH ;ﬁ)‘lyp@?ﬁdeE’Ody 25
necessary to be therapeutically effective in a gartl cul ar context. Repeated
admi ni st r at | GAsbrd§terfed Qugetr BEing ofosGrBRE. 4 HEEPY PlpswPR getonamer SPR)

adm ni strat i @8ceQfirediéh &, SFUXEmPR! B%on@‘@!trhi%@él@ﬁm&% & ﬁéﬂoQQx?(ﬁivglls.eT@}g may
ts ndy b or

have advantages in certain situations. Patients y be eval uated
Epi thel i &1 Caweserre MaH kadesstpqd byrtHese skidled ésthe arti andtthey il kdeweomdanataddn of t he

most  ef f ecti ¥igeA0§ihBGnRRbAEEY ﬁﬂ%g ‘%hﬁ%@q‘g@@f‘}%@éﬁ}m&“gﬂassay met hods

descri bed herein, or simlar "assays, or quantitating marker
| evel s in pati entAntippdies speoific fenEpEhx polfeptideassayls: uhglled| sith beewsatsle f or

nonitoring t er.any. .and be useful to gauge therapeutic
success in c%h%%dﬁgg ﬁ%}locél\nﬁ? %Hlelvgﬁeglg%li Sﬁraplg?ﬁ%sfgﬁ%?nat P@P?Cgﬁgﬂeggte?té@gl s of
mar kers. substégk CBxpoplyn ot |deetible ssubitacko sethdacbedi Brecan heitédikd)ede of f by

transfectin cell qr.tjssue w yeckorss. t hat express high levels of the
polynucl bt 1 BReY e rfloispioBey et T S ) A, Rbfescent abefl e, FiTE:

rhodamine, lanthanide phosphors), luminescent labels such as luminol; and enzymatic

labels (e.g., horseradish peroxidase, beta-galactosidase, luciferase, alkaline phosphatase,



5 can inundate cells with untransl atabl e sense or antisense sequences. Even
in the absence of integration into the DNA, such vectors may continue to
transcri bwoRNA/BBE18cul es until all copies are disabl ed pgTeandog@mociis

nucl eases. Vectors derived fromretroviruses, adenovirus, herpes or
vaccinia viruses, or fromvarious bacterial plasmds, nay be used to

del i ver polynucleotides to a targeted organ, tissue, or cell population.
Met hods well 10 known to those skilled in the art nmay be used to construct
reconbi nant YeehHofindshdse)MblidinGX ALY BHCLE QL A&S bP WedlkASavilh ie3ENSE-
(See, for exanp e,.o_{l%se t?g_j({:\nhn(% ggegoggigri bed in San‘gr_opi et ala(sup?_rcgg’ and
Ausubel et abtrgptayplimpontaining a flugkaseeatimarksr ot enzywalic datiyity et eansbd datestagel | s or
tissues incl : e s _di I I [ e for
invive, n o EPiAERe G ha 308 et HU AN ST RO, stk Bl
transf ecti onbgm sbyontlarp egorter @rge lavelne zippewgaid sequdneesabihding sites foledorfdayat i ons
of gene expressi Qqn can . gQbt ai ned by designing anti sepnse nol ecul.es, DNA,
R or PRA GO B! SOy B e P LY D oiee SEPOGTETS. dabels fg
promoters, epRAMEENHa spdter afhd ONSiariblisele@ftBdItY , re@lck gsuntibE BleticlafinddRe der i ved
fromthe transc,r(lﬁgtl oninitjiation site, e.g. between -10 and +10 regi ons of
the | eader sédtiboties. mﬂfhe"{lsyobeaﬁ?w@%%eksqr@bmr@s FHRSIANePS SUBl 28Rl so
that they bl %ﬂl‘oi&eﬂ@@lﬁj@Eibl?ﬁc%adﬁﬁ%aﬁﬂeﬂy%&%ﬁ Rerbde y.ranscript from
binding to ribosones. Inhibition may al s6 be achieved using "triple helix"
base- pai ri ng nmet hQdopbily wagy dnpngibedy| dar bp detedtaidy tabetied dsriodik 1t dieecibioant y of

t he doubl e helix t I Gl L i.ndi ,
transori poi on it orEAEmE WL FheFshasied Blus st il bl PROMTIAESR: i g
triplex DNA 26 deteetede Exanplds lof degetable Esubttamdes (tha: arbidneym®& BreahdsddadishCar r

) e ok Rl DO AR il Rl SRt
specific cl eavage QfehfANueniBehOZboRS A, bl)’rez%@,qu%ﬁll@ﬁs@peglhéds@6g>}ﬁgsfph§kb,zati on

of the ribozyne nolecule to conplenentary target RNA, followed by
endonucl eol y£RehYewessrh gecleash, deltariraigtipd somerase, ¥past Yeehiof gty dipperasce glpha-

engi neered hapmeh MOt tibse D ROPHITE ERhEsR! & Hé‘xﬂa & Chxidas@! by and
efficiently %at al l3l§_jggheandonlu§:I goﬁ{?ti C lg?tava’ge%gf a [S)él Hiog e(%)xt(?adég nﬁgr ker.
45 Speeétdtylehdlinpesigrase. cl eavage sites within any potential RNA target
may initially be gdepti.tfi .Seanni g le for ribozyme
cl eavage sites mF%h&%*ﬁ%%egﬁgp%{wz&f& lfng\?mm higg%atg%geﬁétgg% %ﬁf‘%‘%ﬁﬂ% %I%lgl?n(%\)c.
Once the sit estdrapm det asf Eeurapon) aridNAharelgutbarddes cah bb atsed thedebcannist 20

contal ni ng. { REVEFL G5 Bt Bty TmGSP hEPevisitos duhansgn et HlEA

feat ures 2hi @1y render the oligonucl eotide inoperable. The suitability
of candi date target g may al so be determ ned by testing accessibility to
hybri di zati on witft BISHFIRGIESTE FO0PPEIIdy 813N cAlioOF cised (781 hgleterBRipuvbaase

protection ai&ﬁ‘ﬁd%l_es of bioluminescent R clab¥ @ﬁﬁs{ﬁlﬂfbsQf&ﬁ%%ﬁﬁ, Rcif@iB M Mquorin.

preventing, inhibiting, or reducing epithelia cancer in a patient

conprising: (a) obdipingihads maxmisosmrampdoyed dmwhivh thapiimany;antigen-anépedyat el y
mai ntai nin i : : I, 4 ral.i f test

ngent o (o) conBPh amBlintd BERloR i bl e RRAE RGNS A EbEle ot LT
one or 15¥vor entdiode reavivk egainspin EpECIR polypepitidal Byc ang ef exdniple dt kheadntigedyt ;  ( d)

adm ni stering._t. . ient . at t one .test agent i C. lters the
el s ot Epfafifly SAEiRRY WSk 3h rofES pofRSE 4 SR 19T iiBad VR Sebi e
epi thelial camiedy may begoanlantruathitclglt & ritagmehthgiccifie sintivggniabelédevatiave to

';nr;; thh:(rjmjt ﬁﬁé?%%gggqsbﬁtazc(%%gd&%;if)%ehe}eri]rsrapeut| c substance described herein

Methods for conjugating or labelling the antibodies discussed above may be
30 readily accomplished by one of ordinary skill in the art.
Cytochemical techniques known in the art for localizing antigens using light and

electron microscopy may be used to detect EpICD polypeptides. Generally, an antibody



conveni ent manner by any standard route of adm nistration, including
without Iimtation, by injection (subcutaneous, intravenous, etc.), oral
adm ni st r&Di20ny/13751Bal ati on, transdernal application, or PCceatAzb11/000511

adm ni strati on. Depending on the route of admi nistration, the active
substance may be coated in a material to protect the substance 25 fromthe
action of enzymes, acids and other naturgl conditions that may inactivate

t he substance. Sol utions of an active substance as a free base or

phar maceuti c t J | vent
N Th o sui t g e R Al L dTbIaDRE. BREEEACD AR A BB )l o
pol yet hyl ene igtissged and celisdasrdupan ths prasence of ¢ the dcte¢tab1@$ubstan¢i conposition
descri bed herein e
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adm ni st er ed ahtibeglidsj, ecEp;ICDsmrtjfpepthttets man beirﬁmotblhml ofLadatriet yr @ippdrh @udhcdsj ve

subst ance i s comnbi ne m xture w th a _phar ceutl C acce t abl e
vehicle. Sui t%l ¥20RKj ng@gos%r é?elg‘t‘%s& i %ngzellfa)l tréil’an%l’iégaei‘n % 'i*ﬁf??ﬁt on:

The Sci ence apdsdiiesCtdrbexyaiethyh a&INBGY, b&g&&ﬁylﬁdidbs 1s%9&{é ﬁH&l epl fo- of the
Sci ences in Phil adel phia Ed??or Mack™ Publ i shi (r?g})y g gﬁ{j in The
Q

United St at eSXPRAEKEsIBORIpSIIC ﬁf’ﬁe“)ﬂ%ﬁ Plotikst T%?W%Wte(lﬂspaﬂ VRIRED POssIH i shed
in 1999. On tcbhﬁgu?ﬁ%hﬁnclﬁdlﬁg cpHERea | lifdiRal GtCthQ”huﬁltﬁ’eebz;m&OﬁaF%gllH%hé’ ely,

sol utions of the active substancés in association with one or nore
phar maceut i cahapy %c%é@taamlee ayubiei tebtepdato rwedfi beadmtdisc, spherecanitTienmaobitizésif f er ed
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conj uncti on kinb¥n olidnecal bhphympdunetlmodagenemmre qtah@genfomnmﬁe ocfuptm@&hmmgt . The
conposi tions of tge 10i dm ni st ered. concurren

separately, &FHe 'ﬁ%n*}“itlg?(f?f \Kﬁ%{)"hbe %/nrngthyh‘érP’é%?élﬂfﬁj d‘sQéest‘i’E@dotP‘n‘ﬁ H%;a&ﬂtses The

therapeutic apddifid foy tef firstObIAdiBE hiedn FoR BLnRIE MdusE ARbRUIRS SpeciRTH Epiewh usi ng
a met hod of thf?ﬁ' nventi o and m%Ziebe eval uated in vivo using a suitable

ani mal rodel POYREPdET M3V fivging Fhespasnsrmaoyss [pP) ks fragineny spestfiq he

present i nvenhiisyy cgﬁe(@gp{ﬂphgnérwghst ochem cal Anal ysis of Epithelial
Cancer Markers he foll ow n%élnat erials and nmet hods were enployed in

t he study descri bé‘ﬂ“efen at Fridepagtivg isAwddb 68li e sleteeble i substanen, Bp OANCRbUS e

o ext racel | aFapaae My e‘%ﬂ*‘)%ﬁ?“@fw PEqoGIpR the HEuul Guliodighy REPAN! 268
am no-term n&k quaigltamd Inf dep@idihg iy kemsiity ©F paticlad in tharad@autBesphsl8A3riduy 15;
53(16):3784-81 nei rabbi t nonocl onal antibody, a- Epl CD anti body
1144 ( Epi tomogtlcaf\ hf)ds gabﬁécoue‘ﬂ)g%%&&’ﬁ. zes the cytopl asnic domain of

25human BpCAM  ( 3Tincadessliad mumbaﬁwmayase n@u&@deta@a ﬂliiires@@xt Sibhal/ belObr
| 3-catenin ( t.# 610154, B D Sci epces, San Jose, | nunohi st ocheni stry
for EpEx and ElgCtilie su & sTBnexamplep then methag d(?écr‘i’@éﬁi én Christopoulos TK and

Dlamandls EP Anal. Chem., 1992:64:342-346 may be used with a conventional time-
resolved fluorometer.
According to an embodiment of the invention, an immunoassay for detecting a
25 EpICD polypeptide in a biological sample comprises contacting an amount of a binding
agent that specifically binds to a EpICD polypeptide in the sample under conditions that
allow the formation of complexes comprising the binding agent and EpICD polypeptide
and determining the presence or amount of the complexes as a measure of the amount of
the EpICD polypeptide contained in the sample.
30 In accordance with an embodiment of the invention, a method is provided
wherein EpICD polypeptides antibodies are directly or indirectly labelled with enzymes,

substrates for the enzymes are added wherein the substrates are selected so that the



Serial epithelial cancer tissue sections (41,tmthickness) were
deparaffinized, hydrated in xylene and graded al cohol series. The slides
wer e treavedowsnsiB. 3% H202 at 30 room tenperature for BOTMArOtI@®0%10 bl ock
t he endogenous peroxi dase activity. After blocking the non-specific binding
wi th normal horse or goat serum the sections were incubated with anti
human anti bodi es - EpEx nouse nonocl onal gntibody MOC-31 47 (dilution
1:200), or a- EplCD rabbit nonocl onal antibody 1144 (dilution 1:200), or
nmouse nmonocl Qpgdrakel of 8Bl lﬁf@&ch% ch&inhddnd Qostra® O im MAGreLntWoRipiess and

bi oti nyl ated secondary antib fy (horse "anti-nobuse or goat antirabbit) for
30 mnutes. Tt lg@qu riBetgle meete rahlmeurybpiuﬁbapdaqrb@nwtlhnt Asta(sNissddee ABC
eSS Ve 8y P Ol B ER) AP DR, S o
| mmunoposi t i fBosse@nhéonples. szwmmredelecned based an da:sabdfty toﬁe stbsgrsgenfslct i ons
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i mrunoposi ti vhdtyls.i n the plasma nmenbrane, 10 cytoplasm and/ or nucl eus when

observed by two eﬁalu tors who were Esllnd d to the cI|n| g cone. These
sections were scordHMRES ploinzyes ang substrpiss, %’eqnlz%meslthatlﬁo‘{% ugresegnt 30_ 5004

cell's; 3, 50-c6RKIcs& hR: dRBsbed in>UEYoraeht NosHOR®2D Wfaﬁﬁﬁkﬁ& | B tway SeCtions
were al so scored seni -quantitatively on the basis of intensity as follows:
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positivity a%é)lsélt%%terﬁ%l %@31&%?1 ﬁelatt(tzlﬁ Iﬂﬁgmﬁ%a pit h%&gﬁu@%ﬁfg l%&l](c)l g(‘)t(réngl

epi theli al tlfbmcsalwbmh@sphate Tore dlﬂmmaioblncsplmdne'l’hecﬁhords;bmev\measi@ubf gt ed to
statistical anal Sta stica mmunohi st ochem cal data

wer e subj ect ed S 13 APPLE }élgFasgﬁgluf/lggg}qﬁlgirﬁsan\gﬂ’ggor?ﬁle D.0 software

(Chi cago). Box p| (Atnsbmﬂdfs&petﬁﬂcdfo'fr BpIED polppopeiddshraydilst e inditdcan ladkliddovied score
of menbranous ear or ,cytoplasmc I -catenin

nucl ear I nd nycl
expression | r?nﬁg’i‘%Fort RENTI a&nﬂ‘c‘g le cqQuuegled o qoe partperypfsa digfihed as

positive gfi ttﬁrfdu%%aﬁ@ﬁnd"t%@'eﬁz}h Jnﬁaycl%&'ﬂbl'@d 'tdﬁ?ib”&ﬁiép érlﬂei/bitﬂﬁe fugénds(hﬁlﬁgstl cal
exam nati on. For ranous - catenin, score of was defined as | oss of

expressi on. FRE- B@WS@matweOwan@meeﬂu@w@s@mw sl UbOfEﬁExrlboﬂmeCbchhmﬁj/ or
P-catenin stagfliqg W th overall patient survival was evaluated using life
t abl es construct ed fromsurvival data with Kaplan- Mier plots.

| munof | uor escencéspastsl of shesmathedsi afitheniofdntion wolya ¢® reavtihy s bvlagicabE@ndpED and
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col on carmi naradiandy pr osliradtly laklled m&nmﬁaf {0) ndsiag kuasteywir ehd eyiiaad ed
with either a- EF Iﬁt[g rgbbit m) cl onal &]l body 1144 (di]ution 1:100) or
mouse nonocl SHEIEL A HBYPtavErs ec(“ifi‘l frou'thi”o e SubSyBHeS, ‘ForFa"E‘B“ ipeggucts b the

secondary 4&naMdsb@ay simetehtdvaSomn t ﬁ&dr@sl@?ﬁth)ébmf)ﬂa%anlc?eqﬁa%ﬁiahh%mﬁﬁ@@ e
(TRITC) -1 abel ed goat anti-rabbit antibody (Signha drich, dilution 200) .

For EpEx, th@oYeeRiidaninhassmploiymensuing@uorescance of the Suprascericomplsasraned e
-1 abel
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:200 diluti cl& were counterstained
25 subject, or control subjects. In an embodiment, the EpICD polypeptide is nuclear EpICD
and the quantitated level is compared to levels quantitated for normal subjects or
subjects with an early stage of disease wherein an increase in the level of nuclear EpICD
compared with the control subjects is indicative of an epithelial cancer and/or poor
prognosis or survival.
30 A particular embodiment of the invention comprises the following steps:

(a) incubating a biological sample with a first antibody specific for EpICD
polypeptides which is directly or indirectly labeled with a detectable



5 Localization of EpEx (green) and EplCD (red) were assessed with d ynpus
Upri ght Fl ourescence M croscope (BX61) and i mages were captured by using
Vol oci ty wof2zomweamsesigPer ki nEl mer WAl t ham MA) Resul ts: | mromain2etigobsm cal
staining of paraffin tissue sections froma range of 10 patients was
conducted with a full-1ength nonocl onal antibody to EpCAM (Ep-Ex) and a
nonocl onal anti body to the intracell ul arcdomai n of EpCAM (Ep-1CD). Scoring
anal yses was perfornmed by two i ndependent observers for degrees of
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nucl ear Ep-1CD expr essiheby qianhRtisleEFICDsbIRptides seuebidlogRBl safdlet ald cancers.
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cancers of lung, col on,anfernfifeliYkhddré.ver, urinary bladder, ovary and
pancreas anal ysed are shown in the bar diagramin Figure 3. The cytopl asmc
di stribution of Egh¢ GBndard eyt ¢retespuind dellpels quantivated| fonseimpled frgmamntrbfeast

i ssues, ROT MaLied i ABLORADL PEASI AL SAlE IincR bl SARESLZG | UNO.
colon and rectum Iiver, urinary bladder, ovary and pancreéas ana y'sed are
shown in the Ibaeaseld kgelaof EpiCBiag usrapated to the standive nthy e rindidstivoof anfepHnellalCD i n

nucl ei of epithelial c?l | s .i n.er mal and mal i gnant breast tissues, nornal
and nal i gnant@FFEbL KT #7 SUtEAl CUEr- i n cancers of Iung, colon and rectum

liver, urinary bl afldebordagdeaivith al EnfbdialeR heprabens ffleMich SO@AEs mBanshver bar
diagram 30 in Figure 5. Reciever operating curves were used to determne

the sensiti videlFraRinesHIEDs plyreptidss inyi pasaple by -meapnning BpICOhaolyeaptidesners. | n
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nucl ear Ep-1CD showed a sensjtivity of 66.67% and specificity of 95% wth
area under t HEPaaIiopePtgifie desyBime lnbeleds RrlCGlrpelypinades,that havgabagame boynd i gur e
10) . Anal ysi nfbodRbbirR BAREMSPIHR hat WhRHORE 3aRANe LAMORS fdnﬁé«y,asfﬁh ed
nucl ear localization 10 in tunor cells (Figurell and Table 4). e nucl ear
and cyt opl asrtheampunt of thet lekad infitigsIbomd er ebountefraciion deessurad andrmayl beand
mal i gnant br i i n r te tissues, and,in
cancers of I&gg%la%gﬁgtﬁ%%nagsb ?‘é({:ﬁ}: r%?&ﬁlp\g]gbép%g% lhé}%/t&?)%%lopﬁeelrn, anﬁ\‘/’%r}vfmé%gl
pancr eas #nalmymeer, agebsoumymarisaead aistandathbevd. Recei ver operating curves
anal yses were carpied and the sensitivity, S@e(gi.fi Ci tfé ar under the
curve (AUC) val ues for 155P%ud 'é%{lrcogmﬁlé‘étl@ﬁ a4y s ay epdiiargiaten eh-1 oo
in cancers ofEpiCDgbobpeptides edthtthe meactomntbnnagkodbeng dephaguschametsodnmr i zed

in Table 6. . The i mmunohi st ochem cal data were verified b

i munof | uor edNig ALY ’QW&"%%!"S IﬁPeé’Effcet%fL?“ EH‘(S&%" We@fﬁe E’SEWPMSCI'%@I Adhe DNA
subcel | ul ar laggEddiez d$ dpectly or ThdIROHP IBHASY (G GE @R IntifAY GDald 8 )otheERFEX
(green) and nuclejc DNA, u were nonitored 20 with specific antibodies

. (bl ue) , J .
and DAPI , 30 edipaiepiliged gr immoRiligabls &thpnsarsursi angbodyi't: T pARPtyre |ang )deteption
Subcel | ul ar g feZ atn0 ' I
Subcel I ul ar | oggdi_zg(gaiinoﬁe %ng‘géExp%(nél{l%gérlo)ug]Pn%?%gg?t&?gﬁ‘g@} q’géelt‘?sé.s .lel\/br ged
i mge of B&C Setsntiglgnethedsan de ak¢ammdished yyinogiatisgrttenmptucecangibodyEwitvinged
i mge of A&B showi ng the nucl ear colocalization of Epl CD and DAPI. F.
Merged i mage of A&C showi ng 25 dom nating DAPI nuclear staining. G Merged
i mage of A&B&C reshow ng the nucl ear col ocalization of EplCD and DAPI, al so
t he cytoplasm c Epl CD. | mmunofl uorescence anal ysis of Epl CD, EpEx and DNA
subcel lul ar localization in human col on carcinomas is shown in Figure 13.
Epl CD (red), EpEx (green) and nucleic DNA (blue) were nonitored with
specific antibodies and DAPI, 30 respectively in colon cancer paraffin
section. A. Nucleic DNA stained with DAPI (bl ue)



in colon cancer cells. B. Subcellular localization of EplCD (red) in colon
cancer cells. Strong cytoplasm c staining and nmedi um | evel of nuclear

st ai ni ng WO 2EplBF1were 50 denonstrated in col on cancer PCe&ldA2011000511

Subcel l ul ar | ocalization of EpEx (green) in colon cancer. Strong
cytoplasm c staining and | ow | evel of nenbrane staining were displayed in
colon cancer cells. D. Merged i mage of AgC showi ng dom nating DAPI nucl ear
stai ning and strong EpEx cytoplasm c staining. E. Merged i nage of A&B

showi ng the 3aMpe! fr adaﬁlgomelde&aﬁdnomf%dﬁ@ﬂ £BreABRmARY tifne thlredRe ok iROe of
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cancer cells. Representative I'nmunof| ucrescence m crographs
and DNA 10 sablaeﬂelmtlmdyl rogyabd separated fram Hl@rimmqoﬁestsnattee,@ad ¢henlehd sndysbes hown

in Figure 14. q%sut?%? n af lleastblséo(%‘f’iclmI 5fat}16|f* %C?)al%{ed ture ag1 g%déf R ePe or tég%%'egf})d and
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respectively olfl’hehmlmill’tesphﬂsthﬁt Gemadllydr is mmaen‘réd in tisce@pivenantiBodyNphabeesince DINA

stai ned with DAPL b in st afe cefr ceI |s. B. Subcellular .

| ocal i zat i on “Gf"PEy C%gjlﬁj lﬁﬁpt’dlre sPa ‘%‘n}&eg gy the cgftPrSn@n‘gy‘gE?ﬁﬁ‘%m c
stai ni ng and adfibdiRg] Mnanb@¢ebmBidimée] @anabst allaynbegneqiur&pbvmme&rmgwﬁbst rated
in prostate cancer cells. C. Subcel lular Iocalization of EpEx (green) in

prostate canc@ptuigantitodyand hgnd ie5tBsiua i ¢ stai ning and | ow | evel of
menbrane gt ai ni nglﬁ/"er;ﬁn%ﬁi?rvﬁﬂdw& Mt adsdRe opf @‘S‘C e Rkl

nucl ear DNA stainin weak EpEXx menbrane st a| ni ng strong cytopl asmc
staining in pebstosal nanapleeal. amiboNiss gepecifivader dipI(B&B p@bmwtrdgstmi mablliear 20

B e e e
nucl ear col ocal i zata typicaf twapit€Cinanebnnndd ady ONEPICD pcﬂy;ﬁbﬁ)&tﬂsm)ge bihigoth of
CHuCELeSne ShL R a0 RS R BB G SN con e R o e
dini COpaish0|c61§1hlféaind et tidnemtibodied arCamnsclénal apitadrt ¢i.dNpbYslohdlpbly¥lonal,
monoclonal/monoclonal, or monoclonal/polyclonal). The label used in the detection
antibody can be selected from any of those known conventionally in the art. The label
may be an enzyme or a chemiluminescent moiety, but it can also be a radioactive
isotope, a fluorophor, a detectable ligand (e.g., detectable by a secondary binding by a
20 labeled binding partner for the ligand), and the like. In an aspect, the antibody is labelled
with an enzyme which is detected by adding a substrate that is selected so that a reaction
product of the enzyme and substrate forms fluorescent complexes. The capture antibody
may be selected so that it provides a means for being separated from the remainder of
the test mixture. Accordingly, the capture antibody can be introduced to the assay in an
25  already immobilized or insoluble form, or can be in an immobilizable form, that is, a
form which enables immobilization to be accomplished subsequent to introduction of the
capture antibody to the assay. An immobilized capture antibody may comprise an
antibody covalently or noncovalently attached to a solid phase such as a magnetic
particle, a latex particle, a microtiter plate well, a bead, a cuvette, or other reaction
30 vessel. An example of an immobilizable capture antibody is antibody which has been
chemically modified with a ligand moiety, e.g., a hapten, biotin, or the like, and which

can be subsequently immobilized by contact with an immobilized form of a binding
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partner for the ligand, e.g., an antibody, avidin, or the like. In an embodiment, the
capture antibody may be immobilized using a species specific antibody for the capture
antibody that is bound to the solid phase.
Screening Methods
5 The invention also contemplates methods for evaluating test agents or
compounds for their potential efficacy in treating an epithelial cancer. Test agents and
compounds include but are not limited to peptides such as soluble peptides including Ig-
tailed fusion peptides, members of random peptide libraries and combinatorial
chemistry-derived molecular libraries made of D- and/or L-configuration amino acids,
10 phosphopeptides (including members of random or partially degenerate, directed
phosphopeptide libraries), antibodies [e.g. polyclonal, monoclonal, humanized, anti-
idiotypic, chimeric, single chain antibodies, fragments, (e.g. Fab, F(ab),, and Fab
expression library fragments, and epitope-binding fragments thereof)], polynucleotides
(e.g. antisense, siRNA), and small organic or inorganic molecules. The agents or
15 compounds may be endogenous physiological compounds or natural or synthetic
compounds.
The invention provides a method for assessing the potential efficacy of a test
agent in treating epithelial cancer comprising comparing:
(a) levels of one or more Epithelial Cancer Markers, and optionally other
20 markers in a first sample obtained from a patient and exposed to the test
agent; and
(b)  levels of one or more Epithelial Cancer Markers, and optionally other
markers, in a second sample obtained from the patient, wherein the
sample is not exposed to the test agent, wherein a significant difference in
25 the levels of expression of one or more Epithelial Cancer Markers, and
optionally the other markers, in the first sample, relative to the second
sample, is an indication that the test agent is potentially efficacious for
treating epithelial cancer in the patient.
The first and second samples may be portions of a single sample obtained from a
30 patient or portions of pooled samples obtained from a patient(s).
In an aspect, the invention provides a method of selecting an agent for treating

epithelial cancer in a patient comprising:
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(a) obtaining a sample from the patient;

(b)  separately maintaining aliquots of the sample in the presence of a
plurality of test agents;

() comparing one or more Epithelial Cancer Markers, and optionally other

5 markers, in each of the aliquots; and

(d)  selecting one of the test agents which alters the levels of one or more
Epithelial Cancer Markers, and optionally other markers in the aliquot
containing that test agent, relative to other test agents.

Kits

10 The invention contemplates Kits for carrying out the methods of the invention to
detect an epithelial cancer. Such Kkits typically comprise two or more components
required for performing a diagnostic assay. Components include but are not limited to
compounds, reagents, containers, and/or equipment. Accordingly, the methods described
herein may be performed by utilizing pre-packaged diagnostic kits comprising at least

15 agents (e.g. antibodies, probes, primers, etc) described herein, which may be
conveniently used, e.g., in clinical settings to diagnose patients afflicted with epithelial
cancer, or exhibiting a predisposition to developing epithelial cancer and in particular to
diagnose an epithelial cancer or risk of an epithelial cancer.

The invention contemplates a container with a kit comprising a binding agent(s)

20 as described herein for determining an epithelial cancer. By way of example, the kit may
contain antibodies specific for EpICD polypeptides, antibodies against the antibodies
labelled with an enzyme(s), and a substrate for the enzyme(s). The kit may also contain
microtiter plate wells, standards, assay diluent, wash buffer, adhesive plate covers,
and/or instructions for carrying out a method of the invention using the Kit.

25 In an aspect, the invention provides a test kit for diagnosing an epithelial cancer
in a subject which comprises an antibody that binds to EpICD polypeptides and/or
polynucleotides that hybridize to or amplify EpICD polynucleotides. In another aspect
the invention relates to use of an antibody that binds to a EpICD polypeptide and/or a
polynucleotide that hybridizes to or amplifies a EpICD polynucleotide, in the

30  manufacture of a composition for detecting an epithelial cancer including detecting the
aggressiveness or metastatic potential of a epithelial cancer.

In a further aspect of the invention, the kit includes antibodies or antibody
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fragments which bind specifically to epitopes of EpICD polypeptides and means for
detecting binding of the antibodies to their epitopes associated with epithelial cancer
cells, either as concentrates (including lyophilized compositions), which may be further
diluted prior to testing. In particular, the invention provides a kit for diagnosing an

5 epithelial cancer comprising a known amount of a first binding agent that specifically
binds to EpICD polypeptides wherein the first binding agent comprises a detectable
substance, or it binds directly or indirectly to a detectable substance.

A kit may be designed to detect the levels of EpICD polynucleotides in a sample.
Such kits generally comprise oligonucleotide probes or primers, as described herein,

10 which hybridize to or amplify EpICD polynucleotides. Oligonucleotides may be used,
for example, within PCR or hybridization procedures. Test kits useful for detecting
target EpICD polynucleotides are also provided which comprise a container containing
EpICD polynucleotide, and fragments or complements thereof. A kit can comprise one
or more primers.

15 The kits of the invention can further comprise containers with tools useful for
collecting test samples (e.g. serum) including lancets and absorbent paper or cloth for
collecting and stabilizing blood.

Computer Systems
Analytic methods contemplated herein can be implemented by use of computer

20 systems and methods described below and known in the art. Thus, the invention
provides computer readable media comprising one or more Epithelial Cancer Markers.
"Computer readable media" refers to any medium that can be read and accessed directly
by a computer, including but not limited to magnetic storage media, such as floppy
discs, hard disc storage medium, and magnetic tape; optical storage media such as CD-

25 ROM,; electrical storage media such as RAM and ROM; and hybrids of these categories
such as magnetic/optical storage media. Thus, the invention contemplates computer
readable medium having recorded thereon markers identified for patients and controls.

“Recorded" refers to a process for storing information on computer readable
medium. The skilled artisan can readily adopt any of the presently known methods for

30 recording information on computer readable medium to generate manufactures
comprising information on one or more markers disclosed herein.

A variety of data processor programs and formats can be used to store
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information on one or more Epithelial Cancer Markers. For example, the information

can be represented in a word processing text file, formatted in commercially-available

software such as WordPerfect and MicroSoft Word, or represented in the form of an

ASCII file, stored in a database application, such as DB2, Sybase, Oracle, or the like.

5 Any number of data processor structuring formats (e.g., text file or database) may be

adapted in order to obtain computer readable medium having recorded thereon the
marker information.

By providing the marker information in computer readable form, one can

routinely access the information for a variety of purposes. For example, one skilled in

10 the art can use the information in computer readable form to compare marker
information obtained during or following therapy with the information stored within the
data storage means.

The invention provides a medium for holding instructions for performing a
method for determining whether a patient has epithelial cancer, or a pre-disposition to

15 such condition, comprising determining the presence or absence of one or more
Epithelial Cancer Markers, and based on the presence or absence of the markers,
determining the condition or a pre-disposition to the condition, optionally
recommending a procedure or treatment.

The invention also provides in an electronic system and/or in a network, a

20 method for determining whether a subject has a condition disclosed herein, or a pre-
disposition to a condition disclosed herein, comprising determining the presence or
absence of one or more markers, and based on the presence or absence of the markers,
determining whether the subject has the condition or a pre-disposition to the condition,
and optionally recommending a procedure or treatment.

25 The invention further provides in a network, a method for determining whether a
subject has a condition disclosed herein or a pre-disposition to a condition disclosed
herein comprising: (a) receiving phenotypic information on the subject and information
on one or more markers disclosed herein associated with samples from the subject; (b)
acquiring information from the network corresponding to the markers; and (c) based on

30 the phenotypic information and information on the markers, determining whether the
subject has the condition or a pre-disposition to the condition, and (d) optionally

recommending a procedure or treatment.
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The invention still further provides a system for identifying selected records that
identify a diseased cell or tissue. A system of the invention generally comprises a digital
computer; a database server coupled to the computer; a database coupled to the database
server having data stored therein, the data comprising records of data comprising one or

5 more markers disclosed herein, and a code mechanism for applying queries based upon a
desired selection criteria to the data file in the database to produce reports of records
which match the desired selection criteria.

The invention contemplates a business method for determining whether a subject
has a condition disclosed herein or a pre-disposition to a condition disclosed herein

10 comprising: (a) receiving phenotypic information on the subject and information on one
or more markers disclosed herein associated with samples from the subject; (b)
acquiring information from a network corresponding to the markers; and (c) based on
the phenotypic information, information on the markers and acquired information,
determining whether the subject has the condition or a pre-disposition to the condition,

15 and optionally recommending a procedure or treatment.

In an aspect of the invention, the computer systems, components, and methods
described herein are used to monitor a condition (i.e. epithelial cancer) or determine the
stage of a condition.

Therapeutic Applications

20 The invention contemplates therapeutic applications associated with the
Epithelial Cancer Markers disclosed herein. Epithelial Cancer Markers may be a target
for therapy. For example, EpICD can be a target for treatment of epithelial cancers.
Therapeutic methods include immunotherapeutic methods including the use of antibody
therapy. In one aspect, the invention provides one or more antibodies that may be used

25  to treat or prevent epithelial cancer. In another aspect, the invention provides a method
of preventing, inhibiting or reducing epithelial cancer comprising administering to a
patient an antibody which binds to an EpICD polypeptide in an amount effective to
prevent, inhibit, or reduce the condition or the onset of the condition.

An antibody which binds to an EpICD polypeptide may be in combination with a

30 label, drug or cytotoxic agent, a target-binding region of a receptor, an adhesion
molecule, a ligand, an enzyme, a cytokine, or a chemokine. In aspects of the invention,

the antibody may be conjugated to cytotoxic agents (e.g., chemotherapeutic agents) or
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toxins or active fragments thereof. Examples of toxins and corresponding fragments
thereof include diptheria A chain, exotoxin A chain, ricin A chain, abrin A chain, curcin,
crotin, phenomycin, enomycin and the like. A cytotoxic agent may be a radiochemical
prepared by conjugating radioisotopes to antibodies, or binding of a radionuclide to a
5  chelating agent that has been covalently attached to the antibody. An antibody may also
be conjugated to one or more small molecule toxins, such as a calicheamicin, a
maytansine, a trichothene, and CC1065 (see U.S. Pat. No. 5,208,020).
The methods of the invention contemplate the administration of single antibodies
as well as combinations, or "cocktails”, of different individual antibodies such as those
10 recognizing different epitopes of other markers. Such cocktails may have certain
advantages inasmuch as they contain antibodies that bind to different epitopes of EpICD
polypeptides and/or exploit different effector mechanisms. Such antibodies in
combination may exhibit synergistic therapeutic effects. In addition, the administration
of one or more marker specific antibodies may be combined with other therapeutic
15 agents. The specific antibodies may be administered in their "naked" or unconjugated
form, or may have therapeutic agents conjugated to them.
In an aspect, the invention contemplates a method of treating an epithelial cancer
in a subject, comprising delivering to the subject in need thereof, an antibody specific
for nuclear EpICD. In an aspect of the invention, the antibody is conjugated to a
20 cytotoxic agent or toxin (see above). The antibody may be a therapeutic antibody
disclosed for example in US Patent Nos. 7557190 and US7459538, US Published
Application Nos. 20050163785 and 20070122406, and 20070196366 and McDonald et
al.(Drug Design, Development and Therapy 2008;2:105-114). In a particular
embodiment, the antibody is an antibody conjugated to a toxin, more particularly VB4-
25 845 immunotoxin (Viventia Biotechnologies Inc., Ontario, Canada).
More particularly, and according to one aspect of the invention, there is provided
a method of treating a subject having an epithelial cancer wherein an antibody specific
for EpICD is administered in a therapeutically effective amount. In a further aspect, the
antibody is provided in a pharmaceutically acceptable form.
30 In an aspect, the invention provides a pharmaceutical composition for the

treatment of an epithelial cancer characterized in that the composition comprises an
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antibody specific for EpICD together with a pharmaceutically acceptable carrier,
excipient or vehicle.

Antibodies used in the methods of the invention may be formulated into
pharmaceutical compositions comprising a carrier suitable for the desired delivery

5 method. Suitable carriers include any material which when combined with the antibodies
retains the function of the antibody and is non-reactive with the subject's immune
systems. Examples include any of a number of standard pharmaceutical carriers such as
sterile phosphate buffered saline solutions, bacteriostatic water, and the like (see,
generally, Remington: The Science and Practice of Pharmacy 21% Edition. 2005,

10 University of the Sciences in Philadelphia (Editor), Mack Publishing Company).

One or more marker specific antibody formulations may be administered via any
route capable of delivering the antibodies to the site or injury. Routes of administration
include, but are not limited to, intravenous, intraperitoneal, intramuscular, intradermal,
and the like. Antibody preparations may be lyophilized and stored as a sterile powder,

15 preferably under vacuum, and then reconstituted in bacteriostatic water containing, for
example, benzyl alcohol preservative, or in sterile water prior to injection.

Treatment will generally involve the repeated administration of the antibody
preparation via an acceptable route of administration at an effective dose. Dosages will
depend upon various factors generally appreciated by those of skill in the art, including

20 the etiology of the condition, stage of the condition, the binding affinity and half life of
the antibodies used, the degree of marker expression in the patient, the desired steady-
state antibody concentration level, frequency of treatment, and the influence of any
therapeutic agents used in combination with a treatment method of the invention. A
determining factor in defining the appropriate dose is the amount of a particular antibody

25 necessary to be therapeutically effective in a vparticular context. Repeated
administrations may be required to achieve a desired effect. Direct administration of
one or more marker antibodies is also possible and may have advantages in certain
situations.

Patients may be evaluated for Epithelial Cancer Markers in order to assist in the

30 determination of the most effective dosing regimen and related factors. The assay
methods described herein, or similar assays, may be used for quantitating marker levels

in patients prior to treatment. Such assays may also be used for monitoring throughout



100 8 89 Bl adder Cancer 10 9 90 9 90 Note: A cutoff value of 4 was used to
determ ne positivity. BPI-1, benign prostate hyperplasia. WD

2011/ 137548R0T/1GAA611/ 000511 54 Tabl e 6. Bi onmar ker Anal pyeracazbiiiediear and
Cytopl asm c Ep-1CD Expression in Epithelial Cancers Ep-ICD Nucl ear

Stai ni ng Scores AUC Sensitivity

44
therapy, and may be useful to gauge therapeutic success in combination with evaluating
other parameters such as levels of markers.
EpICD polynucleotides disclosed herein can be turned off by transfecting a cell
or tissue with vectors that express high levels of the polynucleotides. Such constructs
5  can inundate cells with untranslatable sense or antisense sequences. Even in the absence
of integration into the DNA, such vectors may continue to transcribe RNA molecules
until all copies are disabled by endogenous nucleases. Vectors derived from retroviruses,
adenovirus, herpes or vaccinia viruses, or from various bacterial plasmids, may be used
to deliver polynucleotides to a targeted organ, tissue, or cell population. Methods well
10 known to those skilled in the art may be used to construct recombinant vectors that will
express polynucleotides such as antisense. (See, for example, the techniques described in
Sambrook et al (supra) and Ausubel et al (supra).)
Methods for introducing vectors into cells or tissues include those methods
discussed herein and which are suitable for in vivo, in vitro and ex vivo therapy. For
15 example, delivery by transfection or by liposome are well known in the art.
Modifications of gene expression can be obtained by designing antisense
molecules, DNA, RNA or PNA, to the regulatory regions of a polynucleotide, i.e., the
promoters, enhancers, and introns. Preferably, oligonucleotides are derived from the
transcription initiation site, e.g. between -10 and +10 regions of the leader sequence. The
20  antisense molecules may also be designed so that they block translation of mRNA by
preventing the transcript from binding to ribosomes. Inhibition may also be achieved
using "triple helix" base-pairing methodology. Triple helix pairing compromises the
ability of the double helix to open sufficiently for the binding of polymerases,
transcription factors, or regulatory molecules. Therapeutic advances using triplex DNA
25 are reviewed by Gee J E et al (In: Huber B E and B I Carr (1994) Molecular and
Immunologic Approaches, Futura Publishing Co, Mt Kisco N.Y.).
Ribozymes are enzymatic RNA molecules that catalyze the specific cleavage of
RNA. Ribozymes act by sequence-specific hybridization of the ribozyme molecule to
complementary target RNA, followed by endonucleolytic cleavage. The invention
30 therefore contemplates engineered hammerhead motif ribozyme molecules that can
specifically and efficiently catalyze endonucleolytic cleavage of a polynucleotide

marker.
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Specific ribozyme cleavage sites within any potential RNA target may initially
be identified by scanning the target molecule for ribozyme cleavage sites which include
the following sequences, GUA, GUU and GUC. Once the sites are identified, short RNA
sequences of between 15 and 20 ribonucleotides corresponding to the region of the

5 target gene containing the cleavage site may be evaluated for secondary structural
features which may render the oligonucleotide inoperable. The suitability of candidate
targets may also be determined by testing accessibility to hybridization with
complementary oligonucleotides using ribonuclease protection assays.

The invention provides a method of preventing, inhibiting, or reducing epithelial

10 cancer in a patient comprising:

(@) obtaining a tumor sample from the patient;

(b) separately maintaining aliquots of the sample in the presence of a
plurality of test agents;

(© comparing levels of Epithelial Cancer Markers, and optionally one or

15 more other markers of the epithelial cancer, in each aliquot;

(d)  administering to the patient at least one test agent which alters the levels
of Epithelial Cancer Markers, and optionally other markers of the
epithelial cancer, in the aliquot containing that test agent, relative to the
other test agents.

20 An active therapeutic substance described herein may be administered in a
convenient manner by any standard route of administration, including without limitation,
by injection (subcutaneous, intravenous, etc.), oral administration, inhalation,
transdermal application, or rectal administration. Depending on the route of
administration, the active substance may be coated in a material to protect the substance

25 from the action of enzymes, acids and other natural conditions that may inactivate the
substance. Solutions of an active substance as a free base or pharmaceutically acceptable
salt can be prepared in an appropriate solvent with a suitable surfactant. Dispersions may
be prepared in glycerol, liquid polyethylene glycols, and mixtures thereof, or in oils.

A composition described herein can be prepared by per_se known methods for

30 the preparation of pharmaceutically acceptable compositions which can be administered
to subjects, such that an effective quantity of the active substance is combined in a

mixture with a pharmaceutically acceptable vehicle. Suitable vehicles are described, for
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example, in Remington: The Science and Practice of Pharmacy (21* Edition. 2005,
University of the Sciences in Philadelphia (Editor), Mack Publishing Company), and in
The United States Pharmacopeia: The National Formulary (USP 24 NF19) published in
1999. On this basis, the compositions include, albeit not exclusively, solutions of the
active substances in association with one or more pharmaceutically acceptable vehicles
or diluents, and contained in buffered solutions with a suitable pH and iso-osmotic with
the physiological fluids.

A composition is indicated as a therapeutic agent either alone or in conjunction
with other therapeutic agents or other forms of treatment. The compositions of the
invention may be administered concurrently, separately, or sequentially with other
therapeutic agents or therapies.

The therapeutic activity of compositions and agents/compounds identified using
a method of the invention and may be evaluated in vivo using a suitable animal model.

The following non-limiting example is illustrative of the present invention:
Example
Immunohistochemical Analysis of Epithelial Cancer Markers

The following materials and methods were employed in the study described in
this example:

Antibodies

Anti-human-EpCAM mouse monoclonal antibody MOC-31(AbD Serotec,
Oxford, UK, Raleigh, NC) recognizes an extracellular component (EpEx - EGF1
domain- aa 27-59) in the amino-terminal region of EpCAM [Myklebust et al, Cancer
Res. 1993 Aug 15;53(16):3784-8.]. Anti-human rabbit monoclonal antibody, a- EpICD
antibody 1144 (Epitomics, Burlingame, CA) recognizes the cytoplasmic domain of
human EpCAM. B- catenin antibody was raised against aa 571-781 of B-catenin (Cat.#
610154, B D Sciences, San Jose, CA).

Immunohistochemistry for EpEx and Ep-ICD expression in epithelial cancers

Serial epithelial cancer tissue sections (4um thickness) were deparaffinized,
hydrated in xylene and graded alcohol series. The slides were treated with 0.3% H,O; at
room temperature for 30 minutes to block the endogenous peroxidase activity. After
blocking the non-specific binding with normal horse or goat serum, the sections were

incubated with anti human antibodies -EpEx mouse monoclonal antibody MOC-31

0. 630
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(dilution 1:200), or a- EpICD rabbit monoclonal antibody 1144 (dilution 1:200), or
mouse monoclonal B-catenin antibody (dilution 1:200) for 30 minutes and biotinylated
secondary antibody (horse anti-mouse or goat antirabbit) for 30 minutes. The sections
were finally incubated with VECTASTAIN Elite ABC Reagent (Vector labs,
5 Burlingame, CA) and diaminobenzedine was used as the chromogen.
Evaluation of immunohistochemical staining
Immunopositive staining was evaluated in five areas of the tissue sections as
described [Ralhan et al., 2008, J Proteome Res. 2009 Jan;8(1):300-9]. Sections were
scored as positive if epithelial cells showed immunopositivity in the plasma membrane,
10  cytoplasm, and/or nucleus when observed by two evaluators who were blinded to the
clinical outcome. These sections were scored as follows: 0, < 10% cells; 1, 10-30%
cells; 2, 30-50% cells; 3, 50-70% cells; and 4, >70% cells showed immunoreactivity.
Sections were also scored semi-quantitatively on the basis of intensity as follows: 0,
none; 1, mild; 2, moderate; and 3, intense. Finally, a total score (ranging from 0 to 7)
15 was obtained by adding the scores of percentage positivity and intensity for each of the
epithelial cancer and normal epithelial tissue sections. The immunohistochemical data
were subjected to statistical analysis.
Statistical analysis
The immunohistochemical data were subjected to statistical analysis using SPSS
20 10.0 software (Chicago). Box plots were used to determine the distribution of total score
of membranous EpEx, nuclear Ep-ICD and nuclear or cytoplasmic B-catenin expression
in normal tissues and tumors. A cut-off = or > 2 was defined as positive criterion for
nuclear P-catenin immunopositivity for statistical examination. For membranous f-
catenin, score of 6 was defined as loss of expression. The correlation between expression
25 of EpEx, Ep-ICD and/or B-catenin staining with overall patient survival was evaluated
using life tables constructed from survival data with Kaplan- Meier plots.
Immunofluorescence analysis
The immunofluorescence analysis of Ep-ICD and EpEx localization in human breast,
colon and prostate carcinomas was performed fluorescent secondary antibodies. Human
30  breast carcinoma, colon carcinoma and prostate carcinoma paraffin sections were
incubated with either a-Ep-ICD rabbit monoclonal antibody 1144 (dilution 1:100) or
mouse monoclonal antibody MOC-31 (dilution 1:100). For Ep-ICD, the secondary
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antibody used was a tetramethyl rhodamine isothiocyanate (TRITC)-labeled goat anti-
rabbit antibody (Sigma-Aldrich, dilution 1:200). For EpEx, the secondary antibody used
was a fluorescein isothiocyanate (FITC)-labeled goat anti-mouse antibody (Sigma-
Aldrich, St. Louis, MO, 1:200 dilution). Nuclei were counterstained with DAPI (blue).
Localization of EpEx (green) and EpICD (red) were assessed with Olympus Upright
Flourescence Microscope (BX61) and images were captured by using Volocity software
(PerkinElmer Waltham, MA)

Results:

Immunohistochemical staining of paraffin tissue sections from a range of
patients was conducted with a full-length monoclonal antibody to EpCAM (Ep-Ex) and
a monoclonal antibody to the intracellular domain of EpCAM (Ep-ICD). Scoring
analyses was performed by two independent observers for degrees of subcellular
localization to the cell membrane, cytoplasm or nucleus. Nuclear EpICD was detected in
tissues from patients with breast, prostate, colon and rectum, lung, pancreatic, urinary
bladder, ovarian, liver and head and neck cancers. The results are shown in Figures 1 to
11 and the following Tables 1-6. Figure 1 shows nuclear Ep-ICD expression in
representative breast and prostate tissue sections. Nuclear EpICD was also observed in
tissues from patients with cancers of colon and rectum, urinary bladder, ovarian, lung,
liver and pancreas (Figure 2), suggesting that nuclear Ep-ICD expression can be detected
in several epithelial cancers. The distribution of Ep-ICD in plasma membrane of
epithelial cells in normal and malignant breast tissues, normal and malignant prostate
tissues, and in cancers of lung, colon and rectum, liver, urinary bladder, ovary and
pancreas analysed are shown in the bar diagram in Figure 3. The cytoplasmic
distribution of Ep-ICD in epithelial cells in normal and malignant breast tissues, normal
and malignant prostate tissues, and in cancers of lung, colon and rectum, liver, urinary
bladder, ovary and pancreas analysed are shown in the bar diagram in Figure 4.

The distribution of Ep-ICD in nuclei of epithelial cells in normal and malignant
breast tissues, normal and malignant prostate tissues, and in cancers of lung, colon and
rectum, liver, urinary bladder, ovary and pancreas analysed are shown in the bar diagram
in Figure 5. Reciever operating curves were used to determine the sensitivity and
specificity of nuclear Ep-ICD in epithelial cancers. In breast cancer, nuclear Ep-ICD

showed a sensitivity of 94.12% and specificity of 100%, with area under the curve of
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neck cancer, nuclear Ep-ICD showed a sensitivity of 66.67% and specificity of 95%,
with area under the curve of 0.822 with an IHC score cutoff value >1.7 ( Figure 10).
Analysis of Ep-ICD expression in esophageal cancer tissues showed nuclear localization
10 in tumor cells (Figurell and Table 4). The nuclear and cytoplasmic distribution of Ep-
ICD in epithelial cells in normal and malignant breast tissues, normal and malignant
prostate tissues, and in cancers of lung, colon and rectum, liver, urinary bladder, ovary
and pancreas analysed are summarized in Table 5. Receiver operating curves analyses
were carried and the sensitivity, specificity, area under the curve (AUC) values for
15 nuclear and cytoplasmic distribution of Ep-ICD in cancers of prostate, breast, head and
neck and esophagus are summarized in Table 6.

The immunohistochemical data were verified by immunofluorescence analysis.
Figure 12 shows EpICD, EpEx and nuclear DNA subcellular localization in human
breast carcinomas. EpICD (red), EpEx (green) and nucleic DNA (blue) were monitored

20  with specific antibodies and DAPI, respectively. A. Nucleic DNA stained with DAPI
(blue). B. Subcellular localization of EpICD (red) in breast cancer cells. C. Subcellular
localization of EpEx (green) in breast cancer cells. D. Merged image of B&C showing
EpICD localized in cytoplasm and nuclei. E. Merged image of A&B showing the
nuclear colocalization of EpICD and DAPIL. F. Merged image of A&C showing

25 dominating DAPI nuclear staining. G. Merged image of A&B&C reshowing the nuclear
colocalization of EpICD and DAPI, also the cytoplasmic EpICD.

Immunofluorescence analysis of EpICD, EpEx and DNA subcellular
localization in human colon carcinomas is shown in Figure 13. EpICD (red), EpEx
(green) and nucleic DNA (blue) were monitored with specific antibodies and DAPI,

30 respectively in colon cancer paraffin section. A. Nucleic DNA stained with DAPI (blue)
in colon cancer cells. B. Subcellular localization of EpICD (red) in colon cancer cells.

Strong cytoplasmic staining and medium level of nuclear staining of EpICD were
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demonstrated in colon cancer cells. C. Subcellular localization of EpEx (green) in colon
cancer. Strong cytoplasmic staining and low level of membrane staining were displayed
in colon cancer cells. D. Merged image of A&C showing dominating DAPI nuclear
staining and strong EpEx cytoplasmic staining. E. Merged image of A&B showing the
5 nuclear colocalization of EpICD and DAPI. F. Merged image of B&C showing EpICD
colocalized with EpEx in cytoplasm and also appeared in nuclei. G. Merged image of
A&B&C showing the nuclear colocalization of EpICD and nuclear DNA, also showing

the cytoplasmic EpICD and EpEXx in colon cancer cells.
Representative immunofluorescence micrographs of EpICD, EpEx and DNA
10 subcellular localization in human prostate carcinomas is shown in Figure 14. Subcellular
localization of EpICD (red), EpEx (green) and nucleic DNA (blue) were observed with
specific antibodies and DAPI, respectively in human prostate cancer paraffin section. A.
Nucleic DNA stained with DAPI (blue) in prostate cancer cells. B. Subcellular
localization of EpICD (red) in prostate cancer cells. Strong cytoplasmic staining and
15 medium level of nuclear staining of EpICD were demonstrated in prostate cancer cells.
C. Subcellular localization of EpEx (green) in prostate cancer cells. Strong cytoplasmic
staining and low level of membrane staining were observed. D. Merged image of A&C
showing DAPI nuclear DNA staining, weak EpEx membrane staining and strong
cytoplasmic staining in prostate cancer. E. Merged image of A&B showing the nuclear
20 colocalization of EpICD and DAPI. F. Merged image of B&C showing EpICD
colocalized with EpEXx in cytoplasm. G. Merged image of A&B&C showing the nuclear
colocalization of EpICD and nuclear DNA, also showing the cytoplasmic EpICD and

EpEx in prostate cancer cells.
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Table 2. ANALYSIS OF EpEx PROTEIN EXPRESSION IN HEAD AND NECK

CANCER

Clinicopathological | Total | Cytoplasmic | Positivity
Features Cases N (%)
Normal 20 0
HNSCC 57 5 8.7

Table 3. ANALYSIS OF B-Cat PROTEIN EXPRESSION IN HEAD AND NECK

CANCER

Clinicopathological | Total | Membranous | Positivity | Cytoplasmic | Positivity
Features Cases N (%) N (%)
Normal 20 1 5.0 0
HNSCC 57 3 5.2 4 7.0

Table 4. ANALYSIS OF EpICD PROTEIN EXPRESSION IN ESOPHAGEAL

CANCER
Clinicopathological | Total Only Nuclear | Overall
Features Cases | Cytoplasmic | N(%) | positivity
N % N(%)
Normal 20 5(25) 3(15) 8(40)
ESCC 46 16(35) 16(35) 32(70)




t gact gcgat 300 gagagcgggc tctttaaggc caagcagtgc aacggcacct ccatgtgctg
gt gt gt gaac 360 actgctgggg tcagaagaac agacaaggac actgaaataa cctgctctga
gcgagt gageo4a/mcaBact gga tcatcattga act aaaacac aaagcaagael/a2eHaocill a
t gat agt aaa 480 agtttgcgga ctgcacttca gaaggagatc
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Table 5. Immunohistochemical Analysis of Ep-ICD in Normal and Cancerous Epithelia

Tissue Cancer | Number | Nuclear | Nuclear | Cytoplasmic | Cytoplasmic
Type or Tissues | Positive | Positivity Positive Positivity
Normal (n) (n) (%) (n) (%)
Prostate | Cancer 49 40 82 40 82
Normal 9 2 22 1 11
BPH 21 0 0 | 5
Breast Cancer 38 31 82 32 84
Normal 25 0 0 0 0
Lung Cancer 59 47 80 56 95
Colon Cancer 59 49 83 46 78
Ovarian | Cancer 10 10 100 10 100
Pancreas | Cancer 10 3 30 2 20
Liver Cancer 9 9 100 8 89
Bladder { Cancer 10 9 90 9 90

Note: A cutoff value of 4 was used to determine positivity. BPH, benign prostate hyperplasia.



acaacgcgtt atcaactgga tccaaaattt 540 atcacgagta ttttgtatga gaataatgtt
atcactattg atctggttca aaattcttct 600 caaaaaactc agaatgatgt ggacat agct
gat gt ggctwoantizm3riiBga aaaagatgtt 660 aaaggtgaat ccttgttPca/qActiaagaaa
at ggacct ga cagt aaat gg ggaacaactg 720
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Table 6. Biomarker Analysis of Nuclear and Cytoplasmic Ep-ICD Expression in Epithelial

Cancers
Ep-ICD e . pe s .
- Sensitivity |Specificity | PPV | NPV | Asymptotic
Nuclear Staining AUC o o o o .
Scores (%) (%) (%) | (%) Sig.
Prostate Cancer vs. | g g7 | g5 78 95 | 44 0.001
Normal
Breast Cancervs. 1 (905 | g2 100 | 100 78 0.000
Normal
HNSCC vs. Normal | 0.822 65 95 97 49 0.000
ESCC vs. Normal 0.630 37 90 90 38 0.001
Ep-ICD e s g s .
. - Sensitivity |Specificity | PPV | NPV | Asymptotic
Cytoplasmic Staining | AUC o o ° ° .
Scores (%) (%) (%) | (%) Sig.
Prostate Cancer vs. | g ggq | g9 89 o8 | 47 0.000
Normal
Breast Cancer vs. |  g>¢ 84 100 100 | 81 0.000
Normal
HNSCC vs. Normal | 0.864 74 95 98 56 0.000
ESCC vs. Normal 0.758 70 70 84 50 0.001

Note: A cutoff value of 4 was used to determine positivity.



gatctggatc ctggtcaaac tttaatttat tatgttgatg aaaaagcacc tgaattctca 780
atgcagggtc taaaagctgg tgttattgct gttattgtgg ttgtggtgat agcagttgtt 840
gct ggaat twotogrigeiiggt tatttccaga aagaagagaa tggcaaagta trgagaaggonoddo
gagat aaagg agat gggt ga gat gcat agg gaactcaatg ca
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The present invention is not to be limited in scope by the specific embodiments
described herein, since such embodiments are intended as but single illustrations of one
aspect of the invention and any functionally equivalent embodiments are within the
scope of this invention. Indeed, various modifications of the invention in addition to

5 those shown and described herein will become apparent to those skilled in the art from
the foregoing description and accompanying drawings. Such modifications are intended
to fall within the scope of the appended claims.

All publications, patents and patent applications referred to herein are
incorporated by reference in their entirety to the same extent as if each individual

10  publication, patent or patent application was specifically and individually indicated to be
incorporated by reference in its entirety. All publications, patents and patent applications
mentioned herein are incorporated herein by reference for the purpose of describing and
disclosing the antibodies, methodologies etc. which are reported therein which might be
used in connection with the invention. Nothing herein is to be construed as an admission

15  that the invention is not entitled to antedate such disclosure by virtue of prior invention.



942 57 SEQID NO. 3
GITCGCTGICC TCCCGACGCG 61 GACCCGCGTG CCCCAGECCT CGCGCTGCCC GECCEECTCC

TCGTGTCCAROGIGORBIECC 121 ACGCCCTCCC GCGAGICCCG GGCCCCT ECT/(A2aGnaasiCT
TCTCGECECG CGCECAGCAT 182 ax7scccm avgn=n; con: =4c7 T=TTGCC GCGCECGACGG

CGACTTTTGC FORWARD PRI MER 24
GCCGTAAACT CCTTTGTGAA Si RRA TARGET 1
TGGTGCACAA AATACTGICA TTTGCTCAAA 361

1 CGGCGAGCGA GCACCTTCGA CGCGGTCCGG GGACCCCCTC

CCCAGCTCAG GAAGAATGTG TCTGTGAAAALCTACAACCTG
1 TAATAATCGI CAATGCCAGI GTACTTCAGT
GCCTGCC AAATGITTGG TGATGAAGEC

AGAAATGAAT GGCTCAAAAC TTGGGAGAAG 421 AGCAAAACCT GAAGGGGCCC TCCAGAACAA
TGATGGGCTT TATGATCCTG ACTGCGATGA 481 GAGCGGGCTC TTTAAGGCCA AGCAGTGCAA
CGGCACCTCC ACGACTGGT GTGTGAACAC 541 TGCTGGGGTC AGAAGAACAG ACAAGGACAC
GC GAGTGAGAAC 601 CTACTGGATC ATCATTGAAC TAAAACACAA
AGCAAGAGAA AAACCTTATG ATAGTAAAAG 661 TTTGCGGACT GCACTTCPLGA AGGAGATCAC
AACGCEERTIRARCTEGATC CAAAATTTAT Si RNA TARGET 2 721 CACGAGTATT TTGTATGAGA
ATAATGET AT23@ACTATTGAT CTGGTTCAAA ATTCTTCTCA 781 AAAAACTCAG AATGATGTGG

TGAAA

ACATA! TTIC TTGT TTCATT
e

TAATTTAE TR Thch T oA L i A AR AT 9610 PAAGCTGEIG
TTATTGEEGY BT TSI e TGO A IAG CACKE EFipxmbn T GTGCTGRETA

S cadid:
TTTCCAGAAZOTRAACAGAATIE FEOAAETATIG miﬁﬁhﬁkﬁéﬁ%@ ATGCCGHAGA

TGCAT ASBEMCENER GANRGCA TAACTATATA ATTTGAAGAT Si RNA TARGET 3 1141 TARAGAAGAA
GGGAAATAGC AAATGGACAC AAATTACAAA TGTGTGIGCG TGGGACGAAG 1201 ACATCTTTEA
AGGTCAEGA WETGI TAGTT TAACATCATA TATTTGITAAT AGIGAAACCT 1261 GITACTCAAAA
TATAAGCAGC TTGAAACTGG CTTTACCAAT CTTGAAATTT GACCACAAGT 1321 GICTTATATA
TGCCAGATRIR $o tXBAT AN TEe FGAGAAGNMGGC ACTCCATCGT TAAAATTATT Si RNA TARGET 4 13.81
TATGTGTAAC ATTCAAATGI GTGCATTAAA TATGCTTCCA CAGITAAAATC TGAAAAACTG 1441
ATTTGRGATIS GCAAACCTEBC T TIICEATIIHA CTtEACTIST EcdsbaCAdAGAIgACTETT TTTAT K501

GAGCT AFGAZR I T ALINNEASAIT S TEAAATRI2aSEG

e %&%@?@%ﬁw%
el

agaga

t caat c?a

GCT
NO. 8

acctactgga
agtttgcgga
atcacgagta
caaaaaactc
aaaggtgaat
gatctggatce
atgcagggtc
gctggaattg
gagataaagg

g%“ﬁé&

tcatcattga
ctgcacttca
ttttgtatga
agaatgatgt
ccttgtttca
ctggtcaaac
taaaagctgg
ttgtgctggt
agatgggtga

actaaaacac
gaaggagatc
gaataatgtt
ggacatagct
ttctaagaaa
tttaatttat
tgttattget
tatttccaga
gatgcatagg

aaagcaagag
acaacgcgtt
atcactattg
gatgtggctt
atggacctga
tatgttgatg
gttattgtgg
aagaagagaa
gaactcaatg

c ctga
aaaaacctta
atcaactgga
atctggttca
attattttga
cagtaaatgg
aaaaagcacc
ttgtggtgat
tggcaaagta
ca

HaPadO, tdodduic@OP 354ctittatgt ccagaaaga

gelgapgtBrteat aggga;l@@

P9 REFtEgaga
CCEETTHF

@A’ACTGGA@@@ SEQ ID

gcgagtgaga
tgatagtaaa
tccaaaattt
aaattcttct
aaaagatgtt
ggaacaactg
tgaattctca
agcagttgtt
tgagaaggct

420
480
540
600
660
720
780
840
900
942



SEQ I D NO. 10 AATCCAGAACTTGGACTCCAT 58 What is Clained Is: 1. A nmethod
for diagnosing an epithelial cancer in a subject conprising: (a)detecting a
| evel of wo 2BpIGDF1pol ypepti de or a pol ynucl eoti de encodipag@/aam 1Bo0TD

pol ypeptide in a sanple fromthe subject; and (c)conparing the |evel
detected in the subject's sanple to levels detected for a predeterm ned
standard. 2. A nethod of claiml wherein the predeterm ned standard is a
control level obtained fromsanples éf the sane type from subjects who do
not have epithelial cancer; 10 wherein an increased |evel of EplCD

pol ypepti de_or _pol ynucl eot| de encoding an Epl CD pol ypeptide in the sanple
from £He Bulfedt over that of the control level is indicative of epithelial
cancer. 3. Acdreizbed starrdiagnasing u(asjaudumr.ﬁaﬁeﬁd i:sﬁkGA@f" an epithelial
cancer, in & SUB°eCE - ‘?tﬁh‘é?”??ef;%‘p@ge‘énifﬁ STHg T contaetrig a first sanple
froma subjgcial w@-éicfx?gsc Ee&@r‘?\}gﬁhw e ,Jc GEEQSSTL(;‘EE %@Q@tﬁ;m&'ﬁat measur es
a first:dievelscofs ancizpired 0 T Az agnesi agnanarsnct eased ri sk
of an epit @@4 I"“%F"}Egi:’ﬁ(?épfgfwl?sgt 'P‘Fé;fﬁfﬁf g@%ﬂfg@@éﬂféﬁ i?-ﬁ a;%gg'ﬁhfé%eased | evel of

Epl CD pol yRePEi-afiatch chiiSecs aMPY-nichl Bl e e Ulip Aol OXGhohiat of (i) a first
control | evuel : z@teu@b@@mkgep&p&azwmrmvmmﬂt a-mmﬁm t he sane type
takenfrom%hﬁ Rl v eiciga g o iy Tﬂﬁ%%ﬁéﬁ{é bl JLaHCHE: or (ii) an
earlieres L@thaev@lém afcz ém-é-e@e afldaadhedr kremsampbes of the
sanme type Uakewzfl:rmmmﬁef'smmu ecixfTartrGPanTeawdAPJersmeTmﬁ 4. A met hod of
claiml, 2! 23_31‘; EPQE’QT%;%E\@ASWFA g% T oPTHERE g?ﬁﬁirreasur ed by

det ecting, odi FBCLEYr Ghrchligia Batdyorn, kBB GhAGAION sitcthe Epl CD pol ypept i de
W th an antboed b’JS‘fT@MQ«'ES:UIEOTTAtTh@'GaﬁAE ED ol enpt:%d@ﬁ’? =255 A net hod of
claim4,, M@i{&& bl RO AL Ll S BRI Lurescent,

| um nescent:sOkark Z@&G‘fﬁ]ﬁﬂ@i_‘vm@’uk‘ﬁ! P 7w o A urt her

conpri si ngiuafefﬁﬂ@rgt’ﬁﬁh GﬁcgbépT@gié@? GRRC Wéﬂp @F‘I@uﬁﬁ rOY C&ﬁgnm sting of a
count erz;é%mb'%}gr &l ﬁopéﬁﬁQé%ips Bk A0S 8 A ronry simur mancer 4

radi oi MuNopr e pirizatiron.sass ay arais engyiTe= duaked -+ mmnaser bent assay, a dot
bl ot 30 as@é%AWFGTafﬁ‘TNW LG Wﬁ‘"“@ﬂ%o%@%?i:% T-2FS8RYCTand™8 sandwi ch assay
usi ng sai d ‘BhtTHEAYAA ABGAAAT FEEADE of claim 3, wherein the subject does

not have an increased risk of
SEQ ID NO. 4

NM_002354 11

1 tccagaaaga agagaatggce aaagtatgag aaggctgaga taaaggagat gggtgagatg
61 catagggaac tcaatgca

SEQIDNO. 5

AACTACAAGCTGGCCGTAAAC

SEQID NO. 6

GCTGGTGTGTGAACACTGCT

SEQID NO. 7
AGAAGGAGATCACAACGCGTTATCAACTGGATCC
SEQID NO. 8

AACGCGTTATCAACTGGATCC

SEQID NO. 9

AAGGAGATGGGTGAGATGCA

SEQ ID NO. 10

AATCCAGAACTTGGACTCCAT



devel oping an epithelial cancer if the first level is the sane as either

the first control level or the earlier sanple level. 8. A nethod for

di agnosi nyoaniigpriibel i al cancer in a subject, the netho#Chanprivedslg: (a)

contacting a sanple froma subject wth a reagent capabl e of neasuring

Epl CD pol ypeptide, and EpEx; and (b) providing a diagnosis of epithelial

cancer in said subject based on an incsgase in the | evel of EplCD

pol ypeptide, and a decrease in EpEx, in®10 the sanple fromthe subject

over a control |evel obtained fromsimlar sanples taken from subjects who

do not haVYehatie C(daimeddsi al cancer or fromthe subject at a different tine.

9. A nethod for nonitoring the progression of an epithelial cancer in a

subj ect, the nmethod conprising: (a) detecting an Epl CD pol ypepti de or

pol ynucl edt i de Aemethdd figr spndSing B&p epithghial yqneatindesubjectcomgniine: f rom a pati ent

at a first ti point; (b) repeatin ep (a) at a subsequent. poinf. in

time; and (c) rrparftliﬂrei@é‘}geﬁ‘/J—)el‘@1 Béi“b Pﬁp ipﬂﬁ@f’@ﬁ%’ ) p%lﬁﬁu#‘fﬂt{de OREr eby

nonitoti ng the prog i . claim11 conprising
5 %SE%I%%[P §)§§&E§§l{6ﬁ§ Q%%g%eéﬁ?orﬁ‘tﬂ%@j%gt, Qhd

detecting a level o e en I ng an Epl CD pol ypeptide in
t he sanpl e froKe)t he cesmbpsarégy thahaeet ddtedtechin thé eubjet schmgld telelels det@bidnfer
presence of epithelial cancer. 11. A nmethod of any preceding claimwherein
the Epl CD Pol ypept i @& edstipminedstandatdo aci ds 289 to 314 of SEQ ID NO 1.

12. A net hed of A'?'ﬁyeﬂmdeSPq.aﬂﬁ l@{cmiNnRE g)géﬂeké?ﬁi&ﬂbj;tglﬁard $s & SRl Hvel

suspect ed of aving or has breast cancer, prostate cancer, lung cancer,
pancr eat i obmarddrom samples ¢f thEsancype flohasdgrctsowine do notchaae epithetiahcaacer; head

and neck cancer, esophageal c or liver cancer. 13. A nethod of y
or ecedPng WREHnREFErT ng LHAIEDPapeptids erpelinistiootids chgpepe HuEPkL At
cancer an t; RV [ h TeCAItY 510F; o er
Chan 005 TS0 MR HHE SouPaR b doér IOF 0Pl aRARLI bl iftich et
suspect ed epithdhal/cangeror has prostate cancer and the nethod shows a

sensitivi t3y an%/ r%rethsoaet%{' ]:i{a(éilés){ngogn I{C?%gg({ rigkh gp ar? (é);/lothelial cancer, in a subject,
the method comprising a) contacting a first sample from a subject at a first time with a
15 diagnostic reagent that measures a first level of an EpICD polypeptide; and b)
diagnosing an increased risk of an epithelial cancer in the subject based upon an
increased level of EpICD polypeptide in the sample from the subject over that of (i) a
first control level of EpICD polypeptide obtained from samples of the same type taken
from subjects who do not have the epithelial cancer; or (ii) an earlier sample level of
20 EpICD polypeptide obtained from samples of the same type taken from the same subject
at an earlier time.
4, A method of claim 1, 2 or 3, wherein levels of EpICD polypeptide are measured
by detecting, directly or indirectly, the interaction of the EpICD polypeptide with an
antibody specific for the an EpICD polypeptide.
25 S, A method of claim 4, wherein the antibody is labeled with an enzyme,
fluorescent, luminescent or radioactive material.
6. A method of claim 5, further comprising performing a step selected from the
group consisting of a counter immuno-electrophoresis, a radioimmunoassay,
radioimmunoprecipitation assay, an enzyme-linked immunosorbent assay, a dot blot

30 assay or an inhibition of competition assay and a sandwich assay using said antibody.



60 15. A kit for detecting and/or diagnosing an epithelial cancer or an
epi thelial cancer conprising agents that hybridize to or anplify

pol ynucl ewbi2dugi3esicodi ng Epl CD pol ypepti des. PCT/CA2011/000511
59
7. A method of claim 3, wherein the subject does not have an increased risk of

developing an epithelial cancer if the first level is the same as either the first control
level or the earlier sample level.
8. A method for diagnosing an epithelial cancer in a subject, the method
S comprising:
(a) contacting a sample from a subject with a reagent capable of measuring
EpICD polypeptide, and EpEx; and
(b)  providing a diagnosis of epithelial cancer in said subject based on an
increase in the level of EpICD polypeptide, and a decrease in EpEx, in
10 the sample from the subject over a control level obtained from similar
samples taken from subjects who do not have the epithelial cancer or
from the subject at a different time.
9. A method for monitoring the progression of an epithelial cancer in a subject, the
method comprising: (a) detecting an EpICD polypeptide or polynucleotide encoding an
15 EpICD polypeptide in a sample from a patient at a first time point; (b) repeating step (a)
at a subsequent point in time; and (c) comparing levels detected in steps (a) and (b), and
thereby monitoring the progression of the cancer.
10. A method of claim 1 comprising detecting a level of a polynucleotide encoding
an EpICD polypeptide in the sample from the subject and relating the detected level to
20  the presence of epithelial cancer.
11. A method of any preceding claim wherein the EpICD Polypeptide comprises
amino acids 289 to 314 of SEQ ID NO. 1.
12. A method of any preceding claim wherein the subject is a subject suspected of
having or has breast cancer, prostate cancer, lung cancer, pancreatic cancer, urinary
25  cancer, bladder cancer, ovarian cancer, head and neck cancer, esophageal cancer or liver
cancer.
13. A method of any preceding claim wherein the subject is suspected of having or
has breast cancer and the method shows a sensitivity and/or specificity of greater than
90%.
30 14. A method of any preceding claim wherein the subject is suspected of having or

has prostate cancer and the method shows a sensitivity and/or specificity of greater than
90%.
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15. A kit for detecting and/or diagnosing an epithelial cancer or an epithelial cancer
comprising agents that hybridize to or amplify polynucleotides encoding EpICD
polypeptides.



