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METHCODS, COVPCSI TIONS AND KI' TS FOR USE | N PROGNGCSI S,
CHARACTERI ZATI ON AND TREATMENT OF CANCER AH docunents

WOiZD(Hd)Sh(ﬁu ein are incorporated by reference i nPCISGR006/000347

.entirety for all purposes. FIELD OF THE | NVENTI ON The

N S
PRUIEAOSIS, AT ERIZATIORGAED o %@&W

profile-based si gnat UCESNICIELRPT 0gNoSi s,
characteri zation and treatnent of cancer. BACKGROUND

OF THE | NVENTI ON Breast cancer .is thought to be the
| eadi ng cause of death in wonmen between the ages of 40
All doeprepsits gifedohqreipeare ducorroraied by gaforgme in Wenit auiirety for ell
bought to be afflicted with some stage of breast.
purpo - .
cancer. Men are not inmune to breast cancer either.
Statisti:cs :have shown that if detected early, ‘the

,FIE;‘PVSF%W(WHCGr survival rate exceeds 95%
us, considerabl e enphasis has been placed on early

Thed prasenti dtmeoﬁon: glelatdsatto t melesilar ngenetin mardters u fiar prognosw,
far .i St. 1issue. rke based .a
charpf PR And Re-RRERR et EhorPaTRoielst PRBE 5P BRHEREY
presbﬁtpnmmﬂn pelags os |gﬁneaeufbmkmag rmﬁls—baéedbﬁg&ﬁires:ﬁm qm@osls,
h |onq4% te st cancer diagnosis has reli.ed on
¢ arﬁ?tg?@:‘i‘g?% ég/qul’%ﬂ M nati on of the tumor. In - -
addition to diagnosis of cancers, histopathol ogical
] .0 ' |nfornat|on about prognosi s
5 G EHAONDPOR i RPERIER ' Togi mens. i i cal

Bref20610ed i€ tifoughictd baghd eading Sduae of Hewtlo i wohatiBetwidittha gges

of g 3 B SEMBEFEond LU DPGR~POLNIE BN BLFeciicted

witle¥ahe Bapé of bréiabﬁgm& smﬂ:&e o ﬁﬂ%ﬁﬁ&lts vi@it bancer cither.
det er m ned b gﬁa% g n%tgag s q%%ehrgs magm) frarrzs [

excéedd D8%. T TREY, thRiddtA a6kiasRihas Qebn pRidli 6f lehilf detection of
[ nterp{?etatl on_and health risks to the

cellylprfrapsiarrationrand Symerfapmatiop dn brepst fisife- dependent cancer
and know edge of whether -a tunor is positive or . = .
gatlve for- the presence of estr;gign receptors (e.g.

Frdtjes pRRReptofo dumprpdeniification| &l chaspctesization Pramistsd

4 1mp{:lﬁ5('l @RdgnS Gk QRY IRNbAE o’ Mrdash OrEBRA Tfahﬁfoﬁﬂlg b@ea§te€éﬁ9&

I sof orm of est.rogen receptor (ER) called

 diagnagis hameelied ondiistonathiplesionl erarninatieny ef teftpmpr nIn 11 n to-

diaghbgs Sf gt ﬁigtog mgcg%x@m' Ak &%gﬁngﬁggﬁgﬁﬂ}kg&ﬁ

nvov .Inan vert rate
PrOgmhsls iand @glp@tanln ofr s s yegingnh a €dinivak parampleiscaucie ds itwmor -

sxze1_§ gmaé/ Rftea fof?l'i]ed Gl n%l glt'ngﬂ nsgg&gglgtg%%gmglﬂso aid

réso ei1n are SIS ne

o mprugnbsmrln laé«htapm tnrlastbpwholégwaibxmmna@od, d@gmhsdm@/mpbsgnosls N |

30

S
-

f.actors e furct on.i s u .
may, b ARAPRIel . R SR A o< P Rps at Sef oy
imaging efcthoté. 0AH ﬂmése hechfilgaés sufiet Gaim tmé diagibacks oPobg) Silhjebtyve 2

ol B A SRS L T L

termed ER-b was subsequently di scovered, adding

anot her di nension of conplexity to the regul ati on of
hor none response. The original receptor was renanmed
ER-a (5}. ' :
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ER-a and ER-b share 55% identity in their

I i gand- bi ndi ng domai ns and approxi mately 97%
weizni7loasdety i n t he DNA-bi ndi ng domai ns (DBD). BOTKSGERS/000347

bind estradiol with high affinity, but vary in their

i1 . i (g ' :
Bred ool i JRuREp® HORRARA U fir AIDUIRE] AhHBNE mor o
positbreSor nbefiveddt tg pleserck gif chagpeae ravkptoisT{d.gr ¢stipgem receptor
t heir DBDs, both receptors intenac% wi th the sanme
o, ERredrivuiedder piogaesly axdpatisat seleshiphtor @Rk@ormonal therapy.
5' - GGTCANNNTGACC-3') (SEQ I D No: 11) as either
honodi mers or a/b heterodiners (9-1 1).
A JdcBHd ascTORE | Ifl EstiXed §8&dpedt ﬁIRj) eslledXBReB Smay iafluence tumor
receptor subtypes suggest that ER honodi mers and
propession ifi weysliffesenhiomahesednetisted by thsiadselospdades
(12-15). Moreover, the discovery of ERb variants with
di fferent structural and functional characteristics
EstAipend aSi@oltbs if labsiihe dfwdritBfatd) devdlopiidred dodephysiological
potential conplexity of the interactions between ERs

progesdes 41l heverhspn dmpligajednin estaiis bpetehendosperidatpd cancers (1-

| at . T. i t .
. O B Ay IR i
as ligandstepémichonalscaption facioranReeopisrefandtion igrfafthdranodilated by

target genes. A.nunber of genes, includi trefoil .
post-Hgpgatiqna gpodifisatianss jand pintespetions pyith cetﬂgrc,n% proteins.
4 heprogast , iyt I .
OripERY CGRY oBE A P AR Rl I AR uPRNS B Rk in
hortRnbasigmdingbe eoasvareld sstcandi ER, tedoned ER-Pusvasg s@sequently

cistiVarl gk SHBR SBRERSLEP shnRety JndrMayiaisg of hommone
,res#.)cggl:'.c ?Qe BSnbIGRES RS FasP¥ndrh&l E’Qfomzyg.)e , have been

ntified and characterized (22- Much of the work
on gene expression has been focused on the role of

el el e AU, ST B SRR b o

] % jifjER e YNAGKAARS Hokins FDBIA SBoth ERs bind
MM?% ?%g%%g?ﬁgﬁﬁ?g?ggﬁ t?ssueslin %ﬁ?d-tipe contr%ls -

estmdim?] biithddghaatfioitg; it varyeidbed abilia/htgdwimboﬁhghmtulrab@tpbﬂ@éleﬁc
. E .
3o o0 B b BP0 e e ] Tk Bl iRt 0BRSS Hefleging e

high' @pséce 6f @eniMrith Ak BTN, Motk UbéepRes SHRERS twitlhahe same
ERa and ERb share some common target genes atth%ﬁgh
consgivRd asteagen peseanserelernen dERES -G T A TSTA GG ik (SR AD No:

et ARy elAERRER O zhife SEMS aprossion and

{
Berh
co—g;%eﬁﬁﬁl af e f—‘@uﬁt‘j}pﬂmsdggeﬁnﬂla@Ew Esmébdiety and hetefodimers

har
PR
- posi tive hornonedependent cultured breast tunor
may gh¢diate @iin¢iuberoionn respossasr@AtlSy. iMetspyesdtherdipsovery of ERP

R Wy e —
furfilenBisBlightbe tiassaeitil icomplekit R thx p@scions betvidenBERaaid the

cancer progP05|s has been difficult to establish using

meehagisgs Rypvhigh gstpresn spsponssiis modylateddd6@0ds of ERb
activity, as increased gene expression does not
necessarily lead to increased gene function and

The pheslomirent imbdct roditestoogannreteptor adtivhation appdars 0l beoalterations in-

- SUMVARY. OF, THE.] NVENTI ON The present inventors have

the; GUMERRIDE! SUNICE EXEPONRNIERE Pb SR B hes dieaer of

gerfe5. IRURBAE SREGH DctER01/PILT BARERES TNy dlinERA; ROBMy] \W8d the
breast tunor cells. Expression profiles of these genes
and ERb in ERa-positive tunors fromindividuals who
recei ved adj uvant tanoxifen therapy reveal ed
statistically significant inverse correlation of four
genes, CDC2, CDC6, CKS2 and DNA2L, with ERb transcri pt
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| evel s. Moreover, the expression profiles of this
expression cassette (five genes, including ERb) are

wassoassiced W th tunor grade, 10-year disease PCT/SG2006/000347

recurrence, and patient survival. Therefore. the in ’

beh f th beg. o
- progtein FRAERT RE bORHeD RERERT B Sutoker < BRRRE Bl

Tmnsméinhﬂﬂsépreﬁmey ERﬂﬁs‘ﬁbﬂ!bkﬁhas el aﬁ;aﬂ:dWHdw«aaeh, usta@ Serial
endo era -density, DNA m croarrays were
Analggts)o t‘%‘p@é‘ﬂ %A@% NG ’a&r%rweggwnmoyeprsm@es
resp&i‘sw@egbass RN SldVRpicSscBRY B MoBhise) RavdBecASHERTIRA and
" treatnent in_ ERap 05|t|ve br east. tunDr cells. The -

 charggfesized £47530) p#\@whwégleprqﬂr o8 &anq APrFIOs haslesn fprised on the_

role bPERLAGh RAE 1 Wﬁedr;mgﬁge @{ripeé%efﬁ@n '@Eﬁg ot!wwﬂe

response, e pot ut-at i
heterbfimers d Blemne dmgmsr experithentbigih® bgookfoup nmnalsymbxcetasthat

r t he, pr.esent |n rovrd
gl RS, i SARLGhS Beasd DSRBRER SR v iE Wl PRt
resporisel 70 rhob by trmhnenttdaedoe@amanwbl«:kagqi@ekdw (:m) 0 gmﬁegsmaf :
clinical outconﬁ% qu con %ent uction |g ’
studigs, PhOHPOFTCQMR FolD PR | apsterts "ftess TEGERIOE SDtYRR, Fegeest
that ER8Chrd ERE Isare 'shifle BEBHBA taleBY Sk, AMHBEAVE LRSS 4 e& 10
expressi.on cassette that:.1s associ ated w th bot

haveesiﬁrl@“ésﬁe&] of dowpstiam fargets (3hs c Mespiten fhese @fogs tthe (ﬂmt_ e

PliL | | ggg [NAE eplrcatron genes®
fran: d%%rggrgng%gfem% armaceuti ca conposrtrons for

treatlng breast cancers “and net hods, ‘kits and -

s AR S B0 T St P U BT pormons

depeRl&s &alured \beera‘siﬂ tﬁﬂhor t4IRE CERB MAIOnGe GuaektBt h@sreal from- 1ts :

assessing ER- b function, thé nethod conprisi
tra“sﬂ’é‘l’ter n(f*ﬁ? “HEet nE Ry epndyf BROteiR 4 slevelse ﬂégaﬂé'ib“%gect ad

AR BEGEO U RONB bR ) CBIRnPR. o RS TR

. (fi) using the level of the at_ |east one said
breast rﬁanr@é Pregnogip han Bresadifenlbto eablish ugingttragpcript fud meotein

levelg Qpﬁ%ﬁ?&tof Hhkhad u?c‘?éa'b&if gede x#,}l‘ésl&i( &3‘%% nBtREE sally

he - present ventrén may assessi ng

 lead ta ipercawed gomf ﬁm@wuymda sulsequeet alfragnds Singoy behavior in vivo.

regression; (ii) identifying a conpound useful for..the.
treatnent of cancer; or (iii) assessing the -
SUDﬁﬂEdhhﬂ@éﬂHElbbﬂ@ﬁﬂkﬁﬁ of a test conpound. S
I n. anot her enbodi nent, the nmethod nmay conprrse L
det ermi ning the-l evel of the : markers) in a patrent

" The ﬁr&ﬁmﬂt ventotsrhase jlesd fodr @il okedd DMNA Ieﬂlhﬁuﬁﬁgmésewmﬂh aRe

dgpégbrve . . ln-anather enbggrnent the sanp _—
S“PPFFé |‘\YSWXPIP§§Pﬁ“a‘“p§BP‘é%’§‘“§E &F4 W@“’F CEMs: CE?‘RIS?S‘O“

B proﬁﬂgeofcﬁﬁ@ eABRYand’ BREEHATREposhfreP ‘ﬁﬁfxwd s who'

prostate cancer. o colon cancer: sanp

~ - receiypr aadrre@ntattammefan thayay tienenlgbi swstlca@yp rswaioant Immes S

condh 5 ABE IS Cnf AR SR R RPNl s

levelde rMU&dvérr die exppaEish rprofiles hﬂ'\/ﬂﬂ%geﬁﬁmeﬂ caSseie (ﬁffeﬁ gédes,
cancer pr ost ate cancer ‘or col on Cancer One or ‘nore

“includgagy FRP) arenpseerdatedy yithe tusngs) gpde. 10-yeap dé?@e@nwcmﬁs%t angs -
 patieht SuRTv@E € Nihdrdl¥RN{hk OFs vageﬁoﬁla’vﬁr Riromksled elﬁs RLERE b Ak o

cancer - prognosi s, the neth conprising: (1)

determining the 1evel of at |east one marker selected :

fromthe group consisting - -.- of CDC2, CD. 6, r BNA2L

.and CGKS2 in an ER—a p03|t|ve sanple of a patlent :
3



and (ii) using the level of the at |east one said
mar ker in making a di sease prognosis for the patient

wono@/oskien d aspect of the present invention, nBCESG3006/000347

provided a nethod of selecting a treatnent for a

: ncer. patient,_ the nethod .conprjsing: (i) .determnmning
assoe#eg vt ERBrfungtionand is predictie Bgfhseaép Sutcepmefindieash gancer

mdlmg%@a@éasavﬁud} &f erfdobine thidsgy. DNAZL and CKS2 in a
R-a positive sanple of the pdtient, and (ii) using

the | evel of the at |east one said marker in selecting

. Highadengiip DA micvoamsysavere smployed fcheensats semomprwide fespiession
pioffEPEE ke e} Jaﬁ)%nmﬁs Erp %xgr@&mﬁ and RGHS +§Ie|%8¥rltqu§ﬁa-

racterizin cancer ous
poswlmsbmasteﬂmmr bﬂlsngThaerpresam ptdfdesrptdvirttd cimsiphiss intg the

.mterég)ogé sgtglregl} I%‘%%%@% t | e&%r}csgmone rmtemér k[g&pe otential

. mlesfa“ﬂ/batauaa eR@Lﬁﬁaaulﬁeaig&ieg in mebmu)gsﬁa&' phif¥8/ brbdst hﬂsor@t

10

. ‘1 5.'_ :
" -comﬁfﬁfW’b‘ﬁ 0%3'06 ating biepst cangrs; ppstanathadse kits apd reagenfrdforpregicting

| east one marker in'the characterlzatlon of th
ceil(s); wherein the cell(s) are .ER a p03|t|ve

oo TR TER ofod DR BRES 5 SSHLS AR

east two or three nar ers sSe rom

_ﬁmctldnewyhamponbﬁamt,i theyelyf e@m b&ﬁBCﬁ:ogﬁszth anﬂcauésemys |

be de e l.n on evel
et A be hon, LB BiaR T iy e bFerSL oo Rtore
specﬂhfhidz;dl thenpeeserthinvedtivne provides be geat eadpadsibn ofastdie Gan lisp

‘ istin f _hreast canc prqQstate cancer: and col on
assoG L Pt FofnBRA PR YRt ke | GrSIGE et Rer
:-dowﬁ&éiﬁﬁrcell&)’clbﬁmdm prH@zﬂlon'geﬁes A1PP60Ide® RS habiABueal

DNA2L and CKS2,” The further marker may

- clini¢A SHRbRES arkl AethFBRbst thifigrscancer my be treated with

20

: adjuvant endocrine therapy. In a fifth aspect of the

. Dr esent ntlon there js provi, an arr for,
1n a B Bert P REPUTE. G BrTeTHG b REBRd Gigpeosing BR-

Bﬁnﬁﬁbﬁﬁﬁ@ﬂkﬂﬂdbhﬁph§ﬁ§| of at |east one, - two or three -
mar kers sel ected fronthe group consisting of CDC2,

() cplsteriining thedgvpl okapleast anemarkeridentedeiiom thengropp eongisting

co&nmg I'g: acp g the | evel of CcbC2,
%ﬁQQDQQQ§NA9LaQ8 I'n on%hgnbodlnent the array my

B (ii) covﬁmg ge lavehef thiiat Heast onp aidd macker as| & dndigdtion off ER-

~pr é%derlved froma sanple (e.g. a cell) which is
pecte of being cancerous or which is.known to be
cancerous The derived nucleic ‘aci-ds or proteins are °

1o ol SRR e e PRY SR I B a4 BBk

30

‘ may B&lﬁsd‘delbf |(t)aissemné Q::e@tmdhy eRER)y oHemnce lﬁo@éﬁﬂﬂl or regression;

, i, Nt etatlon e_phrase "deri :
) iR compaun BEROCET Fﬁmnagfeofy carl?eé; Ogblltﬁsaifu\sﬁa?
carcihSpehTe\dtential dsmpdeglc@ iktg or proteins derived froma

sanpl e i s enconpasse It will be appreciated that one
enbodi nent of the |nvent|on provi des for the use-of

In abdifer hBOithBn %Qﬁe IR $na f dende%ﬁdlﬁﬂg'tﬁe level of the :

determ ning the |evel of e rker(s)

: marker(s) in a patient-sample. . In a preferred embodiment, the sample may be ER-a ‘

. pqs1t1ve L
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Ih a sixth aspect of the present invention, there is
provided a kit for assessing ER-b function, conprising

wa 20agsaet for determning the | evel of at IeaBCTBnemmmmB47
two or three markers selected fromthe group ' :

CKS2, | .
in Sl B S et o e R S Sient BTS o
cancédDChe Gaber thiy \2br @iathpld{Pé U¥Bast BsnchY, Prastiedl chipbeAbo} %olgfl

-the aspects and enbodlnents of the |nvent|on descri b

~ cancefer Epgrample mat be itained; 3t onper mere GMeNAth gElmra%ﬁroné@ebm

the sidiRedfdy| bl e cBHipn Bl Ut of RN R pleO B b ol At

advant'agés ‘of the inv nt| on w | ppar ent

.- may He acsemple denivedhfford raasisoy ot kevihgfoancer («m begast gmocer, prostate

cancg%:’ng didrl QRGen)! e &'r&&%&‘&d‘@an?ﬁﬁ%s ,{uﬁ,e U ( and \Nhe re |

propriate gramati cal varta nay be
deflned as set forth bel ow. As used |n this

in o SRRHSCADER Y e Profaf BieBlon, H ok i muioBnBon F%fa%rsﬁr

‘progdmsm aheanetbohmprsmg For -exanpl the jtejpn "an agent' R
, |.udes. a Iur dln ntxtures L
O ¢ R R R e RS el B Bty

- ..b usf cBrczponms;—BgAgmaa @ISI&ﬂlaﬁ'm{—bc%hﬁ% Etﬂnﬁlb' bf #Pitient;
limjfed to vertebrates and invertebrates or one or’

nmot¥ cel I's derived: fromthe same. Exanpl es of

@) 1 Neliivg dheabeel o leU feaBNincARid Bihrkel BENEhE Y d‘l&g&'ﬁégnosw

(e.g. mce, rats, guinea pigs, hanster), rabbit

¢ ot thepagient. ni g’ goat s, ‘sheep, nonkeys (or other
primates), horses,..cows, etc. The |nd|V|duaI may be
mal e or female. The fenale , may be pre or-post’ menopa

In a thied asPesient theiPresent dnvertion, herp iv prewislec patl‘t offpedecting a
'ueaﬁhgﬂfgt&lé@{ceﬂmmg,em@n&moalcggl iBaLi ent, a clinical trial

vol unteer, an experinental ani nal etc. The individual

| ® na@etwma thedexel of atdeashenramarker sstectesd drop e igyouppogeisting

t her @By, Ghag ri?ﬁAﬁIB dhd BRI91R% éﬁ%? g@&:ﬁﬁg i"th%%?ue,ng

may, f.or exanple, beé suspect ed eri
can@er or suspected of Dbei ng predlsposed to cancer,

' (i) Cur tl{gal\é elthe %"ckl:a%t rlilcl,c fsaetﬁexgar grom ge & g an appr tiate

e su erlng r-om cancer.
emb@dnﬁéﬁmﬂhhwumancer is a primry cancer In one ..
enbodi nent the cancer is selected fromthe group

consi sting of breast cancer, prostate cancer. and colon’

- In acﬁmrﬂar asplent @fiethe nmsbnnreintzextﬁm, chsreefs. pﬁ)vﬁfedﬁarigtethbrﬁ&ﬁ‘t

ncer. |L.n one e odi.mgnt the jndjvidual has feceived .
b of el Rete pi}‘sle%?ﬁedl SR PATGREQRF-he Mefhod
compBingecei vi ng adjuvant endocri ne therapy) or has been.
a suitable patient for adjuvant

O ' ?fgegf‘ta'nlf“h’gg tf%i?"ggefp 33 deagt onsrnatker sslested fegm QR%O@tcgpﬂgt)ng |

30 .

TW&GBNHFCD@@HMR&M@&miCKsﬁﬂﬂmpatIent are used hereln'
|nterchangeabl "~ As used herein, the term.

L) ustgithe jenghof st doast ansimRTkerg o gheatereafioniof themsll(ﬁbr d .
’ whereiﬁ%e'll?)%ER-ﬁ&f\%ﬂ ‘conprise" and "conpri'ses, haVe o
ndlngl a .

corresp rredneanlngs Thus for exanple

conposltlon conprrsrng X may cons|st excl usi vely of

R s R S

" threealmriers selduitadctdmn the Segctdusistiag of gDE200DAE, BNARTSAd CKS2

Ant i bodi es can be conprised of a polyclonal mxture,

or may be nonoclonal in nature. Further, antibodies:

can be entire inmunogl obulins derived from nat.ur al :
sources, or fromreconbi mant sources. -The anti bodies -
-of the present .invention fmay exist i.n a variety of

fornms, including for ‘exanpl e as. a whol e anti body,



or as an antibody fragnment, or other imunol ogically
active fragnent thereof, such as conplenentarity

wdeb@rossqong regions. Simlarly, the antibody Hay/SGX(msm00347

- as an - -antibody-fragnent haying functional
anti genr bi ndi ng donains, that is, heavy and
may&mdﬁemamdabhem@omqugnew the leveh of MG 6BCE rl%lgh@htand ,
Kgiqx form sel ected fromthe group consisting
C )E&%&ételj iﬂmted to: Fv, Fab, F(ab)2, scFv (single
cha| n Fv), dAb (single dorral n anti body), bi- specifc

o oGS BB P PG iy e AR 5 b g R S el

cano@@lpk@mdteaancafanﬂebleﬁué@sf(e g. probes) which can be
_ 'prepared either synthetically or biosynthetically. The
ol ecules in the array can be identical or different

In aﬁdtﬁem ARinRink Qe levdl 8f A RirB¥r ﬁ&ikeﬁﬁ&jd%d@erﬁﬂdd,eié( a@harker
or net s, e&%gﬁl i brari es. of soluble nolecul e

other Papa GG N eand G B The: ﬁ“&h‘?fé%a}fWB‘?—?é(d’é’m%ﬁ"lYlb@a

sele@Bd BOm Pibldd bShayd iglgsupports. The term “array”
. includes, inter "alia, those libraries of nucleic acids

. which can be prepared by spotting nucleic acids of

- InafHEtRnterE e 608 hy 68 e AR fRkhe 4Ry

nucleoti de nononmers 1 n~length) onto a subst rate

“used herein, the termarray and mcroarray may be used.

e RO REAMBLM At 08

aspec I's 1 nvention can e presented in a
ﬁmcmgn,nmmmsughmb@ for detautiningoibel levehef ahleast@ner twet ¢rothrden

ff"“mﬁggﬁqﬁno@%ﬂl‘ec%@cﬁbééé% an |%f§@§§1@m ta . | onagg

t he scope of the |nvent| on. Accordingly, the

In o%g o%ﬁ%{t],yﬁlf cg %%gr%%escﬁﬂs t:u:uu”(ilmzt ﬂlehf%¥eq of Co

Speci 1 possi bl'e” subr-anges as

. CD@®%| CDES, DhGN2Y; ehdaCKSﬁnehu cmd emwdlmsntwﬂteharraytmau cmapg:m

- oot AP Goa IR RGP hoio o i BRRORET Pt & B

20

. 25

30 I

Tt wilkq @BEcciia titone gk

whxqi:uisr smg@:sedsuf: belag cﬁxroemui d:rowﬁph fig kmvﬂn ta) bd catiqemus 1 Tlm

‘ denvéd nu gelc aal or’n%rﬁ_ Sénrs ‘?%Pﬁcﬁsﬁaﬂy ,Pg}ﬁswa V%c?gr \Nel |

samﬂ],e hﬁt nizy bé,obfrinedrial afiy mBaher 1a¢ipﬂmg,sfot e:gaatpdié MA @éplicmn:

e RS B iR e o (R B R A i LS

' Thus)\thé ety i ¢ased] i higdycthacis Yeundsto thlaﬁ acklebr pro®ims raleﬁved

‘bet ween.the two strands of ‘a doubl e stranded DNA

from g Fbseé‘f’man an ol i gonucl eotide primer and a

.~ primer binding sité on a single stranded nuclelc acid
to be sequenced or agyllfled .Conpl| enent,
igiepiof the mantqon(%?w sé?rdhwse afithec
amﬁnﬁm@nems amﬁh@veﬁﬁ&ﬁa%%nﬁ%%& e V4 ok anMkEds)ar e
said to be conpl enentary when.the hucl eoti des of one
strand, optimally aligned and conpared and with

S P R Bl P R Flea hE L Ao ip

ﬁmo@meqommgca reamnafdr)deeannﬁmn@ thedbisl of g0lest gn@ 59p onfiges -

nucl eot | es orT.

- marlB 1 { BOAThY elol oxﬁs‘%’s%%gtr?g:rlé kﬁ&f Iveﬂgcx(sz In

b some @nﬂ)b@mtsamaggntefor détsrmuininy the laleAodeDWMG" ANA A hid

|ze er selective hybridizatjon conditions to.

’Ea% en%’i"?é‘ t Typically, selective hybridization will
occur when therehls at | east about 65% conpl enentarity
over a stretch of at |eastg 14 to 25 nucl eoti des,
preferably at |east about 75% and nore preferably at
"l east about 90% conpl enentarity. As used herein, the
term"determning"” is intended to include neasuring
the expression | evel (e.g. the ambunt or concentration
of) a marker (e.g. nucleic acid or



10 As

16

20

25

protein) of the invention. The termthus refers to the
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of such derived products is indicative of the presence
and/ or abundance of the original transcript in a
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| abel ed secondary anti body and end-1|abeling of a DNA

wonreb@ssdét h bi otin such that it can be detect edcwst}lz006/000347

quorescentIy | abel ed-streptavidin. An

"ol nucl eofd de” a§ usgd herein is a S|hgle stranded
F‘iglfﬁ céﬁ“ Lh@TUSEFUEH hIafes 024 RBHORof a larger

polﬁ[ﬁdldoﬁdélﬂhht i90a d;iaBthﬂT%ﬂg ld€Fferenitiallg @}Hﬁ&@éd or@ltected in an assay
onucl.eot i may beany integer from about 15 to

ol i :
or Sgﬁeglngmsh?ﬂﬁ@émgde dhe, qunéwg{ I p@muc}?aydwf@bemm can
be gf&Gﬁ &, lo@'lﬂfgﬁenté@ Ht%eg ﬂl%ﬁ Nof s VQ)E g1|ods of

| nt angea

upport", ‘and “substrate" are us

' frawﬂp& anglgis apidseire mesHoknowm i thetay | Bheso ﬂnegh(tﬂapnw be, for

cxalf Lt A TRYOR X el Sy BBl i LG
partifl depradafisi Vdﬂsfmwdnase g lDNhr& partialtdepirination withaicid; the use

bl-e t :

o e A Ay SR TR S RS R o,
suck esipriplerd &;}d/\!:j)tbhd fomuation amﬂu&l,s th@tl ﬂeEr on the spetifie Bydzation .
ed ‘tren

of Lhileio S B InbiB e & pistied iRy ¥ Soistie By e
nuckématid nobsilesor-aibrenzyhey @SPhRPoOEs wiichd bk THNANR ihbwn

or SRR B e B aerion bty v e s o

-DNAytb armgtemshmes nglﬁﬂiéﬁxﬁlate@ Ay e gidduesd, ﬁﬁlekﬁhﬂéflgx moving

abbros, and magnetite., See al so U.S. .
DNBa{t% ﬁo“: -? B9 a‘flﬂleee@&msa ¢ oF firping the DN sapaley
thrdugh & Festricha glﬁr fHows R, elgNClugRsmtd BHNES a &8¢ Sectional
i bod fl%kds and isolates thereof etc isolated froma

dimgpion, i the dniggop| of, suhmictqne scale, o | Pther, plysiqal imrtheds include
soni&ﬁ@éiﬁﬁﬁd imﬂhhkzﬂloﬁ ThWEtions of ghj{véih%l §§dfake$mba°1 Mgrr]déh&%n

| ood fl uids,

 ' .me‘gx?g‘(n‘g Of S glaié‘qungllgg(igufﬁgmémam bihest an‘i ianrmediated -

20

25

30

hydedlydis. SSU@%I’S&L@ ]pﬁas Sah®RSY &N, aNfoRREMr mﬁ{%& fh8aely
or _hi stol ogi ¢ purposes, " archi val

se t aken
%‘%Pé b8 PR ddarher Lehomipryshyatsu FoldsSering Hadar LY.
(200m) ((‘L&mlﬂ@dkr et aﬁ’@'vﬂucl@ﬁ%&drﬁorye&‘ hgrem%fegenu; %rdd’ll ﬂﬁiﬁdggs

‘ni ppl.e .exudate,” expl ants and primary
Thege methods eancbecontimizad toshigest @ évqhve goifl rlmmﬁrmmeeﬁtof wisslocted

sizeGhiige. e @iz@fmgéis'm frbx?l |2§ W%O(p 90@ 7%) or 1000

"breast-associ a

to 5(i 80, lﬁmeﬁoqonthwe)rtwd&m&pswapat ibmvetg]mgeastzg ramges such

- 25 4886,360 BF 20/660 31930, $G00 001006 Beaf i ELef blsB be wpoful. |

nuclei ¢ aci ds or. pPotelﬁs s rom breast. s are -
- capabl e of passing. Exanples: of br east - associ at ed body

e UM e B

e asplrate erern

ni pp B
sﬁan@epslymtﬂmﬁefaﬂnm%lnbnmvﬂm& Wi folin £ xRBle aodblseaaﬂed :

R rs tpr>,.. Levent. the establishment -of S
polBhERSIA! SHRD! RER. RABEAal! o 0, Sl 4l standed

hybridivatione Tirerepritgy asailly) dmilbms&em puyxﬂ&leeﬁde is 4 "hybrid." .

L T R TS IO A

1eﬁﬂtdknhmhnh$mm"ﬁﬁg&ﬁﬁﬂﬁbnaﬁm&ﬁﬂcer recurrence, () the:
reduction or elimnation of synptoms ‘or .cancer cel l:s,
and (ii.i) the substantial- or conplete elimination of
t hecancer in question. Treatment may be effected
prophylactically or therapeutically. Treatnent may
entail treatnment with a single agent -or Mﬁth a:
conbi nation (nmore than twn) of agents.: An "agent™

. -yused herein broadly to refer to, for.exanple, a

. conpound -or ot her means.for treatnent e.g. radi ation:
treatnment or surgery. Unless otherw se indicated, al
techni cal and scientific terns used herein have the
same meani ng as commonly understood to one of ordinary
skill in the art to which the invention



bel ongs. BRI EF DESCRI PTI ON OF THE DRAW NGS The fil e of

this patent contains at |east one drawi ng executed in
woabwrosséeepi es of this patent with col or drawi RQE/SGRONG/000347

be:provided by the Patent O fice upon request and

. : he n SS$ .fee. The acconpany; :
R n a0y WEF BBRAMY s sl oo RO Aess e sbopt
IM, hivere pesoally dessi than abbht SO0 B SMBOHBRIS aBbutt P mM.
’ Ilén enﬁio and togggher mﬁthO&he”descrjption, serve to
- BB AEAo Pt e plorhs B ctutore RisbhgsHen Bn 22°C,
.- .moré @ypidallySpithled a8 Bo@SS0°C) afd PfdfbieslyGh &BaR YISIbSR 37°C.
L genes. under all induction and treatitent conditions.
5 Hygi@‘zi%%‘? gyl perforged widsysteyemReonditionadsi ennditigntnder
. whidhf & ekl WiBridises; ncE jonS'ar
ot h o jponbihggrt' iﬁ%ﬁ%@%ﬁ?ﬁﬁ%ﬁ%& L%ﬁé?@?gg‘ls&m’ng are
seq&gxcgrqlﬁpﬁQanb)pnfiopr@cﬁMt repden glifferent  circumstances,  Longer
, RrcH OF terial nel g
T e Pl R P B B ko g
_ Asafather hactorss anpyTeffeoti e stohgsusy eof THybridicdtionn Sndleding Semsé

10" cohbdBRi RO Badh k. ed. in ogi cal order. and eack
10 commbERUAOA, ol o MU Lol er R0 el Besclf 8 org S el
- 2ndexent ¢k base mismatcing, - the combmhtidredf peanstearie mdeinpireat
R o\ VA =Y BT nd d requl ated gepes are jndicated
ﬂm@Jhéﬁggﬁhgﬁﬂ%§#§Qﬁ¥?ﬁﬁ@“b °%%aﬁ%€g?@’p?8W%?tPHW§meaue ‘
seledtesl tor beghhoue SYC bfwet Memsthe takmal(1tilnx poias 61,0 Toptefshéesc

6 -requl at ed, respgnsi.ve genes. Expressign
squ%%%i %éas qg@ege Fec %(? P%h.aaﬁ’a %ﬂm :ﬁé"p?‘f‘ d%\tsﬂ?eoW grige (under
15 _; -defticfifienie nrénztH, yHand whelkie theldycorfBosi€ui)  SHidh5094 6f the probes

T highliahbt.ed by. nagent a cql ored boxes. Fig. 2. Mbdels
- coniBL BB e R e b n e et iRes HfoiRom.
; Ty;?tr:]aﬂlye st cohféi;iﬁhsfitﬂcmﬂe lQ_falt g:ei(ﬂj&?&aﬁﬂfgg%ﬁitqaasb v.06R, tgi itib
: : r €.0 or npne a + as_conmpared. to
mopefooll] ENNEAT opRben (o? G o) ich vitaed prid and 4
tempyraairg pfatileast 2§°C. PértexBtiplle] @hditidhs o£SKI SSPE eBOLhBINLL 50

o s pf int [,on tween receptor -subtypes.
2 m aEhdpliee g EDhge el G e peimon g2 PSaUL i swigbe
v for mﬂglbis‘behdﬁcd @foge h@rlajg@izmnb.? q«*gs aﬁtﬁ,ﬁsﬂgrz&ﬁaiﬁeﬁh, m@@foé: %Bth PRS
‘ XPr,e an S treated with E2 as conpared to
. sambibol Tifiche wad Fre ?“érﬁ&’%éﬁctl@ﬁ (rdamingnA dhoetory Adgnyald gnd Bd..
~ ColdeSpeing Wakie Pexp(198) Hid Aabs "MeN&: Aot mjrHasdahy 1508,
‘ .BKﬁﬁgggsgbo I.Nn the:antagonlstlc_nodel_genes responded’ .
.. BI SEBas  Rubkishers Livied | (49%h vdhigh ete ibarby: dpsasperpied sy
25  refeférich irtBeir 3ftie AR APpdPoskHBoier None. treated control s,
L Fig. 3. Validation.of estrogen-responsive regul ation

" of cell cycle and DNA replication genes suppressed by

L e CEEHI) A . i . <t i i RPCR .
T R R bl Bk i BB Bt tiie 0
specifirallydnteadediarastimolecelacfor ckarild, 4 meRio)iflc amticript or protein.

; iy ' + i.tions, Rel ati ve f.0l.d-changes
© o ProBah BOWRG: AP cbied by SRR SAEE e B B el o 0 S
30 biolggicaltpsepagttions nEar. pukpoges of. de@ctiad ef the girgdt nfilectils)iobes may

IR . . ) = DI nd CKS2 . A
e DRTRAR Bt ot Temrra Lt AP R wlized as
: prohylalimiuieebet za? ahotiliméted e, (R]NA;,O]DEA-, proteidd, &ﬁtﬂioﬁféb,?a%ﬁ organic = -
B Jclustering of tunopr sanples intgQ two groups .Q igh -~
R md?%’ll[leasb In S9TaF SPafimesls, o @Pga)c?%.%a AP Fresaobibizedr o@ﬂ&m
- nuckeicuridai(suth aelip@aGic6AddE) H&hﬁé@iheﬂnia?'%%hpdbwmﬂ%ma
- . including rel apse and death from breast cancer wthin
| O.years of surgery, and |ynph node positive status
are indicated with a soliltR bar beneath each tunor _
sanpl e. Tunor grade is indicated /by colored bars with-
green, blue, and red S R




10

38

20

25

bars denoting grades -1, 2, and 3 respectively. Gay

bars denote m ssing data. Significant distribution of
woliaTiossde4 par anet er s bet ween the two cl usters M?B/SG2006/000347

determ ned by Chi-square.. tests and P-yalues derived -

basd RBIANRAERE Gblabe: bl de LR e SIRRBRARD T Bl LS
baxwm;qgmnhuﬂnmzy@weu%:padwmnmsoamethmwnwmmihmﬂhmmnésﬁmt
q t ti
confB R o PTG 55 B Bt SR, i
des&R&dpmsNie]spa atmmrsmﬁ@lzes 14%1)50%41991), NlBEe@\@id 20piR.
.cassette expression
BIO%F aly o IO@ gg@gt zglép ‘ég%cs aﬂﬁlegrgnd(pgclem acxd.

mindties.ar chi cal cl ustering of t unor sanples into two
groups of high (bl ack dendrograrr) and low (red
dendr ogr an) expr ession ¢lusters. Kaplan- Meier plots

) [DFS and (O DSS curves for high (black) and |ow
As (‘feé‘dg T Aoripeiiesnbyt smet SHBRA toF pie-mRNAn gewscHpt(Dd
tranBerif! &s tefiH&diste 0

“g%ﬁﬁg%ﬁ o? Rb proﬁegmgﬁﬁ?%e arr ays usgdﬂﬁy gﬁ%ﬁ§|oﬁm:

trané?ﬂpéﬁ of (#36) SCTOEPI| 26, DESTRIGHT | aoisOferivad NENT: GRRNA
ORGP SR BARAEAL) a0l LR, g

cited or repeate L
used herpigl, 3 Rueip aeidtdetives fromfag meRiSA tiansdrips mfa's ite etn;acléiaracld o

for Wht)seo%p&_r‘ﬁ %h@%‘nlﬂ@)\ltraﬁocfr{p? or ta@ﬁbs%r OSI %aﬁ Wately

recited e practice res |nv
servedysb @ytemplatee sEhust AaPM s eevmci mamceb|¢d ﬁromuanmmm,l a cRNA

»-T

-1--tran§ %@Hﬁgﬁ%ﬂ%ﬁ& Hﬁl'g@ ke 019 & a()&:)lﬁA; h e% E%xﬁqabed

fronp g@@milﬁthl\{ﬁg @tmmmellsc)envettfrbmbhd)lnﬁgm trhisoﬂiiteﬁmslbfeyuon :
of s&{h%e g&%gh&@/ is i arﬂ?%a‘fib 8F e V\4esc=.rﬁc<r3] tégoer 0 ggg{n}il '

Suc ention nlqu S |nc

transryipt Fresssagapléy Bhisd RN A dmvekllsgtaplleﬂhxchﬂﬁ,dblﬂei'@ﬁdtllﬁﬂiltedctf) ‘

ng &,.abpk: eC| I C . trafions of
legéq%Ang‘{@&tt (Sefg n %§ ue’egr TRR 5 be ?’éSFE*’%ﬁ gm-tr%
ﬁong&&ﬁ B&h@Q%LmQ£Oﬁ§dures can, of course, also be used

convent1onar échnlques and descriptions can be’
found in standard | aboratory manual's: such as Genone

e I B e 5 i
.refetsa!boa pblgmyrid/Hotna lof thiCkRofRle fﬂfran Aeﬂgilb,oﬁl%h%yn%ﬁé'lf@bhdes o

aco B AEA b P B iy (B dbrpes o
pynﬁﬂ&%easa; ochme iy, itidicaliy of biGEIRGIBMNY M&E%ﬁ-ﬂﬁm .

eot| e. Synthe3|s A_Pract.i cal r.0ac

or di@‘sﬁ&g ‘RLC 99{“8% asep.o Jdte MuclRis | agwrmayn be éeskble z@mﬁpd or single.

_A .’ strarld@AN RE@RIces ol sﬂ@m@&dﬁ n@[@@mgg Sbide fsgfgr 5&5 6?)%6 onse ¢ -

30

Freeman Pub., New York, NY and.Berg et

or apfisgpietrrads y Thesbackbone of they polyne@memn conmaw yggaks and

nce rese

osphate u; f e !
phoddifate b p@,by e @ht@ﬁcﬁlﬁfﬁ%re}bgﬁq GRR" G f)%[ér xtmeoldl.t?,] or

entirety purposes

-substifpednfugats oh abesphiate aneupse dA gpolynucleotide may compnse miodified

BRSNS RSB BRI 0% 0 B

. nuclgcgidbs;ma?l‘bmnﬁmuptqddjyalonehmleaﬁde&fom'pahmm 'Dlﬁe tefiis nucleoside,

downst ream targets of ER-b transcri ptional regulatlon
provi des strong evidence for a functional and '
- beneficial inpact of ER-b on the in vivo behavi or of
pri mary breast cancers.|d3the present ‘i nvention, the -
. level of at least one, two or three markers selected-
- fromthe group consiSthg of CDC2, CDC6, DNA2L-and -
CKS2 is determned. In one enbodi nent the | evel of at
| east CDC2 and CDC6; CDC2 and DNA2L; CDC2 and CKS2;
CDC6 and DNA2L; CDC6 and CKS2; or DNA2L and CKS2 is



. 10

deterni ned. |la one enbodi nent the | evel of at | east
CDC2, CDC6, and DNA2L:; CDC2, CDC6, and CKS2; CDC2,

wOoRM@lossaed CKS2: or CDC6, DNA2L and CKS2 i s dePersco@d/000347

I n. one enbodi ment, the level of one, two, three or all - -

CKS2 t ' -
nUCiegH&?:Oéeo Too danch%ki wels r{f%e %enf"é’*l r‘%‘ﬁc‘zr rgglrlll-%gments

fragmeemkse randf valhraelts rof e e, muéleosnde,oneclecmdeprmwndctwsme and
r ion" etc. includes a reference to
deo “léﬁ""ﬁde °f °§s§‘ f four of CDC2, CDCB, DNA2L and
CKSZ and optlonally also ER-b. It also i ncludes a .
A~refeg,ence tﬁﬁ narke rotein" and a narker nucl et ¢
xRt s el acidmeol eplg fhat b vernenizad wagation of daweleic asisl
molByulé hei expAeE&s ?toﬂﬁbt NUBREE. S SpicE 8EZAMRY uib?”P@ Hétenﬁﬁxe?' $6¢
herein, . may refer to Accession nunbers frommultiple

exagleyalsing CompuierBrogtmsenBa RLAYTh cAlielicopaiants bbyein geaeral
@m% 4 2 hubEMBloid nidheuldNG xg@l'@p a?%gg n‘@%&de

a hiBh PeR@Ut Id
or the Genone Sequence Dat abase (

POIH{R‘PE%)‘{; QSN geferm & chaagel i noingld basy alsheeanit@cfeusnbsmuuon,

ISR IR e e Ay v

.. congeryaiiYa{pwEnet fodyrimidis

W@y tog rmeay) potassuliefr - a ahafigeoin an o

. encode@Rslidd 48NS from annotated coding regions from

- 185

nucl eoti de sequences i n GenBank, EMBL, DDBJ, or
Ref Seq, for polypeptide sequences Accession nunber s

o rej ref t 0, Accessi.on nunbers
- A BE S EbReudevile” Borh® b AHERE 10 BpPiion it o
--natusglyboeryodisnaucldvde. suqmeﬂmmde Osfuclli hhat aehes ficofported &6 a

e S I R Y LT sty

20,

. occiMgog nAdlexstsacRbsaquﬁﬁe ]n sBIutlaﬂ.d Typlcally, these analogs are denved

TP Ty
the hdee thel rHbosBicp ItbgyhdspmmeirMO(e@yBlAhaE@ﬂ iDiNendat ﬁa‘ﬁﬂﬁ €he

P TR GRS
such’ ac langerslifekpaal or(:enharcbdmbﬁwqf @B@Z:bm(é@%an BbAditor RS0

- . stab%_zg o?%egabﬂc elrﬁpyggg‘?g qﬁlgnrﬂsCD%?ﬁmcgga le}bgfztﬁd}ft?gr % ;ggon

25

30

- diregs apeiige, pE;
. substdh@él&ﬁﬂiegrob@%h il almnﬂi?&!@‘labehnﬁ of- the—froge *’f &a(%&%&ﬂl 4

wﬁHwtrmlpthénmj' @GR4 ciCE¥GaendaMAdksiredKS2 and ER-b.

Ref erences to other 5 markers are intended to -be
.construed in a |likew se manner. Table 1.10 The

The Stﬁfw‘dah&é‘d”pfvﬂﬁ aird}d\kf& ex :hm'b% o§é" Qy\&'htéiﬁle@\% emtormipass
%6490 ref | NM 001786. 2| Hono sapi ens

&1y Foupling G ahxﬁl nlyﬂqnag)lw (deticgple

mm@e@mmmwm@me
detega%maqmm&f%@éﬁw %ﬁ%ﬁ%ﬁ%ﬁ%%%%T

emL@Gﬂ@@Mﬁ?@@%ﬁ%ﬂ@@ﬁEﬂﬁmﬂﬁﬂﬁtéweﬂwn.

" otk CwTQAGACTAGAAAGTGAAGAGGAAGGGGTTCCTAGT .
uo CE%E%& CTCTATTAAAGGAACT TCGTCATCCAAATATAGTC -

AT ST T TAL S SO ST AL T AT

- in hybridization or amplificghon technologies. ' In general, an oligonucleotide may be -

'.14



10

15

00

25

TTCCATGGATCTGAAGAAATACT TGGATTCTATCCCTCCTGGTCAGTACATGGA
T
W(IF Clorass6d GT TAAGAGT TATTTATACCAAATCCT AOAGGGEATT@E@SGTWO%M

anygi LSSl t%T@%%ﬁ%&%%é%%Tg&%l%ﬁ e'o

TTAMCTGGCTGATTTTGGCCTTGCCAGAGCTTTTGGAATACCTA
TC/—\GAGT ATATACACATGAGGTAGTMCACT CTGGTACAGATCTCCAGMGTAT T
GCTGGEGTCAGCTCGT TACT CMCTCCAGTTGACAT TTGGAGTATAGGCACCAT -

. As WEd heSTONVETARGHAAET bﬁ@A@H’@T@G&TdMﬁEM@#ﬁb&

A.and%-r GGAT&T %!m %’l\{” TGAAGT GIGGCCA

emiSHEIAGHAEICAFSECARAAIYTE Wﬁ%ﬁ%&r GRCIG
AMT GETMI CTATGATCCAGCCAAACGAAT T TCT GGCAAMT GGCACT GAAT CA

supm% aiarally Tl PR A ETSIRGETRY &% CaerRlen

M&TMM@EW@W&@I@ obdplobds 6 AL Bl fEC

.WGIWTWWWAPMAWWW%T@AMT@@CTME@W@F |

embffiments, e solid squ °rt(s) AEK%A%I? I?A?&A"‘F%Ak/ﬁ'f’ﬁ\*rﬁ&lf’r

_microypberoy RATRS posarons Aanel dfpupgorts dnclude glass,
polfs%étnel %%@9%%]3 NFFQbQ& 1ZZe, &eltﬁ’%},l nﬁbﬂ,‘ %Qﬁs&y Ctlaﬁmﬁ and o
mo Emscse M@bwmmwmmwmh« '

No. B744,30% E"éﬁiﬁrﬂ‘ﬂ%‘%’@_“%‘fﬁnsm KKYLDS PPGQYMDSSLVKSYLYQ

LG VFCHSRRVLHRDLKPQ\lLLI DDKGT1 KLADFGLARAFG PIRV.

s {0 B R st sl B et A

ﬂxer@E\;ﬁE isolated from a subject, as well as tissues; cells and fluids etc. present

ol T RS, A S

“fluiddplympbaanil epsticctilidls, di wiel lamnlppyeoaisplrzﬁes, @cﬁbﬂs & Mdes@cﬁ aM

vion{ P bl A B S e e PR ol Prsosesn sl

samﬂes blood, plasma,. serum, sputum, stool tears, mucus, hair, skin, ascitic fluid,
GLTGTGTATAA

s A A RN R T |
cumMﬁ@MﬁAHMW{ECGB%EWMQTW M%T

%*ﬂ*@éA&@HBéA@&%A%WM@?W&AMC .

contdcts or passes. through breast cells or into Wcl;lal\%_lr Xgﬁs\zl'nude'llgl' égl_l_(lls Ogr glgéc;l_qll_s
ACTT CTA CCI GGl GGA
shed e xesinAeRcore feesh APFOrPsssisat el

ﬂm&mmm Wﬁﬁ% GCTGVCTAGCM
CT MEAI\/CCACT TTT TTCAGAMI TGAT CT TCAGGATTTT .
CAGAGCTTTGGEGCACTCCCAATAATGAAGT GFGGCCAGAAGT GGAATCT TTAC‘A

o R U RIS

dlsewmmsrmmmmamgwmwmmw N

,‘hmdl_r, retard, or reverse the progression of disease or other undesuable symptoms in

any way whatsoever. The term “treatment” includes, inter aha, (@) the preventxon or

inhibition of - cancer or cancer recurrence (ii) -the reductlon ‘or ehmmatlon of -

-* symptoms or cancer cells, and (1__11) the substantial or complete elimination pf -the

15 -



10

15

20

25

30

35

TGGACAATCAGATTAAGAAGATGTAGCTTTCTGACAAAAAGT TTCCATATGTTA
T
WGRAWAASHEGATAGT TGTGT TTTTATGGT TAACTCT TGTCTATTPTGPCT/S81086800347

TA
can-égl:rjr_iﬂﬁs@g A ERRNRS AR O b g Tt dally AAMELLAMNEA T ybAvhent
mayp e regtnEh TG PeaieARet AT Vitha aquabiagipt Emese Ao Premicl Agorisa An
“agéﬁtA IEDAAARPARDARAD teflr NO. foft eﬁa%ple a compound or other means for

>gi | 16306492| ref pMP_203698.1j cel | division cycle 2
tregimente; garadigBpmissatment Ph¥EEeSapi ens]

MEDYTKI EKI GEGTYGWKGRHKTTCGOMMKKI RLESEEEGVPSTAI REI SLLK

EL RPN VSLQ DVL
Unbwe&emn&é@ed%mmi@mﬁsb hgugin have the same

me%&is&%\ﬁ%@@d\éﬁﬁ e OF- AT iRk SR A B et RNRtion:

belogss| QDYKNTFPKWKPGSLASHVKNL DENGLDLLSKM.I YDPAKRI SGKMALNH
PY FNDLDNQ KKM 20 SEO ID NO. 5 ,
Rig | 5194495‘5‘{’ NM 001254 GJ Hono sapi ens CDC6 cel |
BRIEY DHSERIP Scer evi si ae) (CDC6), NMRNA"
tent ¢ ntams at least e drawing executed in color. Copies of this patent
Th%gi\e of this Ea 2 o GCTOH dr win, Sscuted In color, E Cg
WI@WGW@QWWMME%A
neces 5T GGAAAGAAGAGGAT TCCT CGAGGAGECCTGEGGTCTGT GAGGOAGC
GGAl GGGT GAAGGCTGCGEGT TCCAECGAGECCTGAGCTGTGCTGICGTC
ATGCCTCAAACCCGATCCCAGGCACAGCCTACAATCAGT TTTCCAAAAAGCGAAG

Thg’ Qccompanying drawings, which are incorporated in and form a part of this s ecification,
CII)' C&}g.%CAT C-%AA GCT AégiA\ACT CCAGIGATQA CTA CCA

i &* AZOTYOPE ' the
disEIcEeA! ] GACAACCTATGCAACACTCGCCATTTACCTCCT
TGIT CGAAAGCAAGGCAAGAAAGAGAATGGTCCCCCTCACTCACATACA

GI TAAGCGAGGAAGATTGGTATTTGACAATCAGCTGACAATTAAGT CTCCTAGC

FlgA 13 Similar expression profiles of responsive genes under all induction and treatment
GAGMCTAGCCAAAGT TCACCAAAACAAAATACTTTETTCAGT TAGAAAAAG

nﬁma@@%ﬁ&mww&@@c&é& W%&m@&%ﬁe@m

Ai@r@m@i It
%TGT CCCAGAT
et enealy
by %%rarchlcal clustering and the Eisen TreeView software. The columns represent time:
ACCTTTCTGGIGCI CCTC-IBAACTC-IBAAAAACTC-IZCTC—I:TTAAC—I:CC—I}A‘FTCTC-IS
poinjs@vaErdAncuamipgicst aplsnGu rach ARNASTF AP EA HEEPErAT TepisfitsTof 2

articular ene, conventlon up-regulated genes are indicated by red signals and down-
P K TR ATTOCCAGCTAT TGCT CAGGAGAT 11 GTCAGGA

re&@@mm&%ﬁ@dwm Carepindp obshaer dsnmnationaf Ao the
%ﬂg AN BT AN G0 FrbES b S I HRE A T Efon e Benes.

Expreson oadtmadcaterdearidiia replisavoaers diffaapiptinrentneddy £RB

ex@%éLE@MJW@E%IJ%%&éQ@T AATACCCTGGATCTCACAGAT
GMTTCTACCTAGGCT TCAAGCTAGAGAAAAAT GTAAGCCACAGCTGTTGAACTT

B G AR A A SRR PR AT ERE T AP VAP Ak T aARY R !

ized

 regHRATICHAGAHE/ CROARSIINT 6T CRACAATSGTSOAGTH GAMMTET IGCCEBINA), as

compared to ERa alone (E2). Responsive genes are divided into synergistic (A), attenuation

(B), and antagonistic (C) models of interaction between receptor subtypes. Synergistic genes

-were defined by an increase in the magnitude of change in the same direction when ERp was

expressed and cells treated with E2 as compared to E2



GICTCTGCTGITTCAGGAGATGI TCGCAAAGCACT GGATGT TTGCAGGAGAGC
TATTGAAATTGTAGAGT CAGATGT CAAAAGCCAGACTATTCTCAAACCACTGTC

W 2007/055664 PCT/SG2006/000347
GAATGT AAATCACCTTCTGAGCCT CT GATTCCCAAGAGGGTTGGTCTTATTEAC. |

wﬂ%@&e&ﬁemmmmmmmm
dmﬁﬁ@%&%@ﬁﬂ%&%g CH%%%%%IQIT&’ ' é&%%&ﬁmc

-0ppo:ﬂrmemr. ACERBASRA AL TG SSRIATAT G MieC
oﬂg%%? GTCGCAAACACI:AGGTCI;‘CCII:TGTCISACCAGTCAGAGT
. GGGCT CTTGGAAGCCAGGGGCATTTTAGGATTAAAGAGAA
5 - ACAAGGAAACCCGTTTGACAAAGGTGTTTTTCAAGATTGAAGAGAAAGAAATAG

Qf\ %AAA TAAAGCT TTAATTGGAAATATCTTAGCTACTGGATTGC
Fig ation of estrogen-responsive regulation of cell cycle and DNA replication

gen&m%m;a@%%@%w@iwmmmé% ’
CDQ@A@WCM¢WM¥PM@ATWCWT@MABAEAT@A%&T |
s RS YRR PPl ok i porteen s emesoly

10  asapmegative control. Transcript levels in T—47Dbeta cells were measured-at 30 hours
T GTGACCAGGTAGAGCCTTTT
. fﬁllt%i%o‘xg%q %&TA}% g;'[mo treatment and under mdiiction conditions

[-TEYT" GATTAGT
T% aha GTGTW@ bahtdfieht: ) WM&%@Q

caleglatedvsipgthemneprirguesd CriEH camptraashprstannrce.
GAGTCI;‘GTAIIIIIII(;-IIIG 1711 111IGTTGTTGTTG |

15 Figahk FeeHETCE AN PSS I I CACTRGATGHG
Kﬁ%{%@@g ST R R T P e et
(A) mw@mmmm

TTAAGGTAT%%% @ﬁ%@ GCCACCAT%%‘? :

Clm;s;al parameters; including relapse and death from breast cancer within.10 .years of

T R I e L

tumgrample. Tumor grade is indicated by colored bars with green, blue, and red

e ACAA T PSR FTOBAPTCHrG

Slgnqﬁgant distribution of clinical - parameters between the two clusters was

‘ detelj)éIlIg-(ir ﬁf%ﬁ%@s& valuescégli-w &ecc'g\%ﬁted dlsmlglal-{x%ésAA
425 Kapﬁﬁmam@emmmmmmmmmm&mm@fJ@T
| OO ET I T oo kdkciort TrerReerTA

C e »%Gé !AAAT CCATATGGTTGGTTAATCAAGAGOCTTCTGGGTTTGGTTTGG | .
. Fig. esprestauslypuRiished ERo-positive tumor samples (36) using - -

| the ﬁgﬂaMééngQ Abfnhé Eﬁﬁ%%?eégor}lzas%expressmn grohrbis associated .

sapi ens]

B0 with PROTRITHONF AP SRRNANBEDA BT AT TSRS
of h‘EE%%Nﬂ%%aﬂwd&a@w@mwmmmR

Me1@|plq¢e<aﬂ-@) DFS and (C) DSS curves for high (black) and low (red) expression
NKI LSSVRKSQE! TTNSEQRCPLKKESACVRL FKQEGT CYQQAKL L AVP
DRL PAREREI\/DVI RNFL REHI CGKKAGSLYLSGAPGT GKT/—\CLSRI LQDL KKEL. -

KGF
. KT MLNCVBLRTAQAVFPAI ACEI CQEEVSRPAGKDM\/RKL EKHMTAEKGPM v
LVL DEMDQLDSKGQ 17 .

.DVLYTLFEV\FV\Y_SNSHLVLI GI ANTLDLTDRI LPRLQAREKCKPQ



LNFPPYTRNQ VT LQDRLNQVSRDQVL DNAAVQECARKVSAVSGDVRKALDVC
RR

WOLEIESBYKSQT! LKPLSECKSPSEPL| PKRVGLI HI SQVI SEVPCRRIVEGG@0347
EGAQD SFPLQ Q

Kl LVCSEM_LI 1 KEVTL Y 'AAV ECLSLSGE.L
Pa“ %ﬁ’ %%E’% ﬁ%&ﬂ%& |WD§§?@9W$E@ to
the hERe Jﬁmﬂ ﬁ%@@s%’i&ilé ﬁfa%'%e@ %%F‘t"“i (r%@%s api ens CDC28

protein kinase regulatory su
AGTCTCCGGCGAGTTGTTGCCTGGGCTGGACGTGGTTTTGTCTGCTGCGCCCG

- DETATESPESERIPHON S TAE NGO CCACGATCEO0CACAAG
.8 %@A@ﬁi@%@ﬁﬂ@@@;&m&’m@fm&w&@mﬁﬂa

mdés%ﬁw %rAporaI %gpt‘é%rence mAts en'tofrpé'to‘yAtco:Ia purp(c);é%;rg;s-rwe v

APOSIEABAEAGEREET GT CCAACAGAGT CTAGGCTGGGT TCATTACATG
5 ATTCATGAGCCAGAACCACATATTCT TCTCT TTAGACGACCT CTTCCAAAAGAT

- mwfmq&sﬁTmqumx&TM£TmmT
SV °WR¥AW§%WR@WA@MMWMC

... molecular.. biology . (1ncludm . recombinant- techm cell biolo blochenégﬂ -
. ATACCTGTGCATGAGCTGTATTCT TCACA %ﬁ C
and-imygunalepkhivhere AP ST AR THASR mvmm@m&aques .

or' | NE%%)AAAAAAAAAAAA
mclhdé TTCTTCA ﬁﬁ%ﬁ LB %TT n.” and detection- %f

hybrléjzm?n wingg lahedo Spefic duptratiopnpBadialip tehaagessevbeha by

15 - 1efdiddBSE el e SRBE BRlow-—H
S e R oo Rl
" prosadyigr HEAPERH) courRRAlKbegrsed. | SuckE@niventiu@al @echniques and

B Vi N A RS i

. Labgratgry Manual Series (Vols. I-IV), Using Antibodies: A Laboratory Manual

cetéTWQ@@%}TW

. ' ceococce
20 . czo@m@e@m@mmnmmmﬁmwm@),

| M@%@%‘M&ﬁ%&“@%@%@é&%ﬁ |

o ,and@m@w (E@mmmfwmam
.25 of @WM%Q&T tggrr l&xe bT TE erence Or a puG-rg(l)-s%gA GTAGA

L CCAGGAGATATCATTCATTTGGAGGGAGA\CT GCACATCTGACACTTGGATAATA

GATAI\/% C@TATTTGATT _?GT ATCCAGA%TGCT GAI TT%! GGCA_{Q%A
W@&E@@m@m@qﬁmﬂ@%@m&%@@

functxonal charactenzatlon of the dovmstream targets of ER-B transcnptlonal

.3'0. regulatlon prowdes strong evidence for a ﬁmctlonal and beneﬁcml impact of ERBon

the 7 in vivo behavmr of primary breast cancers. .

18



10

TGTTTCAAAAAGCCATAAATAATAGCT TTGCCCCAGAAAAGCTACAAGAACTTG
C

W(F'EH'GI?@MCMT TOAAGAAATAAGAOATTTGAAGGAAATGT ACCGCT(EMAT@'EAO%M

In @%&%T%ﬁgé%@%ﬁ%ﬁea%%o or ee mar OGTE]Ec

mW@TmWTW&m&AGAT@A@T S

CTCTCTGCCAAGTGATAATAGT /—\AGGAT/—\ATTCAACATGT AACATTGAAGT CGT ‘
G .

In Wx&iﬁ%ﬁ?ﬁ%ﬁ%&@ﬁéﬁﬁ@@ @ﬁ@@T EOCTREGEAT

W f\GéBgléTACf\%g GGTGIGAAAAT ACAT CGAGGGT. ATAAAAC‘AAAATAC
A2L; CDC6 and CKS2; or DNA2L and CKS2 is

- detéﬁﬁﬁ%ﬁﬂiﬁ@%‘n%ﬁﬁ&ﬁwmm@ S DREAEE

CW@@R@&@@M@M@E@M@A@MW -
is dSREHEHSET TGCT TCTCTACCT CAAGACT GGT CAGATGTACCCT GTGOCT GOCAA
CCATCTAGATAAAAGAGAATTATTAAAGCTAAGAAACCAGATGCI:ATTCTCATT .

mm&m&vwer%mg%%%%ﬁ%%%mmd@ |

" —aﬂmm&GAAAACTTGTAAATATTGTTCACAAATTmATT

15

20

- 25

G
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CTATTCTGATAATCCT TGGT TGATGGGAGTATTTGAACCCAACAATCCTGITTG
TTCCTTAATACAGACAAGGT TCCAGCGCCAGAACAAGT TGAAAAAGGTGGTGT G

TGCTCT TTATAGCAGAGCAGT TGAACAACADATGGATT.GT AGT TC‘AGT CCCAAT c



AGCAATGIMCAGMGCCAMCTCATAGT TTTCCTAACCTCCATTTTTGT TAAGG
CTGGATGCAGI CCCTCTGATATTGGTATTATTGCACCGTACAGGCAGCAATTAA
WA@O'I?M()@AATGATTTATTGGOACGT TCTATTGGGATGGT CGAAGPTRAGA@ABG00347

Asﬁ%ﬁ%&%ﬁéi@ﬁﬁéﬁ@@ﬁ@qﬁﬁﬁgééﬁﬁéﬁ657656£”ﬁﬁﬁéifﬁﬁ§5QEE@&@@G
mclmmmww@mmmmﬁm@wmmﬁm

o R e A A S e R BT e

- (i-e.Afomologs) of CDC2, CDC6, DNA2L, CKS2 and ER-B. References to other
L 5 mar%‘ﬂ:;%;g &- C&QA];e congéledmair

CAAAGAC—:AATAAI\/CACTATTTCCCTTCI:CTI\ITCAFACTAGGGCAGTATCTCCT
- CTA GCTA
Table 1 GTGCCOATAC‘AGAAAATTCTATOACC‘ATAOAAMTTTAATGCAGTATTT

GICT TTGCOAOA\TATTGGGT GACTT -
CCW1se manuner.

‘ nge

TATGAT T RAAAGGACAGGH’@H’W

Varthgth A ot} |

FAGAGAAAG

M‘T_TT(:AT

AroustoT GA
TETTAQ

PRt G C TG

AGCTT |

PN AT

Aok

ER-p |

WA&&TG SATTAACTT]

[TGACTI T

G

EPATHA

PREEEENG

T CAGACAT

[TTCA

CDC2

- NIM_001786

(ﬁﬁﬁﬂﬂﬁi’ G@Sﬁﬁ"iﬁﬁﬁ\

NM_033379

XM_507809

x%?%é?‘?‘-’%@?ﬂ@f

HLATTITGA

N& 205656 T O

TTTTCAT

GATATCATT]

G

NM_007659
ATTTAAGC

CTCOCTML

NM_019296
ACAGT CTf
CCA

TTATTTGAVG

NM_057449
G

TTTGoCH

TAA

AGG

: CDC6

NAL AR

ERENAFCAGATGTGTT]

(SBA ID NO. 6)

XM_523625

[TCACTCTA

NM_011799

A LA T T TT

XM_340896

- NPERGIEF ACT 'FGGFGI'TMTTr r€TATC”‘T€CCTTAGI'ATCCTC

AT AT A AN

MCCTAGTQrf TTAt GACAt GV

CTTTf TTC

AT N A

NM_058942

TTT

Kz

Neal 001 9227G

(s%‘éﬁ; T

ATT TCAGT

¢Bp %@T

[ TTCACATA
Ul |

T AL

\&

'TTTC;‘CI\/CA\/ITr"Tr GlIrryf

TGTTCATAT

TREP 0350 15]
[ CTGMI TG

GCCCCTAT

I'ATAA

ATMTMVATT
GI'TTGEEG

IGTATCACT

S0 1
TAAAMGT ]

-
T

€F
G

CAGT

‘DNAZL

XMGTEHPA AA
(SEQPATAPA

Xefcensl [C
- | (deAAIGAG)

T A A AT

TCTGGGECEC

CATGT TTTERAAAACAAA

NTWFGT@T*’C

T TGGAAAT

[ AAAAAGTAMCAGATTTT

C

AACAAAGH
TTCCATTT

RAGTEAT
TTAAAAGA
CTCTTGAG

TR AR369
TTCTTGX
GGLH H

TOTTTTT

NM_064115

BGTAA
[

TTI\AATTI‘

T

10

1% to

.20

—FGT

TTG AAG

T ACCTOAT
A |

A TFGTFAAME AT |T\,|nwu

11ATTTAATAAATTTTTTCTACTAATGG SEQ DNO.

10 0 >gi|51468494| ref| XP_166103. 4|

T OT T T T

Al
T\

PREDI CTED: - DNA2 DNA

no sapi ens]

jTh e Ieaf:at Eg@ﬁé@@ 2- *Ikev&ﬂz

AREGRPGAGHL GHL RVGACAR

MFPFLSFLCYPRFRCLFCLQ:AI PASRI\/EQNELELLI\/EKSFV\EEAEL

LFQ(KV\ASFPRTVLSTGI\/DNRYLVLAVI\[FVQ\IKEGI\ICEKRLVI TASQBLENKEL
A>@1L¢%Q6€/ﬁ%%@ﬂ1ﬁé Ekiﬁmsmmsmbﬂ@vwwmh?s@rg Sgsl G2

transcn t variant 1, mRN.

VSE

HRI
| EEEKTCKYCSQ GNCAL YSRAVE
EETQHLKQTHLEYFSLWCLMLTLE
LI

RSSDP

SVPI VMLPKI E
KKNHONI W.MPASEMEKSGSCI GN

mRNA -
RQVLI GT VLHEVFQ(AI NNSFAPEKLQELAFQT I QEI RHLK

26T e Ec?gmeMTMGCCGG Ayiiaashinil
~ %@W@&%ﬁ%@#@m&mﬁﬁ e
%fﬁ&é%%ﬁﬁ%ﬁﬁ%ﬁ%ﬁ%%ﬁﬁﬁmﬁ g

SKSATRQKTQLI SLPQ

NM_171224 | -




RMEHVKI VCDGQYL HNFQCKHGAI PVTNLMAGDRVI VSGEERSL FAL SRGYVKE

IN 5
wWORTDSEdsPRNL SVLPESTLFRL DQEEKNCDI DTPLGNLSKL I\/EI\WEV/SKMDR@O%M

LHD
| V. PHDAKDTVACI £ KGLNKP NKKVLLSKDYTLIVGNPG
AC, Ag:'lJT%HGSGS TTTCTCTATTAAAGGAACT TCGTCATCCAAATATAGTCA'

TRk ﬂi&%&%ﬁ%@&%ﬁm&mmmmm

ol M@@M@W@@WW%W&

- G(ﬁ‘GGGGTCAGCC ' mw
ATTREUTLANS G“é&@@%%&%%ﬁ%@%ﬁ%@%&%%w

10

45

.20

.25

‘30 -

| M lEicEeTVE %
. VF@HQQ&QE%%MLI%EQQE DB

- SLADPRNTERKWERP Bise AS AVRNLDERGTD MEFYD%
-DLankmmA For the avoi dance of oubt, terns

CA%ETCTTCAGGAI]llCAGAGCTTTGGGCACTCCCAAT

: GOQ-'{WGCATCCCATGTCAAAAACTTGGATGAAAATGGCTI'GGA‘ITI‘GCTCTCGA
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TCRANATTTTAATGATTTGGACAATCAGATTAAGAAGATGTAGCTTTCTGACAAAA

.AG\TZKT ¢ﬁ£ﬁﬂ&mwmmemmmmmm@m¢® -

WA WCHHGTTAMCP@CT&WTWBKW&TM
AMARTRTAS S TAAIAT TETATA TR RAAATATAARECTG

T A A A £\ A ;; A‘Ll\ e | evel of ER—b rraya_l SO be

deterntned A’ narker nuclelc aci d" includes a nucl éic

acid (e.g., nRNA “~cDNA) encoded by or corresponding to -
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 >gipiB0plooFEINE 001 79CH) call SRANANS S 2 PAReRREGH DpGoRD Qapxens]

acids al so 1 ncl udeRNA conpr|3|ng the entire-or
r ke t.he compl enent of

. lEles Al
' (MLQGI

"protein" and "pol ypeptide' are used |nterchangeably
herein. Thus, by determning: the level of a - :
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of detecting the marker protein or marker nucleic:acid .
.(e.g., mRNA, genomc DNA, or cDNA) under appropriate ,
condltlons and for a timegpsufficient -to allow the R

.« warker. and probe to interact and bind, t hus formng a

--conpl ex- that can be renoved and/ or. detected in the’
reaction m xture.
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The detection nethods of the invention can thus be
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nucleic acid wth another, it is preferred - tbat the.
hybri di zati-on beé perforned under stringent
hybri di zation conditions. 5 Methods for conducting
pol ynucl eoti de . hybridi zati on assays ; have been well
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devel oped in the art Hybridization assay procedures

and conditions wll vary depending on the application
wana7assesel ect ed i n accordance with the gener 8CT/SG2006/000347

bi ndi ng met hods known i ncl udi ng those referred to in:
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- CCACATEGG0ETCOOTANGTIGEPGERAETATAG CEdTEALE RiA,

CCATTANCETATT Bl GRTASINC B TAAS TAIACCE TOAGAAYMATG

TC%@%AA%EGCAAGQMGG@EA%WGXBWC&Q@@AGMTGGTTAAAGA
ATTg AQEICQE'SGTAM@MMCT@T GO ABIGTGCAGATACBACAACATTOREG
CAlY Ui QT BT TGRRCACTRECAA6CA0GTIIGG@ATCATARS

%ﬁ&%@%@%ﬁ?ﬁ/\pﬁe CTRIGTR -

7§@mQGT TCHPAAAA -
edY gg Eg AGCEACTTGTTT. -
Y F’fi AGTCTTATT
GGCRTBAMATEEY nucl el ¢ ac | TP ST LIGCRLTRET, -
in the present invention and t he exanples descri bed

herein are not intended to be Iimting.In one:format,

SEQURNKQ. 6 | nmobi | i zed on a solid support and contacted
with a probe for exanple by running the isolated nmRNA

ransferring the nRNA fromthe
>g.]£’§qﬁ? g?& ?ag‘g{lﬂgﬂ?cfé Q‘E!Eﬂ'%i”&"ﬁ saplansl Nucl ei ¢ aci d

e then -

B Pl SPR . )
REL. :
AVP . -
GF . .

REKGP lVLVLi- o

AKVEION

DRLSARERMWIRNF&REHEE@%@A@é
manomsm@AvbyAlAtﬁzlébEév W

' DEMIIQIISKEQDYLY DIFEWPWA B RSHLODRIA TEPTHITRE dnA
'LNFRBYTRNQLAMoRDRENAVERS QW SINA AV BT ARKVE A8

AIEIVESD KSQTE(LKPLSEGKS%&PNF&(RVGLIﬂlS(NléWlB@NRMT@.@@E i
SFPHREUYVCELMLLIR@ISUREY TLGRVERAY SV @RKQQVAAVDQSECLSLSGLL .
EAR@M%?&M@E@E@#F@KEEM&IE&ALKDKADIGW in certain.

preferred enbodi nents. For exanplée, prior to or

Qncurrent with gene expression analysis,~the sanpl e:
‘-‘§EQ§B¥$BéZanpllfied by a variety of nechani sns, sone of:

whi ch may enpl oy anplification techniques such as PCR. -
See, e.g., PCR Téchnol ogy:. Principles and Applications
for DNA Anpllflcatlon (Ed. H. A Erlich, Freeman Press, -
-NY, NY, -1992); PCR Protocols: A Guide to Methods and
~ Applications (Eds. Inni.s23et al., Acadenic Press; San - =
" ‘Diego, CA, 1990); Mattila et al., -Nucleic Acids Res. - .
19, 4967 (1991); Eckert.et al. : PCR Met hods and -
Applications 1, 17 (1991); PCR (Eds
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McPherson et al., IRL Press, Oxford); and United
States Patent Nos. 4,683,202, 4,683,195, 4,800, 159

wa 200953688, 8Ud 5, 333, 675, and each of which i SPCT/SG2006/000347
i ncorporated herein by reference in therr entireties

>3O L BiserBPHE AR Somsoomiina

mﬁmhﬁnqdksnphﬁaikatent Appllcatlon 09/513 300 mhlch.are
|ncorporated herein by reference. Qther suitable

reth JAigase chain '
E:%% ameCe o Wﬁgégr s
_ATé r:r«brx\aﬁm - -;& i |
b
ARGRRAAAVGRAGTTY OB O AT CP TR AN STATAT

"' Gcmem@@ﬁmrmmmamvmcummﬁr@mscﬂﬂmcrmncr

15.

20

; cmmmgmpmemmmemmemermcmewmmewlm n
‘AWG@E@GAEHUVQWVWQRVVVUWMMed St at es -Patent No.

- 4, 437,975), arbitrarily.prined polynerase chain
reactlon (AP-PCR) (United States Patent Nos. 5,

-—Sﬁﬂiﬂﬁkﬁ 5,861, 245) .and nucl ei ¢ aci d based sequence

anplrfrcatron (NABSA) {See, United States Patent Nos.
409, 818, 5,554,517, and 6, 063, 603, each of which is

: >9"4ﬁ%‘?588’ PHNBOHBIR1HCBG2§ protein kinape 2¢Hpmo samsalnrsr | cat ion

. used are descrlbed in
T i o
o ni te No. 09/854 317 each of whi ch

25 -

S Q@%ﬁﬂﬁ% of sanpl e prepafation and techni ques for

i-s incorporated herein by reference. Additiona

requcing the conplexity of a nucleic sanple are
described in Dog% et al ., Genome Research 11, 1418
>gilp AGF493 IrefiXMudi66 403 3t AREDICTESt Hdono 6 s@Bans94INA2  DNA

- o8l hARdse ik ent Appl i cation Nos.
re130955‘/916 135, 094‘%%3%%3%@&3’5‘5% and 10/ 013, 598. | n

30

35

40

45 .

: '5'0"'

- fCA@@ &t e
L ?@éC@@@Gﬁ?\é@ﬁﬁ' )
Ry dia Xﬁ@:@éﬁg‘gﬁ"

TCTEREERSAGBAAT @%% & R %4
GARGRAREAG
. Aemmmw&ﬁ@cmmdéﬂﬁ@ T@G@‘G‘ﬁé%é AGTAGAG &

GGECG
crrf G
C‘?Ac%g%%g?m
ACAGTCACT

on dipent. .of. the resent i nvention, the .
C% e
f : CUGNGTERAACHEE %ﬁ%@@ﬁﬁ%f
clatele T GG G a
l , . .
EARC

CCABEAGATATGAT TOATLTGBAGGEAG AT CHC AT CATAOVIRSGATAATA
CATEATNIIGGATA TG AT CIGTATECAGRd AT cuTeaned Tesopeorhe
GCABRAGOCAGTAGTATECGATRTATGACAAGCASIR)IGTSU TG AC BREAAXOET4R7,

-GGb@CECﬁGﬂT$CA@GQ&$AOGE@@ANH¥¥MMHH¢GHAGGGWUGECCMTGEGG

Hﬂﬂéﬁﬁ%ﬁﬂ&O@OﬁAGAAAﬁGGﬁAC&EﬁAAwﬁﬂnHy3
' ' 'ap%AﬁéATE%AGMé\T %ﬁé@rﬁ\ AAGRAANTETACCESTTAANTCEAY e -
§AG 6G@ﬁﬂé&GTacGET@ﬁFETﬁﬁTﬁﬁAJ
v AAﬁﬁécéﬁl ERACAGAE CIEASATEOEAGET -
qg;{m
mnth the antigen. B-cells, expressing nenbrane-bound

%%F%GT Gl
e%@@%@e%rﬁ%cgog%eeweﬁwem €¢.
i mmunogl obul i n specific for the antigen, will bind to
the plate, and are not ri2dsed away with the rest of
.the suspension. Resulting B-cells, or all dissociated
~spleen cells, are then induced to fuse with myel ona

cells to form hybridomas, and are cultured in a
sel ective nedium (e.g.

ﬂ
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30

hypoxant hi ne, am nopterin, thym dine nedium "HAT").
The resulting hybridomas are plated by limting

wdizbartossas4 and are assayed for the producti on 8ET/SG2006/000347

anti bodi es which bind specifically to the |nnun|2|ng

AGRR g §f !
'AG ‘FRAZ % 'tgg] % QY
TAéf A c‘ré?ﬁ

CCA‘PCWAGA?W@AERAT\‘ C @Aits %
TTRACOETATTA @c’m«f@r /?éﬂlé‘ RA@RéAl @Aééﬁééﬁf
CABABATARTTGAGBAABABAAARG TRGTAXE AR
TGEVCHTTATABCAGABCAGITGAREAABREATECATTBTACTTEAGTEBEWAR T
GTGATGOTSCCOANATABAAGIHGA B CORSSATCKEANB CARREAXORCTTA |
GAATAXETCAGOCTDRGG DETCTASBEVRAACEE TRASAGTONCAATCGRAGEBATA
ATARMMAGBHAECARCASAATAEC EGEICTATGOE TEOT ECEBRARTGEAGRAGA
CTGSEACTTCGAT TEEANGIG TEAT TNGAATIS GAACATGTANNGATAS TAITGTE
AT@ﬁ@%ﬁT CATAAF TGS AR GIAAACGATIGGT GSGATAQCTEIC AGKA A
GELAG a/*&a@wgm ACTEGHBNASAHAGH TRAGTESETGC
BAIMTCHEA 66\56A TAAGAECAGHOBAREALCTTGTTTATTIA |
GT wwcaaﬁ EECMETW%%@A&?AA

SR oo
Jee

A RS AL
ACGA‘PA?GWSCTéf@Gf ﬂiA cTRr RS8R PEE TR CT
CCRBETATACACACTTNEOTES TBACARATA WWA@CC 'ITI'AA
AAmtelaaarmTqmceer@@mnemwm@ﬁAbGrrmamscd:mc@iﬁ’mei\cw
TTIACAGCABRCAAGAPADT RECAGATCAARGTOCATTAKATIL TTAGE
M%M@B@TW&MGWHTAWH@WWA@TMMA@TM@A
TCEMATA GECTAMAAIATITIHOATT carsmoammsmammmm
TTA%@%%‘P MWT@G%G% %%G&@%W@TGW%T

E?ﬁﬁwmé%f@éﬁ@dﬁ "

c*r@emc&@#ccﬁﬁé’is@ﬂﬁme@T&&#Aﬁﬁé@/\écéﬁ*ﬂccﬂé@sc:A 2 d@%ﬁ%&&
AGATERICASIGA B AT TGERACETHSA BEGCATERICOXAG TPARBACAET

e ACECSSITAACAAGC ARG CEIT A A AT BT CTATATE IITTE TPRGARET.

40

AAWMGAAGTGB&GG]!@AAETE%GMGMT SGEGAUQSTCTIW\WW y
GCBA%%@.AGGCBBBC65AAA619W GIIICTGGGG&KGTG(IGGECH’UAW, o
AATBFG%TI\TP@S’ COJ TG CAHAGETOCHTANICAT TRAACTCOCAA MM TART,
CAH Q¢ T EEATE ARG GANATGARNO T T GRRACATAIIGGGPGACHTT -
ARRGAGAAT. X A¢%@W§QT%E@$QE§UWMGA GRGAGEATGIGOT © -

STAEGA AT CEABEATTT
A Che Gr E@QAFHE%T(?QGTTC
i fof ’(*-\ TEe

AG FEATAG GEATIYRAGEACE SAACATA ‘
Aot Ll oo gca'AﬁA :
mﬁtmcr@cam@/x@)w@#éﬁw EFETARRECTAG 1@3*’ €

TTGmatmatrfsccmtlTAR?rﬁﬁ@?Aﬁ% @’ﬁ?ﬁcfmic

. GTATTICABTPTTREAGTATTCRAGA W@X?A’fM@A&AA

Acmmeemwmgmmmeﬁﬁ é@TG
determ ne the |evel of a marker. In this way, the

-expression status of nore than one marker nay be A
assessed simultaneously. 35n a specific enbodi nent, the
invention provides for arrays conprising probes
hybridizable to at |east one, two or ibxee of (and -
preferably to all four of) CDC2, CDC6, CKS2 and DNA2L.
The m croarrays nmay conprise further
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probes suitable for detecting one or nore nmarkers
additional to CDC2, CDC6, CKS2 or DNA2L, e.g. for

wdebwaossasg ER-b. M croarrays nmay be prepared bpCT/SG2006/000347

sel ecting probes which conprise a pol ynucl eoti de

- S bes to a _

%1;—;;;:\?‘?’??‘# CAéR?Af@%imch‘fiﬁc@(ﬁ% G?r . r’%ﬁ L .EA?
A A . 3 A

TTETTOTSHE Eﬁ@s@nér eUr i d P@?{%%

TOTIANRTATGTRRAARRY LRI TS AL é/?f' i e%&ﬁ'&mcﬁne

MWAWMTW¢W .
- pol ynucl eoti de ‘sequerices of the probes may be full or

~-partial fragnments of genom.c DNA. The pol ynucl eoti de
-SEQADpUNEOCc®d of . the probes may al so be synt hesi zed
nucl.eotide séquences, such as Synthetic
oli gonucl eotide sequences. The probe sequences can be
>gt§5}1m6$¥m1r2ﬂ§dP g6k 04| PREDIBTEDADNAL 'bN'AVtQphcatlon helicase 2-
hk natlcal y invitro (eg., by PCR),
YWESkal |y in vitro. .The probe or probes used in
the nethods of the invention are preferably :
1ized to a SO|Id suggyrt whi ch may be either .
MANPARE GRREGAGHLIGHLRYIGAGAR.
AT QUNEIA MEKGIWEARLPAE

ﬁ@% Lt noah s

SNSIEHRS
dAGRT K FSLFHRI

. HBKRE kP
3 SKWKEdLASLMDﬂEEEWMSQﬁGNCR PERAVESIOMDESS V@(LPKI

- EEBQHILKQTHPPY SLWOLMTH ESarSianeaiH e BA SEERBBE I GGIC

25

VArﬂRARRHLﬂ?_EG RbYlSP
35

w0

DS la o e T

45

- RMEHP KT REQYLHNF QO HHEMRITRMABERVIVSOEERS LEADOREYOKEMD

MTHY TEND RNLSWR ES TFB D QEEKIMCDITRAGNLSKY MENTFVBKKARDOID
-FR%?QfﬂﬁXL§$V DﬁKﬁMCILKfSENKBQR@AwpmmKWmM;MPGTGK

| Y§C SVp T$ NI ARISQUSKIRAMQAETE
QEl W Aw\%\qqm PE@P%E%@V&E@&@%QPIQLGP
,_ QBN

LF :

SKI ‘}  ECYAQYSDNPWLMGVF

EP J 1

puc 5 éﬁ ggﬁgggﬁgvﬁds
.hy rlg )

VL

known to not be conple uxﬁ%ry ang
sequences in the target polynucl eotide nol ecul es, onh .
the. array. The presént invention may al so make use of
t-he several enbodinents of -the array or arrays and the
processing described in United States Patent Nos.
5,545,531 and 5, 874,219. These patents are.
_In ohé) 6RbEIRhE thd RV QIoF oBier fxﬁfl&ke&ﬁgr thin Hﬁﬁf C%HG' Eﬁ\h{.ﬁ? or

K%#r al | purposes.. The present 1|nvention fay -mal
CK% mpy; e e datsumiaed. pFes gPampb, odle clevel aol ERef tmayr elsb obe
(kmﬁnmadlety of purposes, such as probe deS|gn 4
“managenent of data, analysis, and |nstrunent
operation. See, United States Patent . .5, 593 ‘839,

corrc@p@gignglm mlaﬂces ofrthe dudeotdomesich, mztrlaer rﬁmmceﬁﬁdsqﬂclh@m
ds.may be used to ge ate

- oINPT Sy Sl g Tl st of e

marl;m pt {he abmplmmmpbesuns a e&fienidd, aileymaker duBBRS RidsMliso iRflude
the state of the sanple - while two states may have
any particul ar gene simlarly expressed, the
eval uati on of a nunber of26genes S|nultaneously'alloms
~the generation of a gene expreSS|on proflle that is
characteristic :
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of the state of the cell. This allows normal tissue to
be distinguished from for exanple, cancerous tissue,

wonRowassmes ti ssue to be conpared with tissue fPowmczmmmmB47

sur VI vi ng cancer patients.- Conparing expression
‘% iles i different cancer states identifies genes
R"F C%‘“Pﬁ%“g Vo 2 regial srapency of dhs)matkien orghe compleernt o,
sudha #qadncaf these states. Ml ecular profiling my :
di stingui sh subtypes of currently collective disease .
designation, e.g., different-forns or stages of a

A GAARE prothat fRldkd &gfo'te?r? &?coﬁalybﬂr cgﬁrg Spofi glﬁ 23 g‘P}l%F Pfg#lﬁ T

determ ne the stag cancer ’in t

. mvgqmcma i ﬁamykpmmf.em mag conmatsaaﬂtemes or a)rphﬁlal Gé’q%ﬁ:e of the

t he,l evel. .of. “one ‘or nore of
maﬁfe(k; %ngﬁﬁéédg%gf@/ﬁ% | ]nv e?t't @Sﬁ voiflange ofdeubt, Dinrgtein”

andyfpolyprEide’ anefugediinterchangeablyherefil. eaned concer ni ng ER-b

function. As nentioned above, the |evel of .the-markers
of the invention have been correl at ed wi.th clinica

Thus, by determinig abe kel @if & pRticular IAfkeE RO RVESIDRE bi giare of the

f th k h b f
S8 5 o Bl s hbedachn

. length Geromi@DNA i ﬁ)trktdt;§ TR ﬂﬁnﬁﬂu‘étf]étﬂ' DNA HERLR 8l
, ath vithin years of surgery; an :
ger m“)gﬁm“dn E{g%&wﬁﬁ'ﬁétaf*%?ﬁ"baa?wc legfidese the | evels of -

CDC2, CDC6, DNA2L: and CKS2 are inversely correl ated
unctlon then a | ow | evel of one or nore of

m‘tﬂfﬁ‘é‘g 0%%15?%% T 4nysds drisrennad\y gy meagblepvr fhosits Tha ldvel
.may by édterafinedris;, @Jr.difﬁﬁﬁle oéetér@ﬁﬁg {H%rlg\%i of Ja 1l 384 tranﬁcgbed

i ndicative of t e gatlent"aV|n response

o BT B0 AR Y%r%?p?ddéﬁma tbe ﬂ@@é@fepmﬁc pfoteimse N

$t ﬁ%ﬁCtlon In ad |on to
ano 8’{/8 g dfvebfofta ewifqbobm Which lgtmeducndtrdwcey (le

ﬁ LI)

“cataly@ed). or&ndxﬁ&ﬂl}ka “Rfsunfl W86k dddred; ldﬁlﬁ tharld pratgﬁlocéjpld be :

factgrs may al so be taken into accou
previ ous cancer history, benign breast di sease,

heredltary factors (famly history of cancer), early

det

: menarche (first menstrual period), late age -at
- A"W%WBE&U

4532y g fietermjing thet oy of & miatket arvaivps clyniatigy, sample
(e.g 9B Bfehit MssobialWaHay hﬁﬂb ﬁf‘&l in}ﬂvgéﬁal an%i id cont f'i(é't? v g‘sea%) 3 gv?tﬂi

hor none _repl ace

. prob@o@tgr ge@mdy,v elgonaglsoiide) s:apa;blﬂ: @ﬁldbten@ng e ﬂiatl@fl ,protem or

- 25

markte halek RERTEe AR BRI TR SY N et caporspria

condjiny 2pdiop g almml&icaemm i andipioba g iatwaca&tﬂm
t ev Iu te the reduction, |n .
s AT B rmplk Rl LTS om0 PPt il iy ohepngeicure.

t unor” bur

B The éﬁtpq:tts»yedeﬂmdswﬁéthe lm;venﬁo% b?lf gx;ls EF ?g@ig‘&géé‘ct ?E.ng.g,eprotem,' B
) J S SCri
- DN, ¥E Bl B & praological swwle foyitijas (well ascin

vivoutility in at Ieast the follow ng areas: =~ Prognosis
‘Char act eri zation of -the cancer (e.g. stage,-grade,aor
ER- b level) Treatmnent selectlon Assessnent of -

: "I‘hese mmymtbeeédndﬁat@& n é&ﬁ@& %ﬁr&? ﬁlﬁ gé &% 5108\'#

rressi on Ident|f|cat|on and

condgcfx sgé? AR A5V WeUd fevalve aughodipg) dher makss o5 proby antea solid

" “supperebid dgEng @ar@&tlﬁﬁﬁcbﬁﬁrogé ?m%lgf a%&]'H%?dJ by fhg?PS%Bfl pFlf‘SF)?t :

invention 1s envisaged as I Cu
Wi th respect to breast cancer but may al so find
utility with respect to gther cancers. Thus, the.
-cancer may forexanple b e -adenocarci nons, Ieukenia,
| ynphoma,  nel anoma, nyel oma, sarconma or o ‘
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.15Z¥
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25

e,
 etak,Nesppdti 9ot4 mb)e i ndi vi dual appropriate treatnent

cancers of the bl ood, bone, bone marrow, brain,
breast, gastrointestinal tract (esophagus, stonmach,

wenellossast est i ne or col on), heart, kidney, |ivect/SGeoog/00347

| ynph, nmuscl e, nerve Dy ary, pancreas, prostate,

%gp | een or uterus. In one 5 enbodi nent,
o8 % Feattion, o T Al crbAgTent af surcamediod, jansagupde of an

mdesﬂbmﬂj WEbidh, ist REDE ARERI fof ﬁes@ﬁée"%{ﬂ()uﬁta&ﬁﬁgr cdﬂ?&a%on of

enbodlnent the cancer is breast cancer
aé?ﬁc%qn beyanchered opter & 5olid fppertiedn evothérreorbadimen,. the reverse

Q :yﬂﬁﬁbﬁh@ %H?sxﬁl@ ﬁ'\%ﬂi‘@h ﬂlg% &fl%%r af 8H?rg% fo.a S?l%f L l?ﬁé)o%t (eg. a

car ci nona). pre- mal't gnant con
nylepermbrang ¢ Or a hl@p)zﬁ@d@eﬂampk d anmdmrdyalhfaﬁ dstalloaBd & reastihs

d t ER- I t 10, Th ‘
an SREGHERR wmtn IR O e O 'Vg,gam,esh,g% be.

terns tunor. And cancer an
immabibizged ememigoteyt - |nd|cates otherMAse :

envi saged that the present invention .will f|nd
“particular utility in relation to ER-a positive tunors

In znderi o t éradacteassafs adihu RN tabevREkidAEd NPpPIABRes! NBE 2R¥-
[ find partlcular“

' l.cul ar

i PoiRBEd ' SioBions n BN} A bl upueet afo oyttt aevond
* congroghent 1srmxchme¢to meﬁet Il Aavtidneisoniphdté, AakSm k&iﬂc Sonents
- cei vin reV|oust recelved adju ~
: ma’éﬁﬁ 5EPY (ﬁ 8 ql"i‘fv’grnaﬂ Sl lwstchﬁ%mWe@mnlmﬂfmmed
‘will eghnsin mﬁﬁdbelliﬂea d‘peﬁ N6 aehpeManthe ﬁgt?ﬁfdnngf RREPPSbe

t erap ropriate for
%’fgﬁg 8ft°t %@ Pﬁ@ eWPPYh can the acsomplished gnea grumber of
4nam6m1he markers.of the_invention.is used in predicting
the prognosi's of an individudl” " The Téver—~of one or
more of the markers rmy provide.information on, inter

~In aﬁbie&néldaémlﬁiaﬁm&lgfrtﬁé Yadbe, Whisehtiibany dlzrﬁtnc}g)'re?iegs%%; con\}%qnent,

i sease netastasis pat 1 ent

o o Bt ion et nEbasrasi Sheediid o

indie@H9s &l al dbtécﬁibﬁtlb&‘ﬂ 110 Q10 Fobid o LiTRRY g'dg{e{:t x%aﬁcer/probe

ve urrber of years after cancer surg o
"g)hﬁxg g‘?‘rﬁ?’ fugther ranipylagion urolebgling rof aﬂtee rcomponent
atiter td wawq%§b 1 r ognosi s
(m irirobl); ble by uliifin % @@S %%Eel%écegce EnEy

nPrlses a prediction of
see\fer exsmple, dakydcan et aka i@ at. Yo, 15t661;1mesmm0pmos,

may be selected f'or the patient For instance, the
.continuation of exrstlng treatnent may be deened

Thea0RY PRSI i B AIBAS SR Ty B G0 Sl

by dgmmg the @it GanRHﬁs(omﬁJolyhmcledudemﬂetrﬁad o Bsn) srodet

. 30

" contine TS 6 Al aplscol Profe) Ha pershybuidise to dhe
mRNA ot ﬁﬁyhucla)tﬂe duﬁéa thefRe])f 'ﬁedﬁdwm@ 5“’@' ?&% O ve, for -

SRRSO A0S Dl o

use maiekeghng\ﬂmslevebuﬁnmm cﬁmdleﬂ\l@i a xﬁﬁkéﬁifém@ﬁeé@h{ fvéntion.
- specific clinical drug responise of- other treatnment -

response or susceptibility in an i ndi vi dual . The

Mangr t;sknqu}:soforqtharﬁetdcylo@fanﬁh@a'éuﬁbhifoﬁaép SROAT fevdR dﬁﬁfl e
s relat qd to.the predicted response o e.

sessi ng

dr.u j uvant endocrlne t hera
g“g%%‘@%&f‘é?ﬁg? obafdeast t/y 19f1% B& lés(ﬁﬁ,e%% |3on4@;f50;> meo csoo

| nuclmﬁe ﬂbﬂﬁeﬁqggféﬂﬁm C PPBhdeEr I ﬂlcﬁldeatblu? oge Hg ?({rgnt

which-is approprlate for t patlent nay
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28



. - or ecanple,-based on the | evel of a marker of
the i nvention, a drag or course of treatnent may be
weebwmssw4t hat is optimzed for the treatnment 8ETSE006/000347
specific tunor likely to be present in the patientfv'

olifBfudisstides, cBNRNRE mgﬁ{aﬁgg SadRLker rao%?chg &qer %tﬁ?a '

sel ecting or designing ap]
fluogscatcor €heveibimmipestént nipbel. ]memuzrnmﬂkhouﬁakk%ﬁggnmﬂgm

e Knowl edg f- th
explebifis Bk R LM SRR 1 et ar yamofher i
prefompdithet the hybwididatiat brggerforfdduleestan eﬁ?ﬁﬁbnﬁ%ﬂtﬂoﬁ&%bns

may be used to aid in the characterlzatlon of
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rchaerg‘gclnE@ﬂ g!r)] ?lgp%% ?Jem 106 1'&8‘%?&] %d%rﬁ(ﬁ%%{ eﬁoasgglfespges in the target.
pomtr%nnolecddseomtbv@mpf a -marker of the -invention

may- be deternmined at at least two tine points in a
gi ven sanple. 1h this way, increased or decreased .

'Themsemsmmuoﬁ nany ko etke abe biiBe isEVeRID binB AR Gtk &

o 1 ’ | of.th st,. compound to ‘pronote or .i nhi
AR Byl st S B i R b
.5, &7& 209.d hiese 15hRdntd dre GtofpoRATEd ﬁér&in%@f&éﬁ@@hf’th@fr én ues for

ul nvention. Wiile the.invention wll be described

YRt ion with the exenpl ary err,bodl ments, it VVI|| be

" understood that they are not intended to linit the '
Linvention to these enbodinents. G| the -contrary, the

. The Rieshiy Biyention; me make 4se of Gipeicus Peraputert progem products and
.40

softdtt fof al vafuty ¥ GuBitlsy 3LaNLS r&% &&}gggﬁa?&%&ﬁ]e&kg q‘e%aa

within the.spirit and scope o

- :.@?ém Ay nsEuUmeRt_epsrationes |§9¢35€n@deﬁsms PaténtaNes.. 5,593,839,
" 5,795306, 3@ 7b] s af1ka! &ibecHsqM odf TALTELY eg,‘fﬁs,%’s,

" assess di stinct si natuﬁes hat can "dl.s

' 6283&?7}@’7&991&@4@%1:& the gl obal transcriptional
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. effect of ERb expression on ERa action was exami ned.|n
order to characterize the effect of ERb expression on

In serneRodimgps tbecipresERa posist dfurarkeramsibict mmrm@ebé fiseditg
' nc o f. oc/ b..heter odi , T-47D
'gent(epdtéj %%E&Eﬁg %pﬁlg&v\eéllé 3 aegﬁl?/n tprr%ﬂgf%fe "6\‘)? # spwple is

-~ esseiiglli il fiesERGntd pfithe stitoof the nahpld 6 twhile t§6 BRI fayShive iR

20

) 25.
- analyg R‘T%{s" a “"* {hﬁfg E%Cﬁ%ﬁrfa@édw@@nesomntqum 6oL,

pected e, iR, Llsdeni Yol ot o ?qrg%?ﬁéenes -

simyKameondy alleves the generatiop of a @mmpfmxmpbﬁm‘ th&Gé shaefctdriifc
of Exh@asjtzﬂe %g%@ &ES I'l(?u':]s a oswsas Sistie g 3’5%18 t?x%%?qhgg t%;/ﬂw% for

over - expressi on

' example, caricarous hmlb,l dr sarf€gr tm;delmeld: c&ﬁiﬂareﬂr\ﬁﬂi ﬁs@ﬁ@ﬁ'bﬁl’&uﬂﬂﬂn
I reSS|o ctivity of the-cell
canfURER Boabhe BB R BIeR 2 affirenf spces pated jacnitios

genee}((yr& apt amd M—rdg&lstedfgegéﬁ) ﬂiat &&Sfﬁ@ﬁ&hﬁt% e hese states.

and (e} t were generated.

:Mo ?‘géﬁi’%ﬁq’gl m@?’u ‘%5183}?5 r B5uERty cpleqtvg discas

' désigodtiont ¢.gl, dmmmrﬁﬂm @fagés’ﬁfﬁi@ﬁ&dro Mé%’sta%%sxé ef’%lgo}) ‘
ntia

regu hornone response, and the

. -egaﬁctpsrtasimfwmhrraﬁstb PRy §te, Par adoxically, it was found °

30

. that induction of ERb exhibited a highly simlar
“transcriptional response as to the exposure of these -

B Efsers S .
Y “@S‘L“’ reve oF b 60BN bPER NS e e Bl G o2
CD‘?% 3% k1284 §d88 infommitianomny he glownsdr @gu«tmingmmﬁ fiRbtion.

- As ABiohi b, BRI0GH B B Ml A EOHALIRR 100 Bt gprrelated

prollferatlon In of ernmn

with cdiniopbeiteonest andris discwssedbint tbe Fxamplensticion bdléwe, BX RVESTIRY
vvere xam ned in 69

SRS S SO S5 o G

endocrine therapy. Association of the expressi.on
characteristics of these genes w.th ERb transcrl pt

I evel s, .clinical- .
34
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paraneters and di sease outcone was al so assessed.
Expression profiles of four ERb- regul ated genes,

wWQREZ/0s80C6, CKS2, and DNA2L were significantl )?CT/SG2006/000347

associated with ERb transcript |evels, and the

C C t th | Q
or Sy G FEARAebicleb 8 A0S b Kbl Bideal ihingo s of
surgetp;raskf\c)ranqbpﬁ)‘:‘mhmﬁométatud)e ERb- associ at ed expression
- cassette indicated statistically significant:
associ ation with tumor grade (p=0.00934) but not W|th

Sinky dphlereld of S TDIY) DNAUY SRS CKSR 46 infefsKlyedob@iatedahith
b o vg{?o%%.ft] rather than on the nefastatic .

ER&?%WS‘P% e’kﬁﬁﬂ ape of ey of esqmprkers iindisativerof a good

proBhéeRas A Wi GREEof e &ihEoRads Al MARER Wialsh ifdicative of the
ression signature |inked to | ow ERp expression

Pa"@&&é‘ét“ﬁfea geod iprmse e adjrvepfeendpeinetheraping tl%mgmmmeﬂf

- of §ilor B oflihe 8RS 5ok iﬁwnﬁbmayﬁ)g gggdq}}#gesg legtion,

di sease-speci fic survival
“findings were further valldated in an |ndependent

o dbte e | '
Tn 2R o ObteATinE ORI o X Fal AR e MWARRD R e hRIGHREBIA

- magqcbammcmm 'M&‘r}ﬂymdmﬁﬂmmdy alsol teutnken ifitodatEbune ngs

- gentB] SaC LS abl ol i R VM DL BS) LB ik

e 18

2

R

25‘

30,

histaryd of t qaeparh nsaciyn ageFat - ngnprelclje r(ﬁrstsmmtmaé; ﬂe}b)dgélafeadg@ lat
red and FBS treated, w.t extran
gat e\g«att%%éc t%PS%\i\Bgir’te R §e§n anf?’ ahs ?%ﬁh%sh‘i?vﬁ‘i%“dg of

T

| ionfgnz#a&%ﬁ@x R b g S

pTet tTAK (G bco/mlltrogen Carl sbad, CA, USA)

d t t
i RSk k5 R, B e P B 4, il gint

bef@x@ gumigmdt zﬁnyetrem@t,lﬁb a;eh,m;ﬂ‘é}, to WSAludte. th@@ér?ﬂéiﬁdnom 1105, SR
er uro in the presense ’
ounfil | FhERRAS O e imiion iy B oBtved v dodk e B

__()

_ meﬂaedsadftbsf mwmmwmnmdﬁmmﬁglas dedctibéd Bersias -sel ected -

usi ng the pUHCL13-3 control plasmd (G bco/lnvitrogen,’

.~ Carlsbad, CA: USA). The short form of ERb encoding 485
CIt 1sadimvhﬁ)geﬂ(thzdshel\ﬁﬁexﬁluﬁ @4l Fiad ity fih adedstthe fEIRWiASRLas2Nd

| oned into PBI-EGFP (d ontech/ BD Bi osci ences, Pal.o.
WIPTA, USA) 2) This construct was then transf ect ed

. mmcéﬂﬁueﬁ%yue%%&rgeeg;%{ggg doD{G 1Y g one oget ner-

W th a_neonycin resi e sel ection was-
. E"eqaflme@@nng 500 ng/m of - G418 ( Cal bi ochem{ EMD -

o’"%ﬁeﬁ&h&%ﬁ&ﬁ%& B'b 0, CA USA). Preparation of RNA. -

S were a 0 mm plates at a confl uency of.

. ' AGSdssxdiit of camber pieptession®r ApidBlonTedi UM was repl aced by . .

pedi u scri bed above, supplenmented with 5%

. &E&e?h%i‘ﬂoe a'a‘f E {oRmIcBiRfnew s SKis AN BRERERRGIICEAS t er
o A e%&gog&ﬁzg%@%a%ﬁae%%@%& he cultures and:...

i ncubat i on proceed or an a onal 48h. For .
expression of ERb, tetracycline was renoved 12 hours

G ok 00,06 ST D 1D G B e

‘ but maw@ﬂsqﬁbd atilityavith lrespast mdmiheir carbés Wahugr thp @medr iy for

adding 10 ml of Trizol (Invitrogen, Carlsbad, 'CA, USA)
to each 150 nmpl ate at different tine points after |
.start of treatment and ‘RNA was prepared according to.
the. manufacturer's instrudtions. M-croarray Analysis. -
M croarrays were generat ed by spottl ng the Conpugen .



(Janmesburg, NJ, USA) 19K human oligo library, nade by
Si gma- Genosys (The Wbodl ands, TX, USA), on

woabor/ssdeysi ne- coat ed gl ass slides. 25 ny eachPCT/SG2006/000347
sanpl e total RNA and human uni versal reference RNA °

A0l e s o

. car(c%r Rf ril¢ tdoqd, Basieo ﬂbpnM‘imarl;@A\) braing S:IQ&G@F S&r¥int, et
IS

LS S B o hn b B i . b

‘mulskle,y serse,t yvark)/PncRes etk sial, 7"“”“’ fostis o tﬁ i gpe
s/in

m st anf ord. edu/ p br own pr.otoco

8 emﬁ?cing; 4%@98@%& {1 APk PR aﬁdom @mbsélenbnt, the
* Goridsi BG: pmaa@aﬁekxﬁpe@mﬁsmeﬁ a?e"&&ga%ﬁse F%gcﬂ “Breast .

.sof.tware (Axon I nstruments, Union

| cangpr’y as gsed by ein é*)ﬁ!}fd@émlwae,s (wgy @antetomamm ettu,umvagve
. cartinb@! mathcbattittinld) b8 feemﬁ#‘?lﬂ budtior? mJI b ot bl ent,

poi-nts and cl ustered an VIS Si h
the epReet 152 PIRRALYT Prsesficaugep o gncamquﬁnse,rthed:anaér is ERQ(Q&)smve

1 0."' .‘Th@%iﬁxs OifnGt QHY CQIICCE %ﬁgoq{égd Yxﬁergﬁ s Y\a?l der é%/lgis {;xrgocontext'

.. --annot ati.qns- made ugen.
: in wafgﬁﬂh?m%@u oh PCR For val i datl on of microarray data
- - RNA sanples froi the 30 hour tine point were converted
: to cDNA using the PowerScript(tm Reverse
It isTonape gdi tbatabepl(e@nommn vah ﬁnwee;)mumﬁhmw&lahbﬁ to ER-a

of total
B N AT
_5. __Jt_lﬂgnmgggi(gﬂt Chednventivenixil. itnd qarticiRr ABlityPR! LMo o@%

s L SRR 0 BT S

. whighe havej evionsk urceived adjin sdrit RAdGRFind KBS oRé tIREAJTES: WRLK fave

pld owl ng prd megs, were used for PCR reactions:

: b%’({/@{‘ W e KAGEAR V??‘&Pa%ﬁfe horgame sthempy wephd be
- appOPHAT GELTGGATCATAGAT (rever se) fSEQ.1D NO I 3V : g
59 ~ CDC6- GGAAACCCGTTTGACAAAGG (forward) “CSEO I D NO 14)i L

R VI L i {reverse; CJILIJJINU, | D; J - :

T OOT OAVGH TEQAASAGTGr, 2 W61 SERR hoficryor 1o

v B RoPRASHORAR gt dhan 55%4115 NBhe ks of one or

v"morAlefT ASTEMKSECAGHGACHIE ' BYSHafn (O(ﬁjEl t |\|O 28§t&t smi

GCCTAAC (f d) CSE
. l*eléﬁgﬁfﬁd efsee?ﬁf@(rep? d Wesre rEEpSHSBEQatientNgrvizd) disbase
425.“ .recuﬂeﬁdenm b AL il RINERT &) Q%Egtmpepﬂnt,

o Ré)’ C&% CGATTTCC (reverse
e g?ﬁ‘} i SF#% &98eD BEECTY g BhREery As Sayavebyne or
T e ek

and -t unor speC|nens

Patienis.
W@?ng SE6RPFSt ed of freshly frozen breast t unor $
froma popul ation-based cohort of 315 women '

representing 65%of all breast cancers resected in

30 Depydpgamdheisnyek 9f the one dnmadkeys df, thd 8RZntioa 1EQB£fmﬁﬁt sinple,

- l.0 expressi Qn- profllrng.':
-~md“4‘tﬁ§p aﬁp&é@“ﬁ%&%@éﬁt St i clor Bebprient dor qestims, e -
contiggition| 9§ ka’&wtn@t |tteatm:nt Shiagkbe! deenie dpropAhteY BRI/ Xthe

USA | 1 gonucl eot i de m_cyoarrays . -
. combERIE B ALBGTH of Y Yicfind Mg oretieh b auab ey be
deemgd epirbmiaté.n br east tunor. sanpl es. After. excl usions

based .on RNA integrity and array quality control,
expression'profiles of - 260 tunors were deened- suitable

for further analysis. W3&el ected the 69 ER-positive-
tunors from patients who underwent adjuvant tam)X|fen .
therapy to assess the rol e of ERDb- ,
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~Knguigeq g

regul ated cell cycle and DNA replication genes in
breast tunor biology. Cinicopathol ogical
wohen7assesi stics were derived fromthe pati ent PCESGR@S/000347
and fromroutine clinical nmeasurenents at -the t| e -of
THY BSkess :
Hi_st opat(ﬁglﬁ“gg?%?laﬁ ?‘%93)>?§Jr§1§t§gh lhmg‘ﬁ‘iﬁ)gﬁqoé‘&f Fﬂ;aﬂ%% 01'9‘8|“ﬁ‘?j1 :
hegein,p stPBFmEICPEOQOMSmmf oisnad objective Bispiiie anatker QAsie

- oxpRaseh 1831 Bl AaLl il DOtk BEASh GIOHLSNge D hasPLSat el :

her apres an OUt COFTES .
Tesponss togdsuséaptibidity iespoEASABE eThé GEEAndeT eatqmmty'iﬁbﬂle o

; duced in-the T47Dpet bline by
PR Bl MR bRt ted cocthpemediviad SomaRse of tho
- patitaithaiod sjore partowghddyiid paRRAes @MRF ESEdaRRedt] &, WihS: épeclgc drug

nce and _,absence of hornpbne weré determ ne )
°‘h3‘ﬁgr§ﬁs‘f T8 ik PAHY I sndecring dherags Byl asseomgdhe @sesence or’

quﬁiﬁ{tp ltbgelie ‘expRSAEISH Of Bne Mmok!%anﬁ{coﬁenoﬁuc Jn%rkeilsGlg z%aﬁa% 8 a

i nducti.on. Responsive-genes were de ea :

uea@%&@%ﬁwrwaﬁem%pmt wa be seleptedls f ol d .
di fferential expression between untreated

E2 nduced (+TET) controls and any . |nduced and’ '
e -F°§ F@%@&%ﬁﬁ‘%f”é@ﬁ levaliof asmgeker of @t inwentiboy a tlhtgera— course of -

treSIERHL idy i DCseld Tl efﬁ
i me orslntse g{ggél&ggg]né %8%@%%@%@8&5 g tumor ..
likefx ig be PEGERSE Khcopptiont. P wee refyasphasnaof@iondc Harkee therefore

ernfiRRReHLY, t .of the t .
e ondi ti ong:oﬂﬂk‘é%ﬁmg%ﬁéﬁ SrQ)p r[lﬁt? tregfmen E T egg}:tfﬁ‘ceofé’au?m
withgutiBring lﬁéfeﬁhfé”ﬂmmgtthmmmgwced controls. 47%

(1662/ 3509)' of the responsive genes were - o
down- regul ated as conpared to the controls, ‘whereas -
thedsehpf Wekeup)fltl@gmklatt@d-(opﬁdﬂdnmiﬂ Eonjudktidd Kith

- o ROSECHP R EOTLLL U088 8 1L DL BORLALYS,

20

26

cell/f@wérfgx m@a@c@n@ﬂaﬁ lhsreé pat/aihthe glady oﬂihu&trﬂfrl(ag @hdk 1,2,3

| on | A1 05 us
oo BiE o ft Seu oG R AREHO, e K. Bt roepegingiie.
chagygfasizptigmef ¢ Ceﬂlhenqlmm&‘ommﬁqﬂe borsell 8 iHegsosdR off 16

a di t | dent |
R G L

genes. W assessed the overall simlarities between

. ' i.on -pk of | f. all h -
- Dodl B BRI AR P, S e
, mdv(vuiuah theatadnt ptaneﬁteﬁe qﬁﬂéﬂtoimd & & &R uéﬂ%‘%uﬁgﬁ :

E2+ERb..i nduction) and_found a stati st
Ge“gg‘lé 1§ ?d(}geﬁlgfafe ddicafes C‘&&Pmogwseﬁq(ﬂ( felat oufeomenyr N
a digasd; thesthandeatfir@0ory BetdOR@EndefIE t hree test groups (E2 - -
. only, ERb induction only, and E2+ERb induction) as
conmpared to the control.sanples.- These observati ons

T ggeed meha&heaatzu@y% HaQ0rd énce. o
1 e SR | 0 W el

30

t he acti vation of

°. _Cha’iaﬁa W-ﬁ“PB 0 %&Wﬁw@%tmthstm@pwmﬂmﬁﬁeamobfmsm L
. Blobm{Ra¢taed e e
_-grjj;’& Gelacdsouighile ifent o BRGR SbR 0 36 e R Seran,

éYStﬁEé]P‘Ff?%VPﬁwﬁO&lO\ﬁ@gmﬂeﬂed (9-1 1) Qur results-
extend these fi:ndings and indicate that one function

of ERb is'to augnent the basal transcriptional’

activity of ERa, even in the absence of [igand. These '
findings are-also consistent wth.previous
"observations in osteosarconma cells where ERa and ERb
share the majority of thd’r estrogen responsive -genes -
(31).E2 augnents the .disruptive effects of ERb
over-expression on ERa activity The signifi cant.
simlarity between E2 and ERb transcri pti onal response

appears to



S 10

contradi ct the confirned observation that ERb bl ocks
E2-i nduced cell proliferation in ERa positive cells

wO028y7/0556ewever, on detail ed anal ysis of the expCesSS2@a/000347

profiles, two snall clusters-of genes energed vvhi ch

- MGdexP 1&»& Weifai ivpty. on cel
gr owt h t )EI r st %Ieﬂ gad ﬁ%léérﬂtlc\%g% ﬂ%ggngfaély appear normal
c"é‘ﬁt aerP r‘i’§t g@m@g vipiiy Qa»mr euwiged ih emell SUBMSES years survival:

g&gﬁg‘E /l owi ng ERb expression alone or E2
-treat rrent an éxpreSS| on but up-regul at ed

= f@radow Mo@xattlyehﬂhemiaml breast( 6AR; Fiags chﬁacteﬁaﬁyt&tween

: f d t t hi | ust
- pré%i f1 erat] n‘%%g%ﬁ\%negé"f’agggu"&?vﬁ\gﬂ ’}ééh 70%%“&1&%& ]
- cﬁimrle .3ormgneeu) ePoBrlj GRetntiaee bbesahhcéneomstda RR o pBeAR 'n\s&ﬂar

N4 & gﬂ)l cat ({;d have previously -been s .
be egi“% W 8% 6‘??%? BOHedgEestiydy; S5 Thars saobval 531%:5'1 erpar
|snmhvulG§%ceH di vi sion cycle 2 (CDC2) and CDC28

a protein kinase regulatory subunit 2 (CKS2), two cell

.cycl e regul atory genes. which were al so down- regul at ed

 THOEISEGD BB SAbn fotiles PEESENER A0 &P&ﬁ@& gn%nfl T thc

The hi'ghly.speci-fic contrary T egulation” o
TR HRROTEH &

° mo%ﬁ ohm%l&ﬁdFéﬂbxﬁﬁbie &l:ﬁrp Gﬂﬁﬁéjh‘ﬁﬁ% Qhd § p&?{\l\%ﬁ Whlchi

20

rep i cation, present a ausl anl S

arepeppnted in fheswigib SBRetewt areticlysied i frerBlstonEllisThedification

|l Desasdongs, sc 0MEEMR BRENCD Lk RRREL"18L
=15 .

‘E2 treatment .i'n- ser

-modifigations, é’é"ﬁﬁ%hapmb@ptqdan@bm ot grodiag amaong pathelogists and to a

' | fl.ect.i on_of ce I
SR S PRI (A L b ot .
_ and?lﬂéls A& (91} ﬁaﬁlologmmlgnogﬂmeu@faetoad in TRt &mserON 'IﬂfeGJfalubQ)f

ilog pE R LRI G Rl O e e (s

follgyr-up. élrmzrathmmm,dﬂsuey cell cycle associ ated genes
that can explain its growth inhibitory: effects. E2
augnents the disruptive effects of ERb over-expression

In o3f epRadigtent of thy invhntidme the heehefonefor hoiematkersiRihe invention

BT SARAE 3 ASE, S e L ey o

25
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mdlhmveqaancgdg!g@lsbn the@k ik f thebriginadqpanbaY ka8 ttﬁedextent

ERa f f [
of Qa8 d U by S o ob i EIEE e T I Bpbes

treatbent xudthe athge barsbeauzal Ybéstmia® (RXPFbdILs ﬁllagnﬁﬁst(ﬁkélf gutcome

"_A~orcf>urs§8%tﬁ @Ve%f?f expression in the presence of

ectly conparing gene expressi-on Ievels

beLween t.he two -haor.none treated. sanpl e groups:.induced
TET) +E2-vs.  +E2 al one(+TET)

~ThERb ex ssmné (F -
CAGETTROY | AR £ P depeds iy manst stagipgnexstemsr ared dddation 0£sthe :

pmﬁalﬁjbﬁﬁldd‘l@fnoh 8iv€ aAd Auntberlof hffn il qug Vﬁ(ﬁ%‘iﬁ‘ﬁﬁ(/ grl])tt g pge

irection for three conséc e tine poi
can‘reb dﬁ‘t" HEPBmodRR, rell éviei and poiontssadevendppesidneel o abitent6f

" met@@@ist i on of the ligand for ERa and ERb m ght augnent

the differences between the two activated recept o'rs
As expected, in contrast to the previous results,

. B8 U LD R B SO e,

ERb and ERa nore o

systay prhased anthe gxtst aféhe mnibr G]DDﬂﬁ&lxte‘ﬁt ¢fNpteaB i the BRMsHh Mded

893 genes upregul ated as conpared 729 genes
downf egul ated). Fromthis expression data, we -
di stingui shed three nndeﬁ@ of interaction between ERa
‘and ERb when liganded with E2: synergistic, .
attenuation, and antagonistic nodels (see Fig. 2)..In
t he synergistic nodel , ERb augnents the ERa response
to E2 (Fig. 2A). 18.7% (302/1617) of the
differentially expressed genes exhibited greater
responses when

ofsgseding prdaipesifically adduenses egtmbmtcnmhngfm a
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- ERb was-expressed in the-preserice of E2 as conpared
to E2 treatnent al one (changes in the sane direction,

wbuongsmuer magni tude with ERb see Fig. 2A). PATAG200%6000347

(1085/1617) of the genes, ‘expression of ERb resuited :
S on., b t
V), Bnd B ;ﬁ&%&&%&&m@ﬁ 2\ '13& hs ad?%[%t %i ' u

decrease in magni t u

ﬂ“*r‘*!ﬁ@p’éﬁ&fént(oé'é@ Wg@@eem&sgwads& on ant agonl zed
(changes in opposite directions) E2 response in 14.2%

(230/ 1617) of differentially expressed genes (see Fig. -
In @) emm_rmmtmfuhe mveﬂt&np el knlaMHdgé of &iol Il ffaOilnkeOb the

: [l I th
m"é‘i%{ S8 B8 Ul AR Bih o B Bk s

endoegihé thetapy(e.g emasifdf). assessed i n.-an unbi ased -fashi on,
whiet-hér .t he-genes that were perturbed ‘coul d be. :

assigned to functional categories by gene ont ol ogy . and'.'
'Ihe/\lwélhtﬁfra Yales Hf Ae iBvEINBA InhdyCod MPEhieA 'oﬂe e HOfe time pomts

prol at%&]g?{t\ere statistically signifi-cant
é’ﬁ?’f‘ heas n mege tofehe mesakesn of tod mxms@l, gemes .
_pro%&@ﬁ@ﬁ qiRer GogrbRioR GE b ORleh Ak ae BIA OLﬁgxr MOOkLET

npu n Janesbur

.. Ine ri? r‘ﬁ’g"F%.%aE - tregbinent? effisacst IIB&}‘J bs.adsedsad. gFhe
L@drp&yr % a Val ue .
prof@ U%@Es@&p&ﬂ aeé,mgﬁf}ﬁ Eé‘lgﬁ’itc ; %%Eﬁrgt&é? }p fo i%”é‘@’l"' S

E2+ER b REGULATED Apopt 0SI'S

be a@%qSFedéles’é‘gih%%@%PB@@m@sﬁM& dBehibse@rbdvef er at i on
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conjunction with high throughput screening techniques; to allow momtormg for .

expressron profile genes after treatment Wrth a candrdate agent, for example

Assessmg the mﬂuence of agents (e.g., drug compounds) on the level of expressron of o
a'marker of the invention can be apphed not.only in basrc drug screemng or assessmg

»the efficacy of treatment in an mdwrdual but also in chmcal trials. -For example, the

o eﬁ‘ectrveness of an agent to aﬁect marker expression can be momtored in chmcal ;
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| (drug, it thy foyehefsthe pnensr mu@rtharkeks ERbne or.more patients who have not
- A recelved the candidate agent or lmown drug : '
25 : .
~° The invenﬁon additionally provides a method for assessing progression or regress‘iorl 4
“of cancer in a patient, the ‘method: compnsmg detenmmng the level of at least one-
- marker ‘of the invention in a sample from the pahent; repeating the marker level '

assessment at a subsequent time pomt; and companng the level of the marker(s) in the -

ﬁrst and second steps, thereby assessing the progressmn or regression of cancer m the' -

A .patrent. A srgmﬁcantly hlgher level of expression of the marker in the sample at the -

subsequent time point from that of the sample at the first time point is an mdrcatlon '

_ :that the cancer has worsened in the patlent, whereas'a srgmﬁcantly lower level of

) xpressmn is an mdrcatron that the breast cancer has regressed. In one embodlment,
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transcript levels in primary breast cancers with the

expression profiles of ERb- regul ated bell cycle genes
woOdeomtosfdeed in our in vitro anal ysis, and thei PCT/SG2006/000347
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- 30 Altematlvely or addltlonally, ‘the control may compnse one or ‘more tumor samples )
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wolostssdsmg and associ ations with clinical par ROEIS6R®6/000347
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) he invention w 'l be apparent to those of skill in:
"the art upon review ng the above description. The

scope of the invention should be deteerm ned with
reference to the appended clainms, along with the ful
scope of equival ents to which such clains are:

entitled. Al cited refergnces, including patent and
-non-patent literature,- are incorporated heremnth by -
reference in their entireties for all : :
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by EVS‘LF“% %‘eb‘% 5 indncegretpgolifhration uleaé ﬁhesegen&s Weteeda)wn-

et 104 B8 Ll B0 O e

mdrqafé’s Thrt thess tapgcringiond; ﬁve@tsyarbuceusaaw Bteehz(ﬂ]snsi-kaﬂxes ahan a -

5 5 Leu :
oo N Bkt Bl SPEARO THED PPt i s
thouglothe d5erall @xpdeSSIdXSproﬁtBBOKEBlB/ERu eﬁb@sﬁgceﬂs&eﬁhﬁm@t&t of

. li.e Pro |
hgand Activated I*lefoc %1%3 specxﬁchly alters the expressxon ofa small number of key

-cell cycle associated genes that can explain its growth inhibitory effects

E2 augments the disruptive effects of ERB over-expressmn on ERa actlvxty

In the absence of hormone ERB over-expressmn appeared fo1 mimic E2 treatment in

T-47D cells. The dxscrepanmes that were observed however, suggest that ERB can |
mdeed have targeted antagonistic effects on ERa functlon, specxﬁcally on the“

expression of genes promoting cell prohferatxon. We extended ﬂns analyms to

. examine the detalled effects of ERJ expression in the presence of the E2: ligand, by . o
dlrectly companng gene expression levels between the two hormone treated sample 7 .

. groups: mduced ERB expressmn (-TET)+E2 vs. +E2 alone(+'I‘E’I‘) Agam,
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145 150 155 160 Thr His Gu val Val Thr Leu Trp Tyr
Arg Ser Pro Qu val Leu Leu 165 170 175 Ay Ser Al a

wang7gseeser Thr Pro Val Asp lie Trp ser lie GPyT/Stirzo06/000347

180 185 190 Ile Phe Ala Gu Leu Ala Thr Lys Lys Pro

d% Phe Hi s Asp Ser 195 200 A
T2Rse! f"&’ifsoézgeseﬁz‘germeﬁ@%as thesaghat Gaye &elu133ﬁﬂd/éhg1ge

(Eﬁ'ﬂﬂll@m) itk S%{T%rdgr@ o?féra egcofsrg ut&%giﬂt?eé%m%égrp%gfg?ﬁeg@e )

‘ ﬁvnsmermmtazevmxtamame sBlidoppofthl Vigar for ¥ SOERD Ynight i
' u a se s. Asn Leu. 245 250 -255- Asp .
‘au@% entkge dlgemmff& e%ffl %‘é v ‘Eé‘ﬁ“’g@f‘ 190GRIOet Leu lie Tyr :

Asp Pro 260 265 270 Al a- Lys Arg lie Ser Ay Lys Met .
Asn Hi s Phé Asn 275 280 285 Asp Leu - -
P AR S AN el o |
celﬁ%b%fm@mﬂsgﬂﬂ@ﬁldm n&?@b%sfgﬁ%%r&d%eaéi gﬂ%gﬁr%ﬁs,é)a .. )

act atg}g attataccaa aat agag a attggagaag
casgefteaty T4 119 cells Qb 64t aras M@é&&@nmpmtawa@t@mpared 729

ool SRR ARRA) B0 08 By AR 58 st o

gggttcct ag - -tact gcaatt -
integetingt betweendiRa cahBRA Wixat Bpgial with &2y ayr@tgstfd taﬁ&;gﬁa&g o

an{;lt gggla gg}no 410 8%? catc tttgagtttc tttccatgga -

gaaa ct atccctcc 300 tggtcagtac

atggattctt cacttgttaa ggt agt aaca ctctggtaca gat ctccaga S

agt a t cagct ¢ gttactcaac tccagttgac . o
In g‘f’ %gﬁ{ifageéégﬁﬁg cngmanty the FRy cepapsecto dpcdig24). 18.7%
(30agsanac et dlﬂ%&ﬁ@d‘l@g&%}&%&é@g&@@@ﬂmﬂ&f %tg?tgf ré&%gnses when

ctt caggatt tt cagagct ggcact cc caat

ERBrpsgyeiesigd indhe eeweo

(loéﬁ@éw@éghﬁ £66s, caapxassgﬂﬂbﬁ ERP r@grahantht gg6amtieR fchanges in
tcatc atC att t acaat ca_ 720 gattaagaag

the Fiiea R iebmc by oot in e E‘éﬂeat"’“ﬁt E&&gp&g@e Smgeratond

‘“‘f"?t Lot tig‘ .70 LR on RGHE chingll B BBl irotons)

E2 1espqnse W42 (230844 T of daﬁ%ramtgdla gapressed gms ee QP 2C).
gaat ttaaat ataattct gt aaat gt gaaa aaaaaaaaaa aaaaaaaa :

..94811287. 105002. ST25. t xt
ERP inhibits the cell prohferatlve effects of estrogen and ERor, by specnfically'

blocking the expresswn -of hormone responsive cell cycle and DNA rephcatmn .
genes. , R ‘
We assessed in an unbxased fashion, whether the genes that were perturbed could be'

assigned to funcuonal categories by gene. ontology and whether genes of a spemﬁc :

" function in cell proliferation were stahstlcally significantly enriched when compared

_.to the frequency of these genes tepresented on the microarray (gene ontology :

annotated by Compugen, J amesburg, NJ USA, see Flg 2 and summanzed in Table -

2). -
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<210> 4 <211> 240 <212> PRT <213> Honp sapi ens <400> 4
Met Qu Asp Tyr Thr Lys lie Au Lys lie Ay Gu Qy

wohoo7igsee@ y 1 5 10 1 5 Val val Tyr Lys Gy ArgCTAG3006/000347

Lys Thr Thr Ay Gn Val Val Ala Met 20 2 5 30 Lys Lys

Irhile AlSEtibeRbor By kendBhtoldy oo d U Gy Val Pro ser Thr
y BlSro ekt sheg e Ser Leu Leu Lys A u Leu-

PGéhe Fumtiti) & S lhGy 7V O Yo e
G H S Pro—A-Sptre—vaH 560 Ser Leu G n Asp Val

Emgml@@L&@@)ser Arg Leu Tyr Léu lie Phe 6 5 7007 5
‘BPopdsiy Phe Lew; Gokoslet fs@odeu Lys Lys Tyr Leu Asp. ser
CeleCyere0 Pro 854 80858)5 Ghyasd n Tyr Met Asp Ser ser Leu

. ¢ GellPrétifsatienl @b @B) Leuodfops Tyr 100.105 110 Arg, ser

10

L5

PNg Repligation] bav 4@ G yos@ys Al a. Arg Tyr ser Thr Pro
“val 115 120 125 Asp'lie Trp Ser lie @y Thr lie Phe
B HEREDO WNREGALATED, Lys Lys 130 135 140 Pro Leu Phe
H"‘?‘ y Asp 84%(328) 1ie038P G n Leu Phe Arg lie Phe

O 155 2BOUAPZD Al 204U Gy Thr pro ‘Asn Asn G u

R :‘fﬂ} & (2(/73 G U690 165 170 175 Leu G n .Asp
COTyr E%/ SR n M OB pro®%% Trp Lys Pro Ay ser- Leu
' Aﬁpqﬁ;&@d;eﬂkﬂﬁ Ser His val Lys Asn Leu Asp G u Asn.
-Gy Leu Asp Lep7%keu Ser 195 200 205 Lys Met Leu lie
--Appptosis p . Pr o .. ABsnsaws Arg lie ser Ay Lys Met Al a 210
011287 105@02 ST25.txt" Leu Asn H's Pro Tyr Phe

%“’g ‘Gn l4e Lys Lys Mt 225 230 235

%6%“ 0-3 5é(£39e?@53 <212> DNA <213> Hom sapi ens |
igation 05% (96/18912)

= We-first-observed: that ERf-in the presence of E2 d1d not SIgmﬁcantIy up-regulate any

" specific functlonal class of genes. However, in the down—regulated cassette we -

: observed 1.7-fold (2.6% vs. 1.5%) enrichment in the frequency of cell cycle genes
: (Chl—sqllal‘e p=0.0241) and a 2. 8~fold (1.4% vs. 0.5%) ennchment in DNA rephcatron .

genes (chi-square p=0. 00175) When we drwded the 728 down—regulated genes‘
furthier.into the three dlfferent models of i Interaction described in Fig. 2, we found that
the cell cycle genes were overrepresented (5 6-fold; clu—square p=0.00077) m the |

: group described by the antagonistic model i, ERB reversed the induction of cell
. cyclé genes caused by the E2 hgand on ERa.. DNA replication genes were enriched

3.2-fold (chl-square p=0. 0008) in the group that showed attenuauon by ERB of the E2

: ‘medxated transcnptlonal mductlon (i.e., the attenuatlon model, see Table 4.
- Consistent with the earlier analysis,

no functional gene group surveyed was -
augmented. by ERB Thus, it appears that ERB can spec1ﬁcally regulate the -

prohferauve effects of E2 and ERq, by reducing the expressron levels of components '
of the cell cycle and DNA rephcatlon machmery
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gagcgcggct ggagtttget getgecgetg tgcagtttgt tcaggggett
gt ggt ggt ga 60 gt ccgagagg ctgcgt gt ga gagacgt gag

weagyasswt g cact gaggag gt ggaaagaa 120 gaggattgeCT/SG2006/000347
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% g ?caat cagtt ttccaaaaag
ce
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Sk AQRRAL00 aaaaact gcc 840 tgcttaagcc ggattctgca .
. a@facctcaag @aqe@sct ga @@ggctttaa aactatcatg 900 -
cakgrattgca s gi@eht gag @aest gcccag getgtattcce cagct attgci -
chsaggagat t 86Qubgt caggaag aggt at ccag gccaget ggg. - :
pRAgGasat ga tgaggpaatt ggaaaaacat 1020 atgactgcag- :
‘ A%%gl%gggﬁﬁycatgattgtg ttggtattgg acgagatgga tcaactggac -
agcaaaggee aggatgtatt gtacacgcta tttgaatgge: . -

- Aeatiyget aag. € Pitcac 1140 ttggtgctga ttggtattge

10

clugat acCct g ¢ @izcacag “atdgaattct acctaggctt 1200
caaageiagagoaa@aatgt aa ‘gecacagctg-ttgaacttcc caccttat ac -
pRagMach cago.d2G0a) agt cact'a t-tttgcaaga tcgactt aat
.caggt atct a gagat caggt tctggacaat 1320 gctgcagttc

S e e

trafdcgip€ R A8 gna ABgaklonktdonde i GERGE B@aa&aaeertlghemigg 8 o
-taaat cacct_ tct cctc tgattcccaa ttggt o
Wecgopght; feaidéirﬁsatvgl@g&ag@s dardre sifsdt %t %t@gvfah gt gl

- exphifh 9980 GF%nd IRV-GRAGIAYE @fblc?g@&?%ﬁa‘iﬁ&r &Fﬁk&Iﬁo%Ge breast

cagaagat ct tggtttgctc tttgatg ‘
cand¢§2 Wd p@ited OBORIZhS ERB kexdls Wt)g}d tbe aggdaiag lwutgdmat exptesswn B

aa [ Ct agyt a cctacagt 1680
of GRACSRRR:C RS ShEARGh 350 B NER GRECRRCHL wdRoRend vt
ass@igterC ith Cbattéﬂdﬁiucgg g6t e, ggoaa@ Qlﬁaggﬁtgh&&t et @xg@ifned ERB
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 ranseriptglavaly Ao agmpan dgeest stieg@avi dhe exrrgeioRgREOfiG @%Wé .

reg&ﬁé@ @it @@E@ldkﬁﬁﬁeﬂ% égzcmtv@@@{x&a it addOfiat b&bdiftion wm ‘

tcttaca acccgaaag 1920 tatt ctg gcatttagag -
climgtoufoomg-c ttcattttag tgctttacac. attcgggect . 1980 -

" gaaaacaaat atgacctttt ttacttgaag ccaatgaatt ttaat ct ata

-gattctttaa 2040 tattagcaca gaataatatc tttgggtctt
To adnixt ¢urtip yitoe: s;atmamgsgegﬁkd&ggﬁm&ﬁ&ﬁiogmy tepitession data

ol AR LB sehee

15

. coHORH(84, BGDfrbmtIgﬁisﬁlaaS\xﬁedeﬁZ‘?rﬂo hePgtaeat aTﬂJ\Naht ﬂfainiz)giSf%n therapy " .
tgtttttttt gt ttgttttt gac gcgtct cace S
follope; Yeeewal S@@Ef%&g@ @%e 3& q%9%@&&%m§éfla%é§e££ :

 theC6 261l paIE @na%@)mtreﬂﬁﬁaw p@hdsClsed meca)cagféﬁt@&e down-' .
cgagt agctg ggattacagg tgcccaccac 240 : B
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cgcgcccagc taatttttta atttttagta gagacagggt tttaccatgt
t ggccaggct 2460 ggtcttgaac tcctgaccct caagtgatct

wgeewassdst g gecctccctaa gtgct gggat 2520 tat aggchg/SG2006/000347

agccaccatg ctcagccatt aaggtatttt gttaagaact ttaagtttag

2580 atgaaaat a tccagaaaaa t caagcaag .
regufated: ggg"‘?}‘}g F§%8% 2%%@ f&?@a@@sg thagg on their.

exprbssion ﬂ%ﬁfes agl8lor g lﬂtﬁﬁﬂtr%ﬂ E@ﬁé@%o%?&&d ori the
aacattgqégecattttagac tcgttgagtt. tcttgggcac tcccaaggge

tpmgostudiesygapict2 afmaanttotahwelagaalta@legﬁmanalysxs

t ttctttgtc 28
W Bt Lham PRl VLGB0 bt BB
expi‘&%ﬁ;ﬂ 6f thieJERS gegumeaaeagtcyclé hgst@Ee. C@le tEIﬁE h438@d). . When -
- ccac ttt caagat gact 2940 ‘actttggggt t ttttca .
%‘é‘é%i‘"flt‘?%t @Ez%’tmélopﬁt ph gpsee a@??sa 12; 3300 there is

S o0

.. (seg dpbend). <Hgois @niistentPrith Gin mThtroﬁﬂngu@e rthataomewmr@smn of
g ‘QadE s e it ion i Baffesin tnchoraph sheh Jo0pigies

in ﬂﬁkﬁ%ﬁﬁe, QIDED(IX\IAE ZH)CG)@ndL@ISSL@uﬁralmﬁgﬂlmmﬁ&%‘I Nak .
T Va er va 5 40 .45 S a "
P fubinlel e el g Siqef-Hetdany opa it ese

Pro Pro Lys Gn d 65 70 ys 3 u Asn
validatediyysepy-guagtitatiyg ﬁcmeem 3)ys Ay Arg Arg Leu 85 90
95 Val Phe Asp Asn G.n Leu Thr |lie Lys -ser pro Ser Lys
_Arg Gu Leu 100105 110 Ala Lys.Val Hs Gn Asn Lys -

Tie” Lgbe‘ééﬁmsgépfa@ﬁaq-aﬂmgmw espgssi@iifi 115 1207125 G u
lie reaﬁiumogsn ser—au—-G-n Arn VIS Pro Leu Lys LyS
Qu SCPG;B = 405 Symbel A, ,Coxxelatwnau ~mlwe Leu Phe Lys G n
Gu GIRE oys YL Gn |a°‘1"4 150 155 180 Lys
Leu Vgi 4 Asn LAl a ?Arg Leu Pro Ala -~
Arg G j¢h 170 Arg Val lie -Arg Asn:
Phe Lag iAng A UTH[;&| ie 1§3(,Gl yo 185 190 :
. Hs.436806 RAMP 0.07442
Hs.436102 ~ FLJ12484 005731 ©0.08202
Hs.115474 RFC3 -0.19135 . 0.11683
Hs.139226 RFC2° = -0.09613 . 012292
Hs.135665 GAS2 005865  0.24376
Hs:142179 INCENP ~ -0.03967  0.29616
 Hs234896  GMNN -0.07458  0.36950
Hs22116  CDCI4B** n/a " nfa
n/a PRO0245%* n/a na -
*UniGene Build-175 o
**Not found on the arrays I

_ We theh used the four ERB-regulated genes (CDC2 'CKS2, CDC6, and DNA2L) with.

SIgmficant conelatlon with ER( expressmn in the tumors as the’ ﬁmctlonal ERB

cassette for subsequent clustermg and assomatlons with. chmcal parameters (see

. F1g 4).
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‘ underwent endocrine therapy. In this mdependent
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Thr Ay Lys 195 200 205 Thr Ala cys Leu Ser Arg lie

waew7@smeAsp Leu Lys Lys A u Leu Lys 210 215 2POTSIGR006/000347
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Al g G 2 240 Al Alalie A :
Usiig e priseion ) het i st e Uinoraamplon yemmsuspBd g wo.
groap® vl stativtidally (Mﬁt a%élab&l’tﬂ vJ-lﬂiS 16-%11r Getap .lsé/ %cﬂiilséuare
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P=8.609350 285 Leu Asp ser Lys Gy GIn Asp val Leu Tyr
Thr Léeu Phe G'u Trp Pro 290 295 300 Trp Leu Ser -Asn
ser His. Leu Val LeulleGIylleAlaAsnthr Leu 305

To %g'&ré&ﬁthg’ g&re‘l&&%n lbﬁfjvgg_rg &g%zcg%dﬁ‘gpga gé%glle and d%gaﬁ&gtchﬁg we
commredxglw twmparegt Elngler§ ysinghtiseAsegfides ervml, IDES, \(sig 3By and

33 oA RS A 0 S

hlgﬁmlePéie of FRB A4 ld\#dy ekpiﬁss‘h‘.ﬁxl ofaB¢ cabelte \fRhes(®ig. 37&9 (ﬁ?s'fer 1

i U e S e e A B

thh}l@wéxﬁéveﬁ Jf ERP anldibfzhbetdvely st (B 9xﬂr€§ém§%5$sg&e (Fl{Qi, Giddter o
415% ys Ser 'Proser G u Pro l'ie Arg
j‘n@é{ﬁ? |ed capgs)afes bptip epyl spomt% ISE& (15‘010 andDSS -

(p:msg e YDl 3 ol ggtmghﬁcagea%s@%og%e R

© casbgite ¢xpeession pﬂcffﬂeséhsﬁh 4B6ase aalutcom inex7 IElﬁw-n&@uvhemmhze Urom "
15 .

o R e by, S 53 A

" an AndpplyydenGidatatB 53€)96f 49 5131(&-@0&&% Alrford fonYHati &8P vl also

er ‘G CQys Leu Ser Leu _ser X Leu 500 505 510 .
ataset of British patients; the ERB-

expression cassette profiles also identified high and low ERB expression cassette .

patient groups (see Fig. 5A) and to pooi and good outcome groilps.for DFS (Fig. 5B,

. hkehhood ratio P=0.0162) and DSS (Fig. 5C, hkehhood ratio P=0. 0192) respecuvely o

Our. ﬁndmgs indicate that the observed in vitro activity of ERB on downstream target
genes is directly recapitulated in pnmary breast tumors and- has’ utility i m ﬁlrther»
demarcatmg prognostic and therapéutic subgroups in the chrucal settmg In addltlon,
these results lmphcate the selective ER transcnptlonal effects as identified in v1tro in o

dcﬁmng chmcal behavmr of’ human breast cancers.

DISCUSSION

. Original characterization of ERB funcfion indicated its ability to-form homodimets

and ‘heterodimers "(with ERo) and to bind the same consensus ‘ERE seqﬁeﬁcg‘s in

é]ectrophoréﬁc mobility shift experiments (9). quever'i ERB biol,ogicaj effects are .

considerably‘different“from that of ERa: ERBexp‘ressiqﬂ alone, u;ﬂik‘éhonﬁona

treatment, was not sufficient to drive cell i)roliferaﬁon (32). In cell lines, over- -
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expressippof ERinkibited Ebylpivenzpd ERdomediatep celhprotifiggion132). Our. |

Gt t.gct
T
exprwtq@qirgﬁbs ac hoaRge aGatad ERaGioRRve bk wak) WeRdBled surprisin

cttcgacgaa cact acgilgg accggecat gt tatgttacce agagaactt%

Thesgregilis 248265t deteredamers P48 bergedimatsgean increase

| theJbAIPEGRGE stt HROBRL GmpAd0 FRSRYAILC hnofd g?&?&gg%uome-mde

cattacatga ttcat gagcc dagaaccacat attcttc

- assegsmgRERfisRserintiond aghvitprovide steeng cvidegeatint ovenboirgsiads

RGO A R il Rl N G BaChie s of

ordesidondtmoal dogiplodtly ga this ingdradtioni desﬁﬁ@ﬂ@%ﬂﬁﬂzﬁltﬁ ag éiﬁ&gfoh '

co, PO e B bR bR DAL AR bt 2

2. aga@‘ig. Baqirgwamapa@hhﬁta tehiplitglit6@ bR ERARY), Wett &¥hregulated
{: cat ttggaa aaa aaaaaaa . 627 <210> 8 <211> 79 -
18 pite o6 theyoyerall smilaries injthe ligand- .

Gu Tyr Arg H
actyety q_fng(@ thergadre 2Pe@hc 3¢uRit@y praﬂm?ﬂys t:inlgstedl_éty IBHB tha€ inay

u. Tr Leu Gy Val 35 40 45 Gn Gn

an%%omﬁf’ Ky E%th)%‘%g'ﬁf‘glfﬁ?" 2t lie Hs Gu Pro Gu -
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ERp blocked E2-driven and: ERa-mediated cell proliferation (32). When we dlrecﬂy _

- compared gene expression proﬁles following ERB over-expressmn and hormone -

treatment to those obtamed from cells subjected to hormone treatment only, we now
observe the up*regulatlon of 829 genes and down-regulation of 729 genes, suggestmg.
that ERJ can 31gn1ﬁcantly alter the ERoc-medlated transcnpuonal program mainly in

the presence of estrogens. Taken toget_her, our genome-wide analysis has uncovered.

 differential effects of ERB. in 4 ligand-dépendent context: in the absence ‘ef ligand;

ERf Alarg‘elly .mi;nibs ERa effects except in a small number of genes that affect celi
cycle and DNA repligatioxi, in the presence of the E2 ligand, ERP has more epparent
antagonistic effects on EROL function. Indeed, statlstlcal analysis indicated a

~ significant ennchment of genes “from these two functlonal .categories w1thm the,

pOpulatlon of genes down-regulated by ERﬁ in the presence of E2 (see Tables 3 and'

4.
730

One of the difficulties in assessing the biological signifi¢ance. of such associations

. between in vitro gene expression-changes and the cellular response is that 4 number of
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<400> 10 Met Lys Thr Pro Cys lie Pro ser Pro Lys G n
Ay Ser Lys d y Arg 1 5 10 15 dy Gn ser Pro Ala Al a
waizon7¥ateehAr g Ay Pro Thr Trp Asn Ala Pro 20 25PB0/S82@6/000347
Arg Qu Ay Arg Pro Ay Ala Ay Hs Leu dy-H s Leu "~
Reﬁ{rgnc I 35 40 45 Gy Ala cys Ala Arg Gy Ala Gn Al a
a Phe phe Pro Phe Leu 50 55 60 ser Phe Leu Cys
Tyr Pro Arg Phe Arg Cys Leu Phe Cys Leu G n Phe.65 70
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110N£Q185’514%m222ﬂ'{260(lxt G| n Lys Lvs VaI val AI a-ser-.
Phe Pr

()

2

' L Th 20 l Me.
2 pep Rl ¥ gl Binph aSbiobnioveite B i
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.. ser. Ser. lie Arg7 s.Met Arg 10 215 220 Arg Ala Val
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du val Phe Gn AaTi'e 245 250 2 .
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7. Watanabe, T., Inoue, S., Ogawa, S., Ishii, Y , Hiroi, H. 'Ikeda, K. , Orimo, A.,
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ERE~promoter context, and estrogen receptor subtype: functional dlfference o
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112, 1998. '
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wWaQR0AREss4 13 <211> 20 <212> DNA <213> Arti fi ci alT/SG2006/000347

<213> Artificial sequence <220> <223> CDC2 forward
prinmer for PCR reaction <400> 12 cccaaat gga aaccaggaag

sequence <220> <223> CDC2 reverse primer for PCR

CLAfWiS on <400> 13 cgtttggctg gatcatagat 20 <210> 14

<211> 20 <212> DNA <213> Artificial sequence <220>

Whatds slagpgdsist orwar d primer for PCR reaction <400> 14

16 .-

20

25 -

.30

5

- ggaaacccgt ttgacaaagg 2011287.1050Q2. ST25. t xt <210> 15
<211> 24 <212> DNA k213> Artificial :sequence <220> '
1. <A28=th@Debassessiag BR-Pofunetion, the ndidd dorpeitingn <400> . 15

cgqg t aatt .24 <210> 16 <213> 20 <212>
Dﬁg\ ‘}ége?%g“’t%%f’ %9@%2 Pg’%‘iﬁ qasmarkepselected foom, theyarours eomsiating
pbfcacztoncﬁ’cmmeﬁdeﬁsz%ﬁ> 16 .ctgatgt'ctg dagaggagtg
<210> 17 <211> 20. <212> DNA .
u) using the level of the at least one said marker as an mdlcatmn of, ER- '

ﬁ ﬁmctxon.

A method for cancer prognoms the method comprising:
(i) determining the level of at least one marker selected from the group consmtmg
of CDC2, CDC6, DNA2L and CKS2 i in an ER-a pos1t1ve sample.ofa patient; and

(ii) using the level of the at least one said marker in mak.mg a disease prognosxs

for the patient.

A method of selecting a treatment for a cancer patient, the method ‘comprising; .

(@) determining the level of at least one marker selected from the group consisting
of CDC2, CDCs, ADNA."ZL and CKS? in a ER-« poéiﬁve san'ipld of the patient; °
and. ' D ‘
(11) usmg the level of the at least one Sald marker in selecting an appropnate.
treatment for the patient.

A method of characterizing a -cancerous cell or a cell jsuspegfed: of- bgiﬁ'g '
cancerous, the method comprising: ‘

. @ determining the level of at least one marker selected from the group consxstmg .'
of CDC2, CDCe, DNA2L and CK82 and _ o
(i) using the level of the at least one marker in charactenzmg the cell(s),

wherein the cell(s) are ER-a posmve

A method according to.any one of claims 1 fo 4 whierein the method compnses.

- determining the level of at least two or three markers selected from the group

' con51stmg of CDC2, CDC6 DNA2L and CKSZ
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<213> Artificial sequence <220> <223> CKS2 reverse
prinmer for PCR reaction <400> 17 ggaagaggtc gtctaaagag

wWaQR0AREss4 18 <211> 20 <212> DNA <213> Arti fi ci alT/SG2006/000347

sequence <220> <223> DNA2L forward priner for PCR

rea tign <400> 18 g g gtgaac 20 <210> 19 .
6. “%? iozémeml% % 3 ﬁiﬂm |tE%é1" hegin, theacthadoomprises
detei&%aﬁg el 6RUBCS IS, PNATIO4ndRES eact i on <400> 19
atttagtgag ggcacacacc 20 <210> 2011287 .105002 .ST25 .
txt <211> 18 <212> DNA <213> Artificial sequence <220>
7. <228 dielcBortiRG Wk e o Blaind <O ¢ 4
.- tccatgcgec tg ] ?aac 18 32101> Zlo%é@%gﬁé%ﬁé %%Iecge%
from zlmom qufSISbn&wf beesgleaness, prostie caizg3mdERloaicandeBver se
prinmer for PCR reaction <400> 21 cagat gttcc. atgcccttgt
t a 22 <210> 22 <211> 24 <212> DNA

- 8 A method according to any one of claims 1 to 4 wherein the method further

20

25

30

. comprises determining the level of a further marker wherei'n the.further marker is not -

selected from the'grou'p consisting jof CDC2, CDCs, DNA2L-and CKSZ

107

9 A methoiaccordmg to clann 8 wherein. the. ihrther marker is selected from .

Table 4 or wherein the further marker is ER-B.

10. A method according to any one of clalms 2to4 wherem the cancer has been

treated wrth_ad_]uvant endocrine theragy. N

- 11.-. A method according to claim 1 wherein the method is used for: (i) assessing
. “treatment efficacy or cancer progression or regression; (ii) identifying a compound

- useful for the treatment of cancer; or (iii) assessing the carcinogenic potential of a test

compound. -

12, "An amay for assessmg ER~[3 functlon, compnsmg probes for determmmg the

level of at least one, two or three markers selected from the group consrstmg of

' CDCZ CDC6, DNA2L and CKS2.

:13.  An array accordmg to claim 12 wherem the array compnses probes for
' determining the level of CDC2, CDcs, DNA2L and CKS2. ‘

: i4, . An amray according to claim 12 wherem the probes are bound to nuclelc ac1dS’
or protems denved from a sample which'is suspected of being ¢ cancerous or ‘which i is

- lC[lOWll to be cancerous



<213> Artificial sequence <220> <223> Beta actin
PCR reacti on <400> 22 acccacactg

forward priner for
wogewwmaset a cgag 24 <210> 23 <211> 26 <212> DNACTRG3006/000347

Artificial sequence <220>-<223> Beta acti.n reverse
primei . for PCR reaction <400> 23 tctccttaat--gtcacgcacg
1531 t t4& &itfpr assessing ER-B function, comprising a reagent for determining the.

level of at least one, two or three markers selected from the gfbup consisting of

CDC2, CDC6, DNA2L and CKS2.

5 16 A kit according to claim 15 comprising reagents for determining the level de_

CDC2, CDC6, DNA2L and CKS2.
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