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WO 2006/ 062811 PCT/ US2005/ 043578 METHOD FOR MEASURI NG
RESI STANCE OR SENSI TI VITY TO DOCETAXEL FIELD OF THE
WO DERHASCON 5 The present invention rel ates to POWER2005/043578
useful and heretof ore unknown nethods that nay
predict or nonitor a patient's response to a nol ecul e
of the taxoid famly by neasuring the increase or
decrease of specific genetic narkers as conpared to
controls. The present invention also provides kits
METHOD FORMMEAS URINGRESHTANCE ORSHNSEHVITYATO DOCETAXEL
nol ecul e of the 10 taxoid tamly by nmeasuring nuclerc
acid or protein |levels of particular genetic markers
G ' ir levels to controls or reference
Elg%gg%g#gﬁ£%g¥§%%%gﬁb OF THE | NVENTON 15 Docetaxel is an
anti-mtotic drug widely used for the treatnent of
breast, |un ovarian cancer, and to a |esser

and
ext PTE%GBH%F%‘}U%IEE‘P‘?%@ NG SE ) ape Brretoferswinkeovaneethods that
I% >’ I ; o . -

o s KPRt ( DARNAL, of home Ty by measuring
the bsteast abddciaasaoitspotificigengicdnahes@siobmpafed ab pdrarolsarithe present
. beta-tubuli.n heteraodiners thus abrogating tunor
vl R ViR AR BT % I3RS poHsgihg arsppeo Bamcteaale of the
taxokd Bnhily BY fhe@dtiring 20clelMid Sirbiéid 1e§8ls OF pARERLAKSIti@RfAri®rs and

rel ated taxane, paclitaxel arise from Far getinhg
compagng theinleests togfontrpls arirefetenee wpiketd.e t o i npede

chronosone al i gnnent and segregation, block cell cycle

progressi on and activate apoptosis pat hways (Wang et
BAGKGRUENCEOF §IPANVENAQNY) . The proapoptotic

activities of paclitaxel have been linked with the

phosphoryl ation and inactivation of Bel-2 through

cel ' i ] 3L p2l waf | 4G pl,

a7 SeEn WS A HRIE Al Bt oD R L LR tung ana
ovafidrRUEYr, bithiog: lesseabxtentGaBe & tB8HRORA] ARk, cAbttibab@ Prostate

docet axel i5 a_nore potent anti-cancer agent than )
carqEnas (E0ae, OrackogyairaPS2) Riksetpzal inhidits snicrofibyleghingmiss by
bindg ) SRR 2P o SERALSHARY Staifia, Ind BRIl dimers tus
abrdagatisg hewdr grevth (Rinpes andiHorvgjty, d NuploG@mnics st 83:088,i1991). The anti-

tomp g iieR O AREeceL ] & B SR AR T a3 ryp (argefing microtubules
of tHe0AAdtc SHABE toPiPell BRrohREmERGs AL:R ah@’é@éi‘@%dﬁl?ﬁ,ﬁg& cell cycle

cell kil'ling in'different cultUred |ines
progagssinmeand aichivade apoptesid sathwans(Waag eabl. , CQamac 88:2689,12000). The

3:51.. 2003). R-2 in.breast . cance el] s (Tanabe e
proahp Bt i Eaotiard by e N Fphfephion and
inac@ivatd GFRTRhoRkh Sell bign¥A o208k 404 Sdvblve p53§p72lwaf1 /Cip1, raf/ras and

. PCT/ US2005/ 043578 -2 et al., JBiol Chem 277:11352,
mitoggnaytivgiel picimkinaseas iVEARIKY) 4Wangnt ek, Geickrs8]: 2@k, 8000). Although

docdthxel ig’a more potent anti-cancer agent than paclitaxel, the pathways involved in its

cytotoxicity are less well defined (Katsumata, Br J Cancer 89:S9, 2003). Docetaxel-induced
apoptosis has been observed in select cell lines through a mechanism involving Bcl-2
phosphorylation and caspase-3 activation (Kolfschoten et al., Biochem Pharmacol 63:733,
2002). Other proteins that modulate taxane-induced cell killing in different cultured lines
include Aurora-A in HeLa cells (Anand et al., Cancer Cell 3:51, 2003), HER-2 in breast
cancer cells (Tanabe et al., Int J Oncol 22:875, 2003), p21wafl/Cip] in glioblastoma cells (Li
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Bi ol Chem 273: 28253, 1998). There remains a need in

the field to identify drugable proteins that nediate
waelomeneesel 5 resistance, which could | ead to PEEUS2005/043578

utilization in drug discovery to identify reagents

(small nol ecul es, si RNA, et%i) that abrogate their in

vivo function and potentially sensitize cells to

ot 2RSSR Bt BRI 6 Py LT e e e

Biol €985 denkby3 poegj.ct in advance of chenot herapy
treatnment which patients would and would not respond

to anti-tunor docetaxel drug based chenot herapy.

I cants descrjbe 1 rejn.. I
or ShiE Eendaf SREE turBoRH Eehaf FOKRY B R Bbihefia dpoctaxel
resisfinGY,ivitch Sl ERAH RYthRESAYiSatidr inldpg: dievBlesNRMinti®y rdagents (small
therapi es to abrogate drug resistance in cancer.
mol SR TRN SretFpithat m%@gﬂed\mw YiKo Saspa antrotoitiayisresitize cells to
o s RAEIRAR, PASE R AL Fo MBS el i

could esfideatly predict ihdauteotdhembthetapyaratrhaniwhychipatients would and
aring the levels of activation ang{or expr essi o

wou]gt?nr&? peseeid to a@gﬁ:e{qog dpgstaxsk drug rl?aﬁﬁﬁlt qhgmo ERY- 1f:@}t§ _Hescribe
herei?rrl% %%épgg?ffg?g%nﬁ%ict TSRS skAYER 19 Qo Bt gﬁ? p§)V1de

Ing or nonitoring a cancer patien

scredn@sPasssyd fotha devdlepmbm offhewhigerbpixoiochtiregaid dmg resistance in cancer.

conprising the steps of. a) obtaining a test sanple

froma cancerous area of said patient; b) obtaining a

control sanple; 25 c¢) nmeasuring the | evel of one or

nore genetic markers; and d) conparing the neasured
SUMMWAR ¥ Obf TR TN VENETION nore genetic narkers in the test

sanpl e and the control sanple; wherein a decrease in

the | evel of said one or nore genetic markers neasured

| NI ARordafsd wiR R Sresthit BRBRANE thetdistpieviénho ] af@IEal methods
i ndi cates an increased resistance to a nolecule 30 of

to mphitontaasior grefintialpptiemiresnonsaio ayapleeile ofthelerodd faraly bp gomparing

N this. .aspect .of Vi kon. kaclk :
the 15748 8 B oD P 2 St B 1 Bentnd conteols.
simlar to protein kinase (BUBRI) nRNA, conplete cds
(GenBank accessi on nunber: AF046079); Md2, Hono_, .
sapt erserprdameRy thompssept sy @ttion pepvidesAmehed finsericting or
monﬂHHH§ b canc@fllg)aqgilng & }e'sponse to a molecule of the taxoid family, comprising the
steps of:
a) obtaining a test sample from a cancerous area of said patient;
b) obtaining a control sample;
¢) measuring the level of one or more genetic markers; and
d) comparing the measured levels of said one or more genetic markers in the test
sample and the control sample;
wherein a decrease in the level of said one or more genetic markers measured in the

test sample as compared to the control sample indicates an increased resistance to a molecule

of the taxoid family.

Particular genetic markers provided in this aspect of the present invention include:
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5 Mpsl, Hono sapiens TTK protein kinase (TTK), nmRNA

(GenBank accession nunber: NM)03318); GEFT for
wRawbHBM2, Hono sapi ens RAC/ CDC4A2 exchange fBCT/U82005/043578

(CEFT), transcript variant 2, nRNA (GenBank accession

nunber: NM 133483); Bub 1, Hono sapi ens BUB1l buddi ng

uni nhi bited by benzim dazol es 1 honol og (yeast) 10

BU ; 3
B, R A ok, BUERED BB o
(GepiBanlcacessisi manber ESF046079 yRNA (Gen Bank accession

ca{%ﬁ,ﬁfﬁm&%ﬁﬁ%%mﬁ%?w%%”w@ Bhithak scqrepign mumber

AJd()l()ljl@% Il delta (CAMK2D), transcript variant 3, nmRNA
ank accession nunber: NM 001221); 15 CDK6, Hono

sapVpsis Hoyod sapicge Jdikdpnoteirkkinased T8 K)CDRB)A. (GeBank accession number:
N.M’(_gﬁgﬁggk accessi on nunber: NM 00 125 9); and GRB2,
pi ens growth factor receptor-bound protein 2
( GREEDT for R DOL2, Nethé @ptend R@%é@&@%ﬁe%&%&m)
nunber: NM 002086). 20 | n anot her enbodi nent,

trangeréy arpiant ﬁvm&N@rﬁGp@%ﬂcetscqsma nnmbhnd\IMoB%Béhl ct i ng
tient {
or OB s B PR SThaSARRARE  potos e

(BUBL), BRNGD(GénBang adcds€ioh n&ab@t KM ropasaggancer ous area
of said patient; b) obtaining a control sanple; 25 c

e d9gPhasgpet H@mOeS@Elen‘b?Xt@rﬁ@H@ﬂe pripelikehat cerersides (IESPLT), mRNA
(GefBIIcc SRR gy .ed levels of said one or

nore genet1c markers—in test sanple and the
cortant{11&diigrhe sapiber daldﬂurﬂ/cdlﬁﬁfdeﬁﬁeiepéhdéﬁ@rbﬁiffﬁkm@sfe (CaM kinase)

IEEIENNY A e”%t%%ﬁképn"ﬁ%ﬁ%c?ssﬁﬁ.@gfb@gw 001221);
| NCE5RE eﬁomgfehyb il R TRl B (C Al i
6] e I nventl n one

famly. In thi's particu r aspect
accetsslonmnmbgeh@ﬂl @01P8Pkend nmay be sel ect ed fromthe

BT TS Sghnred{h BHer ey pnoEgaRtnt S i A danserip

Vanhﬁthl' mAéenB ﬁﬁ(lacc@sﬂﬁa)nunfbm% 68'68”50” pt variant

ank accessi on nunber: 003 89); Pim1,
Horm sapi ens pim1 oncogene (PI M), nmRNA (GenBank

acqg %u%tﬁer hbo %flment the present invention relates to a method for predicting or

monitoring a cancer patient’s response to a molecule of the taxoid family, comprising the
steps of:
~ a) obtaining a test sample from a cancerous area of said patient;

b) obtaining a control sample;

c) measuring the level of one or more genetic markers; and

d) comparing the measured levels of said one or more genetic markers in the test
sample and the control sample;

wherein a decrease in the level of said one or more genetic markers measured in the
test sample as compared to the control sample indicates an increased sensitivity to a molecule

of the taxoid family.

In this particular aspect of the invention one or more genetic markers may be selected

from the group consisting of:
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NMD02648); 5 GBP-1, Hono sapi ens guanyl ate bi ndi ng
protein 1, interferon-inducible, 67kDa (GBPl), nRNA

W@ BmnBeask1 accessi on nunber: NM 002053); RXRA, PMONDS2005/043578
sapiens retinoid X receptor, glpha (RXRA), nRNA
(GenBank accession nunber: NM 002957); SPF45, Hono
sapiens RNA binding notif protein 17 (RBML7), nRNA

( 1 ' ek ; ; |
(St Roaeapsheachurbpi M ARE it glon oy
(CIPXGS hish tlensaripg srsiian 1, mBiNye (GeBdi6@Gtyipn Rafnber: MIviad00389);

X048 OB ARG i oo GG P BN A (CBALPER sfsesiggoumber

NM 0026383;) nRNA, conplete cds 15 (GenBank accession
nunber: AF008551); TACC3, Hono sapiens transformng,
aci@PR-1¢ blomuysapising guamylasé bindpgmrotew I igerfanaadsyyciblafdIADa

cession nunber:. N . RelB, Hono

(Géﬁgﬁ;&;g%&?eﬁ aP%taF%eﬁTI%%ﬂ%Pﬁm%éagﬁ %al oncogene
horokRa, BlonftUelp®ak retfndlel X redehtok 2 ' , RN AGPlch BEnk

gene %%har?cer |th B-re(;[éll s SC(gtvi an?ﬁ((ggﬁg?), rrRl\IAGUSj(()3

accesSion BHAPCE AT 89 Thunber :  NM 006509) ; PRKCD, Hono
sapd .1 ki Co- KGD) ranscry
varians Horhilel R B R ST REMPIRARORA (Genank
acc&9A ndinbeBRAM3 6329060 sapi ens hi gh-nobility group 20B
(HIY%%, MRNA ( GenBank accession_nunber: NM 006339); )
25 pmoysgRisnE kinpleprors associalrdck (POKER): prvai(Fenipank accession
nunifae R Adoe IHRNA (GenBank accessi on nunber: NM 005345) ;

STK1 17 Honb“''sapi ens serine/threonine kinase 11

( PRetf,-Heghe nR N4 for rafie)cog ST Gien Bankriass{ dzemBabds: X03484);

accgssi o unmber ;. NM 000455) ;. .and K3,  Ho api ens

VAP eI ERics QR oI ADse RIS 1 TR A Bemplsieds
(GeABardCRESEI AR F0(s36T)L9) . WO 2006/ 062811

PCT/ US2005/ 043578 -5 In yet a further enmbodinment, the
pr 53 Rematskpiens tednafoesingp acidivatofledicdib congaiattigyirptein 3 (TACC3),

A TN T A
of 'RelB, Homo sapiens v-rel reticuloendotheliosis viral oncogene homolog B, nuclear

factor of kappa light polypeptide gene enhancer in B-cells 3 (avian) (RELB), mRNA
(GenBank accession number: NM_006509);

PRKCD, Homo sapiens protein kinase C, delta (PRKCD), transcript variant 1, mRNA
(GenBank accession number: NM_006254);

BRAF35, Homo sapiens high-mobility group 20B (HMG20B), mRNA (GenBank
accession number: NM_006339);

HSPAI1L, Homo sapiens heat shock 70kDa protein 1A (HSPA1A), mRNA (GenBank
accession number: NM_005345);

STK11, Homo sapiens serine/threonine kinase 11 (Peutz-Jeghers syndrome) (STK11),
mRNA (GenBank accession number: NM_000455); and

MKXK3, Homo sapiens MAP kinase kinase 3 (MKK3) mRNA, complete cds (GenBank

accession number: L36719).
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a) obtaining a test sanple froma cancerous area of

said patient; 5 b) nmeasuring the |level of one or nore
w@emwebsxs1nar kers sel ected fromthe group consPGL/USZP05/043578

of : BubRi, Honp sapiens simlar to protein kinase

(BUBR ) nRNA, conplete cds (GenBank accessi on nunber:

AF046079); Mad2, Hono sapiens nRNA for MAD2 protein

( C’ﬁﬁgﬁpg figfife? §1§1.'09(ﬂnfétiﬂ% Iirese]@i IQ%%JNI% e&ﬁ%%ﬁh@fw predicting or

sapi éns TTK protern ki'nase (TTK),

modtcegsi cancerypabent’s redfoDOS® 18 pleCGHE Tf fhertaRad fdiDCAPmprising the
Ho sapi ens RAC/ CDC42 exchange factor (GEFT),

Steplsrogﬁscri pt variant 2, mRNA (GenBank accession nunber:

NM 23 3868 s a leat Bithhié frolPMBarR BRue BRa BHBEA Bugditng

uni nhi bited by benzi m dazoles 1 honol og (yeast)

( BUBmsaswiRnnthe GareBafhdneaw mesrsigonctisumdskers splketod 4986he group

hgelph rase, Hono sapiens extra spindle poles like 1
conig! gc(gf; evi si ae) (ESPL1), mRNA (GenBank accession

NUERER 1, MYntbLdRh sinfRid pidteiiRMRseS@UBRE) mRNA, complete cds
cal ci un cal modul i n- de£endent protei n ki nase (CaM

(GerBardsaoressian nymbps) ABOY6OARK2D) , transcript variant 3,

mR Bank ac ' n  NM 0Q1221):  CDKG, .
oA TERL e RRRYR TN HORE2 proh S iasy Sitgumber
AJOpGEgdBaNk accession nunber: NM 001259); and GRB2, Honp

sapiens_grow h_factor receptor-bound protein 2 (GRB2),
t r aBel iHpmo sapieng A Kqpro nagseiBanKm é@%‘%@qiamwpn number:

MN% 86) 25 c) neasuring the |level of one or nore
N re %égégce genetic markers selected fromthe group

c I0 rGERT :f%@ﬂ 1 Cmmr?ﬂﬂoﬂﬁb) Mpigagbg@@DC42 exchangFe): factorn(éil\]lEAFT),
wen g A o B SRR ARU o RSB Mahth HRED  fiom
samy 1S %%aﬁieﬁ%%@%ﬁ%ﬁ@biﬁqyBe%&irﬁQ%C{l%gpﬁﬁﬂglo g (yeast)

accession 30 nunper: onparing t
(BUHasuReW (@udlapk atcessipu nomben NMDiE33@net i ¢ mar kers

oD Bl il RS B A BEBEL o T S, micva
(GeBailedReRistOaSREENM ot I 1hevel of said one or nore
genetic markers as conpared to the
CamKIId, Homo sapiens calcium/calmodulin-dependent protein kinase (CaM kinase)
II delta (CAMKZ2D), transcript variant 3, mRNA (GenBank accession number: NM_001221);
CDK6, Homo sapiens cyclin-dependent kinase 6 (CDK6), mRNA (GenBank
accession number: NM._001259); and
GRB2, Homo sapiens growth factor receptor-bound protein 2 (GRB2), transcript
variant 1, mRNA (GenBank accession number: NM_002086)
c) measuring the level of one or more reference genetic markers selected from the
group consisting of: .
GAPDH, Homo sapiens glyceraldehyde-3-phosphate dehydrogenase (GAPD), mRNA
(GenBank accession number: NM_002046); and
RPS9, Homo sapiens cDNA clone IMAGE:6647283, partial cds (GenBank accession
number: BC071941);

d) comparing the measured levels of said one or more genetic markers and said one or

more reference genetic markers in the test sample;



10

15

20

25

30

| evel of said one or nore reference genetic nmarkers
i ndi cates an increased resistance to a nolecul e of
wo b@eeesoi d famly. 5 Still yet a further enmboRPCTES008043578
the present invention relates, to a nethod for
predicting or nonitoring a cancer patient's response
to a nolecule of the taxoid famly, conprising the

S RN s B RN UNID A LT ne RS L0 BAAPCRI Bl ared o the

area pati
level'®f Rid)eedr rfordRéfkense gﬁieﬁ@tnﬂﬂkéri Qﬂldat& a@rinetpased Besistance to a
consi stl ng of P2 1 (Wafl), Hono sapiens
moleapds phfheiareiddfemilyki nase inhibitor 1 A (p21, G p 1)
(CDKNI A) , transcrl pt variant 1, nRNA (GenBank
accessi on nunmber: NM 000389); Pim1l, Hono sapiens
pi 1Bkl yens Ogdre e@%dﬂbent @ﬁhlé\p(e@ﬁm Barehtian a:céstsi; tora methibé for

NMD02648) ;. .15 Honp sapi ens n at e _bi ndi .
Predifitipe T fIORitofipg éF?@FBHati%éé?SBP%% '@ ?%@ @% ’Wﬁﬂ%mﬂ%
Q§53|on nunber: NM 002053) ; RXRA Homo

coméapl gns r tinoid X receptor, alpha (RXRA), nRNA
( GepBaniningeeisempie omberancddis00e067yaid SRfeas, Hormo

( BB g BT ofR oh AR ErelR G o LB g

cons}@Rle®TS ki netochore associated 2 (KNFCZ) MRNA
(GenBank accession nunber: NM 006101); Rafl, Human
RRA1 CYaf1).FHoronsapiensey ¢ e depamilent diwse idvbitiide2], Cipl)

Aurora s aurora-rel at
DR Emse e Bt iR A GRS BT e R 500585,
nNUPRALT, HnROSpRA} Fln:f @a3ogdnePIN B hEIS At(GRABAKK 46cE@ion number:
acidic coil ed coi ontaining protein 3 (TACC3), nRNA

NMLQ@@ 8k accession number: NM 006342); RelB, Honp

SoRUS, oh ol MLOSRAPLAR VAR i BRSRRENR, g0

(GBQ@)’J enEIﬁha(n}BﬁBamlﬂaoBeSS&iﬂ mlrﬁbc(ral\?}\/hﬂm(éﬂsi B), mRNA 30
TS0 AT oo Y AT
scocyBby By N a7t Bbe 11 Pt 623868/”0252?? 7

SPF45, Homo sapiens RNA binding motif protein 17 (RBM17), mRNA (GenBank
accession number: NM_032905);

Hecl, Homo sapiens kinetochore associated 2 (KNTC2), mRNA (GenBank accession
number: NM_006101);

Rafl, Human mRNA for raf oncogene (GenBank accession number: X03484);

Aurora A, Homo sapiens aurora-related kinase 1 (ARK1) mRNA, complete cds
(GenBank accession number: AF008551);

TACC3, Homo sapiens transforming, acidic coiled-coil containing protein 3 (TACC3),
mRNA (GenBank accession number: NM_006342);

RelB, Homo sapiens v-rel reticuloendotheliosis viral oncogene homolog B, nuclear
factor of kappa light polypeptide gene enhancer in B-cells 3 (avian) (RELB), mRNA
(GenBank accession number: NM_006509);

PRKCD, Homo sapiens protein kinase C, delta (PRKCD), transcript variant 1, mRNA
(GenBank accession number: NM_006254);
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BRAF35, Hono sapi ens high-nobility group 20B (HVMX20B),

MRNA (GenBank accession nunber: NM 006339); HSPALL,
woove/063pi ens heat shock 70kDa protein 1A ( HSPRAHYPS2005/043578

MRNA (GenBank accession nunber: NMD05345); 5 STK11,

Hono sapi ens serine/threoni A& ki nase 11 (Peut z- Jeghers

syndronme) (STK1l 1), nRNA (GenBank accessi on nunber:

R ETRNES RT L
accessiaf hlfhber: IMNBE3YHJ;:ng the level of one or nore

reference genetic markers selected fromthe 10 grou
C RSP AL rTgoros santseiipt sHoplo &kt Ernsin 1A (HSPALA), mRNA (GenBank

|l yceral d des3-,phosphat e dehydrogenase (GAPD), nmRNA
acces?’é r'i@%e@sssgﬁﬂnunber: NM 002046) ; and RPS9, Honp

S FNIENS Hoa s261e@B Serirdficond kiise 1 paPdutaleghds sfhdromienkSTK11),

accession nunber: BC071941); 15 d) conparing the
mRNeianBank peagesion smbeyi M A0 ‘655)&1%‘?‘{3 genetic narkers

a e : [ k j

£ A, Bl seffons NPLF IELELAAES GARRD) SlIRA Rl clf EenBank
accesSidd nambanIS6gedet i ¢ markers as conpared to the |evel

of said one_or npre referenc enetic .maragl?rs

e

i foimReRFEEIZe {5YE} e PT SUR BEFRSFY §eTFtiE Jaskerpipledisg) fgom the

forkRBnbgroi d famly. 20 The present invention relates
group?oo net H%gs for predicting or nonitoring a cancer

p ﬁGiAfBﬂH,szome pamies dlycesaldelydedHmhosphatt delyalxagedase 4HARD), mRNA
is, a further ' _of, the present inventions
(Gengﬁ%lf W@?’QW@W&Q&% Bl ecul es pacl i t axel ,
doges 16 m X ERRES DA clofRRAATH: 85470188, SRNALIS (TRAB&HISaccession

described in"the present inventions nay be eval uated
numbey: BG8AMI);ng the | evel s of RNA, DNA or protein using

a yariety of techniques,that..are described. | [ 2

P hting e B TR b o o G el ehd Bl one or
more'r@fé?é’ﬂcb%@n&i@'n@drﬁerﬁﬁhﬁliett&tfszﬁﬁﬁ)le;m edi cting or nonitoring

a patient's response to a nolecule of the taxoid

f awhergin 3ipcrrase b tevakpleeidong oa mnrp gpneisgarekes as compared to the

f eat. . Dk ' ' oy e
vl G5 ROE, ARG 21 S RUSPET MBS Bpitey
mole@€ls OF iHetthadid Eaki@n i n conj unction with the

The present invention relates to methods for predicting or monitoring a cancer
patient’s response to a molecule of the taxoid family. This, a further embodiment of the
present inventions includes the taxoid family molecules paclitaxel, docetaxel XRP9881 and
XRP6258

The genetic markers described in the present inventions may be evaluated by
measuring the levels of RNA, DNA or protein using a variety of techniques that are described
in further detail below. Other embodiments of the present invention relate to kits for

predicting or monitoring a patient’s response to a molecule of the taxoid family.

The above aspects and other aspects, features, and advantages of the present invention
will be better understood from the following detailed description taken in conjunction with the

accompanying figures.
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acconpanyi ng figures. WO 2006/ 062811 PCT/ US2005/ 043578
-8 BRI EF DESCRI PTI ON OF THE DRAW NGS 5 Figure 1 shows
W b@oobeRiact eri zati on of genes whose downr egul BET/082005/043578
confer docetaxel resistance., Docetaxel generated dose
response curves shown for HCTL 16 cell's transfected
with RB1, BubRl, Mad2 and Mosl siRNAs (solid squares)
conpared to control siRNA (open squares). RB 1 was an
exanple of a si RNA that did not score in the screen.
Cell viability was neasured at an absorbance of 450
anoIIovvl ng. WoT-1 addition. The mnimumratio (MR) is
‘ WEEION QF T4k DRAWINGS over the control at 40
nM docet axel . Fi gure 2 shows dose response curves of
BubR1 and Mpsl shRNAs (solid squares) conpared to
Figure htshows the Rhikatepeationqpfgess)whakb dbivgragalafios bavisr dagidaal

me PCR anal ysis of BubRl an I eyel s
reSISit?’PCEEIb P?ta@bgﬁngf%?%é”%ﬁﬁﬁpnsgﬁm§ﬁ %wé ceffs transfected
with BB P, %BR’le had2Fhg Wlﬁs IAsﬂ?]h !‘gsoﬁfiﬁl shudre@Riokd fpta)/edew @ontrol siRNA (open

mor phol ogy shown f cell's transfected
squavesgl ZRBI Blab R1 emdplb‘/pﬁ h smt did iotecomiin ﬂ@wt:redmdéetlhweblhty was

treatment,. Twent ur. rs a transf ecti.on
meagnif o SitsoaRe o asDaty A tor e ST R Ph it raio MRy i
the W&Q- D%ld@f&taagéﬁle ovér*t@@@&itﬁ%ﬁi A0 ANCdcsekeakeed W th
Calcein-AMto visualize live cells 16 and 72 hours
after treatment Figure 5 shows mitotic indices for

s 0 S e o B PABRS comper

to cont@NEYRNAUb é}psquarea y.ter transfection cells were
treated Wlt?”l 200 nM docet axel for 16 and 72 hours and

processed. Mtotic cells were detected by a

Fig S LAY L BT lhs AR P op RO 1B g ool
conthmd@(BwR], ar@eVlpehsIdY A, femelcgvelwer e st ai ned bl ue with

Hoechst dye. 30 Figure 6 shows TagMan real -ti me PCR
anal ysis of Mdsl, BubRlL and Mad2 nRNA | evels in

| '
Flgu‘fg*ﬁ(?wfgéélp‘g%@uhv d%‘%/%gzo [ St tor FROPIE SIEuMiieq with Mad2,

BubR9 ap{l Mpsé si?RNAemtho:eIMtkmytcﬂcaemna] tywtmentf Twemty-fo6r lneirs sfter

tanstp R CETicad o B Tl SRFEr T i O ERE anare

(+D§¢e%%§,ana BlahredWAHECHIRLNSAYRE visuaPRCRH LBk 1 6 hd V2 88k dfter
00 nM docet axel (+Docetaxel) for 24 hours.

treatgw@pbnt y-two hours after the addition of docetaxel,
cells were harvested and anal yzed for cell cycle.
Nurber s
Figure 5 shows mitotic indices for HCT116 cells transfected with Mad2, BubR1, Mps1 and

control siRNAs following docetaxel treatment. Twenty-four hours after transfection cells were
treated with 200 nM docetaxel for 16 and 72 hours and processed. Mitotic cells were detected
by a phosphorylated histone H3 antibody, shown here as red punctuate staining over the

nucleus of cells (Mitotic Index Kit, Cellomics). Nuclei were stained blue with Hoechst dye.

Figure 6 shows TagMan real-time PCR analysis of Mps1, BubR1 and Mad2 mRNA levels in
HCT116 cells transfected with Mps1, BubR1 and Mad2 siRNA, respectively.
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5 above peaks indicate DNA content such as 2N, 4N, 8N,

16N or 32N. Figure 8 shows clonogenic cell survival
wa@s®apeassi ng st abl e knockdown cell |ines. HCT1RGI/USHEN$/643578

cont ai ni ng BubRl or vector control shRNAs were pl ated

on 10 cmdishes and nmaintained in 5 nM docet axel for

10 days. Col onies were washed with PBS and stai ned
Flgﬂﬁ‘etﬂhogvgcglf )@:tléaéna‘fﬂfs‘?é @HC%QSU&?I& raﬁ Aed %}ﬁﬁfgle rrq{%?f% checkpoint

response curves of” genes ose down-regul ation con
gene 8RN ddtes asdfedtiont witht Mpehdatbidednd Mead4iRNes, cells were untreated (-

enerat ed dose.r e cury shown_f.or HCT116 cells
Docfaxsh Op et ttlr?-%é@i\? ameFﬁXfl F%%Ofﬁ%@ &2 4AoxEy Seyeatg two hours
afted {HRNOGit0R BF chela'é(ei; QB¢ Rk HaRRRARHSHd t.alf"faxl LA PLe BERNANumbers

(open squares). ThHe mninumration is the ratio
abowé peaksilhdicatae@bﬂ@u@omm auapes @ Ny i, 8Ny aﬁN@ir 32Ne control

at 40 nM docet axel concentration. The IC50 (IR) ratio

is the ratio of 1C50 of a gene over that of the

Fig&e8tshOWs clohd Fﬁ&ﬁ‘c ée@l SRV a%@%&g&aﬂ@ﬁ%kaéwﬂ 8811 Rhes. HCT116
Aurora A sh (solid squarés) conpared to 20 vector

cellg qmtaumng Ep&d erq@aﬁoe sc)ntrotslg&més Mr@shlatmé onid@amdishes and

I TN L N S wp—_—

cryslfvigtetences in pr oI iferation of HCT116 cells
transfected with Pim1l and TACC3 si RNAs (solid
squares) conpared to control si RNA (open squares).

Flgtglg'f?esrhoa% %leﬂa? ddsé r%k ;n? é\f ge Qsl @Jh%% Oﬁ;vn-re%ulatlon confer

eren poirnts a Ion W
1ncr€dk€ﬁ3&eﬁnﬂv1t}c @@tdd@letaselRMctaﬁEl gemalﬂdited ss hemn§@QMS shown for

ysis of Pi nd _TACC3 nRNA | evel s after_si Rl
HCTT R SRS eResec v SO R T . oo Laions 5 458 BRCCIOSIRNAS (solid

squﬁ‘b%%ﬁltp%r;éﬁzt géé\f?tr%%ﬁRNﬁ ('E_,Iﬁ’eﬁlos%ﬁgreg) gﬁb%&%@ﬁ% (k?lt{)l is éhe ratio of
WSTelsiradm: 8f h@end evessha of Hmveonirs] &1 Aondsiveettxélmbaesittsion. The IC50
usj.n he act.i pase- 3 beadmates kit (Upstate).
WR7RhaE hoBedRr S GRE Bhtaxer BREOE B canamla 40 M - and
three tine points, 24, 48 and 72 hours after
docet axel addition were exam ned. 5 Figure 15 shows
Flgumi Opﬂmv]s raodweanesmnsb suokes of rAudmal s RNA (solahsfuantspdompared to
vectM Zﬁn L ﬁubRI Si RNAs. The ratio of
BF]S%IBW %ﬂ gtsg%arg d total AKT |l evels was determ ned

using a bead-based assay (Biosource). Twenty-four
hours after transfection cells were left untreated or

Figure el sbows tHpablaaneakmenP GBc enalxds . of Frropa eh ghRNAbeels in cells
cont%fntilﬂAQI%?ae}x%ﬁ![\]A,r eatment cells lysates

Figure 12 shows differences in proliferation of HCT116 cells transfected with Pim-1 and
TACC3 siRNAs (solid squares) compared to control siRNA (open squares). Number of cells
remaining in 6-well plates at different time points after transfection with Pim-1, TACC3 and

control siRNAs.

Figure 13 shows TagMan analysis of Pim-1 and TACC3 mRNA levels after siRNA

transfection.
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10 were anal yzed. The phosphoryl ation | evel was

calculated as the ratio of phosphoryl ated AKT (p-AKT)
wo@@n/06x8tal AKT (t-AKT). Figure 16 shows West ePCT/DEW03043578

showi ng the reduced | evels of Pim1l and BubR 48 hours

after transfection. 15 DETAILED DESCRI PTION OF THE

| NVENTI ON 20 The present invention is broadly based

. _upon.applicants' identifi j of., gene. mar kers,. t hat
Fioib Y P BRnE e Siaerer 18 ey n) & e e TR Sl righ T Bla ubRi
SIRNYENAlkliVe/@ished OSs Wrd MO whna Fludrdsadtit intensitisisiig the active caspase-

cel | -based RNA interference (RNAi ) screen, applicants

3 beashzateswkatl Unistate) d T ige decstaxeheqnsenisationsdl PtapdtPyM qand three time
. docet axel s assockated w {h. ' ene markers.
pom S&gf@iagd 32?‘88r5ta§t§¥ ao%ﬁ%%(re%\%@ﬁ%ogﬁ%ﬁegg %ﬁg's es are used
t hroughout the instant specification and cl ains.
Definitions of these terns and phrases are provi

ded . .
Figupel dhownd Kis phospbpwiationt leels a HObY§grsls tnshegted with fim-1 and
Bublﬂ1 %11&&&9' ¢ %ﬁ{)o(gf I;hlagpﬂo GleiNOAd Bl AKT levels was al_etermined using a
cancer-dttributabl'e death or progression, including
beaddas@ 4se8y Biosvueca) STweity-fas hoaeudftee nansfectidil caly astedeft antreated or
" 1:ngr ead, and neopl astic _di sease sed herein,
catg

., As t he
Pt S Q pivb ocefagele Forty piglit drompacalfer Hgeateh fieatment cells lysates
, . ; . h
wer G20, e gihogh i pRRG, EYLIREs SO L alig R YRR BRbilaed AKT
(p-AKN) 9eeriba? ABE7 G6RBTIL PCT/ US2005/ 043578 - 11 responses
Such as whether the patient will survive, follow ng
surgical renoval of the primary tunor and/or
Figut BB 0R W BYerh Mlo@ sichiih @ kie RexdAdewrs dfiFiR- MahdBUBR1 48 hours after
cancer recurrence. Predictive nethods envisioned by
transféndiopr esent i nventi on can be used clinically to make
treatnment decisions by choosing the nost appropriate
treatment nodalities, in particular a 5
chenot herapeutic of the taxoid famly, for any
particul ar patient. The predictive nethods of the
present invention are valuable tools in predicting if
[ j i vorably to a
DETAIRED 5E ckﬁhﬂi@bh‘ 0§ v ooy i th o given
drug or drug conbi nation, and/or radiation therapy,
or whet her Iongétern1survival of the patient_fallo

i n
t emhe Br&_ﬁ‘?% #P‘(?Fl eh sriseady Bppdgpon }ca?tE’éQF’Fl%ﬁﬁatlon oWgen% markers
L e L
Usingraodeilftasat RNA, intenfestnbe (RINAG) sgpraent appliciesn olgpervedribatalniig resistance

pre-cancerous and cancerous cells and tissues. As used
or SeRiiIgity to ‘}?étaP‘%fW?‘s%%?&aé?‘?wéthd’mm SPYULY Y ers to a

physi ol ogi cal condition.

It is noted that numerous terms and phases are used throughout the instant

specification and claims. Definitions of these terms and phrases are provided below:

As used herein, the term "prognosis" refers to the prediction or the likelihood of
cancer-attributable death or progression, including drug resistance as well as recurrence,

metastatic spread, and neoplastic disease.

As used herein, the term "prediction" refers to the likelihood that a patient will

respond either favorably or unfavorably to a drug or set of drugs, and also the extent of those
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15 in mammal s typically characterized by unregul at ed
cell growth. Exanples of cancer include but are not

wo povbes1t o t he fol l owi ng: breast cancer; col oPCT/HSZNEF/043578
| ung cancer; prostate cancer ; _hepatocel | ul ar cancer;
gastric cancer; pancreatic cancer; cervical and

ovari an cancer: |iver cancer; bl adder cancer:; cancer
respg as&% gfwﬁjgé \Qﬁétger tfléagz%ﬁ lf ‘%gngfg % %&Mlc%rgﬁlgpvd of the primary

tumbﬂ dnidAr ehémhadierapa Iﬁﬁ@[cert@hﬂﬁdrmaif Ginowihoud Gamoﬁﬂnagaﬁle Predictive
ancer; gastric cancer; hematol ogi cal negpl asns

meﬂilqdé enwFioged byithe ngRepHBESALR R e Uit ey i make esmgnt

sl LA DU o 5L el o, o A

chemothéragéutiy diohietaxsidddandpsor amydpeﬁag.daf mtidnis €hs predlctlve methods of

the W Bh GRS e PIBT S 6 4eksty UGB goRond avorably

to aﬁgét{ﬂféﬁyl%gﬁﬁéﬂ G 51 cROMBthe Sy SATRS oivBE hﬂl%'(ﬂglrug combination, and/or
lelo rcoma, 25 rhabdonyosarco | posar conm,

radlatldmrthstapy;mwheﬂwd longttems survoahof thi pmtlam hadkrwing tdrmaiatign of

cherghERBTE" LR FEARENOHOLE: U0 cancer | nol udi ng

germ nal tunors such as sem noma, non-seni noma

(teratomas, choriocarcinomas), stromal tunors, and
geAmused hereimrthegernt Ttym@r,d refarsdepll m@laﬁmcwglhgm| agd proliferation,

enocar.cino l.ar_carcinonma, a
whefteF RFER PRRHE 2ud A B cRicofils Snd ol Prll R isyss.
As used herein, the term"patient" refers preferably
to a human but may al so include a non-human prjnate
covis used Bereing the, tergh ecapcergand |'caperyous aefesyto aqhvgiological condition,

in Fa){n%{a% 87? 03511% Qﬁm%#%z%@fbg&&g@%ﬁgl aglngrégvg‘?\r,]a %%Pe%%tf%hcgf include

anc cancer
but arB nat lhﬂnghd 100h2 Gl Mang &léasPéEchiSZGIbﬁ/c@@E?lﬂng edrider, Ipﬁdstate cancer;
gory for devel opi ng cancer, for exa haV|n

hepqt 1Rl RRges RSt CRIRE SANCIERiGCangers pervica M@&Wﬂ liver
canddf; bti%l’g BL T ORcdr Iag tiedltrfaly {rﬁctbéa?ﬁﬁ&%l& AREGhom MR d8ncer

for yi'ng | ect's suspecte havi ng cancer
includiyg glmdjlaﬂﬂcﬁnmndahedaidabhastamasyb1l1m1y¢psyqanserb Flsmidcgreinoma;

esopgagﬁ%%@cgg?glag ?}lﬁ 6?1'}?8; ?"‘éﬁ'ﬁﬂg élarmdj Cﬁ‘xgm@ asch l}//mploocy’uc and

myclG¥ERRG 18RYnia RARBL! rﬁyél&%@nﬁmgf—ab%@ﬁteﬂgeuﬂéﬁﬁﬁl &hd &dult T-cell
resonance SpeCtrOSCODy, pOSItron em sSsi on

leukemirolyrmmbhna; mtlamthshalcnenﬂakmal snclwlingBerven's disehst laad Paget's disease;
tym e isG Al She T AGLENL FLEONS Gl SANCRL 1 400 08E 8. Alifstomas; oral

candé REIJAM LI lambii€cdRaftinGAAFafonas itdh&s leﬁﬁﬁ isaRdma,
usi ng nmet hods wel |l -known to 10 those o I nary

rhabgrinlypsair¢pnad, dippearepiesd ﬁhwatcamaamchost%@lﬁ@mg, skije panger including
mel&o%s§aé5]s?| ?g%mgg Dasoceft cgp 'aﬂ@ anfoul ?%&? tancer; tetchular cancer

Cro secC ’laser - se m’cr odi ssec or

incl@dihg Kdr@idal G@hbrs sﬁ&p@rs%hhm’fhlzﬁmioh@émmoﬁﬁ?@&&@nﬁfs ¢Hd€iocarcinomas),
varlablllt of the cell types in diseased-tissue
stropyplgpaprs, and germ cell tumors; thyroid cancer including thyroid adenocarcinoma and

modullar carcinoma; and renal cancer including adenocarcinoma and Wilms tumor..

As used herein, the term “patient” refers preferably to a human but may also include a
non-human primate, cow, horse, pig, sheep, goat, dog, cat or rodent. Preferably the subjectis a

human either suspected of having cancer, or having been diagnosed with cancer or in a high-
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material, and the variability in sensitivity of the

di agnosti c net hods used, the sanple size required for
w@e@bpeisst may range from 1, 10, 50, 100, 200, BOOUSHO043578

1000, 5000, 10,000, to 15 50,000 or nore cells. The

appropriate sanpl e size nay'E% determ ned based on the

cellular conposition and condition of the biopsy and

.. the standar reparative steps.for this.. determ.nati
isk SeeoR B GUERRTS COIeR e i de e rar By BRCY S ERksP T a
prefarfdd teRHodINEHoF B iV etivR the cABEME biest@Bfcedf Mettding Ydentifying

skill in the art. For exanple, a sanple froma biopsy | )
subjagtesuspectes ffiliaging sandes maxsselsdamanuad exFaRatap héapsy.gHbject's family

TR I e e

mambRFdphe, taendic rEdAatRIrRERIgDMagdic @ésonaigel spttestopynor positron
_nmethods or. other nethods tqQ enhance_ resolutjon of the
emispige renegraphy Ditgnestis wsthodsfpricanger prrdithe cificahcharacispizaiiens of
J i [ [ al %8 . to those

cancgll;dlg%r{ryalésﬁ%ra& eg Ekifiﬁ%rﬂﬁ% eﬂt%sg OZrSIflﬁ nzgﬁrf/ggu‘é%(lgﬁnp es include

but are not limted to direct RNA anplification,

reverse transcription of RNA to ¢cDNA, anplificati of

c DNRUSGHherFig, 55 1458 éﬁ‘é‘PIeo is Bfsup aﬁﬁaﬁlﬁﬁgﬁ@sé%eth eslidknown to
thos@tt d}ainaﬁz K4 %}1@ 841808 mddi&l bR Meth&Rtsuch W 6Bp&Ea0a8d gross

to a sa Te refers to a sanple taken froma ~cancerous
appostican®df 4 masd) odgrodissdetiom laser-hased noicradissedsaty or other art-known cell-

exhi bitin st ag f or .characteristics qf cancer. .
sepasghiondnaiaaltl. HecitioT thegataiy of i Gell tvoiie Aisprgfitte bionsy
matefiaB 3NPHR Va8fabilify hQeRaTPIESS 1B dfInadtR methedh ised, the sample size

conparative purposes. Prefer ab&}/,zgt hese sanpl es are

requirecbfor roalysis maywengsdiwe 1t h&tS0; b 8.$10e 80Q1d 0RB5000, 10,000, to

hibit a t.ndi catiopn of . .or._are L]

5008 ble. 0 B bRt Bt e oy BE L PR Bald R the colutr
composRidSHIdVdndRidh bf el aspsy dnl thespriatd pepiragvditsmasethior

which they are to_be WO 2006/ 062811 PCT/ US2005/ 043578
determiigatipgeandzsbsaquens dspheftanct the resleia acid dpxuseiin thegyvapgion are well

reci G f [ ' :
o B a8 or 480 L ICHSEP Bty may
suffi¢iennfor adsesshestipbERN A ¢xpageivdsvitiout fimpléfdationr Corstemgly, tife lack of a
. the disease or. condition. Fqr exanple, a c ol ]

suitaBlerAygbeg gh cells 1A 2 SBH)I DIORSY KEHOR PIFSAVITSSise @ erpyersign and/or
ampﬁﬂémﬁfl?ﬁ’étﬁoc%ro? %th%]; ndefifod? @(% ?nhaﬁgcdfegélﬁﬂ&ll b¥'the BublgRaERl molecules.

sanple may be a conpar abl e area of the body fromthe
Suclsmethods vjhach altow eservdiinisauds opnysnaterdzds,afe whak kbowy td thoss of

.a second subject substantially simlar.tq the first
ordigy S fheae Same srAmples hishin e Srefige s g et KRYA
ampBfiGatibn, fevBAL kinscApGONbF RN ASRIEPINA G i calis® oPEDNAOHR e

cancerous area of a second subject who respond well
genetagionrof asdietabeleglinugleic aidecul e of the taxoid family. 10
A "nucl eic acid nolecule" refers to the phosphate
ester polyneric form of ribonucl eosi des
As used herein, the term “test ” with respect to a sample refers to a sample taken from a

cancerous area of the body or from an area of the body exhibiting a stage of or characteristics of

cancer.

As used herein, the term “control” with respect to a sample refers to samples which are
used for comparative purposes. Preferably, these samples are "control" in the sense that the
samples do not exhibit any indication of, or are believed to have, any disease or condition that

would affect gene expression, particularly in respect of the disease for which they are to be



10

15

20

25

30

(adenosi ne, guanosine, uridine or cytidine; "RNA

nol ecul es") or deoxyri bonucl eosi des (deoxyadenosi ne,
W(de(mx/jogzsanosi ne, deoxythym di ne, or deoxycyti dPCEDSI0DMMN3578

nol ecul es”), or any phosphog ster anal ogs thereof,

such as phosphorot hi oates and thioesters, in either

single stranded forin, or a double-stranded helix.

B BRI S AT D7 s o

conditiorpeertt beceogparcdihdan sidicased, dedbentralbbanple entryspbadd foethe earlier
staggéérmry and secgndary structure of the nol ecul e,

e Ic}gpaqel Qhcpngipion. ogﬁgfarﬁglpt 3 %qﬂtré)ll sztné]?lplcap e 2 SHRR %e taken from a

non-EMRrouk %?CJH%&%HI@ Glell q)?%he%ldgl &a&hﬁﬁﬂﬂﬁg %lfs%ﬁfé’ may be a

|ntera|a I'n 1 near or circular ecul es
compaalle, arqaeiind Txtdydinorh tlzegsapret wb;ecmraasrmrﬂsa,ncamds area of the body from a

chr anoso . djs si.ng. the, structure of.. particul ar
secofieh gy ect St sinially BoiTanS? HEdiSSbRst e ot simlp? pascles, age, weight,
sex, @@%C FinRR¢, arh%hﬁ‘bpsa%ﬁﬁ@ E6AgIsh Be H&»ﬁl Y @é:rﬂ%foﬁ Qrea @Y 2BEdrARubject

|V|ng the "sequence in the 3" direction

who at&pngd wigd tpy trnattneahls&mg bmlwm{dh@)faxomlw e., the

strand havi ng a sequence honol ogous to the wRNA). A

"reconbi nant DNA nol ecule" s a DNA nol ecul e that has

undémgdﬂeaadmmkeddhakmhbdbq@&mhﬁeﬂmmmpUhmntﬁnnoﬂshmsddmuhs
(ade%g{ng,lggflnos{agaglgf’élﬁmgro P {d}nlreb?{NA mﬁ cules ooré;'it ?Xg}'lﬂOl’lUCl{ei(l)Scl:dCQCI d
(deoxypfl@osing, deaxypanosicy déoma@ymrdineodr dtdne’cytﬂhliﬁﬁﬂ@ﬂA mobdealies"), or any
phos@oeﬁerr%%lﬁ sl{lﬁeﬁr% tf hs%t h & OSIEB%;L 130 éor%e(s) 3 g(I tﬁnoesterrs],tpig glifi}rzcrg s:ilrrl%e? gtranded form,
ora qmublﬁsefmdedi hehxl\lﬁloubla strandedADNApPIN A j BNA-RIFA and RNEAIRN & Helices are
possﬁ%é e L[ﬁﬁ rlg%u%el%aém(g rr%%lecul )?n% L ep%%l‘éanrﬂaél:] b Og 0& ?ﬁ\u{] %ni%]lecu?e n%ers Ig%nly to the
primarg Iandiaiensndalyl’m'ﬂ@m oﬁﬁlb nwleaclechnd dsds coEeldnit &30 &i@’?pﬁlrtllciﬂeldelrtlary forms.
Thus Iﬂ?s term dnﬁ]uées gou‘cblet ﬁraB& t]blgg foun?i ol lea r}él}nggrtog gltrc\}\lga{r D%PA molecules
(eg rrmtlmctmmﬁtagmam) dﬁasrmﬂsaehﬂruﬂomopcmaneﬁl d);eusqngofhe s]hacﬂurenﬂf particular

a enbodi nent

doun| e pRATN A BLLTRORTE iy & BERMARSORREBESo S nggmat

convees bf Fi0ing enlg thersogueng ia ftersatel 3y dindctibesisiig ‘eﬁ@ noxﬁMsdﬁbSd strand of

DNA%%; %%gtg%])é /hgvg%oa%?qg{n%ﬁﬁ%goq%%)gﬂtoﬁ% &WA% 086 {‘c{c)gp ant DNA molecule"

is a DA e plk itehas ntde@gdhe hdnclechianisiolbgip mpaipiulatiomposed of
mul tiple contiguous amno acids. In particular, a
pol ypepti de nmay possess a nol ecul ar wei ght greater
t hag uskdBereltDhe TerASpotsies dfan BbRted hiideit @cﬁ&ﬂno&@mﬂeﬂlh&ncodes for a

partiGe ey AL RO G AEGHE G 1 (ETsF A P 20 comprises

suffidiét weBbdr @f wnegho&& nidietiBethad efoedd fob &l péptidé o I&)lypé}&ﬁlb SNamauy,

or.sensitiv S|nthetaX|dfa
“portmy BB bole g B el e Pisthnt A SR B pebtse or
polyr&bﬁ(&’f dnadded 8y the po@iyn S@fta\dﬁs Iﬁl&leﬁ)us Siib @i r&1dubRhKREcribed indthe
d r ot ej ﬁ\IA% a]ctlwt related to the [ evel of the
eﬁnﬁé’ﬁ%‘f i REP &’0 YRePHds, ('J‘?Vl'y sanple. This relationship

may be direct, wherein
As used herein, the term “peptide” refers to two or more amino acids covalently joined by
peptide binds. In a particular embodiment, a peptide comprises at least 10, preferably at least 20, more

preferably at least 30, even more preferably at least 40, and most preferably 50 or more amino acids.
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10 a decrease in the level of protein activity

corresponds to a decrease in the level of the genetic
woreook®e2811 or al ternatively, the relationship nMegI/b82005/043578

i nverse, wherein a decrease ijp the level of protein

activity corresponds to an increase in the |evel of

the genetic marker. Such physi ol ogi cal conp03|t|ons

' nCAs”tQ@d heldit, tﬁéecErtr@*ﬂc‘)ll%eﬂfa‘é” Rfdks tlo'arﬂngﬁ fy 1|r é)|o§ed C?f multiple

(e.g., progenitor stem cel s) protein
contfyqaus anpingracids akutaﬁw%a&taa@lymmldﬁ 818y Posaess a@olqc@lalnwwehmﬁayer than 100
kp.a@ few In a particular enbodi mnent of the present 15

i nvention, the nmeasured | evels of certain gene markers

can predict whether a test subject is - resistant or

Sensd dskd/Rerdi? tﬁrt%?“éeﬂetk%r%g’ﬁ@ ok b Q?hgfs‘folo%:fﬁ rp§§lt181f1 whose

such genetlc mar kers 1 nclu ert al
meapired R4, PHA oBprioRin lev4d mithrampls serlvcm itb gredia wlmetbtea test subject is

e R PR B SR B B ot
partivilbPprpedtoe dlr{atiesiiands 366 @S5+s@Ro Wth&"rker o QRIS Ghose activity is

relat%@)ﬁ%eaﬁgqu@g% ggﬂgg%mj%ﬁyg r"i%'(:)(? Hl\;ﬁlgglg‘? 2 gl.s (r%%éqtsm%may be direct, wherein

a deblasst iGRER ] of BR ISRV BN riB¥oh (sl 4 deRpsh B TR 61 BE genetic marker,
25 transcript varia t 2, NMRNA (GenBank

CEET),,
or sl b FERRRP CRE R hersindeciagi g VeV R PesUg activity
corrépollis RganUitiréald 1ithedvdl bf e B&ieid shadkel. SucH plisidRbRE! com ositions

t BUB RNA Bank sion_n
e i R o S, bt DA

RNA, icki®olydtafes, o €46 \elc Bk, a6 hath&SM-d Jew. HRNPartiC(HBBB&ment of the present
acceﬁélon nunber: NM 012291); 30 CanKl | d, Hono sapiens.

inveptigne the seasurehiyglsiof capesar mirkep Gipivdiet Whser aiept subject is
rifhSg Sk B4 CRUER) ol RAGHAR o B BBl O e, o

Cmﬁ@dpm@msﬂ@ywﬂmn dependent ki nase 6 (CDK6), nmRNA

00t DR 0SB PR B e R A Sl oo

gr OVQG'enBaﬂ{tambesrsﬁﬁﬂmrﬁ?dSerbAB@%OW}?t ein 2 (GRB2),

NSCr i variant_ 1, mRNA (GenBank accessi on numnber:
%é%%élgyw PoRiERRIMRNA »f@er%réW@ (GenBank gegsasiore pumber:
k| naggopigyhbi tor 1 A (p21, Gp 1) (CDKNLA),
transcript “variant 1, nRNA (GenBank accessi on nunber:

NMMA 3BOMp safierd TTK, profeimkisssp i(EME) A RNA (udBgak @ccession number:
(Pl I\Q.R/r Ogﬁ%_( GenBank accessi on nunber:

GEFT for Racl/CDC42, Homo sapiens RAC/CDC42 exchange factor (GEFT),
transcript variant 2, mRNA (GenBank accession number: NM_133483);

Bubl, Homo sapiens BUB1 budding uninhibited by benzimidazoles 1 homolog (yeast)
(BUBI), mRNA (GenBank accession number: NM_004336);

hSepharase, Homo sapiens extra spindle poles like 1 (S. cerevisiae) (ESPL1), mRNA
(GenBank accession number: NM_012291)§

CamKIId, Homo sapiens calcium/calmodulin-dependent protein kinase (CaM kinase)
IT delta (CAMK2D), transcript variant 3, mRNA (GenBank accession number:
NM_001221);

CDK6, Homo sapiens cyclin-dependent kinase 6 (CDK6), mRNA (GenBank
accession number: NM_001259); and
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NM 002648); GBP-1, Hono sapi ens guanyl ate bi ndi ng
protein 1, interferon-inducible, 67kDa (GBPl), nRNA

W@ B®nBeaskl accessi on nunber: NM 002053); RXRA, MONUS2005/043578

sapi ens retinoid X receptor, 5ql pha (RXRA), nmRNA
(GenBank 10 accession numbel> NM 002957); SPF45, Hono
sapi ens RNA binding notif protein 17 (RBML7), nRNA

Sapiiie orRCr RS A ER e SRRy R (R transerip

( GerBamlt 1260064 i(GBnBaikdeesssiolMuaMel: LY, 00:5)85!;1“ Human
MRNA for raf oncogene (GenBank accession.nunbe

X082 84Yafl A&m@rﬁmmeHﬁﬂﬁl@aﬁp@ﬁgkaﬁw%P%mﬁ@réﬁéa2kﬁﬁaék

£ s BESRNIH Ko AP b, € HRNARIGBANL 365833 Bifuber: NM_000389);

acPithd, Homoedpiens pint-drwhaogena PP DL iRNA (Ga'lﬁzﬁik)accessiEMumber:
(GenBank ﬁgesm on nunber: NM 006342); 20 RelB, Hono
sapll\él\‘lser2 ) reticul oendotheliosis viral oncogene

hogHRg Rmd %1&% ﬁfe%ncﬁlflg ?ﬁ@&ﬁ 1! ilﬁéﬁercﬂpirﬁdﬁ@imé @%kDa
gene enhancer

( Cer{BBRK), adi:NAs(@nBanﬂnb@esmmmmoﬁM OPRDC’@DL Hom)

v aRGHE TRt fagtens (ERRt R-5ote5 altBA Ry DRI (G8Bank

006%%695310125111%8&&5«1 drmgﬂsapl ens hi gh-nobility group

20B (HMZ0B), nRNA {GenBank accession nunber:

OOSBE%,,angPsapLens bsmbmgmgtlﬁEMelsﬂaéka?ﬁﬂbanBN& ErgnBank
HSPAI accessi on nunber: NM

005 %SSSIO%]%%?%%%?%?&S serine/threoni ne kinase

11 HePeHond %]ﬁ@fsﬂﬂﬁet&ﬂfo%)socﬁﬁ&'d(l IKNTCY), ARNA (G&iB3aklaccession

accessi on_nunber: NM 000455); and MKK3, Honpb sapi ens

VAP ThaE M 063018 (MKK3) mRNA, conpl ete cds (GenBank

PR R Hh e O GI E cn nogper x03450

" 1 gfuesre G elopeneipidhs mardeaudlateékinase 1 QARKANRNA pgingdéte cds
con‘posn ti on whose nmeasured RNA  DNA or protein |evels

ﬁ@séﬂmt}%eé ABPAY: or after exposure to
kf%\%@ﬁ Holtb & r ; ea%?fﬁhhﬁﬁg acifit 8680LE0i0&REhiRg protein 3 (TACC3),

ers” arer
mRNA (GenBank accession number: NM_006342);

RelB, Homo sapiens v-rel reticuloendotheliosis viral oncogene homolog B, nuclear

factor of kappa light polypeptide gene enhancer in B-cells 3 (avian) (RELB), mRNA
(GenBank accession number: NM_006509);

PRKCD, Homo sapiens protein kinase C, delta (PRKCD), transcript variant 1, mRNA
(GenBank accession number: NM_006254);

BRAF35, Homo sapiens high-mobility group 20B (HMG20B), mRNA (GenBank
accession number: NM_006339); '

HSPAI1L, Homo sapiens heat shock 70kDa protein 1A (HSPA1A), mRNA (GenBank
accession number: NM_005345);

STK11, Homo sapiens serine/threonine kinase 11 (Peutz-Jeghers syndrome) (STK11),
mRNA (GenBank accession number: NM_000455); and

MKX3, Homo sapiens MAP kinase kinase 3 (MKK3) mRNA, complete cds (GenBank

accession number: 1.36719)
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housekeepi ng genes. These are genes that are sel ected
based on the relatively invariable |levels 5 of
wWe@2@seesion in the system which is being exam Pedys100$/043578
exanple, the in a particular glsease such as cancer.
Housekeepi ng genes are used 1% normalize results of
gxpre55|on Exanples of such genetlc mar kers i ncl ude,
ut, certainly.are ng (AR
o1 s 5 eRp e ipn b et b S s (B 481
compEBAMKosB GRS G RN/ DA orgﬂn@ﬁ)ﬂ@é@é tenintluddhalREbefore, during
no sapi ens cDNA cl one | MACGE; 6647283, partial cds
or affeGsnmshie tosegssinitbntanoistiarily BBEFaronce senglic Markers, élff‘emﬁ?rred to as
erm'"a f :
houREepb e 1R e i ol AR BT e rBERAUT i il tevels

of ext @sioﬁX@ﬂﬁ dystetd whidhoie bkihg ele‘fﬁﬁ‘feél for e)fantlﬂlﬁ thelﬁl 4 @xmcdlar disease
am | ylnclude but are not Jimted. to i.taxel
such(es 4Ry, Housskespincient ux et eyiommaliseiat f@@‘f EHiFEsign. Examples of

such ?eneﬁﬂ%ﬁ&% Mew @&éﬁﬂy RE6otBliffBtand Geney, Curr Cpin

nvesti g 2004 Since this class of
nol ARRH, Hpmotsamns gltygerrahde deciepRosphaic delsirpgenesa (GAPD),

pol y of the mc ot to
Goc oA (Gontfelk S B HaRe NRH @il o
expIrag90Hofo dapRnb DN K6e MEASHIGEITSRS, ipasihl wid GenBank
reflect simlar response states to these drugs. 20 As
used deegssion nupthst:tREQE M bpl ecul ", " conpound” or
"agent" refer to any conposition presently known or
subsequently di scovered. Exanples of conpounds or
@Qﬁ%ﬁfheﬁﬁv itRgteria PR inh ¢l edul oriths exxeidifanmilyl” vefersao ga:ia'ss of
npounds (e.g.,  man nade, %#érally 0

chen@@hﬁr@gqqtly cgg'gp;owé@s to @@J@ngl@ggo ﬁxqqagcfgnﬁﬁggﬁpg% rg;embers of the
taxoﬁfﬁﬂﬁlk é&gcﬁl%% a?%%étgﬁtlltéglrt ?:ta!:ﬁ’tgxel' a%o , 8bdebRE] P{a%éte{%') and

nuc “aci d nol ecul es,
analegctherds! (iseeKRIIESil and' XRPGIl’f@e smOplfna iaydb ek yz atro @plmlnvestz g

“hybridization d dj t f
ot DSl AR o
pol c} fomtdFeh@hdieroRBH13RARLAb W cdidx Nt is@fRtipatedkhat the clinical

at1 on dependent upon probe Iength washi ng

expltsmpef fitelhietarkedheraintdes@ibed B meflect sigrilar IqSP@}@ﬁéf?éfFS to these drugs.
| onger probes require higher tenperatures for proper
anneal ing, while shorter probes need | ower

ASRARt,QBe teBFindlecale? ORoMPORAE]! dryagi@perds t6any Beémposition
ability of denatured DNA to reanneal when

preswtmm@mraubsegw@bd@swereér Examplaspf sempeipds onagsets having

Rl 8L ST 15 BB i
opti ¥}/ AR OFd i3S frBan mide, patabtlyasudutringyl ardi aplokidy active, i.e., either D

sequence, the higher the relative tenperature which
or Lemping acigseerrbolaydiates, @yelpic acidmelspylenstcs hat hi gher
relative tenperatures would tend to make the reaction
condi tions
As used herein, "stringency of hybridization” or ‘hybridization under stringent conditions”

refers to conditions readily determinable by one of ordinary skill in the art, and generally is an
empirical calculation dependent upon probe length, washing temperature, and salt
concentration. In general, longer probes require higher temperatures for proper annealing,
while shorter probes need lower temperatures. Hybridization generally depends on the ability
of denatured DNA to reanneal when complementary strands are present in an environment

below their melting temperature. The higher the degree of desired homology between the
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nore stringent, while | ower tenperatures |ess so. For

addi tional details and explanation of stringency of
whysioehsrat i on reactions, see Ausubel et al., BUF/D82005/043578

Protocols in Ml ecular 5 BioL gy, Wley Interscience

Publ i shers, (1995). As used "herein, "stringent

condi tions" or "high stringency conditions", refers to

t ho r ters that LG,
oro R g BAEL 1 ik B TR LB k pa.
resul A6FoUBWS fhe highet Ebl&ﬁ/bfter%ﬁ@ﬁtdsmmlﬂ featl € thakdateadhdtivn conditions
dodecyl sulfate at 50 C.; (2) 10 enploy during

morwbnmi,zvalviedﬁwar wEmsraHEhisSBtfe Aot addlidoriahdetpidy shehggdanation of
stnnggnc GF ﬁ%%(ﬁlz%t? 8%’%&;\){} @’ % gﬁlgﬁ)%l é}oeal.\fvd]ﬂelgc lﬂrot@cgﬁ\{h Rfolecular

Biolo@}, Wil ayyingersdi€rce Pabkshefy, (M95%0di um phosphate buffer at
pH 6.5 with 750 nmM sodi um chl oride, 75 nmM sodi um
citrate at 42 C.; or (3) overnight hybridization in a

hv 0 L @
SERHE 0y B N LB B 0 Rty
para(mtdrﬁh&) (1)@enitop b iomiclshrepgthapt hégihtatnperabne Beniweshiltg, for example
0.013 3 spdapishlonile Lo ddgpaiam SueLy 9o spding Bde(iToHItie #50° C

emp[ﬁX{HglIr‘llﬁ% ‘ﬁ?ﬁlhd ?%[}ﬁ% dnfd u%néég%ﬁ g%g;&gﬂaﬁ%deﬁif%rﬁxgmple, 50% (v/v)

formtahdgde with Orige bcwnwa&hmczdimmmm It Rigolll0.1% &inylpyrrolidone/50 mM
sodigg P TRy Abat Saoi 77 e sodudhl ﬁ@gg%%%aﬂﬁpmm at
B A B R N Pl o

(0.75 NENuGSE OWSM%bdnugl Sitvhtd), 50 mnMrsddhmbphdﬁip]zaaé (pH] 6.8), 0.1% sodium
conditions_(e.g errper af ur

onlc st and %
pyrosbgph@tee? QP‘Ph%’%r?P Wi Soplsasa san DO () hem, 0.1%
SDSem ﬁlf’ 12 eaattgfbycsglfitgﬁgl n 9{'\%3&1'&1@ BSoct $h 0.2x SSC (sodium
overni g I ncu I on n a solution conprising:

chloA@&sdddiiRit Ae), foﬁ&iw&ﬁ@ £ 16 tniniide INaH- strlﬂg'enny/kxtals]n smihlsmig of 0.1x SSC
citrate 50 mM sodi um phosphat e

contmatgAIt At §57 Gt |l\é¢fier4@9//osa@sgﬁma<wn§1§10ﬂ%ﬁr@y )ba ﬁ%ﬁn@@eﬁﬁ? flgscribed by

e e
s TRy 9y A B N Sy i
Pres§ KIiog9.esld incltdsthe use bf wﬁsﬂfjﬁmlmﬁ)nflﬁxﬂlhtybrldidamtﬁi cdnldenons (e.g.,
tenperature, ionic stren as necessary

Cem e B 19T e HS. SO 188 SRR (hs R STHAIERA Eopyox 40 example
of moﬁgraf’%gggtﬁﬁ%é ?Egn(ﬁ{ {aﬁsrlg {/]ecr%{ﬁilp %c?lg%ghlag FAG N gllf[?dn Cé)mpnsmg

epends on nuc el Cc acl

20%4 fofmalgide e8 9$C (cmMNam a0V, trivediinaRitese )80 M 3o8#m phosphate
|n the art. The greater the de&»ee of S|n1lar|t or 30
a

xdygnheedtinsehitionol O dedmnisy @eﬂlﬁle?ﬁ’cfég m td@@a@re@éﬂf@wd

he val 0
s U b S B e
artish@will £08gniZéhowto adjusited ﬁén@@ta%r@)ﬁbﬁic@tré@th QAS. as necessary to
decreases in the follow ng order: RNA: RNA, DNA: RNA,

accopnpedarerfactoresushaBPyobs lergt rshihe dikgt Fherapprogriate stringency for

5 g LI A IR e o

complementation, variables well known in the art. The greater the degree of similarity or

homology between two nucleotide sequences, the greater the value of Tm for hybrids of
nucleic acids having those sequences. The relative stability (corresponding to higher Tm) of
nucleic acid hybridizations decreases in the following order: RNA:RNA, DNA:RNA,
DNA:DNA. Preferably a minimum length for a hybridizable nucleic acid is at least about 12
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nucl eoti des; preferably at |east about 16 nucl eoti des;

and nore preferably the length is at |east about 24
woewbeasides; and nost preferably at | east 36 PCT/US2005/043578

nucl eotides. As used herein, /] abel™ or

"detectabl e-1abel"” refers to a detectable | abe

conpound or 5 conposition which is conjugated

| Eect

nuc%{)tgcgerg f)r%fe%abl%# rzlfjfeﬁﬁ %B&L?{el%glg@%gﬂ?%s Q&ﬂ%g it e(r)ra ?%rk:%?zﬂffff) Eﬂqun&% is at least
aboar?t4irimowy>t1ded agdmept prefierably attlbest 36 ngdentales.nol ecul e. The

| abel nmay be detectable by itself (e.g. radioi sotope

| abel s or fluorescent |abels) or, in the case of an

en %‘@Eﬂ felefl qabel“‘é)’“&@éc@é@f@ ?ab@f*%@?efs"% a"’lieké?:'faﬁ)tlé RBel¥onfpound or

substrate cénmpound or conposition which is

compesiton atioh. is ﬂ:ﬁhjﬂ&t@ds@tbcﬂgroe ur[dlreatly‘ ’dx am&rrltlbbdjaeﬂg‘bpepude or other
ref er nentity, which jn its

orefofigipg 56 2 i enclfs apbdledt hubRdk laduiag pr fheromemic

mol@dque qhhe %e@ﬁﬁ?%'defebﬂat)ﬁrbﬂ%ffq& aiﬁ@lbisﬁfbp%tlélﬁ@l‘é &t fi@escent labels)
ultravio li to pronote fluoréscence.

or, 1E>tlmm$@gf mh@izwa@tlc 1, ey O@talyzeu chemisel alterateasl @raesgibstrate
o i@ aﬁEtaJﬂ)C S %:%%1 dye sol particles dyed
HP&?% rnﬂ§§§ 83@3 ﬁl &40t |posones 15 (descri bed by
U S Pat. No. 4,313,734, U S Pat. No. 4,373,932, WO
88/ 08534?;1 EP-A 0 280 559, 0 281 327, U S Pat. No.
4, 7o3sed pyreinpphdiedilahstst refatseancentifye Wilird 15 its natural state, is readily
I N §
V1S1l§l§ délt?l@tut(grtﬁg h%lg% eIXe SO?S){I{]I?P%% ilé% @f%ﬁ Aognﬁgeg ggteﬁ grruyf)ﬁ Q}gpql%ﬁ %@rtnulatlon,

e.g. ultfadidladight ﬁhﬁ’oﬁmter fhfcﬁ:éﬁ:eﬂi& Eﬁﬁﬁﬁlé!sineﬁlﬂe,abtﬁaréoﬁotll'ﬁlﬁtéd to, colored
resent 1nyvention. Vari o%iﬁt
%

cco%lgl ng . to the E
lab ol partiekss. «ibfﬁqse priticlsy dyed lateker AySsRaRAPS
(desPibed by Of3, PEANR) 23(53%@'1]'1%91393“&1%9&‘3‘??%2 e 38/08534), EP-A 0280
horseradi sh peroxidase,” Tysozyne, 'glucose- 6- phosphd
559dePR10325g &hskat. Nact H3e0 10 tiendieralbels inbadeey raihnmeleotlde,
and ot hers have, been di scussed.in, detail Eva
radippaqye FHOSFARcRs, 2y HOTSSHT: MPAEE 89 2 EEP@%CSWE%
Met hods in Enzynol ogy, 70:419-439 (1980) and |n U. S.
Pat. No. 4,857,453. 25 As used herein, the term"kit"
r efAsrused berain, éhldirc¢téahﬁS”rraf¢m‘ta@tnzxyneesc@nplsoshenge@ aecopding to the

r.e _cont a;ner s and abel packa e insert
Pfesgl‘ﬁg%%%nipa 0% S B shdde e AR AR busl kb in the art
t, BRaline p E&Fﬁﬁﬁge%hﬂﬁbﬁsef%i/sh%fﬂxﬁiaﬁe stozgme glucose-6-phosphate
detectable | abel ed anti body, detectabl e-
dehgh@ge@@rayy lgctede ﬁ@w@g@nasgemrggqeaﬂqega andishesg have been dlscussed in detail

by Engn g(}%grgl%é)é %\?/Slg]mﬁ?%&%rélak%s %ltal n to%‘&ﬁdéﬁﬁ?z mOIOgy’

70:42916di(19805 anp ir€U.S. e N 4185aa58r i be the total RNA to
obtain cDNA and subject the cDNA to a pol ynerase chain
reaction using a set of pri nmers wherein one or both
pri - d - Ad
of %@ﬁfgéi?%r%mﬁg{ee[ Itér?fal%lgl 118%2 e%at Cgh% fn%ﬁ@f’acfﬁ?@&ﬁhﬂ?sﬁr% one or
morel contgngs aadd lbheﬂ bepakagointerobn aﬂﬁSSdﬁIMie@W,lth the containers. In a

ol i gopept.i des or WD 2006/ 062811 PCT/ 3578
preferredgengbopcﬁment the containers may contgﬁn a detectU%F ageleé ant?body, detectable-

osomes

labeled antibody fragments or detectable-labeled oligonucleotides. In another embodiment, the
containers provide the means to obtain total RNA from a bodily sample, reverse transcribe the
total RNA to obtain cDNA and subject the cDNA to a polymerase chain reaction using a set of
primers wherein one or both primers are detectable-labeled. Additional containers of the kit

may be included that contain, e.g., diluents and buffers, control antibodies, oligopeptides or
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-19 small organic nol ecul es. The | abel or package
insert may provide a description of the conposition
W@2000062818S i nstructions for storage and for tPEI/US2005/043578

intended in vitro or diagnostic use. Furthernore, in

accordance with the present {ivention there may be

enpl oyed 5 conventional nolecul ar biology

crabi ol.o conbi.nant tech e
smalforgemgraigetie. Fhabeler PRoBR® iR A HeeviaP & Sesfirtith gg e
comﬂo‘é 0% aks RviinNg ihdth@fiisUbEestorn@s an€ ff the RHAED @Kvitrofh diaghbstic use.
Mani atis, Ml ecular Coning: A Laboratory Manua
Second Edi ti on (1989) Cold Spring Harbor Laboratory

et FihensOi R oG e Bt B ol e Ay R Ve
convéfﬁidﬁﬁ?ﬁolecﬁlﬁﬁbﬂolo Qni‘érol@olb &r arfiGecob@itharit VA techniques within the

A i gonucl eoti de nt hesi s . Gait ed. 1984)
skill pfidieairte Siaglt tgchaignes afe-aplaned fsllwln thailiteratuge. fseeg e.g., Sambrook,

Fntscthlgg%\/l f ainatis, Z\golé(cuzc? ?l]ofgfn gl""/ﬁné%& gltobpﬂ[g%cg]a% (?)%in]i?ﬁntjiacﬁﬂl989) Cold
Sprlrlzgglﬂtrb&li,ﬁwrﬁofyﬂ?rbss Eokis$pring, Hatlor, NESSBHik; (hbmm'tﬂahibzmk etal,

19890 404 Eamigt; drreschbiigeaneh V! é%?%?%dl@@ﬁ’ oRgred 1985);

OZzg@#%rggggc g}\%tﬁ%vzwgfpgét gopgg?ﬁﬁmﬁ’e A%?(? hg/bézaz 2Rb2 D ames &

S.J. Wigaiisals. (RO8S)];tleatsaabtey Ausd sasimvh¢Bile. lames & S.J. Higgins, eds.
198l (5 oA Cobarheng IR Bt s Ead s dad Enaymes
[IRL%SM& nﬁ I‘%}ﬁeﬁPA ggzcu?buﬁﬁvfo%ﬁkulgr Z@Jmngz@l@@f) F.M.

cre ning een used to el ucidate gene
Ausubahertdl.oads. ) Gwmat BrcgoaulsmsMelsrcwafaﬁzcz@@n dotmaWdliey i&sSons, Inc.
| egans (Simer et al., PloS Biol 1:E12, 2003),
O99§*osophila (Lumet al., Science 299:2039, 2003) and
manmal i an cells (Aza-Blanc et al., Ml Cell 12:627,
2003). 25 In the present invention, HCT1 16 col on
cancer cells were used to screen siRNAs directed

Al pst gi@ﬁ%hf%@“"%er g Igﬁ%% Erag}-%&%eg%g? ﬁ{)(lﬁ:il?grranded RNA

to 1n@rid‘e&ﬁé SeghBdRiofl WERMRNA %dntfaﬁmﬁg Bdmslegalsukgiehces (McManus and Sharp,
dose-response curves, Using . this approach,. applicants

Nat R\@\/%e@ﬁ WA 71 HUR)- Rbdt S%s@@r@slsqs&ﬁ%rseé tpeheidats grae figicign in
oS S0 O3 O T PSP 211105

Drosopliis @ unm m‘dl y sz@@ce@%ZO%ZZQOB»TAMammhIAnmeﬂa(AAza- amc et al., Mol
otentiate docetaxel - induced cell death. WO
Cell 3@@670@9@1-1 PCT/ US2005/ 043578 -20 Thus, broadly the
present invention extends to diagnostic nethods and
kits that may be wused to identify whether an
i nHi the greskntviheention CHR16 talki ngpcar cedls ivadrelesadrtg serakn siBNAs

I
dlrecgedcagtamxs? 101 cancer-related genes, mostly comprising the kinase family members, and

* the docetaxel killing effects were quantified by high-resolution dose-response curves. Using

this approach, applicants have shown that under-expression of 9 genes, including BubR1,
Bubl, Mad2, Mps1 and GEFT Rac/CDC, can inhibit killing by docetaxel, whereas under-
expressing 15 others, including Pim1, p21, TACC3 and Aurora-A, can potentiate docetaxel-
induced cell death.
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will be resistant or sensitive to the drug. 5

Appl i cants have observed drug resistance to docetaxel,
wob@seg1dr ug resi stance is associated with tPET/USRE5/043578

of an expanded set of checkp%lnt control genes

i ncl udi ng BubRI, Bubl, Mad2 Mspl and CGEFT Rae/ CDC.

I ncreased docetaxel senS|t|V|ty corresponds with the

s of ne of several genes. i I ' -
e e BB EREEA ol b DGR bt moy e
used Jc'(ﬁ'aéh‘effy Wi 38 indNidelavH isRither takilAGESomiddripg takdxdfd docetaxel
Cpl, and inhibitors against these genes may serve

will @sre@lsmﬂ urshdtivdodhedrugo docet axel therapy. The
mtotic checkpoint genes serve as a fail safe nmechani sm
to del ay anaphase by the 15 inhibition of Cdc20-APC
( ampphass-Harekkived deankBihee onlocktakéiewkibreby dalgaesistance is
of sister chromatids_ are pr perly attached to {?H
associgtedpith thplostirlansrganded s o e ckppint cgpelgeneyglding BubRl,

BublaMaer Mgg:l an@@}lEthﬂé  ABBE, 2002) thus allowing cells

mtosis and enter additional cell
cycl es vvlth a precise conplenent of DNA. In the
presence of m crotuybul e inhibitor

f rloRTeas cgtage] sensaiiyity; smngﬁ gvllq%)}hg E)lﬁlp ég g%ey)é&:ieiﬁ)gg?veral genes,
incluﬁir?Tl]"%E gP?KQ'POkXMA eRtl %ﬁ&s%&ﬁf@mmﬂmglmw HSPAIA,

or’ after sever al cycl es (Tayl or and
BRAWB&e@uroraCAl Pirg9; TATC3 an@g)‘l)lwafﬁh@lpéom inhihitors agpinst these genes

m crot ub I bitors w oss of mtotic checkpoint
may ¥aKeds %V%lﬁgblﬁg J%ﬁlﬁdgﬁt@ﬁgt BeEPY's to escape mitotic
arrest w thout undergoi ng apopt osis and lead to

chronosone instability (CIN and aneupl oidy (Shin et
al The @itntie phe@épqunﬂgengsser;z@@gz) failsgha g@qgarysmd@ gjay anaphase by the

1nh1b|5tﬁc§): %ﬁt (?cg%&%bfg@? ?qn\/\eféarse ?cgnelé i e%%ﬁ“?’g {th‘fl tﬁé Eﬁgﬁ?hores of sister
chronfYBGds zﬁ‘@gfb celg dttashed (MBETit&@R) spind(eSutdinl@hed bt the €quacer(Zhou ef al.,
Res 64: 25 2004). The Pim 1 gene encodes a

J Celd ¢i Hé/iiﬁlﬁe%(?ﬂ%éh% #Hlogeng pells tp éfrl@hgfse%mgogﬁall@ entegaddifional cell
cycle% F}[ ? é | 8o B%ﬁ%?te of] nﬁ"Al thfl i %és@ﬂcélﬁ%nﬁﬁﬁtﬁbﬁlé RO cells

proli i on, apopt osI s,
exititig!fromi 1gR08S tah ndippgetipfopediygegrggate Hiesr cémlmnmmm agd (yderdly

et al Bi.ochij n Bi ophys Act 593: 4 002)... . The
undepgQ-FROBEASE HIRGHHA N GT A ?rase"?rﬁfi‘%?brﬁyﬁ]ﬁé??%}’ﬁ KLIMGRGen. Cell 89:727
199723’15193 SRR o nbioRbul ?@aﬁlﬁlkfi‘tﬂg WiHIENARS 8EmeBER @1§&k§omt genes such

tivity neasurenents, denonstrate that Pim1
as BuleRjudlatwsoells Mememndon@amese Withqmm@)pmmstxls kayd lead to

chromspog bR dora i 3eeuoial R &gl Caor a4 300

Rece@fld, B4 rE@¥ Y %ﬁ’r)i v%r@gé&&até@ Ahee hddrb&ibuleSinhibitor pachtaxel was used
sehsitrzing HCT 1 ells to docetaxel; consisten

to treat BobRé pod Madg hlovmrrggulaiad MR- Ticells (o wp Hbr Garger Bﬁf 64:2502,
20quubstrate of Piml (Wang et al., BiochimBi ophys Acta
593: 45, 2002). Pim 1l down regulation i nduced

The Pim-1 gene encodes a serine/threonine kinase that belongs to a small family of
related kinases. Pim-1 function has been linked to proliferation, differentiation, apoptosis,
tumorigenesis, hypoxia, angiogenesis and mitosis (Wang et al., Biochim Biophys Acta
1593:45, 2002). The microscopic imaging data, in conjunction with AKT hypo-
phosphorylation data and elevated caspase-3 activity measurements, demonstrate that Pim-1

down regulation enhanced docetaxel-induced apoptosis by inactivating AKT signaling, which
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some apoptosis in the absence of docetaxel but was
nore effective in the presence of drug, 5 whereas down
w0 e@abexsion of transform ng aci dic coil ed-coi | POT/US®0F043578
TACC3 did not induced cell gdeath in the absence of
docetaxel, indicating the RNAI al one had no effect on
cell proliferation. These results suggest that
depl eti_on. i f ' - o rent. -
med RS QRY. S LRSI RS B A BNl S tuing e T116
cellsA6 docdtintedt] donsibtentORiEh &oets khawing et bRV & plaosphorylation substrate of
activation of one or nore of the 8enes descri bed i.n

Pim-tA§Yang|er ghaBiprhignBiophstdiia 1By, 208¢)- Piasledqyanisgulatign induced
o | . .
som Sy e P TPt PELARCHRLCR Ot ERE presgy grdre
whetenedb Wi négubdtiioa b€ gynsfdbmiag peidicicoilbdicod phaidin AL C3 did not induced
cll et B R R A ol K5, Ao Y e
BULH N0 TR CAsSHe st FILADNANRL PV fFQeMTIERMs ¥ evoke different
pmhgér%ﬂ (IS}gt ef f ect iSve%éel:'fsss ofﬂéc:t{l]ermt he? apf/ ?%rr tlﬁe pg¥? eentl. eren
meclBiniyss s sénsoinntgonbls ¢o decetpxel. br east, col on, non-smal |
cell lung, and gastric tunors) or short-termculture
of tunor biopsies from undiagnosed cancer patients or
pataicestatnoH if B dpetttdehdRvaioh! KAVEBHA of Snd¥rak&e $€the genes
in order “to isolate DNA (Hafner et al., Arch Pathol
desctibgd ivebabl@lzandd? and peedn lqwstsraf fiese genesgnay bagptilized o select a
Cangcer. Res . 5785 004 nger
theragRUEE oo i YL 3 €515y IRBIAES  Rhe A0 BuBhent soatey.
et al., Jbnmunol Methods 290: 121, 2004) to assess the

| evel s of gene activation or protein levels of the .
geHe3 padiseler grabrdimentapeethodinravidesk that romibse thergetieion levels of
[

one {E8 5 ¢ B SRORAR AT Bl nFERRSEDH Afbuff Bl Bssess and
predice sffectbeacds of pidnesthérapy forahd paeieht. Biopsiesdi@s tands (ay., beeast,

a useful tool to nitor a patient's 25 response to .
colopqnagsyell ocdidupaiieng segrie ﬁ@ngﬁ)eogéﬁwﬁﬁ% REliws ,0? m&rﬁwm from

i dtfe Y i i
e o Rt RS yHfnBing AR i Wocessed n order
to isalate, DNIBi (Tafiher 8caleetrch Padiol LabMeyd 1BAdi28é, 2103aRodrid®E et al., Clin

Cangey S0 185 088 st B CRRAE Py L3Pt ot o ¥ D 003) anclor

protdil€ ﬁ?s 8l dr 91, SBRNATASRods9011 PNl B £:6ks!IRMKOSY beSene
(PB sf cell's may be obtained fromthe subject or it 1s

activatign oppeotdin layels of thet ganas descubdd indrablecl I oeq pybset thergof. Gene

sample for a.desired cell..type. .Cells.,.may be isqgl.ate .
wan oS angirotit St & par g ad 55 g B meug! SFnerapeutic
respSnketAsotefial tréffleat dtRifediss dhd nitiytielDEhieas tb61ab ntdnfier 4 Patient’s

an particul ar epitope 2006/ 062811 PCT/ US2005/ 043578
resporpg toHherdiy. desired cel |l type. Wiere the desired cells

are in a solid tissue, particular cells may be

di ssected, for exanple, by mcrodissection or by |aser

c aplcusding 16 e sede irnventidd, BWA (RBgrdsolatet] fidin tundde kanples using
278:1481, 1997; Fend et JPath 154:61, 1999)

al ., . Am
any gi\jhe ﬁ;gzqu'ble mgthpdsgqmmonly used in the art (Ullmann et al., J Biomol Screen 9:95,
2004; Badiee et al., BMC Biotechnol 3:23,2003). One or more cells from test subjects are

obtained and RNA is isolated from these cells. As examples, peripheral blood leukocytes

(PBLs) cells may be obtained from the subject or it is also possible to obtain a cell sample and
enrich the sample for a desired cell type. Cells may be isolated from a cell mixture using a

variety of techniques, such as cell isolation using antibodies that bind to an particular epitope
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fromtissue or cell sanples by a variety of nethods,

for exanple, guanidiumthiocyanate |lysis 5 foll owed by
w@s@hb/06a8nt ri fugation (Chirgwin et al., Bi ochenPGL/D§2005/043578

18:5294, 1979). RNA from Sizj;lg| e cells my be obtained

as described in nethods for“preparing cDNA libraries

fromsingle cells (Dulac, Curr Top Dev Biol. 3 6:245,

1998) ., The R I f Urt hery. ' .
on 30004 A0 BoEEBTRL S B U RSP G s may e
disse®O4, ¥ OxERM, BRYNiBRdiss&dtRh @ b 1061 @pturBifcdizpdction (DCM) (Bonner
particular, p I%?-T ol i gonucl eot i des nmobi | i z

0 d nmay be | ed

et al. o¥ricuce 13- 44 % pPBT:tFend el a..skr ¥ Earls 139 1.1y RiNfa ity begitracted

NA. Kits for thi [ ' . . .
from gg%llelog B?IL ?arrfpg?s A ganl%f%g BFI?’%tél%ﬁ/gsfélgg e éé?“hgiﬁfi iup fhiocyanate lysis
folloJ&PHﬁ@}s@mﬁﬁgifu tﬁ)ﬁQChﬁ'QlﬁlﬁﬁergN Biorherkisriyd rﬁf@@@, 1999). RNA from

. acconpl 1 s .. or exanpl e, prinmer-specl JBNA .
singlesgallsieayi e, obéringd ps depeadaddu et 191 e 111%1%}?4\% gtep djpm single
i51<a | - di i it

cts PPRRE, EgAPRIRITR 983 2o STRIEN, gl pRcity o o
a parB@ild&bdciesl A8She dnbatiment, &dr exarapler pYly(A)BRANA aray dreyisaddted from an

anplification nethods are sujtable for use.in the ..
RNATaPRS Y BIICHE. BPBSL A ST FRHSSaREY PREPHaTge! fbf solid support o

serve% %@%ﬂgﬂ, ligpag_%'nfolr LgaS8 . RIS thig %;?lhios‘ég aﬁé—&ﬁ)mér\‘%llg Rdailable, for

om cs 4:560, 198 | f-sustaine

examphy terdessagllileakitghife FeMnologirs: Girand lstand) N.Y. pEssichement may be

Acad Sci USA 87:1874, 1990Q).; | ei ¢, aci d_base .
accorgButeRclor S b st PRAGEAD G &y SuR B BRI rognds oftinea
ibl bRl bR BDNMOIhtBdsiddnd teriplate-d¥ddcte At SeinsdBption (Wang ef
amPlgg@{lﬂi@g&%%gggl)) VET ﬁodsé fo? lé-’CR techenol og)r/ ar esuﬁgtllclm( e
al., ProoNat] idnad. tei EFA §&¥B.7, 8989; Dubare! phctiiddogy :
Principles and Applications for DNA Anplification
(ed. H A Erlich, Freeman Press, N Y., NY., 1992);

PCR \Brigty @ ainplifiatOni iethbds Metlings fpdseNprhe mathiodssf the present
) (eds. Innis, et al., Academ c Press, San Di\%go,
invertigi; ncludirgofyy examplehRCRAzata ghaia reaskien SCRYEWHend Walksse.

by. usi . . .
Gendf 755, 3805 e U0 R0 8980 . RIS Froc
Acaazls%g lzvlsaaam r&ga,gl m;lﬁl?lﬁbiﬂ aﬁmgmg sédufepoe amphificaiiig (NASBA) and
abel ed an etecte rjdi.zatiqn, usi t
oo e S e DNy SOk Y Bl e
t r o . oki
or ¢ SR R AT R S DERE SIRLBE s o
Applidatibnd fab EIN A @ nipiiftcatien (winH. Ab¥rlichy Eresman Pagss.INi Yot Non, 1992);
usi ng nucl eoti d abel ed, wi.t h. Lne- 3 i,ne-
PCR(PBg‘r@g%lé: A Gu 8@64110‘3%?@5‘%@1%3%‘%’5%@ ana§,gei al?h%fna'gg%fcgl?ress, San
Dieggﬁﬁg@gﬂ ot her fluorophores. Furthernore, indirect

ng such as FairPlayTM am noal | yl | abeling
(Stratagene Catal og nunber: WO 2006/ 062811

Pc:lrﬁé%%or?lé}g ﬁg’ ?a%gled_fgrs detection by using any of the methods known to those
persons skilled in the art. For example, using microarrays, such as those manufactured by
Affymetrix. RNA is labeled and detected by hybridization using any of the methods
commonly used, such as, direct RNA labeling with dyes such as Cyanine-3 or Cyanine-5
(Perkin Elmer MPS544001KT). Additional methods include direct cDNA labeling that is done
by reverse transcription using nucleotides labeled with Cyanine-3 or Cyanine-5 (Badiee A
2003), fluorescein or Alexa dyes (Molecular Probes), or other fluorophores. Furthermore,

indirect cDNA labeling such as FairPlay™/aminoallyl labeling (Stratagene Catalog number:
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252002), 3DNA dendrimer |abeling (Genisphere Inc) or

enzymatic signal anplification (M CROVAX TSA, Perkin
webewend28mey be utilized. Alternatively, RNA naRCDES2005/043578

quantified by using RNA proges that are detected by

enzymatic, fluorescence, radioactive or |ight

emtting nmethods. 5 In one aspect of the present

Nl [ [ j f . S| :
252003 N Benrs R 2B sk ) DRl SRR By lfation
(MICIRORIAX TSR, Rerkin ERhéryBlag baueiligeheARémaltitealy, RIeA ecty Hehpantified

speci fic RNAs designated in Table | and Il or,. subset .
by using RAW¥ pighes hatare Arteated 8 rigzymalieiiorescenrs dpdippgitye or light

. [ of the specific fragnment anplified by
eml&?geélgfré{shgagr anscription is 10 acconplished by gel

el ectrophoresis, polyner electrophoresis, direct DNA

sequenci ng, |ight detection ss of. a_f.l uorescence
o1 QRS ABRAAHRS rerER ErrBHET. NS adingh g hE B Sample and
Taq¥Plet A tiﬁ gm%?)ggd i HIRLREEN 8F YefR mdRer@NBIHEK are generated to

aspect o ent invention, Real Tine PCRis )
deteattthd speeifictRN Al tesignaldsl iolTabledurcddbor sibset thireofrartlamplified using

obtained fr a tumyr. sanpl.e is reverse.tr.ans|ate e
reverSAUGERIS. RSOt A TR CHERET, GPRNY Pyt flss Banscripton i
accoftPBishdd iy LANER cH§5Ho9A, Bblyhdr SRBErSpHorédd] dirbct N A WBGRIcing, light

t her eof "usi ng pol ynerase chain reaction technology. .
detedameoiss ofe BlomRRncd Hgedl, dngymatic waeidorbpr defegtion by hybridization to a

ElltﬂeCtﬁrﬁ?pgﬁﬂr esi s and ethidi um brom de or CYBR green
complemeptap RNA "y neasuring the fluorescence intensity

from fl uorophore-| abel ed sequence specific probes

rel eased by 20 polynerase. In a further aspect of the

pr Exanether aspsat @fgh,e Presentiveventipn.oedl Agne BERns pHliged tg detect

. utilized. — RNA A fr ; .
olisfcleo 0 TP RS SRR Eitp LR WIS AR o cDNA
PrinRf Qe gemepared fnemplHiAhadpeidiaReAs dedgiatedninatilellyand II or subset

therqof g0 2o BRSHA S B 2 0B BRI Bt S i00c TN SO abeved by
gel e%%cérgéﬁ@eﬁ? SEEOhi FRSE BYSmidk Br WBI?}%{/&E gfairﬁﬁ%’ 8¢ by Heabifhg the

I nvention, gene dosage used as” a
fluosseenogattansity fdhchnaopludre-dabaledseqypnct epeelifi. prabes rglensed by

dosage of the transcripts in Table | and Il or a

POlygigrRsEt 30 t hereof may be quantitatively determ ned
and assessed for whether a tunmor will be responsive or
not to docetaxel therapy. (Rodriguez et al., din

Caff e furftesasp@ctot8he pesau jnvesiios dNarthiesn blgging seqhsaloghnas utilized.

RN ofusti oo ot ERRle AR Merlieb 53 s Bl Mopresis and
trandf&rTéd-5320 Q 4 b3R8 RN A 4bilin&sis deRah 8 d Wy thybdie @i @x@ling probes

if they are classified as,a responder or another
labeled with radioactive isotope such as P*“ or by enzymatic based chromogenic or

luminescent assays.

In yet another aspect of the present invention, gene dosage may be used as a surrogate
indicator of transcript levels. The gene dosage of the transcripts in Table I and II or a subset
thereof may be quantitatively determined and assessed for whether a tumor will be responsive
or not to docetaxel therapy. (Rodriguez et al., Clin Cancer Res 10:5785, 2004). Since this

assessment may be drawn prior to neoadjuvant (treatment prior to surgery) therapy, the patient
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chenot herapeuti c agent may be adm nistered if they are
classified as a non-responder. DNA is extracted from
W@ 210606281t unor bi opsi es and purified to renpovePCT/US2005/043578
contam nants 5 using nethodsmﬁs performed by those
skilled in the art. Methods Utilized to determ ne the
gene dosage in the tumor DNA include, but are not

s B SRR B0 S5 ST R g,
chenfAhdi@peutia Bodv (iﬂha%éb%- éﬂ?{ﬂﬂ;stel%ﬁﬁﬁthey Red¢lhgifed ata mdh-respOnier.

Cancer Res 10:5785, 2004). Accordingly, these nethods
rray be wutilized to determ ne copy nunber of one or

?\I ﬁréggraét d E%Ht Ir?at#entatﬂl%ol‘ {)lrrggl%e : S&Fl?{f?éa th ?etﬁove]tQ)ntammants

con e or erence yet “anot her
usm@ﬁi@&@ﬂs af pdrf‘tﬁmleﬂ &y ehdse skilled i (e artpMetieids utibzel to dateemine the gene

used as a surrogate _neasur f t | ls. .
dosa B 65 Mrr NG IHAVECBLHE SHOURHIED 16 Ghmel e B Kagenomic DNA-
chtp?flp ﬁﬁ?ﬂiﬂrﬁﬁ‘za‘%n of SE6YBEh PRafier NS, U @ﬁ‘?ﬁfhbpzaﬂ R81187:1221, 2003;

esent | nventlon encorpasses techniques to
Rodri@ermaaur(élm €Exvrdes Ref 1686 2084)% hMcouhnglgstpmdnttbOdStmaY be

i B B SR PSS SR AP B R e Bars o
contf@@&ﬁﬁl% oPfeféreREE@hAletsve response to docetaxel .
ds of protein detection are well known in the

art For exanple i mmunoassays are nethodologies t hat

| o | bodi detect t he ex
or By 8 8 0log e SR s eEsaPRAE o P agadffoene
meaétﬁe HE@&hsb@ptde¥RE PrétoR 19VeH IRive HRES thtﬁﬁrﬁtonorreIatE?wﬁh smp’r&ssmn or
genes listed in Table | and I1. Additionally,

elevmm Al té@salgnt Iereals. s, dhbissent feyventip eRGOFP2Fses feshmiares to
mea%i: gevF 8? prot?lﬁs g%y c%ﬁesggn%dta e, ?l?gﬂ}fﬁ% ggdatgfs :%ﬁg?deg by the

trandeHbtsdh Fablet] ahd M. tadteiB,ard dedted hipiriiged -as Mébsites of abﬂ)mﬂﬁctwe

ELI SA assays, 25 sandwi ch ELI SA. Alternatively,
resperss 49 dogsérxel ety gf @rﬁtetrb%t%onaar%vv@@#p@% e aP gy cxemple,

1mm'(t)1ﬁ84pso%§ a?eolﬁfeﬁg 51‘3%1& bt edplo ?'aﬁﬁb&h’@s Rl deBRMHE |e§81%ksq@1§ of a target

reco ze proteins encod
pnﬁﬁhanSCrlptS in Table I and Il (e.g., aptaners). Nhss
spectronetric anal ysis of biological sanples nay al so
be used that determ ne the conposition of polypeptides

by In% cﬁldﬁ'eﬁﬂ)oﬁﬂﬁeﬂi’ ra%‘ihﬁﬁuﬁ%sﬁ? W @ed WRHAE: IS 3protem products of
pept i ragnents after proteolytic cl eavage.

one plrmsmgenemtymd incPetiel addf. Additiopalds estibediessighinst ayeins of the

o A SO e o O SPROL 5 HULESERL e hes

detetidR) methbBOlaRHA Sut bFeaRt Bhited @ Qﬁ@ﬂ)lloﬁnﬁ%? AWéstan %B:i’t;*, @1 ISA assays,
salts, chr ormphor es, radioisotopes, chelating

sand»GO6EDERS 141@@4{11{932,0@@@&@55730’[ ang@oymg antlbodtes are contemplated and

include approaches that utilize DNA oligonucleotides or polypeptides that recognize proteins
encoded by transcripts in Table I and II (e.g., aptamers). Mass spectrometric analysis of
biological samples may also be used that determine the composition of polypeptides by

determining the precise molecular weight of peptide fragments after proteolytic cleavage.

The present invention further encompasses suitable labels including enzymes,
fluorophores (e.g., fluorescein isothiocyanate (FITC), phycoerythrin (PE), Texas red (TR),

rhodamine, free or chelated lanthanide series salts, chromophores, radioisotopes, chelating
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agents, dyes, colloidal gold, latex particles, |igands

(e.g., biotin), and chem | um nescent agents. In an
w@swens280f t he present invention, the radi oact PBEUSRD&E43578

used may be isotopes such 5 as 3H, 14C, 32P, 35S, 36

a, 51 Cr, 57Co, 58Co, 59Fe, 90Y, 125 |, 131l, and

186Re. Quantification of radioactivi ty I evel s may be

s, TSRS, Ho b0 2B LBl e

agenftibst ances may be used. In the embodi ment wher e t he
| abel is an enzyne, detection nmay be acconplished by
any of the presently utilized colorinetric,
sp clrophot tri ] S ,
b ﬁ'e(iq o?ﬂ% 1:%8&8} 1nbéi§%)%éﬁx%ﬁ*%&1t8£égﬁ'ﬁl é%égéeﬁl ma V%be isotopes such
as SEI hlelCaJZP 36\Sf36f Chen Grsprt, 5®C0159Ee iQWer]QS fri3ilg anid S6Be
of etlde blndlg%lsqents suc ti bodies . or d
Quanifisgheneiragroag PHisw ez e PeHaanekianeh uaeHly Savgha
Bl b d. I
0 T L R 0 kg .
the edtboidtnaahy w]a5rerthb Miel B aneha/m@ dateofien mayg be awﬂnmmhw]by iy of the
pres%%&gitlélpef égltggl%eg‘% Isg%%t?% Lo tt%ﬁe lg{o%lﬁ?t%%ﬁn[os egﬂmg{rle amperometric

t KYoRs A heynol ogy Wley & Sons, Inc.
of g{lehh@gﬁtt%%ol%t I (1991) Essential I|munol ogy, 7t h

Bl ackwel | Sci ent ific Publications, Oxford). The

and Fc re ffector t T
ViR —
or fr@érﬁ@ﬂt@&f anf¥Bodie.i Mﬂbfodiésqmlﬂﬂé pélytldgalring 'mdregioaal d’m@boﬁgs
been enzymatically cleaved, or which has been produced

prepajeti aoeprding o prrventiengil mthod@g),ggn Lndyja small p@g@n)of an antibody

molegeﬁﬁs ﬂf gg{atéapn? ! }asblgésjd?’g&rﬁ‘ tﬁé blnﬁﬁg%%%%n%p%péﬂ?c* R:??igﬁ{o'b@ ?segfm

gendP4ICSRIAE, WNRENDBO)The E}lpeiiﬁﬁ:natl detretatiahd e NMafdme [@chunology Wiley &
anti body fragnment_such as the F(ab')?2 f)r[l

Sonsglid.s g yoﬂaﬁham £16)) Brentsmenmoltey ity IAciRll Scientific

Publgcr%ggu Cg)géf&ﬁﬁ 6R! Jrg anﬁlr_E‘;cqgégns $6r e\gﬁr&ﬁ‘e BAsSe ﬁﬁ‘s of the complement

hout™ t he I'dn, desrgnrate Fab
caschdelgimardnot &ﬁdﬁd&nmﬁtlgamd)mdmg hen amibogg firoim W&Llohghs pFe& gegion has

xS B S Ty i

an FF:&)QE 1kﬁ%gm t }Qﬁng BBihQ)@ﬁYe e{ﬁ%@!ﬂl birladl it e BRdEtact8htibbag. Thus, an

ts are the major determ nant of anti body

embspiemint oﬁhe y)re(santsnvglltlen ﬁtihtasa‘QiWabquht}alew antibody &ggaent such as
the %ﬁ) M&yﬁ%ﬁ é@pﬂda@&{ %%r a%tcll ht CQ@’H@}% IW rthlf())g;thﬁéa ge%r elnrz]%naucally

clea@&i BPQIE&H'H&Q béGh ﬁ@ﬂxﬁdeﬂ )6v1th6ut ﬁl@ |P%trb§iﬁn dBGigAgted 8n Fab fragment,
-known in the art, within the antigen-bindin

retalpe Dn¢ ofithe ﬁnmnammlm@ sifes of Be ﬂléactain@b@@rmpléﬁlﬂﬁtl%ﬁbl g%gments consist
o5 B BP0 i dent

Fd. TE@F@H§% &35 hre tH ntafbr BleRhRiaht @mtib@ﬂ}t spREMicit (asihgled'd fragment
of the 2006/ 062811 PCT/ US2005/ 043578
may be associated with up to ten different light chains without altering antibody specificity)

and Fd fragments retain epitope-binding ability in isolation.

As is well-known in the art, within the antigen-binding portion of an antibody, there
are complementarity determining regions (CDRs), which directly interact with the epitope of

the antigen, and framework regions (FRs), which maintain the tertiary structure of the
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-26 paratope (see, in general, Cark, 1986; Roitt,
1991). In both the heavy chain Fd fragnment and the

wo p@eneshei n of | gG i nmunogl obul i ns, there ar eP€¢DUS2005/043578
framework regions (FR1 through FR4) separated
respectively by three conpl é%‘g?ént arity determ ning
regions (CDRl through CDR3). The CDRs, and in

particul ar the gl ans e.particyl ar t he
paratgp(3ge- dh g?f}?r%déga%g 9&&%@% yﬁ%@ggbwg ﬁsﬁwg #flg}n by fragment and
the 113RE dAROYE Igeeiﬁinﬁ&xﬁ)'gtoxunﬁst tliese MRVoWEfdm&ssrabbdished R Inhrough FR4)
he“art tRat the non-CDR regions of a mamalian

separatedirbrpdytivedy by threeqsinzdenientprity determining regimsiSTdY! through CDR3).
mhe EERSPRL i SORO SO A R ER B8 gy e R,

are 12p41y RQAPYnsiTIBIfST Ardibb®BipecifRay] Yt iWRovivadl-etablishédin the art that the

devel opment and use of "humani zed" anti bodiigaslﬁl n
non-GRRkgivonohumamnere apfikodyovay beraplacpdVHB SpibaHEHan ¢R

cons 0 0 P g LTSGR ybUESHL B o
antib%dﬁ.zﬁl.iéﬁ%oslt 51,651|8§5 nﬁ?ﬂ%stég:]_, m9aBe ?I&%l@mbng aﬁB@seZﬁS‘)némEmilzd:@'/‘
uman nonocli onal antl podl es SO can e re e ,
antibodies 1 whish nﬁnr}@map_rcé?%@%rﬁicevgem?x Jg?ftfé t‘bBﬁWF‘g ﬁ@% ot Folpre
regioEE %OHW%L:RMI hﬁi%ﬁ?\’%eﬁ?{% i @hiar GRAT 0816567, 5,225,539,
ol Tow ng oh o

I mruni zat these mce (e.qg.,
5,58% 608 assSe76RAd g 30)205-uMAb m ce ( Medar ex/ GenPharn),
nonocl onal anti bodi es can be prepared according to
standard hybri doma technol ogy. These nonocl onal

a”FﬁlgHQlLﬁa% Wohbc1BRY SntiBHaRR Hild58AR 08 peddtddbyArirehiziag nflce
sequences and therefore wll not provoke human = _
transgenic fordaige partidns efjurhanivinunes) porlmdwavyvrdhlight chain loci. Following

. adm nistered t.o hu S. .20 Thereforeyr bt s readily

e T e G A L L A

(Me®:856BAPHARYHN HoABclo] S8t By Radegsefaledichdrdirdgald, stdndard
and Fd fraghents; chinmeric antibodies in which the Fc

hybridefasechmrlagyd T bese opmeclanal antibotive wilh brvshumagHmmgyneglebulin amino
i SRt SR D AR P SRS ks RTSE RS AR responses

whe@ B agkéres td Murisch 25 the FR and/ or CDR1 and/ or CDR2

and/ or |ight chain CDR3 regi ons have been replaced by
honol ogous human or non- human sequences; chineric Fab

fr i i i i . . .
¢ 9 S5k 0L g4 D mnion
also efqngassts FyaboREH, fgand Fdfreements; nimetio aatibakepisnded) the Fc

and chineric Fd fr t antihodjes {n.which .the FR
a0 S8 o B RS el g eaced vy
homg%gglléﬁﬂ&% m[hlﬁ{an%eifuéﬁgleé? WABRer REYHE 2CRSemeli @ntibodies in which

nt Tnvention also’includes so-cal Pg.d singl e chain
the EibtiddadTBR.1 andfoe QRRSsad{orilight shdin ADRSyrepiond baedpeen replaced by

understood by reference to the. fol l.ow non- bLimting,.
hompgfsukman g ok RGBT S it R oa) figdics 1 Which the
FR_ dnd¥6? CiD N andlBECHRE laf¥YoRBght chain CDR3 regions have been replaced by
homologous human or non-human sequences; and chimeric Fd fragment antibodies in which
the FR and/or CDR1 and/or CDR2 regions have been replaced by homologous human or non-

human sequences. The present invention also includes so-called single chain antibodies.

The present invention may be better understood by reference to the following non-

limiting Examples, which are provided as exemplary of the invention. The following
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presented in order to nore fully illustrate the
w@e@besased enbodi ments of the invention. TheyPGost0ds/043578
in no way be construed, howeyer, as limting the broad
scope of the invention. 5 EXAMPLES EXAMPLE 1: si RNA
SC{Fening 10 In order to |dent|fy genes that render
S nore . r S|sta t _or
BrarksEReones e dy s ko e % PESLEEbodiment of e
invertleh. ey SRIUIS ithsd Way Be Ea@@e®fhon@oehabmiting the broad scope of the
concentrations for the generation of dose-response
invedignves. Human col on cancer cell |ine HCT116 was
obt ai ned from ATCC and cultured in MCoy 5A
supplenented with 100 wunits/m penicillin, 100 g/ m
streptomycin, 4 mML-glutam ne and 10% fetal bovine
serum 15 at 37C with 95% C02 and 5% 02. The si RNA |i st
nprised of ' cancer-rel ated genes, including
those that were over expressed in docetaxel-resistant
breast tunors as detected by gene expression
EXAMRIE 1] siRMX [Serdenidpt s (Chang et al ., Lancet 362: 362,
2003). Additional «criteria were that the targets be
anmenabl e to drug devel opnent. The overall schene is
S uﬂﬂﬁ'ﬁi:lztgq dé?ﬁﬁ géﬂeg’ﬂﬁtt reqaelt (lﬂﬁlsfn‘l(fré Ees@@éﬁt ofehbitRe @@Jide‘étaxel
were plate 000 cel per well in a 20 96-wel
treatfhontnBRNARhgaimst i denks wmrm?d tor Hﬂifﬂ tredls usingn range of

soceiR st FR T ECaGnAT ey GORBST SREY SRR Feancer cn
line HC@@E@%@ Bbiafed 30t ATCUVAld QO MasCIsesA bepplémaaéewith 100
Dharmacon) into HCT 116 cells in 96 mell

umtthhp@mﬂhnohoo hg/ntl virepoiagins # RN Inglstantine eadi 1 @rdetal bovine serum

at 37 %ﬂﬁ% A éﬁ%tsﬁgldﬂye g}zﬁt 22 n]g]g%t twlgg ?(?Ipi)@ge%ag%ancer—related genes,

mcltﬁl hbdel tBE Wik 'Bger\éﬁﬁle%seﬂﬁﬁ%ceﬁf@lﬁeélﬁarﬁ hraass@motdastdeaicted by
Itors the activity of mtochondri al dro enases

genepampfpssmn profilingtekperinedrits (Chaag of ak.lange! 3|6ﬂ Q03 dglfeonal

it L Ok P o i PR qv%’falf fgafer
sumMBizel 4sFFURH. (nRAe e AMATIOT 16 edlls Werd plard at & avb@eu/s mAwell in a

medi um and 100ul was added to each wel | Pl at es. wer e

96-welldprmatend anéble folpwing daygonsienied @the pocd p€3 tf'e?lBNé\S per gene. A
repreﬁﬁrgcd{’ﬁsa%l F BE s&ﬁ@&s wg%lal ? St inl8pleCER I ﬁ)@?&fﬁ%ﬂme 2000

UES wer e ustere I er arc

(InvigRbE) | vedsiuzed td%@arfs&bt HROA ¢ (Dhaensgn) menHAIT I]aS deltls in 96 well plates.
control siRNA and a total_ of 15

On thinihirdciog FIERA WS TerBRYesh #lpCetanel A ASA atehBcRptgiRsgenging from
0 to %’rﬁ\/l.e{)fl %ﬁ@sm@%ﬁ% %&1?0&81&%9&@@ qhaheiFRR |u§1n§|WSJ‘P-ell %hy. TEs is an assay

sensitive an sistant populations coul d be further
that shioutitete dhd atiwitgddinitocknaidrigt dehydrogthasehpreeertt e viabRNells that results
in thgfc{eg%gemc@%et?abz% 1151}/1 %a t %&S'f-qv%g rform formazan. On the day of assay, media were
taken off from 96 well plates. WST-1 reagent (Roche) was dilutéd 10 times in McCoy 5A
medium and 100ul was added to each well. Plates were then incubated for 40 — 80 minutes at
37°C before reading on SpectroMax (Molecular Devices) at 450nm. The WST-1 values were
clustered hierarchically by calculating the ratio of the experimental to the control siRNA and a
total of 15 genes were characterized as conferring sensitivity, and 9 genes conferring
resistance shown in Table ITI below. The sensitive and resistant populations could be further

divided into additional groups: 1) where the siRNA effect was observed at lower
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of docetaxel (1-6 nM to shift the IC50 or 2) where

wao b@onsgsor ef fect was observed at hi gher PCT/US2005/043578
concentrations (> 6nM with a smaller shift in IC50.
As conpared to Mad2, BubR i Mpsl si RNAs, the si RNAs
targetl ng G b2, CDK6, 5 sepharase, and

cone SR SRR SR i vos

obseﬁ@&: & Iﬁ?ﬁ‘ér ARG E B SR -BI Wit®a Bﬁvﬁﬂ,lerVMhIﬁl 1naIC5 0.
characteristic shift in the 1C50. Overall, this

subgr oup showed weaker resistance than the mitotic

RS SRR PFRER B MR RRAY, EERIACRETALASl, 2. DKo,

sephdz&dt A caqahhﬁealﬂm@-@te@dﬁemﬁ khiase Hhialta l(@aﬁKHD) showed
four mtotic checkpojnt genes along 10 with seve

oot lowerdossienel seasaratonsdd & Pite B & cﬁaractenstw
i S5 T 5 S RO BB ot
gened éirﬁhtfhé QahﬁdIID\MHI‘hA%leﬁ%Eﬂé&dfthﬂ gremest lonel ok prsaction,twhich was two-fold

various_concentrations of do eta The. s
over BT GEI. S ATTROTS S O S ittt enes alone

with %’{Qﬁh o‘cﬂ%?J %é:nesl\@lgarcrc%gg de%a{xef faisBnbolo Vaﬂ;lﬁ%’ﬂ(:%@és Bub

guani ne nucl eoti de exchange
The ddBEmMDigier1 mw s@derélzchbsaodmmn goscatespbrse guwives Eaeells transfected

do istance with the effect
with m@ﬁ%ﬁ@@dﬁ% RRftRaFe pidormsutoiiioan st AeIRe (BgsiRNAS
agaitﬁM t ﬁ)tigrcﬁ@é §f‘nt Lg@ﬁé@ inBfudR B HRANBab e ash) ol Ml (data not
ere viability increased five-fold over

shovmlfer Buht)rasIWdl a?\l\gAamlna nuélectidedexebangs factere( Ghlj oript achEded?2

dem%rﬁgwea 61‘%5 1Gaq c?or?gt%%glzrg%))1%tgnl?n\(%ﬁjf)e%feSt%ll?é]glopeeﬁrgnéﬁlced at higher

docefa%@lré%)‘i’)@éﬁtfilztﬂu'oi'i§i1 XAVIR The ceéhtchblensl dfogaithede, wiswheen for Mad2 where
results show that si RNA screening can provjde insights

cell ‘ablmhty inprsaseddiie-folslpiien therrgngeheR Bidpiranséscind cellpehheimrignty of the
{jigg chtoge 1(1:16[%&! Sscréernoa@d(il%?ee\gvééﬁdw hﬁrﬁ%fé ig&?lfa%gla 1 (RBl)asa

g concentrations, evo erent
rqy@@@ﬁ@ﬂd@ﬂﬁnﬂé action to nDduIate docet axel - nedi at ed
cell death. 25 30 WD 2006/ 062811 PCT/ US2005/ 043578
-29 Table I: Sequences of siRNAs Conferring |ncreased
}gg’l%eé tﬁ%ﬂ{e OSSR Rbw g&%‘%ﬁ@Nh‘%@ﬁ ﬁlll‘lg% ??&%Qﬁﬁgh’ts about
S|R f1)

sequence P21

how WWW&OMMW&MM docetaxel treatment

and, depending on the concentrations, evokes different mechanisms of action to modulate

docetaxel-mediated cell death.
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UGGAACUUCGACUUUGUCA

2 Pim 1 CCUUCGAAGAAAUCCAGAA* 4

UAUUCCUUUCGAGCAUGAC 6 UGGEUGUGUGGAGAUAUUCC 5 @&BP-1
WEEANNASDAUGUACCAUAA 7 GAACAGGAGCAACUACUAA 9  PCT/US2005/043578
GAUACAGGCUGAAGAGAUU 8 RXRA GCAAGGACCUGACCUACAC 10
GACCCUGUCACCAACAUUU 12 GCAAESACCGGAACGAGAA 11 SPF45
CAAAUCCGCCUGACUGAAAU 13 GACCCUAUGUUUCCUAAUG 15
GAACAAGACAGACCGAGAU 14 Hecl GUGAUAUUCGACAACUCUEU 16
GUACUCAGUUGCAGACAUU 18 GAUUGCAAGAUUGGAACAA 17
TabR/AYSAGArMdeSoESNIRIN A C ditfer rifg hireéaded BEnsfivity2to Docetaxel:
GenéRamePAAAULSIRN nee CCAATSERNDAB NUCCAARKA sequence SEQID NC
P21(WQW%EIMM¥€@UCGRCU6W pra A GALACSALSASIAIRIRIGUCA 3
 CAACGHSRRAUGEAREAUIEEEEA [ AUAUCCACCACUUGGAA 25
P AR O A 0003 CRCCUO RN ERARIMEGIATIGAC | ¢
GRA MAWUUH} UAAAALUA Y REeT b
cBP A7 Y " DABCATIOC I A XPRE SAGCAACUACUAA 9
r"l\l\\l-\j\r:\ ""g{‘“ ' GAGA ALICA AT I A AL
) WA £ 8 8 O Y Al o 3 E
P SO o M or NS AT
S NP S LA GV AR N g et S W BT
A SPEACGEAGA ACAUCCUCCEECUG A \4: -
HecloncandoEHGUABPREAEAASYCRRR S oo lBead ) [RSHBACAUU 18
CEAGCACPAGBGEAAGATBSHAACAAN AL UG RCAPATUGGCUAGA 19
Raf1 AU IGAREACEEEGARGIEUZEAGHAL i idlual | QA AUA 22
demnsit F5AAACAAGAVEAREKAHAN 5 20 GGAAUGAGCUUGCAUGACU 23
Aurora A GAGAACUGCUACUUAUAUA 24 GAAGGUCGGAUGCAUGAUG 26
GAAUAUGCACCACUUGGAA 25 GUAAAGGAAAGUUUGGUAA 27
TACC3 GCACCUCGCUUCCCACAAG 28 GAACGAAGAGUCACUGAAG 30
GAGCGGACCUGUAAAACUA 29
RelB GCAGAAAGAGGACAUAUCA 31 GCCCGUCUAUGACAAGAAA 33
GCAGCGAGCCAUUGCCUUU 32
PRKCD GGACGUGGAUUGCAAACAA 34 GAAAGAACGCUUCAACAUC 36
GCAUGAAUGUGCACCAUAA 35
BRAF35 GGGCGUACCAGCAGUCUGA 37 GUCUGAAGCCUAUAAGAUG 39
GCUCUGGGCUCAUGAACAC 38
HSPA1L GAGAUCGACUCCCUGUUUG 40 GAUCAACGACGGAGACAAG 2
UGGAGGAGUUCAAGAGAAA 4]
STK11 GAAGAAGGAAAUUCAACUA 43 GAAACAUCCUCCGGCUGAA 45
GAGAAGCGUUUCCCAGUGU 44
MKK3 GGUGGAGGCUGAUGACUUG 46 GGAGGGCCAUGUGAAGAUG 48
GGAGAUUGCUGUGUCUAUC 47 GAUGUGAAGCCCUCCAAUG 49

*Individual sequences having demonstrated good knockdown
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-30 Table I1I:

Sequences of si RNAs Conferring Decreased Sensitivity

W0 eooboest axel :
sequence SEQ I D NO Bu

si RNA

50 GGAAGAAGAUCUAGAUGUA 52
GAAAUCGUGECCGAGUUCU 53 GCCGAGUUCUUCUCAUUCG 55
GUGGCAUAUAUCCAUCUGA 54 GGAACAACUGAAAGAUUGG 56  Mpsl
GUCGUUACAGUCAAGCAAU* 57 GAUGAACUAAGCUUGAAUA 59

Gene Nane si RNA sequence SEQ | BLTMO82005/043578
R1 GCAAUGAGCCUUUGGAUAU*

ACAACCUCAUUCUAAA 51 Mad2

TabAES

Allf‘ al|

m @%@@ﬁ*fﬁ D W%lﬁﬁ to Docetaxel:

Gene

P ate. t

ACA] [l Al

WA

IRN’sequence

AL I 0 i

SEQ ID NO

BUbRT ) Al
A\ W)\ W ¥y

Cﬁ

1AL A AL

OAACAAGAUCUAGAUGUA

52

Mad%\ Q Lald

WAWQ

A J\f‘l\l

UCHAA O7

N

E
o
>C‘J

{ERPA

63

R pocucApUCG

55

F‘(D

[a}
A SA= Y
A e

p)zf
-

X

Sﬁ>ﬁ

AN NACALICAL)
\ -

S GG

56

Mps1ca Al |
GAAGA,

GEAHCUEA

72 JA
O i\

I~ A

59

ABEN AUV TYCAAR

‘IA\ Vn-\ A}

SUAASGYYGAAUA
GUA GAAAU

60

GEFEaACAl

CAREARAYAIY

AGRAAI

N A:,q“ UGAGCUGUAA

63

A AU UCAGICUUG

64

AAGECAG

h GSYUGUGAIAAAGAGUCAA

67

‘_GJIJ%Q%QQA@{%\@WMCW@A
Bub1ea ACGAACGR A SAASA TR CUGEA
| GUGGAUUBIES

CAERLIPEICHE AN

ACLECA

CEEARENA A CANGHUAHUG

68

c ESUCHE AN AUVRAE I C

A0 85

GUGGACAGUUGUAAAUCUA

71

hSepg@a@g e
GCRAULC

GOARCEAACIIACIE 188UCY

equéefices

FAAGRIQEUGYCUAUACA

72

Caml§i® ect

i AGACOL AL EXANCRESHBNS

D

- RB1 G

N NCMEASTIUGE REAGYUU

75

87 GUA

CARMSOEAGAARIGAIIGRAGT A

GAAABGAC

A AR TG GAGCUUAT

76

CDK$ ndi vi

dgahcseguensesAngdHg

denfdnst i

AU AFHLAUCGCGAUCU

79

knockd

0WHUUGUABCHEAPBDESGAE2

811 RBCT/

USAQRS] B ENY GAFIAAC

80

GRB2

GAACGAAGAAUGUGAUCAG

81

GGUACAAGGCAGAGCUUAA

83

GUGGAUUAUCACAGAUCUA

82

GUGCCACAGCAGCCGACAU

84

Control Sequences:

| GUCGACCAUUAUGUACCGGAU

| 85

|GGAUUCGUAACGUGAUUAGCG|

Sequences of siRNAs Not Affecting Docetaxel Response:

RB1

GAAACAGAAGAACCUGAUU

87

GUACAUCUCAGAAUCUUGA

89

GAAAGGACAUGUGAACUUA

88

* Individual sequences having demonstrated good knockdown




si RNAs
I C50

Table I'l1l: Genes Affecting Docetaxel Response

Conferring Increased Sensitivity to Docet axel :
wW@Eedoed@sM n p(M n CGene Name SEQ | D NO Accessi PCIT/Ds2oh&043578

ratio ratio) ratio ratio) P21(Wafl) 90 NM 000389 0.70

0. 0004 0.25 0.0000 Pim1 91 NM 002648 0.80 0.0011 0.30

0. 0000 GBP-1 92 NM 002053 0.59 0.0000 0.25 0.0000

"&g%?@“@%“g OeetaRebRSBBONSPec1 95 NI 006101
siR : . ('J

o S DA 20 © 200

0000 _1.37

0.0018 TACO3_98 NM 06342 0.29 0. ooodcw g5 BUG%Pr7| Min | p(Min
feans Namenn ( P NO-/z Ageession nymper o Jalie, prralio) | of ratio | ratio)
NERHWESS4 0 i (P%e83 0. 2MMPOR?HIg ppAQ:Eq 14.000 0.25 | 0.0000
NMRINER39 0 4 dloood 1. MMMH03eAS)  Hophd0 | [ 189011 0.30 | 0.0000
NMGRIER45 0. 60 °20404 1. MM P0AR30 TG 1030 RRPD004®8E5 | 0.0000
0. BKRA 4544 D, 27°%0. 0000 MKiRA29%74 | 3678@ 0 59-08Thopa0-36 | 0.3098
0. &P°Fd5 0553 | si A¥As Conf ¥M.i088995ncr elase® ResP-8P%hce 947 | 00000
DocHeaixel : 1/C50 31 C50 MMMO861Y p( M n0-64ceneORBPR: SEEBT | 0.0121
| D Rej1Access| on Yfunber rat Xe3484ti o) |ra@9d)| BUBFN 10630 | 0.0000
AFD46829 1.88 0.9207 |3. 01ABOBEEBA MadR73106 AJOBD1861.37 0.0018
3. ZAC030076 b. 06981L. 0JO0A NNAP9E34207 NM ©@2B3(18080%b | 0.85 0.0077
0. 08618 2.92 [I. O0OA GEFT NM00B3 / COCARS6108 MNDAB348B877 0.0052
3. BAKEDOO0OO P. 4200. 0000A NNBLIOB25409 NM 04133600688 | 0.59 1.0000
0. BRAM52. 45 P. 0000 hSepaage633b0 NM 0A.229{1 0.009D 1.29 0.1361
0.199041.0. 88 1. 0009 CanKINND 0b4d45NM O01@an P. 08401 001608 1.0000
1. Z3k11 0000 CDKGo312 |NM QM 260456 99 [0. @900 10.48441. 000Q7 | 0.0000
GREGKKEL3 NMD0208s 1.197 0. 08G9 1. 16 (1. @900] sioBMAS| 0.82 0.0553
Having No Eff ect on the Response to Docetaxel:
siRNAs Conferring Increased Resistance to Docetaxel:
IC50 p(IC50 |Min ratio| p(Min
Gene Name SEQ ID NO | Accession number | ratio ratio) ratio)
BubR1 105 AF046079 1.88 0.2207 3.01 0.5663*
Mad2 106 AJ000186 3.22 0.0076 5.06 1.00007
Mps1 107 NM_003318 3.55 0.0008 2.92 1.00007
GEFT for Rac1/CDC42 108 NM_133483 3.50 1.0000 2.42 1.0000%
Bub1 109 NM_004336 1.38 0.0007 2.45 0.0000
hSeparase 110 NM_012291 1.99 0.0000 0.88 1.0000
CamKIID 111 NM_001221 2.03 0.0016 1.29 1.0000
CDKe6 112 NM_001259 1.99 0.0000 1.14 1.0000
GRB2 113 NM_002086 1.97 0.0000 1.16 1.0000
siRNAs Having No Effect on the Response to Docetaxel:
IC50 p(IC50 |Min ratio| p(Min
Gene Name SEQID NO | Accession nhumber ratio ratio) ratio)
RB1 114 NM_000321 0.87 0.0061 1.03 0.4863
GAPDH 115 NM_ 002046 nd nd nd nd
RPS9 116 BC071941 nd nd nd nd
Notes:

Min ratio: The ratio of a siRNA over the control at the highest docetaxel dose
The smaller the p value is, the more significant the difference between sample and control
The p values marked with » are high because of poor curve fitting on the dose response curves, even
though the differences are significant and reproducible

Nd=not determined
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IC50 p(1C50 Mn ratio p(Mn GCene Name SEQ I D NO
Accession nunber ratio ratio) ratio) RB1 114

wWORM0606B21 0. 87 0.0061 1.03 0.4863 GAPDH 115 NRCDO4H043578
nd nd nd nd RPS9 116 BC071941 nd nd nd nd Notes: Mn
ratio: The ratio of a si RNAOVer the control at the
hi ghest docet axel dose The smaller the p value is, the

ST RUR M R A O U e e
Resib@fée curve f|tt| ng on the dose response curves, even

t hough the differences are significant and
r epr oduci bl e Nd not determ ned WO 2006/ 062811

"R ORISE VL o R e L I Svsin

siRNRS icah aiﬁﬁ&alptop%ﬁﬂi‘ipﬁ v\dﬂhap@ﬁalk idemtis BMnm@feeﬁﬁbl’@gRNA (miRNA)
pproaches rests on the observation that

RNAs
trangdgfirmgl blosks.r makiagi btdiffigukt Ho p@ﬁf{ﬂi{%]lshi helwesn )yarget—spemﬁc effects and
n0n§l$a{:<1itﬁﬁg(% smg? re?}’ %J(i%% Wél@t all." RES B3Rl 2‘?16@31(%003) To confirm

tinguis et wee
resistaicg aking pacintiegendefitegipsoaah dmtlnamemrdl ielquer(cef §talsle thepck-down cells

me%grg&%t%rﬁ CE@%P@%&B@M@ Y i ingeofing @Bﬁﬁaéﬁ?l ngtbégrg oviral vector
carr%:ﬂé% hea & (ﬁﬂiég '%ﬁ dirtt Qgh@rt 'ﬁﬁﬁgiﬁ dpN £erhs shRNReerntamed a
gene ate for R1 "and Mpsl by infecting HCT11

dlffemmtlssqumcehﬂmn et snR\N A ahrgetg @ldisliﬁctaagroylorﬁ theDp&n readmg frame. The

oGRS 5 0 e LR P e e
maililtﬁlélg@ i BMM@E}I%&'&%‘&P WO@ﬁmtt@ﬁﬂ %Qﬁeﬂﬁr? Q@O Q%/Ifn[ W& tomycin, 4

retrovira ackaging cell |1ine
mMdbphitaneine fud b0 %l fe’tai h«):\hne §élmﬁnc‘e’irhs wage galera:tai by tuanachﬂyntransfectmg

M suppl enent W thel unit's penl [1in. 0. .
GPag CBF Bty i 6 105l i St P Aty 59 fish A hours prr to
trandFOM JAE TRE FlétRunY! v&désre;‘él@c':edg@ﬁ@ﬁﬁbﬁgr Ry tr&ﬂs?é&ﬁbﬁ Q&ljthyDMEM containing

transtecting 15 GP2-293 cel A total of 3.6 x 106

10%c EBSsminms eansibindiesl The acllOwern tasdie@dd rvotlnré H;g ivestot ®NA, 6 pg of

envarn SO QIS Vatt HCENEAATS Gad hithgL PR PR TP Lhe medium was

repl%cggitagckro%{&? hgfﬁggthg?h]ag% %ta&n{ @33 has 5&%&}1 %&tx%lzger ﬁltﬁ ed through

ope plasm onf ec

a 0.4ndM/Zltdr alnﬂﬂfsé@tcﬁﬁifm{-KUﬂQ6 ctheanadMIO Wi S 1nrtbepbaeﬁﬁbe of 8 pg/ml
after 14-16 hours; the viral supernatant was harvested
polybrenigokarty-¢ighidours postanfeetionithe ogjls weregelgctad infHingmt puromycin for

7 daSIE g)rusgggjﬁo%a gér%g}l%/}eﬁsldi]ég off "lL Bse arQsp'(\)Ans% cI:ur\%s generated with the
BubR1 and Mpsl knock-down cell lines again showed enhanced resistance that was more -
pronounced at higher docetaxel concentrations (Figure 2), similar to the results obtained by
siRNA transient transfections. To examine whether the shRNAs reduced mRNA levels we
employed real-time PCR to detect endogenous transcripts and confirmed that the RNA levels
were diminished in the BubR1 and Mpsl stable knock-down cell lines as compared to the

vector control stable line (Figure 3).

Cells were lysed and RNA was extracted using RNAqueous —96 (Ambion). Tagman™
probes and forward and reverse primers were designed with Primer Express™ software (PE
Applied Biosystems, UK). BLAST searches of the probe and primer sequences revealed no

significant identity to other sequences other than the specific gene under test. For real time
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pol ybrene. Forty-eight hours post-infection the cells

were selected in 0.5 g/m puronycin for 7 days or
wa@piosloeasne background cells died off. The dosePCEERINT@3578

curves generated with the BuybR and Mpsl knock-down

cell lines again showed enharnted resistance that was

nore pronounced at higher docetaxel concentrations

PCR 2Rtk maen TV T B Rt B oTEre ol RO oM e g water, 12.
ul 2? Eﬁ%fsgl;?éﬁcxggstm dnf08d0S WR0x mltigéfﬁ)gTwﬂr% %h%gﬁah?%tor Mix

endogenous transcripts and confir

(Applil BBy dtaue)| 6.9 e Bvaad mdieséieé piimet@0BUNEL 0250l frbbd (100 pM).
st abl e knock-down cell |ines as coqgared to the
To eaclk well, b sample RWAKRoUE i pgd L) Fiagdded Platgovaeanalysed en a

S .R extract ed ' RNAqueo - . ]
oA 4R P DIt Mo AT q Eny b yapne parameters
werd 1§ MEHS 30B1iButdg 500 €6k M thihuldsi ARy dRepTOSST MiSIHf devids, and 60°C

(PE Agplled Bi osystens, UK). BLAST searches of the
for omaivée. dia

st gsnt miRNAcgliss vt eénppelated frn thei staidardeye and
idte tit% et? Yol hl%{ sequences other than the specific
PresERe MG e {281 ™ Bor real time WO 2006/ 062811
PCT/ US2005/ 043578 -33 PCR, 20 | of master TagManTM
m x was nmade for each well: 4.825 | Rnase-free water,
12.5 | 2x Universal PCR master mx and 0.625 pl 40x

: : | Bhibi .
Ao SRASTI A IS3) BOLRLAA Mt ORIy o
Induded DRath By Espasing Mildie Adrest, Gompreaokhithvhe|Genbratios aiffineuploidy

RNA (about ing/l) was added. Plates were anal yzed on a
5 TagManTM ABI Prism 7700 Sequence DetectorTM

%s@efénﬁkﬂ&g)g CEH&{‘()WS"@i %é:az}glo&’%ﬂﬁﬁ&@é checM5dift %%% %18[?16 presence of

(P
30 m nutes, or 10 mnutes, 40 cycles of 9
docéitsxed earoaiated vathdine@asedfcell vibbititntn signifessisgeoe (iiRMa 1). To further

e B B BRSPS RETBIE X5 M o ook
cell BRWMMGRI 2idi iibiRty (MBske 4 BraRiclandetigbikddnpi@cionfél croscopy
from DocCet axel - I'nduced Death by Escaping Mtotic

and Satceimt AMOaitabdyadanivert¢sieto @eernrhiarensense barriaelnlay esterase serving

o o AR e T 8PS Bl 23 4 o s

doc&@d] elldtien thé MudbButgRsad, eed lesser @Richi, Mpst @iRN gniahyfected cells
resistance (Figure 1). To further test the validit

prematuspiyTexitefuitastsaRirnsappapibinisgphase stateseiicident w%f@%ened cell
h _ Ht S TN .
L1 e h oL b OIS AR Y L b ot

mitdsiowids £ efwdedap célahnepholody The flat il physotemnivasrieen pteviously
reen fluorescence }t%{ int racel*ul ar . est.erase ﬁer vin

descaiped FpriofesF smieTHIGHe IO M0dPieys Bbs dalityanticells 19 gy Gom mitotic
R
Nar\Mpaid Sei RNDS 33, 4890 detnadlanddgliatlss, Mol Cell Biol 18:1055, 1998). At 72 hours
post treatment, the most striking observations for Mad2, BubR1 or Mpsl siRNA down-
regulated cells were the presence of many more cells and their very large size, as compared to
the siRNA control transfected cells that were virtually eliminated by docetaxel treatment. In
the absence of docetaxel, mitotic checkpoint down-regulated cells looked similar to control

cells at the two different time points and the increased number of cells at 72 hours suggested

the cells were actively growing in the presence of the siRNA.
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prematurely exited mtosis into an apparent interphase

state coincident wwth a flattened cell norphol ogy,
wob@seesit he majority of the control si RNA traPsT/E81008043578

cells were arrested in mtosis with a rounded up cel

nor phol ogy. The flat cell pké&hotype has been

pr eviously described for other mcrotubule inhibitors

i Ve Shiekgp o Rrasel oo it fis 8o aad Bimgpgely exi

mlto‘éﬂstf&%n%%%éﬂw%ﬁmh%m% IR SsuCIKEe) @oE:Enﬁ’d nocd?de@@le and
Sci 87:9553, 1990; Lanni and Jacks

paclﬁml (T_aglomaé Mdoas) CelAB9:727 HA sShipgs el ,the’m?rhé’ﬁltl 4 4t8ﬁe2003

iRk s PR LRLRR: Sl g BT Mo v

detefBinG lffd%bbtﬁx@m&ateheﬂa:'rmesrdeub @f@l@itﬁﬂel%&xﬂ&ﬁorﬁ @mtseidubmng
the si RNA control transfected cells that were

suppression @ Pyreesnesifivathecknoint asees Madl, qugétom%wsl 14 I@@Sl@l‘ﬁé mitotic

1nd1%?8\?€ﬁprgrgs5 oqfte(f C gl% ?‘F"lfdlflg%’ gﬁ\f; mgﬁ? 2n’tBruo Rl PSI cells were
harv@Et?TcJIO Wﬁh@MOﬂﬁrfeftméﬁlfﬁr at gm‘ﬁ ,p0) 36,48 andi (’j72 heuns raftee&mdaxel treatment,

t 72 t
then el ot J1cy g P PATTH BHAE 1o delress ShasRorgon of histone

H3 gs%@é&@a&f%gl]af Fr’&?dsﬂ%gﬂ { QAR Bit Cgi‘fbnl}fk%)nozk ogt‘faphlc re resentatlon for all
che ol n I'S can bypass IC ar
timeamﬁhtpme mhbwneﬂl Vigaxé §. Theinhiosticsinflex p@kzdwbptvmeat@am 24vhours post
m crot ubul e i nhihjtors, such as, col cenm, ocodazo
treatprgt indicaiing hebm %Q%?S&Pera SRR e BUEH8 PAdggaehed the
hlghéa'vﬁlu%tf%%ells +ANEEEd WathlthétedtBrdl siRO0B; Wheli@a% WeRs BhndRoted with
Am JPat 163:1109, 2003: Sudo et al., Cancer Res
Madz24ma BOBR 1 (RN, shvwed a digniftoanindscidasel maett@tx@md@x él"eheé‘dpsl siRNA

PR IR T I R R

chedRUbBLin®ailB2dlls W@ B}% ﬁ%l@&ld’@ﬂééf in@ucddﬂﬁ'l db@&ta@él and that BubR1
transf ected cells. "Accordin a é si RNA transfected

siRNAg2s tiBubRt efiectissfollowed by andiMpstest ed wi t hout (0)
treatment or at 8, 16, 24, 36, 48 and 72 hours after
docet axel treatment, then fixed and i ncubated with a

polyGhierak tiRidséibilty thasdhadgtsiatrsitqivdaddxonste@binoileaf with large
hi st one 10 as an indication of mtosis (Mtotic
diffgrergex indmockessyn éﬁ%cwyleswgeramwed FeapHms &itiata By mitotic

checqéggmt {réﬂg‘é{(ggl gél? Pe%x % C} gﬂ‘%ho 1 r Furk 6 J8EoRB R et mRNA

ex pea etween post tr eat nent
levells”kdebre dimingshed ad campaaitle asksn Meel2eBulat! mid Mips L siRi¥ A stnsfected

he mtotic index reached._the highest value f
cells, Piseat i bl e FIOLGnED ST OPIcss C mRrai dedtivetgte hidsion.

transfected with Mad2 and BubR si RNA showed a
significant decrease in mtotic index. The Misl si RNA
15 Fedrh ¢t mmmcep}n dstagis appeweddhatshdvixa? lagelc sty harhersabnormal

DNAGPHEHC oo et By e aeaiF Perer REGoBIOR) CHSkRO R gpared cell
weré @egpaf)llé df 05%%% cﬁic%l%&uéeﬁ%eﬂ”@%le afré® Cdold\t8-chdr ISoyRek to

and To rule out the possibility that
gen@rwa rag@gnlqnd cnils, GG pﬁrfonmgd(FA@rSear@b’iSwdD theasuruDNA (centget. The, Mpsl,

BubR1, Mad2 and control siRNA transfected cells were grown in the absence or presence of
docetaxel, fixed and stained with propidium iodide and analyzed by FACS. The data were
collected at several different time points post docetaxel addition (data not shown) and
histograms for the 72 hour time point are shown in Figure 7. At 72 hours post docetaxel

addition, transfections with Mps1, BubR1, Mad2 and siRNAs caused an accumulation of cells
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20 differences in knockdown efficiencies, we enployed
real-tinme PCR to neasure mtotic checkpoint

wao e@emeasipt | evel s. The experinent shown in FiBCF/ESH05/043578
denpnstrates that nRNA |evels were dimnished to
conparabl e levels in Mad2, BHBR and Mpsl si RNA
transfected cells, suggesting that the mtotic index

il B EREER S AEB Bl I F AL o887 i YRk GRipB81 sva
an SNEHO?@Iaﬁ&Il bBcdIBYwdateReted 30 AR predencd MW ocoak&Nbut th SKrilGibers was
to tTurther investigate whether these mtotic

far grdatee ifgrathe mitotiswhedqghoine 1o wn-rogiated sgllshAban earbgitime @ping following

aoo A AT 5D BN 15455 2 g . weras

cellshtasteateahyiti Hipk D BIBRS Whe NINA SRNIU8Rere ddb@nci$tom 4N to 8N. These
R, Mad2 and control siRNA transfected cells wer

B
resulg:’:J indisaierthatdaogkdovrce mifotisr digelpaintgenesnligyeealls ke more rapidly
acoupy il p@tpRl BYDFfovdls it BloBP) Bl U ¥ BT ¥oiHarcd to wild-

typetckiige Op® irédufts doabnstaeabhes €or Mdd2 tBubR 1 (atd Mpsich regdaung mitotic
. .and. histogranms for the 72 houyr tine pojnt are shown . .
index gndrejl¢xelezproggession W&b@rﬁwgv#}ﬂ gedelanzed ghsondle mhibitor
docdiix@nsfections with Msl, BubR, Mud2 and si RNAs caused

an accunul ation of cells WO 2006/ 062811

PCT/ US2005/ 043578 -35 with 8N, 16N and in the case of

BubRl 32N DNA content. By just using the control

si RNA, an 8N popul ation of cells was detected in the
EXANIBEENC EoRhat@RCH IIRlaxel Rbsistde CRMTR BuBRWMISowrrdgulated Cells

greater for the mtotic checkpoint down-regul at ed

cells. At an earlier tinme point follow ng docetaxel .

addhe i apep(otist fmaden HAdRbR1 @RRearnjtorbet impartang foF ghe regulation of

cells .arr. a er ea t feg . .
e T S e L R

micrdtiblule #dints SBsodiaednvith aheupleidy candhadtodation kflBubR dfassociated with
i toti heckpoi nt | [
m totic checkpoint genes allow cells tg nore rawlcg; Cell 4:483,

an %thﬁ% checkpalph GeeaPopivRs | ddvaneuplond cellsoedun, efba
20011&]?"8 ?g@tﬂqltng 18 géﬂaﬂ&tgﬁd&ﬁﬂ@@ggﬁrg &ﬁlgfé%’gheé:i&%%ﬁt g%els %B%blles cells to

nonstrédte rol
grow withe g udreten gratiftrative capacitgxthenBulR] land ydpsel stable knockdown lines

T R R
pres%g:% B ARRtaQE]. BORAEXE kta R SR RASwREIP Ting Tolild WB g%nlgirated since

wnregul ated Cells 15 The apoptotic function o
impapperdos Mad2was el tanells dichéleerrdgfren Nath Asfad Sci 101:4459, 2004).

fi,del jty. given t under ex ssion of ..
The BRI MPRE ant canrr AN Rk im0 RSPl e Siaf pwistgd to 5 M
doc@S&Pfdraathy Wahd aRGaHA ik, with rysR5 ol Figire sHBWRRhat the BubR1
associated"™wth an activated checkpoint and apoptosis

knogkdown sap Ilisi drediced neghinprefarge cologgheseorapared 4o #wzsontrol cell line.

03),. To.determ.ne if r ppnent | | at
The A3 imo R R SolTIPE gis BTGB ko LB G R g rssepss of 5 v
docdax@l. BRhed thelflhted Gerd invieba€RINRE at Yongtddd 7RIAPRIcoddidesMpste observed on
st abl e knockdown | ines .
the control plates but were still fewer in number as compared to the BubR1 knockdown line.
These results link low levels of BubR1, but not Mpsl, with advanced cell growth in the

presence of the chemotherapeutic drug docetaxel.
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(Figure 4) were tested for their ability to

proliferate and establish colonies in the continuous
wpe@soeasel of docet axel . The Mad2 stabl e knockdp@mUsmb$/043578

line could not be generated since inpairnment of Mad2

was |ethal to cells (Mchel "~ %t al., Proc Natl Acad Sci

101: 4459, 2004). The BubRi, Mpsl and control shRNA

exa G &, PO S SR e BB Ty

crystal violet. Figure 8 shows that the BubR
knockdown cell |ine produced many nore | arge col oni es

adneddiiendd identifiieg siBMNAthatgubtect ¢ells fronTHecaiael-induced killing, the
sref ARRB PG TAL el P5aE IR e AR G iR hPL L B

RXRWE R NSHBaS erlafll O pidSert GNGrodd (ﬂfﬁlm}‘&& theoklow @$onwﬁ®d killing at
observed on the control pl ates but were still

higherr flopetaielr cansenitiipnt 6o niDt Weh But msmﬁbéh%mq ¢30n$he SENA dose-
These res I I f

TeSPORPS 1 \% a#’:re H%Ae%%{%lcgg%y\d ﬁ[ﬁll%r? ﬁ]tn% kl%g%slsp elnce aé#ptcﬁlwajde inhibitor

p21 @wﬁﬁdie vapesitiilar d?1g@669)9®haﬂqe(hay Meﬁﬂﬂﬁa‘r&@ﬂﬁfglor cooperatlve roles
PCT/ US2005/ 043578 - 36 EXAMWP Cross. Val.i g@ll;d,p@n of

withig ja hgnaling Pabs ey HrﬁWP%@@W%%V@tSBSQ@P thatpdilt'j vi't §° 4 fyibstrate for

- O gl AeH), | 3
Pim g@§%g%|a§ d& B&%h?gfl%zlcﬂ\%ﬁ 4520?%@; Q?fgfglﬁtth%einlte?egt WRIE data on
Pim-5 biRAspressadn mqnsstmte Eplthféﬂal sellspwhich léadgo mltotiﬁaihle&pbiﬂt mterference

o oL RN Pl b & BBk SPERS L

ith idd! ¢ 88 366 WHngON SofiplraBM phenotype with
with MA(%Z rﬁa.lgﬁlaﬂisc%apﬁvrsl gﬁﬁ&%@?@im&loﬁ' Bhéalgd Soi gs aBi¥)phenotype wi

opposieg pfmpsasmur lewelsf(ote Gigugehi Amgher reRNHYy dleati eanl&redasansitivity to
d.cell cycle inhibitor p2IWo'pl were very
doce@?‘%'}vl"%ﬁaﬁ?cﬂl gure 9), which may reflect overl apping or
cooperative roles wthin a signaling pathway; and

previ ous reports have shown that p21WAS11Ci pl
subsTable 8l 6ACES, RERB1AuuRsad. dRig> (Plépdacwﬁéléy SIHRRAF33

3.4 20
xSRI R i AU Bl oo i
charatfeirichic KIERANn 10500 A@biacA Ghe edepreithtconint &irfase ﬂiac ﬁmc'aﬁltd; at the onset of

geneti c i nstabj I|ty (Roh et al., Cancer 63: 8 z
mitog e hasthees émpliesidiis canteospmeanaigiHenend Wlmﬁe REgpbly (reviewed in

Mera?cH %%l 19*7 'Yppzﬁ gt%@\)(ﬁf %‘ff’ Soam). @ﬁ%?ea% RAWeR9y&e published data

enotype wt opposi g expression-levels
shovv(i@elﬁaFAgww-Albver Anatdsion iaiHRNA delaprota@ndderells drom paclitaxel, in

sensitjivity to 5 dogetaxel was_.Hecl. In Table 11|
cignmagrathier Pesuikyp b SpdeT iSRS P PR ot RNt iAo illing

(Anag& B &5 & Uncat EDS: 5k %03?] n&&ﬁﬁéalg%ﬁﬁ%ds'awnﬁam @erdaQ¥BITC50 for

ocet axe concentratl 0
AurochArrepteseritiigi a2 ¥hidédredsn in @5@1val@\¢npwcmr.&th|e geslts were precisely

o545 P SRR SRRCof Y L 050 P B U808 8 vrors-
I iewed in Meral di
T SRR L RO ST PSS O oren

i nterest were published data

EXAMPLE 6: Pim]1 Inhibits Proliferation of HCT116 cells in the Absence of Docetaxel

To further evaluate the positives from the screen, it was important to distinguish

between siRNAs that affect cell viability in the absence of docetaxel, and those that act
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showi ng that Aurora-A over expression in HelLa cells

protected cells frompaclitaxel, in alignnment with
woeoenesul t s where under expression of Auror a-BCT/US2005/043578

enhanced docetaxel killing Anand et al., Cancer Cel

3:51, 2003). Admittedly thi $mas a snmall decrease in

| C50 for 25 Aurora-A representing a 25% decrease in

sur.vi val owever, the r | t [
COOP%}TE}BYQ ¥ 3\{1@0410,99’[ it 6111}3@9? Eﬁ]upgﬂ t}n@ﬁpﬁ%&%g@ﬁﬁp\wosmbﬂmes we
studiEEYEE d)fr’ﬁRﬁAstYa?Qfe%tlgﬁ‘Qﬁ keI umg QEgpdh biub ekﬁfsléiﬁassay with
cells (conpare Figures 9 to Flgures 10 and 11
cell cEMANAY 6 deteriiin the nhmbmttsf viglde¢ ¢fllsrimbivoell plat @6180"& heurs post-

v AR 5 Rk RREFATTa TOul HSFR RS bPuneras

TAC@B SIRNAY h§e ndETHeen gﬁMlgﬁﬁm ﬁﬁéa@bmeidmm@b iih Figyre 13),
t he absence of docetaxel, and those that act WO

althougiowm6m4s pdpnsdossekaBreed cel degbdpegue Phel y with
docet axel to enhance killing. To distinguish between
the possibilities we studied effects of siRNA
transfection on proI iferation using a trypan bI ue
excl usi on assay wt cell countjng to deter i e
EXANRBHer: Yalidatian |oéSe@er%oﬂR@S§i%md SAnstve Ggnes Smgs ivePead
urs post- transfection. Qur results show that Pim1
I RNAs i nhibit gromh in HCT116 cells whereas 5 TACC3
si RNAs have no effect on growth (Figure 12; knockdown

uantlt ed in Fi al t hou bot h.s
o ua b cosrare RN AR ot s o %z?qtﬂs?r}ﬁftaﬂwng)%ﬂsme
mlcr%;éﬁé{e In%a%m Yadhde83S HQBrPhe BYNS6S SF e Bafthd LA wBSE Calcein-AM is

nes Using Live/Dead 10 Assays To visually
used costpiarlevesieRgeen atl prapifiem didet(BR ¢ seiniienucleusyofaledd cells red.

po G e RS B0, PR B B ALB mumber o

viabl¥ %@I‘I’s hetdag kRN A ‘t’lﬁn.ﬁ@éﬂe@ PHhA6Rd TATCPhapidi gieatésp ghindBer of dead
(Pl) 'to stain the nucleus of dead cells re 15 Post

cells an@ Btecnomtrol Rl hser i) beseiin (data notshrym)  Akhewahdhe Bubly b RRNA

alon%ﬁ@!y%&&&%g%h g??tﬂF g% £7 gmn%%rth? cell \é‘h%§ ﬁl:(!dﬁ%%more resistant to

docefak g2 PaB11 meﬂoﬁ indead cell dedth bg Qd Hobes wherkssothe FRIJGS siRNA did
were in between (data not shown). Although the BubRi
not cgmsqrd&atha Thess rgw&iﬁé@npﬁ%raé%%@%@h d%@afqguww?’mﬁ geiosiated with

I t =
e80T K BREUT ARAE S SEPAGER g gion s
assodi@tlddi svithtiacressed icblg ddAaRd diugNéngiivty? BottoPine-d umd Tt hshowed
These results de nstrate that BubRi

i on
moreHUiniq G54 BIEAcH PL BocclEr i Satesee FouH 261 HiR g erg an
1 1 and TACC3 down regul ation
add1t§\%séf§éggé}%§?o§ ﬁg\/lé‘"thh |é:it:r eased cell death and drug
sensitivity. Both Pim1 and TACC3 showed nore killing
in the presence of docetaxel but this assay coul d not
di stingui sh between an additive effect and

EXASPOPE B LtakblLIntifdébd Caspase-3 Activity was Diminished by BubR1 Down
Regulation and Enhanced by Pim-1 Down Regulation

Assa

Docetaxel can cause cell death through induction of apoptosis (Kim et al., Int J Mol
Med 11:799, 2003). To determine whether Pim-1 and BubR1 siRNAs could modulate a
canonical apoptotic pathway in the absence and presence docetaxel, we studied activated

caspase-3 levels in HCT116 cells (using a bioplex assay) (Figure 14). After 48 hours of 40 nM
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25 EXAMPLE 8: Docet axel -1 nduced Caspase-3 Activity was
Di m ni shed by BubRi Down Regul ati on and Enhanced by
woRewsA6BoIWN Regul ati on 30 Docet axel can cause PE€I/US2005/043578
deat h t hrough i nduction of a optosis (Kimet al., Int
JMoZ Med 11:799, 2003). eterm ne whether Piml
and BubRl si RNAs coul d rmdul ate a canonical apoptotic
thvva i n the.absenc

doce o360t PRS0 aatpatdr SFETENE i FRdFlRs vabrgrer cohanced

by dc(dv&% te%ﬂla%n PRl 183h dak S dhddr mrégalau{fg BEPR #&mlddW sddbwer
006/ 062811 PCT/U 005/ 043578 - 38 docet axel ,

paneksaépabeealsemctqf dp@qﬁax;vé,sdqwmn@g@l@mrmﬁhm -1 gpused fajshglfriacrease in

g T

indicatifly {}m«@ﬂm z&%{ﬂﬁﬂtl& )machme&ﬁeve@maamed of mdmﬁﬁ ﬂié&alnhard:@&ﬁlhlhng
ul ati on Pim1l caused a slig i ncrease in

obsewsg ;ata%féhgurabv W3 Ty aad IAYBBEAD aswfs Peviraggation of BubR1 in the
absencen tfr d% eta)?e\f %lﬁus?a’ ﬁlglgfﬂ%gg %}c%?léég 1?1 #%%ﬁa?%—gragﬁgﬁ,)ewhlél is consistent

£ ng t
with a&t <bbsaltvetioﬁ thanBubR Bknodkdewa ntidaifechused télhdeatlodis@rhoadk in the
at _72 hours_by WST-1 and LI VE/ DEAD assays wn
LIVE/BEAR epseH: BheS%{PéPéiS ﬁﬁthﬁhlinpl%@é’ﬁ’&’é? ¢ éBE%Pg&%ﬁfeerS of docetaxel

kllllr%?#%ﬁ%h%é/I%BXul%dl%ca\%\#%E%aaae & caspase-3 activity,

'S consi st ent )servation that BubRl
knockdown initially caused cell death at 72 hours in
the LIVE/ DEAD assay. These results further inplicate
Pim 1l and BubRl as effectors of docetaxel 10 kiIIing

AT R S TCHE NG R AT S

Sens%ﬁaiﬁ@u‘bkﬁd&&@éﬁa@a'ﬁésm&i@@C' ated Sensitivity and

Associ ated Resistance The activities attri buted
to Pim1 strongly suggest that it plays a central role

vmﬂ‘gagﬁgllﬂg? ﬁag‘f N2y ng %t%’)gltg as%g’egeatdﬂ‘fg Elﬂa\yl Sglcterrl][ral role in

blocltifg adig@flfng rmtenﬁs%haﬁﬂédaetd Ia@u eh®CWhae (rafioting Qhose that foster cell
%anced cell death associated with a Pim 1

SurVIWﬂbélkd@\aﬁemWeto drfing theomeleeulachasisaior ephanced eclbdeath pasgeiated with a

Pim-i \(L}\%cf‘ il g&e &%ge‘&}ﬁ&&?{g’g&l 1!e of Vc'eﬁ@ﬂar V\gﬁﬁx p}{ ﬁ@lved in cell

survidal] ARE. HETY 1618¥re $dededhies D(etbsvmellb/\@lllm vad] pléiesn bhd the next day
usi ng Li pof ectam ne 2000 (| nwtrogen) After 24 q

transfets W@érséRUAﬁ 2 docaopsing dapadestang 2909 AnvisOsHw. After 24 hours,
cens‘lg%}gﬁﬁgrg&e axe el 5v58%02ha 58 % @us?@e% §&1 24, 48 and 72

on Wth 1ce-co l'ysis
hour§ aften@ibddtzREISaddéidrewith I?d:&c@ll)i 1ysidbufifRAG0 VEGHREREEDEHer (PH7.4), 1%

10 orj de, sodi.um PPl , projease o ey
NP4, 2 SbP’ﬂ\ioEdDﬁgc &é(glth %ﬂﬂ%‘fl %@ﬁe)lbl ‘?%%‘gﬁﬁ hﬁ‘r protease inhibitor
cock@fil &%Ye%ftﬁ@éﬁeg) 2 3R S6RNLA bHRRAnAate) 208 rfifu géd 3012,000 g for 10

m nut es tes were then quantified for to
minybesnt Jeysatels eweﬂest}mm aqgnbfegdr ot gptal guetwin levels using DC protein assay
(BioRad). Active caspase-3 levels were determined using an active caspase-3 beadmates kit
(Upstate) and the Luminex 100™ system with protocols suggested by the manufacture. Total
and phosphorylated AKT levels were determined using a total AKT antibody bead kit and a
phosphospecific AKT 7 antibody bead kit (Biosource) and the Luminex 100™ system with

protocols suggested by manufacture.
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(Bi oRad). Active caspase-3 levels were determ ned
usi ng an active caspase-3 beadnmates kit 30 (Upstate)
wa@eaenbas1Lunm nex 100TM system wi t h protocol s segnEsS10e§043578

by the manufacture. Total and phosphoryl ated AKT

| evel s were determ ned using®a total AKT antibody bead

kit and a phosphospecific AKT S413 anti body bead kit

(Bi.osource) and the Luninex 100TM system 't%. X

pr bR CHPEIIBERfg ShwY By Higiiair ot SRRons\ieies 08y Gamgh idownregulation

T g . .

e et R L L oL L cffect was
signifitantlyaetrtmeed with fhaeading ¢omoerdfatibhT of dscetaxeh Bryechnmarison, BubR1

the control and the effect was .sigpifjica

dovwmE Bl SR F%ek%%@m@%ﬁegﬂ BF AR 1GH d ffeet was accenmated
0 XGit nétY hSrati eRidlcafi ternative-signalin

at ﬂ?n%ﬁ%ﬁs@ﬁ ?ﬁehggggs%%e ph%ggﬁggg?gf%%% E% A&? g%d t he s &
pathwedyfsensy aztinated at ighedddsesat t he | ower but not hi gher

concentration of docetaxel, indicating

al ternative-signaling pathways may be activated at

hi ABHcaHRSB&forARR! WeaRkS BI6T hRAlysd YWbsd anfibddi@! against Pim-1 and

anal ysi s using anti bodi es against Pim1l and BubRl to |
BubRik &5 reasupe prosein lewalepisthatd8thowr Aignenpeint. tHawal gapyts of proteins were

| f ' | j
BT TR e —
biotegl:n%lég}(),SEﬂEI@l @B HidcRheS NG loabhilin BRiRIRE) WBE used as suggested by the

i oscience) and a-tubulin (Sigma) were used as
manwfacfyes Sechridgryt sndibodizs vfee conjegatse to Hiddt (BiaRed)padi dedected by ECL

wer jugat ed .t o HRP (Bi oRad) .
westfigh Bl PR BlubB e aaP R LRLRFRE b Bahltdp Hypertim
ECLEMM%Q%O@@E&!&&M erHeQxpbtifértishown BCFighAntedeghastrated that Pim-1
i osci ences). The experinment shown in Figure

16 .
and Beblheratein develhweremiiminished assammard toghe centiply Shpwjing that reduced

Wer, | monj . | <; i
v 5L ERATIR ST f TR SghE BTALE ) PARY A s o
downrdpelbiifnPim-¢ paowgin leélgeaeblddl theTiesphaslatios and estivatibmbf AKT in
downregul ating Pim1 protein |levels can bl ock. the

ordes, i SORIEY st Felts knvtrrde BPRRIeS T g1 ARPPeRTs toopigdiate gell survival by
. ke war ds apoptosis. Pim1l appears to
achv%@%?@#b ceF?%%ﬁ§$#§a| by activating pro-survival
pat hways. 20 The present invention is not limted in
scope by the specific enbodi nents descri bed herein.

Iaggﬁ?e glgﬁgn(% é{vt%ﬁﬁ%rggg}é)i | ﬁ}a}%lg g{licg?)g |b$§ t%l? iq%%;/l%gtgircl%ﬁg{n?ems described

here@RPAAIRAL varRul hREidcGkbhd &dhé vbhgoraitadtltmtb B@se described herein
foregoing description and the 25 acconpanying figures,

will Breomeapppteniciattheseskiled in thearideemtes foapgoing daseriptidheand the
accorsn%%ﬁ}%ng fﬁg%n%? sEaP G088 R Bintedqed to fall within the scope of the

appended claims.

All references cited herein are incorporated by reference in their entireties.
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sanpl e as conpared to the control sanple indicates an
i ncreased resistance to a nolecule 15 of the taxoid
wo 200610§2812. The net hod of C aim 1, wherein sai BCDO82005/043578
nore genetic markers is selected fromthe group
consi sting of: 20 BubR, Hoﬁﬁ'sapiens simlar to
protein kinase (BUBRL) nRNA, conplete cds (GenBank

W 1S e L AN S LR PR S e et cyete
and ﬁ)l)gl@,%@l]s%@}net her, ER{PRr. $8RIGAD8TTK protein ki nase

(TTK), nRNA (GenBank accession nunber: 25 NM 003318);

GEFT for Racl/CDC42, Hono sapi ens RAC/ CDC42 exchange

factor (GEFT), transcript variant 2, mRNA (GenBank
Wan%cgzesgh%cﬂmew, Nﬁ‘&&?sﬁ??)WeBUW,l,SleWJs%g%igsoﬁuﬁs. (2002)

tddi ng uni'nhi Bi ted by benzi mi ddzol es” 1 hono )
Phospyieaitipn of BidRE)], cyntenukibBarid flip HBCERsboRinm rithegse. Biorhim Biophys
Og%%%g%' 30 hSepharase, Honp sapi ens extra spindle
Actan Ly ke 1 (S. cerevisiae) (ESPL1), nmRNA (GenBank
accessi on nunber: NM 012291); CanKlld, Hono sapi ens
cal ci um cal nodul i n- dependent protein kinase (CaM

ki nase). Ll _d CAMK2D) ,. .transcript. yaria nR :
zhou a5 o S e SR gt s By BterseBiay con sai
115:39@F75US2005/ 043578 - 45 CDK6, Honp sapi ens

cycl i n-dependent ki nase 6 (CDK6), nRNA ( GenBank

accessi on nunber: NWD01259); and GRB2, Honp sapiens

growm h factor receptor-bound protein 2 (GRB2),

transcript variant 1, nRNA (GenBank accessi on nunber:

NM 002086). 5 3. The nmethod of Caim1l wherein said

nol ecul e of the taxoid famly is selected fromthe

group consisting of paclitaxel, docetaxel XRP9881 and

XRP6258. 4. The method of Claim1l wherein said | evel

of one or nore genetic markers is neasured by 10

MRNA, DNA or protein. 5. The nethod of Caim4 wherein

said MRNA i s neasured by using a techni que sel ected

fromthe group consisting of in situ hybridization,

reverse-transcri ptase pol ynerase chain
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reaction, nucleic acid hybridization, electrophoresis,
Northern blotting and mass 15 spectronetry. 6. The
woredokoeksof Cl ai m 4 wherein said DNA i s nmeasur ePICTDYS2005/043578
using a techni que selected from the group consisting
of quantitative pol ynerase cHain reaction, genomi ¢
DNA-chi ps, in situ hybridization, electrophoresis,
iogthern blotting and nass spectronetry. 20 7. The
CL hod of Claim4 wherein said protein is nmeasured by
using a techni que selected fromthe group consisting
of I mmunoassay, Western blots, ELISA and nass
Whasppebtimetestry. 8. A nethod for predicting or
nonitoring a cancer patient's response to a nolecul e
of the 25 taxoid famly, conprising the steps of a)
obtaining a test sanple froma cancerous area of said
1. Ameihedor pradicting i APHEPTINEOTRIFE PSSR 1ESPADSe e mglcHg of the
005 LR, BhoRlRs B sk proeneti ¢ markers; and d)
conpari ng Beastred I'evel s of said one or nore
gef)atbiaining akest sampie tfitven & estcer@B asamflsaidgatenthe contro
sanpl.e;. wherein deT[ease in the level of said one or
no é*ﬁ%ﬂ@g@émﬁgpﬁ@Fg’%easured in the test sanple as

Cogﬂﬁéa%ﬁr_iﬁ tHeNBvel BNEADbr HiGEYeRetiifikaisegn@n | ncreased
sensit

Ivity to a nolecule of the taxoid famly. WO
2006ronGR8DhE tRCMLAISRA06Y<dx1BEsA81 oned® raore Pleetipamidkgrsat the test
d aiWI8,(¥&%reiﬁ sai d, one or nore genetic markers is

s et USG5 FOPHY SaWPlsan consi sting of P21 (Wafl),

WIRRGn § ABERAS 5 YK letl EBAAGRAB br kioheShetit RabtdrOmehdired in the test
(p21, G pl) (CDKNIA), transcript variant 1, nRNA

se@pleBaskmperedds ihsreontphemplnvdowEs 80 jncreaseprasistance fongmolecule
(ﬁ@ﬁ%gnﬁdein}l oncogene (PI ML), nRNA (GenBank accession
aye %&‘2648); GBP- 1, Hono sapi ens guanyl ate
bi nding protein 1, interferon-inducible, 67kDa
(GBP1), nRNA (GenBank accession number: NM 002053);

i1e t 1,00} , m&kBRAs (IR from th
2. TRERRODERCRAR AR dali0bt of HAEAPhQLe mAkDAGs Sl from the

grioupocomaistiepef:RNA bi nding notif protein 17 (RBML7),
%ﬁﬁeﬁgﬁg léapigrfscs%fciﬁér% p?&gli%l%ﬁasgl %Bﬁﬁqg?rIRNA, complete cds
(GenBank accession number: AF046079);
Mad2, Homo sapiens mRNA for MAD?2 protein (GenBank accession number:
AJ000186);
Mps1, Homo sapiens TTK protein kinase (TTK), mRNA (GenBank accession number:
NM_003318); ‘
GEFT for Rac1/CDC42, Homo sapiens RAC/CDC42 exchange factor (GEFT),
transcript variant 2, mRNA (GenBank accession number: NM_133483);
Bubl, Homo sapiens BUB1 budding uninhibited by benzimidazoles 1 homolog (yeast)
(BUB1), mRNA (GenBank accession number: NM_004336);
hSepharase, Homo sapiens extra spindle poles like 1 (S. cerevisiae) (ESPL1), mRNA
(GenBank accession number: NM_012291);
CamKIId, Homo sapiens calcium/calmodulin-dependent protein kinase (CaM kinase)
IT delta (CAMKZ2D), transcript variant 3, mRNA (GenBank accession number:
NM_001221);
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Hecl , Hono sapi ens ki netochore associated 2 (KNTC2),
MRNA ( GenBank accession nunber: NM 006101); 15 Rafl,

WwoRva628RNA for raf oncogene (GenBank accessi oPCTIURIDEF/043578

X03484); Aurora A, Hono saplens aurora-rel ated ki nase
1 (ARK1) nRNA, conplete cds” iGEnBank accessi on
number: AF008551); TACC3, Honp sapiens transform ng,

aC| il ed-coil containin rotei TA , NA
b BT a6 sarists  FrTeRen R B R Do, RN (FghRank

Saph&ﬁ§m8nBﬁ&b&eNm@qk959§PER@|'03'3 viral oncogene

honol og B, nuclear ~factof of kappa |ight polypeptide

geh®Egn Hanwesapiens ozeh tf«'s:to} r(%@anttarb)ou(l&m@ym 2nfRIRB2), transcript

ggﬁrgﬁnﬁgrﬁﬁﬁﬁg(g?ﬂgggp mﬁ@ g 50%@6%&§§g§hscrlpt

variant 1, nRNA (GenBank accessi on nunber:
006254 25 BRAF35, Honp sapi ens hi gh-nobi | |t ou
¥ 0 3 y amte(?fromthe

. ThemugthivDSlpim ﬁﬂﬁh@f‘(@éﬁl@fmqklec‘d@ ebths taxeit fpmpiby is s

O(%ﬁ)?ﬁgg%ﬂl%sg Ilgﬁl?g}{ﬁx}_?@ %EE e?%@?f af?chﬁﬁlf%;%(m pr otein

accessi on nurnber’:
005345) ; STK11l, Honp sapi ens serine/threonine k|nase
11 (Peut z-Jeghers syndrone) (STK1 1), 30 nRNA
Rh@n@m %@@é@é VeI sid] evemmf oRRORIgBYte gsRetiarptkersip msasured by
Eﬁi JHase kinase 3 (MKK3) nRNA, conpl ete cds
AB a80e55|on nunber: L36719). WD 2006/ 062811
PCT/U82005/043578 -47 10. The method of Claim8

mhere S | ecul.e of, the taxoid f y. IS ecte
: H&edmt griof gﬁaﬂ”‘é Veshen SEid R s Mgz =3By useg@é?%zaue selected

fon %ﬁ: lg?g%r%&g ﬁ% é%rn sk hg_[)ﬁ@lzgt%rh ngeQJe-ﬂrﬁbﬂ%tgse%%ﬁﬁélﬁse chain

eneti ¢ markers I s measured
regctmﬁ mﬁl@c adiAylridipativne elnctrd;more'ﬁiseNnﬁh‘tmd)lQﬁmQ@ mags]
in said NnRNA i s neasured by using a technique
SB%%E%%%Q? fromthe group consisting of in situ
hybri di zati on, reverse-transcriptase pol ynerase chain
reaction, nucleic acid hybridization, electrophoresis,

. TasrméthechobChim rvgheacia snﬁd@NAos g;@emrmbbaetlmg a1®hnlqh@ selected from

eGP sStil Rt ool PR R AR gt in
S‘%.E}{%‘E‘F‘%iﬁ‘ﬁ* | EMEtrdPHoydsRy, 856theihabloing aﬁd m@s spenenEtey.
C

. The method of Claim 4 wherein said protein is measured by using a technique selected

from the group consisting of immunoassay, Western blots, ELISA, and mass spectrometry.

. A method for predicting or monitoring a cancer patient’s response to a molecule of the

taxoid family, comprising the steps of:
a) obtaining a test sample from a cancerous area of said patient;
b) obtaining a control sample;
¢) measuring the level of one or more genetic markers; and
d) comparing the measured levels of said one or more genetic markers in the test
sample and the control sample;
wherein a decrease in the level of said one or more genetic markers measured in the test
sample as compared to the control sample indicates an increased sensitivity to a molecule

of the taxoid family.



10

15

20

25

30

in situ hybridization, electrophoresis, Southern
bl otti ng and nmass spectronetry. 15 14. The net hod of

W@L@i1052811 wherein said protein is nmeasured by BGI/O§R085/043578

techni que selected fromthe group consisting of
I mmunoassay, Western blots, “BLl SA, and nass
spectronetry. 15. A kit for predicting or nonitoring

- The e 3 QeiBb R g P AL B PR CAetE T MR rrom the
Wl ses detectabl e-1abel ed antibodies,

g%j&?)eégt %ﬂlgﬁe- abel ed anti body fragnents or

deP2ic Wil o Hoaloetapidne by dmndrperdnt Kimsse iobibpoi $A 21, Cipl)

nucl ej ci.ds capable of. h Ldi-Zi under.stri ent

con@%&ﬂ@t%ﬂg Vgrianl H\{%ﬁgc}é&ﬁg’ﬁ q% NM_000389);

sepigtk Sdofnb @Eﬂl&ﬂbeplﬂf PURcERAS (MMINIMRNA &@ank lBE¢sion number:

sapi ens sinmilar to protein kinasé (BUBRL) nRNA,
conpMt@2648); 25 (GenBank accession nunber: AFO46079)

Ve, R t.

R BRh P iR 2uaits bt et PuflsfretaRaRds

pr og GBP1 K infFa$e (G&lBdnk Mldneﬁﬁﬁﬁﬂmmo@@swn nunber :
3318); 30 GEFT for Racl/CDC42, Hono sapiens

neceepieng sotingid Srrogepirraipha (RXRA M
2, n&l{\_}l&é&%w% n nunber: NM 133483); Bub I,
o}

Hond sapi ens >uni nhi bited by

bespF48, GRae @ichs RO bidingraast prote(BUBRBMIRNAMRNA (GenBank
(GenBank accessi on nunber: NM 004336); WO 2006/ 062811
PCTAISS00S peabes /M 041:’§9ﬂ5;§ephar ase, Honpb sapi ens extra

PR P Sl KB S5 SENTCERERAN (R sccssion
sapnem_bemall\dl()ﬂmlﬁh)l nmodul i n-dependent protein kinase

s P U e AT A
Fbﬁﬁro?@@ %ﬁlocs\ég chDaGleRERIaRd kllﬁhé'éalsgﬂﬁK QR@A cﬂﬁmte cds

(GenBank’ “accession nunber: NM 0012 and
sap(@erBapkawtdssibactmber: AT Lbound protein 2 (GRBZ)

e FRRS B35t B SRR S0 BUIES craccs)
a CaaeA (PRhBARactedsREAARSIRrIIOMIOO6R2).e of the taxoid
RelB, Homo sapiens v-rel reticuloendotheliosis viral oncogene homolog B, nuclear
factor of kappa light polypeptide gene enhancer in B-cells 3 (avian) (RELB), mRNA
(GenBank accession number: NM_006509);
PRKCD, Homo sapiens protein kinase C, delta (PRKCD), transcript variant 1, mRNA
(GenBank accession number: NM_006254);
BRAF35, Homo sapiens high-mobility group 20B (HMG20B), mRNA (GenBank
accession number: NM_006339);
HSPA1L, Homo sapiens heat shock 70kDa protein 1A (HSPA1A), mRNA (GenBank
accession number: NM_005345); '
STK11, Homo sapiens serine/threonine kinase 11 (Peutz-Jeghers syndrome) (STK11),
mRNA (GenBank accession number: NM_000455); and
MKK3, Homo sapiens MAP kinase kinase 3 (MKK3) mRNA, complete cds (GenBank

accession number: L.36719).



10

15

20

25

30

famly according to the nethod of Caim8 wherein the
kit conprises detectabl e-1abeled antibodies,

wa@ledoenebl e- | abel ed anti body fragments or PCT/US2005/043578

10.

11.

12.

13.

14.

15.

det ect abl e- | abel ed ollgonuclegtldes conpri sing

nucl ei ¢ aci ds capabl e of hybr|d|2|ng under stringent

conditions to said one or 15 nore genetic nmarkers

{

gg% ﬁgek}go(&cgfc mﬁl ggfhg%e enatlg %’ nggfg Or%g]ﬁef {?f‘?lélzflr%‘ﬁa Spgf![CCP%@‘)m the

@qmj))conél@Blglﬂf:ﬁ)ichthkan@(&fetaﬁél XRPYEBtand, XRPYIG( CenBank

accessi on nunber: NM 000389); Piml, Honb sapiens

pim 1l oncogene (PI M), nmRNA (GenBank accessi on nunber:
i.ndin

ot St R PRt BRI BRIERE SPHARY b e R ncasured by

MEMBANN Aamrpestsinon nunber: NM 002053) ; RXRA, Honp

sapiens retinoid X receptor, alpha (RXRA), nRNA

(GenBank accession nunber: NM 002957); SPF45, Hono

TECH IR Sy BN Ay gy

api the gravpsensistingrof lasﬁmhyla‘icmttlﬁn(ﬂékﬂiﬁé)r,anﬂﬁbi&se polymerase chain

CGenBank ce 0061 n

A r B Ao D gia P SR AR s S Pk nd mass
3#&dhtiry. Aurora A, Honp sapi ens aurora-rel ated kinase
(ARK1) nRNA, conplete cds 30 (GenBank accession

nunber AF008551); TACC3, Homp sapiens transfornm ng,

contal rote n
TN R P M S AR
6/ th&@ﬂﬁ@c&@@ﬂ@ of qé&ntiRed B, pdl'ﬁﬁ&a@&iaﬁﬂféaé’trdheéenomlc DNA-chips
retlculoendotheI|OS|s vi ral ncogene honol og B

gdpdyprid lﬂ%ttqn@fsleevom?ﬁas Spgth@ otfipg prd a@swnetrometry
enhancer in B-cells 3 (avian) (RELB), nRNA (GenBank
accessi on nunber: NM 006509); PRKCD, Honp sapi ens
'ﬂne)ﬂnethndlof Oase 10, whiekinasaldRiRKeR)is nidagied by Rbin aﬁéo@ﬁ I%lé selected

EE%@h %GEnBank accessi on nunber: NM 006254
S BB ALK HrBmunesssyh Vipstern Bloitds) andnlﬂm spectrometry.
(GenBank accessi on nunber: NM 006339); HSPAIL, Honp

sapi ens heat shock 70kDa protein I A (HSPAI A), nRNA
A GiirfBapicdictiog esmionitomugib eancelbdtieABSSAESYonse to molecule of the taxoid

family according to the method of Claim 1 wherein the kit comprises detectable-labeled

2

antibodies, detectable-labeled antibody fragments or detectable-labeled oligonucleotides
comprising nucleic acids capable of hybridizing under stringent conditions to said one or
more genetic markers selected from the group consisting of:
BubR1, Homo sapiens similar to protein kinase (BUBR1) mRNA, complete cds
(GenBank accession number: AF046079);
Mad2, Homo sapiens mRNA for MAD2 protein (GenBank accession number:
AJ000186);
Mps1, Homo sapiens TTK protein kinase (TTK), mRNA (GenBank accession number:
NM_003318);
GEFT for Rac1/CDC42, Homo sapiens RAC/CDC42 exchange factor (GEFT),
transcript variant 2, mRNA (GenBank accession number: NM_133483);
Bub1, Homo sapiens BUB1 budding uninhibited by benzimidazoles 1 homolog (yeast)
(BUB1), mRNA (GenBank accession number: NM_004336);



10 STK1 1, Honp sapi ens serine/threonine kinase 11

(Peut z- Jeghers syndrone) (STK1 1), nRNA (GenBank
w@ewensison nunber: NM 000455); and MKK3, Hono BEpRUS2U85/043578

MAP ki nase ki nase 3 (MKK3) nRNA, conplete cds (GenBank

accessi on nunber: L36719). 18-17. A kit for predicting

or nonitoring a cancer patient's response to nolecule

of the taxoid famly accor n t met hod
1 hitrohaters, FlR@qapieas fpie Soadl Rden i, %?Sfcefeé(}ﬂ%ﬁtﬂé%ﬁhg mRNA

t ot 1@%@]: Ie ) reverse
traﬂ%crl gn?g?lgkym@g (9)1b)?a| n cDNA; and c)

S u@amidnﬁomgap@malauwmmmem prqt@akma@en(CaM kinase)

usi ng rimers. 20 e| or. rlmsrs
ar o oife E A B LsdResnd ke e R SPHgR g ber:
froEﬁMaO(ﬂQﬁ yeoti de sequence of one or nore genetl C

rs sel écted fromthe gr oup consisting of: BubR,

l—b@ﬁl@a;ﬂc&m sapilerisicaelin-depandens kinake A4S DKOBURRIA ((ErpBank

| ete cds cessi on nunber: AF046079); 25
l\/ad Cceﬁﬁ%n%}ﬁ)éleﬁﬁg&ﬁ%% D2 protein (GenBank
acCRIY, Hﬁmﬁl&ﬁpi@ﬁs ro@&@@&i&@éce pidpSoundiproteis 3 gGRB), fldfscript
protei n ki nase %(1" MRNA GenBank accessi on nunber:

NV_cadat ) mRESEF anﬂwwswgmb%ﬁﬂ% A080)s
RAC/ CDC42 exchange factor (GEFT), 30 transcript
vari ant 2, nmRNA (GenBank accessi on nunber: NM 133483);

16. /B For griediBtiriedy BositdBldgla dauckipagentts rBi;}iolnisct ‘(ednddycule of the taxoid
benzi m dazol es 1 honpl o(g‘la(yeast)

Fuls BeRoIaE oS oAb I R St 0 1 (e bee geatle labeled
aﬁ%&ﬁ?@g&g t%‘lgﬁzlﬁele ari‘%gg Cer%’\f}@tﬁ? or ?’Q A ERIRRA cﬁﬁ%%ﬁ@cleotldes

I SI ae ESPL1)
cbﬁ@mBﬂngklualemaismapahlabéhybrml\mﬁgmm )strm@aurt}cbndmonbmald one or

sapi ens, cal ci um ul i n- dependent tei n ki nase
UG@SI@PR‘F"H’&% ers| §e ?féthg %BCOQSF%Iﬂgé’?l pt variant 3,

@)B @é:cl‘rb?e?l% e Ehrfl fident ﬁlﬂé’g@ﬁéﬁﬁﬂa) lA@PKﬁ C1p1)
api éns cyc ( CDK6) ,

I n-dep endent ki nase 6
( GetﬁBEtﬂNlPécu‘mrlphvanmnbb,nnRNm (@@1125@1; accammsgberﬂti b _000389);

t r Hg 38 }—Ig{n%\ga&egg 1():1t119-|i ongo; ee%t ?I; ?{I\PA ?{}enﬂ]anﬁ a@%? %}1 nmumber:

NM._002648);

GBP-1, Homo sapiens guanylate binding protein 1, interferon-inducible, 67kDa
(GBP1), mRNA (GenBank accession number: NM_002053);

RXRA, Homo sapiens retinoid X receptor, alpha (RXRA), mRNA (GenBank
accession number: NM_002957);

SPF45, Homo sapiens RNA binding motif protein 17 (RBM17), mRNA (GenBank
accession number: NM_032905);

Hecl, Homo sapiens kinetochore associated 2 (KNTC2), mRNA (GenBank accession
number: NM_006101);

Rafl, Human mRNA for raf oncogene (GenBank accession number: X03484);

Aurora A, Homo sapiens aurora-related kinase 1 (ARK1) mRNA, complete cds
(GenBank accession number: AF008551);

TACC3, Homo sapiens transforming, acidic coiled-coil containing protein 3 (TACC3),
mRNA (GenBank accession number: NM_006342);
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variant 1, nmRNA (GenBank accessi on nunber: NM 002086) .
10 18. A kit for predicting or nonitoring a cancer

W@2i06e6a815 response to nol ecul e of the taxoi d PEHIBE1095/043578

according to the nethod of Caim8 wherein the kit
conprises the neans of. a) ofSt ai ni ng total RNA from a
bodily sanple; b) reverse transcribing the total RNA

:‘JgRgfge ﬁgg)@%gﬁbépﬁ egdgég?@%erﬁgﬂqggéls g@?ltoggo%fl%%b% B, nuclear
MNCIERAGH o RENEH1i R HI,BEHIREnSE e aR RN 3 @Pieh PRI, mRNA

priners are derived from a nucleotide sequence
of ¢GenRank aocessige member: AV kHI6$08)%| ect ed from t he group

LSt f P21 fl). Ho i . .
cy PRIKH: Bafusshtoni Pt vt br AR RA Ry ransrige yyiag 1 mRNA
( COO fBank lab@Rsieh nRnb¥ANMNE06R54TRNA ( GenBank
accessi on nunber: NM 000389); im1, Hono sapiens

pi BRAFShdderan sagipnsviiph-meRiliy ceameii (E29B), R NdnfsenBank
NMD02648) : -1 i ens guanyl ate bi ndin

or oF%?eﬁSI%I?nH‘G‘F?F%rNM?%%Sci ble. B7kDa (GBPL) . MRNA

( GasBank, Hemesapiens Rearkbieick 7OMDARRASR) A QIBIRNRY, ntBNA (GenBank

sapi ens retinoid X receptor, alpha (RXRA), nRNA
( GeaBgARon BeabeysNOh_GP3AHY% : NM 002957); SPF45, Homp

BRI M LB 8 e A T
NERISA KGaeB adhmicessimsnmibat: M2 000495E2nd  mRNA

?égnBankKaccessi onaﬁs\i? _nun‘gg{%: QM Raf | , Hur(TiaQ

MR DGR STBQMAS Kk Riie S angappleld (R GenBank

X03 son AUhBEAT As71d8M0 sapi ens aurora-rel ated kinase
1 (%E{‘%gloanRI\IA, conp?e e cds (CGenBank accession

nunber: AF008551); WO 2006/ 062811 PCT/ US2005/ 043578

17. 1% g&ﬁg@g&%w&g&oﬁpgﬁ 'g%%%%a@?e&}%ﬁ%ﬁ‘(i}%@@% t%ilﬁsaﬁﬂlle of the taxoid
69 BRKiAE EEER IRAhSYSDEim NV/IRPER 420 kit RedBisekE¥neans of:

sapiens v-tel reticul oendotheliosis viral oncogene
hoapdtgniBg tetacRWay fromachodily sémplgppa | ght pol ypepti de

ET IR

c) subjecting the cDNA to a polymerase chain reaction using a set of primers

wherein one or both primers are detectably-labeled and both primers are derived from

a nucleotide sequence of one or more genetic markers selected from the group

consisting of:

BubR1, Homo sapiens similar to proteiﬁ kinase (BUBR1) mRNA, complete cds
(GenBank accession number: AF046079);

Mad2, Homo sapiens mRNA for MAD?2 protein (GenBank accession number:
AJ000186);

Mps1, Homo sapiens TTK protein kinase (TTK), mRNA (GenBank accession number:
NM _003318);

GEFT for Rac1/CDC42, Homo sapiens RAC/CDCA42 exchange factor (GEFT),
transcript variant 2, mRNA (GenBank accession number: NM_133483);

Bubl, Homo sapiens BUB1 budding uninhibited by benzimidazoles 1 homolog (yeast)
(BUB1), mRNA (GenBank accession number: NM_004336);
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PRKCD, Honop sapiens protein kinase C, delta (PRKCD),
transcript variant 1, nmRNA (GenBank accessi on nunber:

WORN0608851) ; BRAF35, Honop sapi ens hi gh-nobi | i t pCYUS20P5/043578

20B (HM=20B), nRNA (GenBank accessi on nunber:

NM 006339); 10 HSPAIL, Hono -&api ens heat shock 70kDa
protein 1A (HSPAI A), nRNA (GenBank accession nunber:

NM 005345) ; STK11l, Honp sapiens. serinelthreqni ne

ki heepbarpse. Hegng sapisKREie seydlg rpel?éﬁlke éf%lcf}?VlSlﬁ%r@ESPU)a mRNA
( CerBaieRGEessionhuMEDAN M4200p455): and MKK3, Hom
sapir@ns Etl%ngseu%gnase 3 (MKK3) nRNA, conplete cds

( CEnBKiik, Hbmoasmpieas caciunveabepduliiBéatadent pbteifikenase (CaM kinase)

det bl of any one of cl.ai 15 -.18, wherein
0 b TR apRED) oSt Sand BN ik PO atber:
congzitdg1gopf, an enzyme, a radioactive isotope, or a
chem cal whi'ch fluoresces, a chem | um nescent

moCOKY, dlomadimppmpyelisdersndengdinase 6ieBEMpsnRAKHY (GenBank
haptenic 20 I I 0, met hod for predicting or
rmniafchsll%mémE%nW—@i??én?n response to a nol ecul e

of GRIRe, Hod¥aficha Bidwth fAeiFREdeptdtbouié pit&RS (GRBM) transcript
obt ai ni ngi a_test sanple froma cancerous area of said
pat ivaiant 12BRNNA feerankmgeaspien nagder: SFMoME086)- nor e
genetic markers selected fromthe group consisting

of : BubRi, Honpo sapiens simlar to protein kinase

18. A BB Ipreditif orcaohik@ing acdacer(fadaBayismpasensholacult b dte:taxoid

AFQ46079); Mad2, Honp sapiens nRNA for, MAD2 protein

fpmdy ing s thsimrthed pifelim 8 yphercin deeigbsompgisss thegeays of:

sapy : [ [ , MRNA ( GenBank
ac @2%%%&%@?‘; ﬂﬂﬁha{)}@giéﬁ% 2006/ 062811
PCB) 16200 AR the fodal GEFA 16 obtaRad)NADGE2, Hono
sapj ens

RAC/ exchange factar (CGEFT),. transcript
vaF) syhiecsng they _ EneR TPessH! ﬁé%ﬂ%fémg Nﬁﬁﬁ%%’& H
Bu hdreir lr%?d FieBYR detQysdd| Mbettai aﬁ? ibBiHt n%&ié are derived from

benzi m dazol es 1 honolog (yeast) (BUBL),

( GenBdekidrcsegesico nf oumdranore (geh G483 Ey1s seletisd pitoan theegroup
Hono sapiepns extra spindle poles like 1 (S.
ceF%R?}Sﬁg%& (ESPL1),

P21(Wafl), Homo sapiens cyclin-dependent kinase inhibitor 1A (p21, Cipl)
(CDKNT1A), transcript variant 1, mRNA (GenBank accession number: NM_000389);

Pim-1, Homo sapiens pim-1 oncogene (PIM1), mRNA (GenBank accession number:
NM_002648);

GBP-1, Homo sapiens guanylate binding protein 1, interferon-inducible, 67kDa
(GBP1), mRNA (GenBank accession number: NM_002053);

RXRA, Homo sapiens retinoid X receptor, alpha (RXRA), mRNA (GenBank
accession number: NM_002957);

SPF45, Homo sapiens RNA binding motif protein 17 (RBM17), mRNA (GenBank
accession number: NM_032905);

Hecl, Homo sapiens kinetochore associated 2 (KNTC2), mRNA (GenBank accession
number: NM_006101);

Rafl, Human mRNA for raf oncogene (GenBank accession number: X03484);

Aurora A, Homo sapiens aurora-related kinase 1 (ARK1) mRNA, complete cds
(GenBank accession number: AF008551);
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MRNA ( GenBank accession nunber: NM 012291); CanKlld,
Hono sapi ens cal ci um cal nodul i n- dependent protein

whewases(CaM ki nase) |1 delta (CAMK2D), transpCi/ps2005/043578

vari ant 3, nmRNA (GenBank accession nunber: NM
001221); 10 CDK6, Honp sapi ells cyclin-dependent ki nase
6 (CDK6), mRNA (GenBank accession number: NM 001259);
and 2. Hono sa |en r.owt h, fact, r t or.- bound
B G, HomerBp e IR i iRl CoRfeRing BB AKTACC).
aCCﬁﬁ@UQQG@HﬁQﬁJachoﬁ%@rﬁ)@ MM 0B&adyi ng the | evel of
one or nore reference genetic markers 'sel ected from
t hRelB] Hogtmpwm msre]stttlugoe)fdothﬁhbmﬁ vird eoceggmiedomolog B, nuclear

(L falhe T RORRRA - Bk Pubatar b sl Tmeb (). mRavA

sap(@ama&@uec&g@ﬁ%uinwewma@ partual cds (GenBank
accessi on nunber: BC071941); 20 01) conparing the

meBRKCEY Hcemesaeplems pscaeld kisrese 65 debisr @ ), itrensegipk gasant 1, mRNA

and sai ne or. r enetic markers in the
tes{é eacc%ﬁlgpé]luﬂl g Z&g\gf(zdéégé‘?n the | evel of said
ONBRAIF3 HDHSm@%BﬁEhsChlgmhkfbﬂ&y @‘BOMWTH@GZOBI) JBRNIAe(GdnBank

of said one or nore reference genetic nmarkers
i ndpesgssen awmbere NdAWE33Ds5i st ance to a nol ecul e of
t hﬁSf’z@fE' ﬁofn%rga 1¥ns l%é%t ?lgock'e‘OEﬁﬁgﬁ)&equ% S}ldAPA1 BRIGA (GenBank
ofI'hg a ca ent''s response a nol'ecul’e
of h&tﬁsswlanﬁmﬁeff NM_IQOSMSanrl sing the steps of: a)
obtaining a test sanple froma cancerous area of sai
paﬁTIéH oo ﬁ@%{%@rﬁeﬁaﬂ/ﬁﬁ@nlw@rla%fl ihentey e%h?f%S}@lémséSTKl D,
WA&O LABLAC BRIt 08usepnalst i ng of P21
nND sapl ens cyc ependent “’ki nase i nhi bitor
MK(I{BZ Hort paplans M@B@ﬁa@ kutas@a $MIKIKSY) mBNAa nompleteddslidGenBank
( GenBank acce gg %égo NM 000389); WO 2006/ 062811
PCTP‘EﬁSQ%%PWﬁL 6 Pim1, Hono sapi ens pim1
oncogene (PIM), nRNA (GenBank accession nunber: NM
002648) ;

19. The detectable label of any one of claims 15 — 18, wherein the detectable label is selected

from the group consisting of an enzyme, a radioactive isotope, or a chemical which
fluoresces, a chemiluminescent molecule, radiopaque substances, liposomes, and haptenic

molecules.

20. A method for predicting or moniforing a cancer patient’s response to a molecule of the

taxoid family, comprising the steps of:
a) obtaining a test sample from a cancerous area of said patient;
b) measuring the level of one or more genetic markers selected from the group
consisting of:
BubR1, Homo sapiens similar to protein kinase (BUBR1) mRNA, complete cds
(GenBank accession number: AF046079);
Mad2, Homo sapiens mRNA for MAD2 protein (GenBank accession number:
AJ000186);
Mps1, Homo sapiens TTK protein kinase (TTK), mRNA (GenBank accession
number: NM_003318);
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@GBP-1, Honp sapi ens guanyl ate binding protein 1,
interferon-inducible, 67kDa (GBPl), nRNA ( GenBank

w@ewensison nunber: NM 002053); 5 RXRA, Honp sapCENS2005/043578

retinoid X receptor, al pha (RXRA), nRNA ( GenBank
accessi on nunber: NM 002957)',52'SPF45, Honp sapi ens RNA
bi nding notif protein 17 (RBML7), nRNA (GenBank

i net oiRbTaoReegie Dt ea BOPRRRST M ARGOE 62 ARARREC ftor (oPFT)
accessi gangBbedriant ARRAODenBRAK hoceltioRAuRBNANMLI133383);

oncogene (GenBank_accession nunber: X03484); Aurora

A, HoriBulsla fiasmes sapisne BAIE ebeddéer wiipfzbibed by henzimiderpas 1 homolog
conpl et i er: AF( ALY
Tacks, - Pishe) CLRE R ERSATERERRE bRl NEE D3

cont ai S ephafasd tiint shpichd ekifA§KRdle poT8NAkE EB Pestkvisiae) (ESPL1),
accessi on _nunber: NM 006342); RelB, Hono sapiens v-rel
reti cul BENIOHHerBak accessioanugrhes dBeV heiPdog B,

nucl e 0 i: ok i -
enhancopnR ol SAERPeL e R pfbrein kigose (CaM
accessi kinase)ibdxlta (MNMNIKBBYAYansEERKCRiadtiGmRIepi(EesBank accession
protein kipas ' |ta (PRKCD), transcript variant 1,

20 mmnv@gﬁsmﬂggg% 5i on nunber: NM 006254); BRAF35,

Hono sapi L gh; Ikrd I{@@mw
(GenBaggkgg?gs%(? ga ﬁignﬁug r?géélﬁﬁéd%{hﬁg g%h&%g’a% bRERK D R (GenBank
sapi ensadrestiorsnauber 7HNDAOpRL B)eamd | A ( HSPAI A), nmRNA

GenBa cgessi on nunber: .NM 005345); 25 STK1 )
Sapt ona B, R AR EBh Sk hL decpi o bbtRS PRUGA ORI ranseript
syndr om@jriark $TKRNA igé@%k@@?&&@ﬁhmg&emgmmeper :

NM 000455); and MKK3, Hono sapi ens MAP kinase Kinase

3 ONKREBPrinRiE leva nbbee er mdes refaenBa gknediscaakeisseleciad &om the
L36719): ¢)..neagsuring the [ evel of one or nore
reggpgﬁggﬂégﬁéﬁfc mar kers selected fromthe 30 group

consi SGARDHf HofbRE}end 15®ersldphhy@I8 S -phosphate dehydrogenase (GAPD),
gl ycer al dehyde- 3- phosphat e dehydrogenase (GAPD), nRNA
( GenBaniRa¥a ¢Seniankagaession mymbop 20469920464 apd

2006/ 0RB8d. T drird LARad PP BRAB IMARPE: 6647283, partial cds (GenBank

accession number: BC071941);

d) comparing the measured levels of said one or more genetic markers and said one or

more reference genetic markers in the test sample;

wherein a decrease in the level of said one or more genetic markers as compared to the
level of said one or more reference genetic markers indicates an increased resistance to

a molecule of the taxoid family.

21. A method for predicting or monitoring a cancer patient’s response to a molecule of the

taxoid family, comprising the steps of:
a) obtaining a test sample from a cancerous area of said patient;
b) measurihg the level of one or more genetic markers selected from the group
consisting of:
P21(Wafl), Homo sapiens cyclin-dependent kinase inhibitor 1A (p21, Cipl)
(CDKN1A), transcript variant 1, mRNA (GenBank accession number:
NM _000389);
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- of quan?l ta

RPS9, Hono sapi ens cDNA cl one | MAGE: 6647283, parti al
cds (GenBank accession nunber: BC071941); d)

weewp@eisny t he nmeasured | evel s of said one or POF/ES2005/043578

genetic markers and said one or nore reference
genetic markers in the test Fanple; 5 wherein a
decrease in the | evel of said one or nore genetic

mar kers a onpared tqQ the |I|evel of sajd on re .
refer el’rmﬁgliwe? SPIGRS Y OP‘??@FI%FaJtP 1&»@?@%’% Kbyl sccession
suscept jhibdt ¥v ldgadgiol ecul e of the taxoid famly.

22. The nethod of T ai'm 20 or 21 wherein said nolecul e

of t heGBRxXpiHbnfoesaplens gaargddte bindthgfprotein 1,0ntekferogrindysible, 67kDa

consi st | f i t.axel docet axel ,XRP98
Sapece G, wRAA (GBS AR G R St A Jp2PEEn sai o
llevel kRANEIRO HPlcBs %ﬁl%lzc.l‘l X ré%b{@?,raiﬂﬁas(m%?}%ﬁENA%enBank

MRNA, DNA or protein. 15 24. e method of aim 23
wher ei nagsgssioniRitbar sNNMeAOEPEN; by using a techni que

sel ect fromthe gr onsi st i of - i '

mybr s B agisHE BN BRI A aSsin Dr AT A
react i oGenBaak @tdess6n dumpby: NI 280005); el ect rophor esi s,
Nort hern bl otting and mass spectronget

! ry. 20 25. The
ot hodHes. HomamapEnisechor gheciies 3 UNEE2) eRN fyGenBank
using a éc%?%&ﬂﬁﬂﬁbeﬁ%ﬁf%glofrom the group consisting

I've pol ynmerase chai n reaction, genomc
DNA- chR $8, Huinéin $iRNIA Hyibirail dhaogeneofGendBlaak tarexskion asinber: X03484);
Sout hern blotting and nmass spectranetry

2 T
met hodABorf o IS SapRRT BNATEIAFIHBIE; AR hoaliie gopyplete cds
using a s S6h G6hBE: AFobgHML he group

consi sting of I nminoassay, Western'blots, ELISA and
mass SPACCBpHeMDsapie@strankfdirting, acidpr @diedtdorigontaining protein 3

nmoni t or i cancer patient's response t ule
e N Y L
20 wheg 8RN HoB® Hplens PHBI BEFoGRbMELEHS GirhiahRbgSe homolog B,
ant i bodi es, detetctabl e-| abel ed anti body fragnents or

det ect abi@edr ddrarf kappybghiclobpeptitszede eobanser i rgells 3 (avian)

nucl ei c [ e @gf .hybridi zi ng. ul [hgent

cond t 1 GRELEE PR ReBa HeiErs et O R ana

sai d OPRKED, MR iRt PRAGINGRASE CC e (PRISCHY esiceigt variant 1,
fromthe roup consisting of: WO 2006/ 062811

PCT/ US2008Y A {G51pnk agsessignmumbers Vs 890294¢ similar to

Bcoossh BT aPE Vil Bb o TR ThEAr BndcZRRTAGA

f or MADEGEIBHhE iabeds§ien Bamlbea O SKIGBBI Y unber :

A OOOlI%g}’;AIL, Homo sapiens heat shock 70kDa protein 1A (HSPA1A), mRNA
(GenBank accession number: NM_005345); |

STK11, Homo sapiens serine/threonine kinase 11 (Peutz-Jeghers syndrome)
(STK11), mRNA (GenBank accession number: NM_000455); and

MXKX3, Homo sapiens MAP kinase kinase 3 (MKK3) mRNA, complete cds
(GenBank accession number: L36719);

¢) measuring the level of one or more reference genetic markers selected from the

group consisting of:
GAPDH, Homo sapiens glyceraldehyde-3-phosphate dehydrogenase (GAPD),
mRNA (GenBank accession number: NM_002046); and
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5 Mosl, Hono sapiens TTK protein kinase (TTK), nRNA
(GenBank accession nunber: NM)03318); GEFT for

wRawbHBM2, Hono sapi ens RAC/ CDC4A2 exchange fBCT/U82005/043578

22.

2. They

24.

25.

26.

27.

(CGEFT), transcript variant 2, nRNA (GenBank accession
number: NM 133483): Bub 1, H&ho sapiens BUB 1 budding
uni nhi bi ted by benzi m dazoles 1 honol og (yeast) 10

(BUB1) GenBank M 004336) ;

hSepha ?ng%ﬁé%a@%iﬁi oA Shee W%?%ng Batip) gds” (GenBank
(S cerguicshiaplukESPhE A (CenBank accession

nunber: NM 012291); CanKlld, Honp sapiens

c aﬂ):cmnpaaigrthﬂjmbam@blpedd efitalcpcmrt @i moiei gmstec 1h@&kAs and said one or

IR S Ao RS "R o™

S apihefsn £ ¥&drédle ﬁ?ﬁh@ﬂ@@:‘l‘ bf Kdl@@&eoﬁn&@%éﬁémc ﬂﬁ[ﬂers as compared to the
(GenBank accession nunber: NM 00125 GRB2, Hono

sapvebatsayd on o1 herstreferense gpratic niaskierd igstientes an incregRB3Yysceptibility

kb?3%§835§?0§3 EKBEH% ﬁgw;ggfgﬁgnk accessi on nunber:

gl ycer al dehyde- 3- phosphat e dehydr ogenase ( GAPD), rrRNA
GenBank accessi on _nunber: NM 002046); and RPS9,
dnethad effeim 2806 21 wheeein s2id swdeculnpf the Fm@Ujsfa{ﬂdé(ﬁB&ﬁﬂi’@ted from

tﬁ& g%ﬁg tc8H51stﬁi:érg?n§5cl%t% 7&0%%9&;@1 )81%?%1 :i%d

a cancer” patli e?% S response
to a nDIecuIe of the tax0id fanily according to the

ho f aim?21 ei.n th t_conprises
I@@ﬁaﬁp’%&i%@@a ai?itfar%a%feve g et g prere |ggprdicapprkers is
lﬁ%hi%e%\cilﬁmgmmop rdighect abl e- 1 abel ed

ol I gonucl eot 1 des

rising nucleic acids capable of
hybridizing under stringent conditions to said one or

ResBT 6L 2 THeBei g ORS00 RoovBRRPE g chpiape selected

fg_&ﬁﬁf(ﬂ%% glroﬁp B&sﬁﬁﬁg %f(":%K Iﬁ\l?(%ybﬁttlfrigtﬁ(?g ??\Fpé{i'sek\}ﬂgl?a n;gthé’é*ﬁo@rﬁ%se chain

Gp 1l

ré@l@Bamiclei@ swé 5y omdimativive electipho e B Nprthap gtsg asbmas
SPC(;I'/ US2005/ 043578 -56 Pim 1, Honb sapiens piml

Bﬁéﬁé% QI(PINH), MRNA ( GenBank accessi on nunber:

NM_ 002648) ; GBP-1, Honp sapi ens guanylate binding
lpr otein 1, interferon-inducible, 67kDa

he method of Claim 23 wherein said DNA is measured by using a technique selected

from the group consisting of quantitative polymerase chain reaction, genomic DNA-chips,

in situ hybridization, electrophoresis, Southern blotting and mass spectrometry.

The method of Claim 23 wherein said protein is measured by using a technique selected

from the group consisting of immunoassay, Western blots, ELISA, and mass spectrometry.

A kit for predicting or monitoring a cancer patient’s response to a molecule of the taxoid
family according to the method of Claim 20 wherein the kit comprises detectable-labeled
antibodies, detectable-labeled antibody fragments or detectable-labeled oligonucleotides

comprising nucleic acids capable of hybridizing under stringent conditions to said one or
more genetic markers and said one or more reference genetic markers selected from the

group consisting of:



(GBP1), nRNA (GenBank accession nunber: NM 002053); 5

RXRA, Honpb sapiens retinoid X receptor, al pha (RXRA),
WOorRNA0§BeNBank accessi on nunber: NM 002957) ; BPRUS2005/043578

Hono sapi ens RNA binding notjf protein 17 (RBML7),

MRNA ( GenBank accessi on nunber: NM 032905); Hecl,

Hono sapi ens ki netochore associated 2 (KNTC2), nRNA

SRR A7 ol BRSSO A

X034@4nBankAutsREidn AumitefTAFapdBN)s aurora-rel ated ki nase
1 (ARK1) nRNA, conplete cds (GenBank accession

nuMse; Hampo sgsems)ymRINACE MR preiei; (8 Bapkarsession mgber:

aciN% gg@ ged-coil containing protein 3 (TACC3), 15

nR J? nlg nk accessi on nunber: NM 006342); RelB, Hono
sapiBhsHymo edpist T paseid Girasd (TOBK 3 mRNAl (GenBadeareession number:

honpl og B, nuclear factor of kappa |ight polypeptide
gen@ll\én@péﬁé%\% in B-cells 3 (avian) (RELB), nRNA

( GenBark, REA9EHLID, ﬁméapigg%g@?gg@% ek fab1R GEFT),

sapi ens proteln Kinase ), transcri
var itangcript varfah2, AR NACKHBRRakk aceesen oumbentDEM : 1381483);

BBy e R e Daobb N o B uB a5 toe eas
(HS HEQ%UB 1HOARNAARIAB AN §kssTHAIMPL KR POt g 1A

I'A), mRNA (GenBank accession number: NM 005345);
25hSpharase, Haompsapigns entra spindla olesdidoi (Becdtévisiam (ESPL1), mRNA

Peut,z- Jegher s .syndrone 15 ,  MRNA (GenBank
gccﬁ@%ﬁ%ﬂ’&ﬁﬁ%é‘f’?{ A6 é\ﬂ\g{%ﬂ%gi% IVKKS, I—k(er sapi ens

MABa KRS BlokioApRNS cAlMKPdaliibiNAin-GIERH &1t Praiéls kifa8N &M kinase)
accessi on nunber: L36719); GAPDH, Hoi nml ens

gl yéeddiadenMic2B), tygnees it yamdany 8 BNy €4 @AFESyioN FrRpgRer:
30 Q\Eﬁn&ﬁ%l accessi on nunber: NM 002046); and RPS9,

Hono “sapl ens)’cDNA cl one | MAGE: 6647283, partial cds

( GenBas) KH a6 6 egieeychnHabsshdeB@hat0 4 YT DR AR0GY Q628 dnk
PCT/ US2005/ 043578 -57 29. A kit for predicting or
nonREwssipy PN G2PYht ' s response to a nol ecul e

of Gm, HRXR SQpiens growth factor receptor-bound protein 2 (GRB2), transcript
variant 1, mRNA (GenBank accession number: NM_002086);
GAPDH, Homo sapiens glyceraldehyde-3-phosphate dehydrogenase (GAPD), mRNA
(GenBank accession number: NM_002046); and
RPS9, Homo sapiens cDNA clone IMAGE:6647283, partial cds (GenBank accession
number: BC071941).

28. A kit for predicting or monitoring a cancer patient’s response to a molecule of the taxoid
family according to the method of Claim 21 wherein the kit comprises detectable-labeled
antibodies, detectable-labeled antibody fragments or detectable-labeled oligonucleotides
comprising nucleic acids capable of hybridizing under stringent conditions to said one or
more genetic markers and said one or more genetic markers selected from the group
consisting of:

P21(Wafl), Homo sapiens cyclin-dependent kinase inhibitor 1A (p21, Cip1)
(CDKN1A), transcript variant 1, mRNA (GenBank accession number: NM_000389);
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famly according to the nethod of C aim 20 wherein the
kit conprises the neans of: a) obtaining total RNA

wo e@roeesbodi | y sanpl e; b) reverse transcri bi ngP€TEs2005/043578

total RNA to obtain cDNA; and 5 c) subjecting the cDNA
to a polynerase chain reactlﬁh using a set of priners
mhereln one or both prinmers are detectabl e-1abel ed

SchimetcHoBp By 6eigbie @b RS (edaeh Seccprignmumber

thel\gy[qm%@gw)nm sting of: BubRi, Honpo sapiens simlar
to protein Kri nase (BUBR1) nRNA, conplete cds 10
( G5RBah e sapiing Euanyte bindAROAOETD ) ; infafron-iadweible, 67kDa

sapl @gil)migégﬁ“%p%ﬁ%ﬁé%g% Eﬁﬁ@ﬂ@r‘%‘%@fg? gi n

(HBBIQ tiferN BableptsiCAPEA ORXRAYTHRNA (ddnBank
003318) e FT for Racl /08042 §Hom) sagl ens KénBa

RACﬁGBﬁMQn @U@@h@nb@’li%%?) (GEFT), transcript variant

nBan . ;
e A IR R R D L B LB ) mR A BenBani
benacdesﬂaz@mgserlNMrﬁmQ@s)(yeast) (BUBL1), nmRNA (GenBank
acceSS| on nunber; NM 004336); hSepharase, Hono Sepg ens

&Bmma@le@é kggstcrth@ aischte%% KE TS 2Ry RVAbrepPank accession

I\IAHT%Qr CCGSSI on nunber: NM 012291);
no sapl éns cal ci um cal nodul i n- dependent

pr Bhf] Huklaﬂ&ﬁléNA%Maﬂonmaé (GénRiektoacdsEAMKRMAber: X03484);

transcrlp variant 3, nR nBan e
MFEPF2 2 1?‘ oM RBLENE TSI i neiﬁcﬁ@ﬁ@p@%twwpﬁﬂ%% gds
( Rl HEDALERRAARK AFIBsSES! on nuber: N

001 59

and GRB2, Hono sapiens growh factor )
r eTARICS, Irbmnm&pwnstrensfomm(lgaasﬁi)q caitedneilrdoptainingpioggin 3 (TACC3),

accessi o 002086) GAPDH,
angﬁg@ﬁ((gggg S 33 %8@ t e dehydrogenase
( GRBID), Hont MpichSRNBRRI A6 &RISSPBsiB W irRESico e HOZHAD B, nuclear
and 30 RPS9, Honmp sapi ens cDNA cl one | MAGE: 6647283,

par facsor of &@PR@E@QWPGEEE®Q¢ evhangetiaB-catsFr@gien) (REAS), mRNA
200060888k hoE&Ho BaARRY. Rkt S 5008
PRKCD, Homo sapiens protein kinase C, delta (PRKCD), transcript variant 1, mRNA
(GenBank accession number: NM_006254);
BRAF35, Homo sapiens high-mobility group 20B (HMG20B), mRNA (GenBank
accession number: NM_006339);
HSPA1L, Homo sapiens heat shock 70kDa protein 1A (HSPA1A), mRNA (GenBank
accession number: NM_005345);
STK11, Homo sapiens serinel/threonine kinase 11 (Peutz-Jeghers syndrome) (STK11),
mRNA (GenBank accession number: NM_000455); and
MKK3, Homo sapiens MAP kinase kinase 3 (MKK3) mRNA, complete cds (GenBank
accession number: [.36719);
GAPDH, Homo sapiens glyceraldehyde-3-phosphate dehydrogenase (GAPD), mRNA
(GenBank accession number: NM_002046); and
RPS9, Homo sapiens cDNA clone IMAGE:6647283, partial cds (GenBank accession
number: BC071941).
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3 0. Akit for predicting or nonitoring a cancer
patient's response to a nolecule of the taxoid famly

waeweeisny to the nethod of claim 19 wherein tPEI/KB1005/043578

conprises the neans of: a) obtaining total RNA from a
bodily sanple; b) reverse t ranscri bi ng the total RNA
to obtain cDNA; andSC) subjecting the cDNA to a

2. Rt Sttty naerd rifef b P Palscrs gt the taxoid

faRdy *ﬁ&topdlﬁ% kdBlSn@h&d Sarlade d0 iR theWCdoBYrisd€the means of:
sequence of one or nore genetic markers selected from

t he) @tftmllpgé@ﬁ]swﬁ figm adiodilpsarpplet | ), Hono sapl ens

L SRR AR Py o B 0 P D 1

ac §je@1!’lng1th@b,@N A td\l&/p&s)ﬁleﬁﬁé chaih ﬁ‘%al"tloﬂrl@ﬂﬁg 83t pEimers wherein
plgrr):ai}i1 oncogene (PI M), nRNA (GenBank accession number:

NVOw2G48fh Pragpers are Flﬁi%a@%ab@ agdaeth prugers iapridgstyed from a
SO NI Ry e —
sapf:ens retinoid X receptor, aI pha ( RXRA), rrRNA

TR Res Shab oy MR byt s 6Bl e i
(ConBoplpnACREs MBSO 9R2200) ) 20 Lecl - Horo

(Ge MﬁkHomocsap&nmmRm{MﬁnrMAm 00&10EJenBRak becebkiomnumber:

OO{% oncogene (GenBank accession number:
X0348%@ rora A Hono sapiens aurora-rel ated kinase

1 t
U gbﬁgﬂrﬁ- %@gg@s}%&ﬁ@tﬁ p?ot@ﬁlﬁ(ma(sg%mﬁgg &gﬁg@@%‘n%nk accession

transrmmbnrﬁ@/l Q@33dl89\; coi l ed-coil containing protein 3

el S0 Rea IR, RowP GERR: BRI AR PSR omr D,

0 n C 0 gﬁﬁ&:r RRYi&d 2BmRNL t@éﬁBarﬂ@i&E@VsloﬁfnuK@@p NN g88483);
e gene enhancer in B-cells 3 (avian) (RELB

@aﬂ kapieeseBYB b hudding apinhipited b ozimidzopridomolog
o SRR A S0 40
NM @195@‘5\96)86 IBHRAL 3bpictdasera SpRidRNsolEN - INMSh cérevigiagy @EﬂPLl), mRNA
208 ((Hwn%gn%() accgsg\(l)él rngnebgr Nll\</I 012291);

CamKIId, Homo sapiens calcium/calmodulin-dependent protein kinase (CaM
kinase) II delta (CAMK2D), transcript variant 3, mRNA (GenBank accession
number: NM_001221); ‘

CDK6, Homo sapiens cyclin-dependent kinase 6 (CDK6), mRNA (GenBank
accession number: NM_001259); and

GRB2, Homo sapiens growth factor receptor-bound protein 2 (GRB2), transcript
variant 1, mRNA (GenBank accession number: NM_002086);

GAPDH, Homo sapiens glyceraldehyde-3-phosphate dehydrogenase (GAPD),
mRNA (GenBank accession number: NM_002046); and

RPS9, Homo sapiens cDNA clone IMAGE:6647283, partial cds (GenBank

accession number: BC071941).




accessi on nunber: NM 006339); WD 2006/ 062811
PCT/ US2005/ 043578 -59 HSPAI L, Honb sapi ens heat shock
waombacsint ein 1 A (HSPAI A), nmRNA (GenBank accPGHUSIW05/043578
nunber: NM 005345); STK1 1, no sapi ens
serine/threonine kinase 11 (Peutz-Jeghers syndrone)
(STKl 1), nRNA (GenBank accessi on nunber: NM 000455);
30. or pcrgﬁﬁﬁiinég Qor 1l 8n1§l rfaleégaﬁc‘éxgl\/?% k(k{l Ssereé( Ir?rﬁ%% ﬁ;oag rrng)i\éléﬁl%)of the taxoid
fthady l@&ordl e drahdd SRdhian 9 wherem the kit comprises the means of?
gl ycer al dehyde- 3- phosphate dehydrogenase (GAPD), nRNA
( CRrgiringdeiebB Ndnirorn shodily smpls2046) ; and RPS9, Hono
sa ] cds (GenBank
10%%2%3%?%%’0%%2?% M@%‘?‘gﬁ@é&ﬁ ﬁl et ect g\bl e
| abedubjetctiagithe@N Ao & balyrerié chaiﬂ%eac%ble usihg atsheof primers wherein

det ect abl e | abel
et GRS NG AR S I VAT MR TEC

C h ﬁﬁ@léd{me RE BL of AR R GitE oeh& 19&%9& %el%é’t@é HARC AR group consisting
n

| i posones, aptenic nDIecu
of
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P21(Wafl), Homo sapiens cyclin-dependent kinase inhibitor 1A (p21, Cipl)
(CDKNT1A), transcript variant 1, mRNA (GenBank accession number:
NM_000389);

Pim-1, Homo sapiens pim-1 oncogene (PIM1), mRNA (GenBank accession number:
NM_002648);

GBP-1, Homo sapiens guanylate binding protein 1, interferon-inducible, 67kDa
(GBP1), mRNA (GenBank accession number: NM_002053);

RXRA, Homo sapiens retinoid X receptor, alpha (RXRA), mRNA (GenBank
accession number: NM_002957);

SPF45, Homo sapiens RNA binding motif protein 17 (RBM17), mRNA (GenBank
accession number: NM_032905);

Hecl, Homo sapiens kinetochore associated 2 (KNTC2), mRNA (GenBank
accession number: NM_006101);

Rafl, Human mRNA for raf oncogene (GenBank accession number: X03484);

Aurora A, Homo sapiens aurora-related kinase 1 (ARK1) mRNA, complete cds
(GenBank accession number: AF008551);

TACC3, Homo sapiens transforming, acidic coiled-coil containing protein 3
(TACC3), mRNA (GenBank accession number: NM_006342);

RelB, Homo sapiens v-rel reticuloendotheliosis viral oncogene homolog B, nuclear
factor of kappa light polypeptide gene enhancer in B-cells 3 (avian) (RELB),
mRNA (GenBank accession number: NM_006509); |

PRKCD, Homo sapiens protein kinase C, delta (PRKCD), transcript variant 1,
mRNA (GenBank accession number: NM_006254);

BRAF35, Homo sapiens high-mobility group 20B (HMG20B), mRNA (GenBank
accession number: NM_006339);
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HSPAI1L, Homo sapiens heat shock 70kDa protein 1A (HSPA1A), mRNA
(GenBank accession number: NM_005345);

STK 11, Homo sapiens serine/threonine kinase 11 (Peutz-Jeghers syndrome)
(STK11), mRNA (GenBank accession number: NM_000455); and

5 MKX3, Homo sapiens MAP kinase kinase 3 (MKK3) mRNA, complete cds

(GenBank accession number: L36719);

GAPDH, Homo sapiens glyceraldehyde-3-phosphate dehydrogenase (GAPD),
mRNA (GenBank accession number: NM_002046); and

RPS9, Homo sapiens cDNA clone IMAGE:6647283, partial cds (GenBank

10 accession number: BC071941).

31. The detectable label of any one of claims 24 — 27, wherein the detectable label comprises
an enzyme, a radioactive isotope, or a chemical which fluoresces, a chemiluminescent
molecule, radiopaque substances, liposomes, and haptenic molecules.
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