METHOD FOR MEASURI NG RESI STANCE OR SENSI TIVITY TO DOCETAXEL FI ELD OF THE
| NVENTION 5 The present invention relates to novel, useful and heretofore
unknown net hods that may 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 markers as conpared to controls. The present invention
al so provides kits that predict or nonitor patients' response to a nol ecul e
of the 10 taxoid famly by neasuring nucleic acid or protein |evels of
particul ar genetic markers and conparing their levels to controls or
reference markers. BACKGROUND OF THE | NVENTON 15 Docetaxel is an

ant i -1 t ot imhes WoteME ASERING RINISTANGS SRYTISIITERS 1o biRGrRgL
ovarian cancer, an €sser extent used 1 tredating-nead and TMeck,
gastric and prostate carC|nonas (Hong, Cncology 16: 9, 2002). Docetaxel

i nhi bits mef BtOLPLHER IYRRALER Py Dbinding to beta-tubulin and bl ocking

di sassenbly of —al'pha- and beta-tubulin heterodiners thus abrogating tunor
growt h5 (Ri ngel and Horwi tz, JNatl Cancer | nst 83: 288, 1991) The anti 20

tunor activiti cet xel d a r ane |taxel ri.se from
targeting nlcrgiﬁ &F Hwe 3 eSKEFWS ﬁﬂ&Piﬁ?BmPﬁg H@
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apopt osi s . pat hways Cancer .88: 2619, 2000). The proapoptotlc
activitie o‘flcrﬁﬁ%’lcﬁrgiﬁ%%ﬁg ﬂ}af\’i’gmﬁg BFPefF PREKSTSAS CAPHE E?rﬁ?%%f YRRttt and

i nacti vat inrentién Bed providéylatigint pRidict & btaior Paic@%e lsforsEidta hBMQLY 8f the
p53/p2|maf| (a raf/ras, and 25 njtogen-activated protein kinases (MAPKs)
(Vang'et  &gxo %ﬁ’ﬁ]é' &y megswipgguclsiggei or N%%l‘fyﬁs ofjprrtiewiar @pngtis markess endpot ent

ant i -CanCQbmﬁﬂﬁ@th&xhﬁﬁelPﬁs‘ﬂoh&@%%}refér@lfee%}l@(’@ys involved in its
cytotoxicity are less well defined (Katsumata, Br J Cancer 89:59, 2003).

Docet axel -i nduced apopt05|s has been observed in select cell lines through
a necham:yn@K@@bmbngOBqﬁHgEE@%S§gﬁoryIation and caspase-3 activation

(Kol fschoten et alr., Biochem Pharmacol 63: 733, 30 2002). O her proteins

t hat nodul ate taxane-induced cell killing in different cultured |ines

i ncl uge Auror aD%cét{i}(eFFlaﬂ @ﬁig rlﬁda i éﬁ@@ﬂd&; P@d fﬁr %:er l:o|§ 17%5132]88%%19(? ), HER-2 _

in breast cancer
p2l waf 1/ Coplrianeagder,abfl tostt losrar wm sisedlifor tf@tmgheﬁland nddBj gestr{ch@a Prostate

277:11352 C%QS%?Ilaé‘ﬁ%n%N%Méy 16r§ 98@25 ﬁoce?axefmﬁlbltse lnlicsrotglglﬁg d)?ntamgtl:s by J
binding to beta-tubulin and blocking disassembly of alpha- and beta-tubulin heterodimers thus
abrogating tumor growth (Ringel and Horwitz, J Nat! Cancer Inst 83:288, 1991). The anfi-

20  tumor activities of docetaxel and a related taxane, paclitaxel arise from targeting microtubules
of the mitotic spindle to impede chromosome alignment and'segregatiorg block cell cycle
progression and activate apoptosis pathways (Wang ef al., Cancer 88:2619, 2000), The
proapoptotic activities of paclitaxel have been linked with the phosphorylation and
inactivation of Bcl-2 through cell signaling events that involve p53/p21waﬂfCip1, raf/ras and

25  mitogen-activated protein kinases (MAPKs) (Wang et al., Cancer 88:2619, 2000). Although
docetaxel is 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 fines through a mechanism involving Bel-2
phosphorylation and caspase-3 activation (Kolfschoten ef al., Biochem Pharmacol 63:733,

30 2002). Other proteins that modulate taxane-induced cell killing in different cultured lines
include Aurora-A in HeL.a 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



Bi ol Chem 273: 28253, 1998). There remains a need in the field to identify
drugabl e proteins that nedi ate docetaxel 5 resistance, which could lead to
their utilization in drug discovery to identify reagents (small nol ecul es,
si RNA, etc.) that abrogate their in vivo function and potentially sensitize
cells to anti-tunor drug chenot herapy. There also remains a need in the
field for an assay which could confid&gtly predi ct in advance of

chenot herapy treatnent which patients would and would not respond to
anti-tunor docetaxel drug based chenotherapy. Applicants describe 10 herein

a novel a%?ﬂ}’JkE‘b%h&f'i‘E?ﬂ'i%Cioob SIENKTRIENE RhrisCRiet bMislVed & Aoget axel

and provi screeni ng assays fof the devel opnment of new therapies to

abr ogat e BiolGhere8751808£1998).cancer. SUWMARY OF THE | NVENTION 15 In
accordance with the present invention, there is provided novel and useful
met hods to nonitor and/or predict a patient's response to a nol ecul e of

t he taxoi d fanTheye fesnainie apasd inghe fidié td idereifs dapalde pioteatsitioat nedoitaodocetapslessi on

of specific genetic. markers. i atj.ents.and controls. In o

o nbodPreresist pha gt S s PeB Rt ER0R iRt SRRRR S s bR Tty

moni t or i nﬁoﬁﬁﬂaﬂ @mrmgatdf)&ﬂét')asrdg@@ BRSE vivo fandiioh @ﬁdﬁ?o@erﬁiﬁll}‘z kesitiaxcdlld t6 ami |y,
corrpr|S|ng_t e StepSOZ a) obtainin a test sa om a cancey ous area
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of one or i EnBRART rediB ik EdvancedTehéhotR@ERAFdalBert MBicAPASHSHolI Rl S Of
said one or nore genetic markers in the test sanple and the control

sanpl e; whewldingt wsngad teadidumer dorstard g peddicoBreryr ARpien§dR¥iPe mar kers
measyped dhéi’eiﬁ _Q%ovél%?s@q gﬁg@&%@&&@gm@gﬁw%&& RGO aweta&armhgrdm cates an

i ncreased resistance nol ecule 30 of the taxoid fam|y. Particul ar
geneti ¢ nerdeaing apyapyiodths development giprrcthergpies freabpoatyaime jepivianes s Gatcaic| ude:
-3- BubRi, Honp sapiens sinmlar to protein kinase (BUBRI) nRNA, conplete
cds (GenBank accession nunber: AF046079); Mad2, Hono sapi ens nRNA for MAD2
protei n (GenBank accessi on nunber:

SUMMARY OF THE INVENTION
15
In accordance with the present invention, there is provided novel and useful methods
to monitor and/or predict a patient’s response to a molecule of the taxoid family by comparing

the levels of activation and/or expression of specific genetic markers in patients and controls.

20 In one embodiment, the present invention provides a method for predicting or
monitoring a cancer patient’s response to a molecule of the taxoid family, comprising the
steps oft

a) obtaining a test sample from a cancerous area of said patient;
b) obtaining a conirol sample;
25 ¢) measuring the level of one or more genetic markers; and
d) comparing the measured levels of said one or more genetic markefs 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

30 of the taxoid family.

Particular genetic markers provided in this aspect of the present invention include:



AJ000186); 5 Mpsl, Hono sapiens TTK protein kinase (TTK), nRNA ( GenBank
accessi on nunber: NM 003318); GEFT for Racl/CDC42, Honop sapi ens RAC/ CDC42
exchange factor (GEFT), transcript variant 2, nRNA (GenBank accession
nunber: NM_133483); Bub 1, Honp sapi ens BUBI budding uninhibited by

benzi m dazol es 1 hormol og (yeast) 10 (BUB1l),. mRNA (GenBank accession
nunber: NM 004336); hSepharase, Hono sapf’ens extra spindle poles like 1 (S.
cerevisiae) (ESPL1), nRNA (GenBank accession number: NM 012291); CanKlld,

Hono sapi ens Ca'ﬂbﬁ?ﬁ%@%ﬂéﬂs@uﬁ%%’ﬂ%ﬁ%&ﬁ%@ nmﬁﬁA( Ca%leﬁtlﬁn se) I

delta (CAMK2D), ‘transcript ‘vari ant aCCESSI 0 er :
NM_001221) ;(Genti3ankan@ssiddommisapd@i60%Y.cl i n- dependent ki nase 6 (CDK6), mRNA

(CGenBank acces n IV %?% %1% Hono sapi ens grovvth
factor receptor- guﬁa&'gérjg éﬁnﬁn’ﬁl\l@é %P’éﬁ’ﬁ%‘&?g ank, aGePSSRn DRIDRRR

(GenBank acddeg@liséy nunber: NMD02086) . 20 | n anot her enbodi nent, the pr esent
i nventipn rel at net hod r pr.e [ nitoring a cancer

pat i ent?s respo éf %néo ??B}CEEH{F@ Potieip afea(ig‘lKg ‘F‘gﬂ}g‘l )(r}en%ﬁﬂlfﬁf“?§?1ﬁ©n%@r
steps of aNMbimBBme)Ng a test sanple froma cancerous area of said patient;
b) obtaining a rol_s 25 c¢) neasuring the |evel of one or nore
genetic mar kers%%g'h i@%ﬁﬁwﬁ@@ﬁ@l%%ﬁ@gﬂ%@m@n@rﬁ@m@% or nore
geneti c nMark@cipi variddle, in@NA(ée’i\aﬁBJﬂ@ac@gyémmﬁm%eﬁw|l3§ wherein a

decrease in the | evel of said one or genetl c nark s rreasured in the

test sanple as EBHpHPEE S@Ee@%ﬁUEbh‘ﬁd@lg l@dlbﬁl@ﬁmngéﬁ i eencdess(genst)
sensi t i t YRR B LB anB RocBisicnhEmba i d‘oﬂﬁf:}(é%r . In this particular

aspect of the inventi on one or nore genetic ma may be selected from
the group consi B¥ephjassf Homa saphas ey ﬂp}ndlﬁ—lmhﬂ 18edi (8 neravyside) (BPEQ S mIRIGA

ki nase i nhididpahk 30ebRATrmBeR MM 012201);
CamKIId, Homo sapiens calcium/calmodulin-dependent protein kinase (CaM kinase)
II delta (CAMK2D), transcript variant 3, mRNA (GenBank accession number: NM_001221);
15 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). -

20 In another embodiment, 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;
25 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
30 ofthe taxoid family.

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

from the group consisting of:



(CDKNI'A), transcript variant 1, nRNA (GenBank accession nunber: NWMD00389);
Pim 1, Hono sapiens pim1l oncogene (PI M), nRNA (GenBank accessi on nunber:
NM 002648); 5 GBP-1, Honp sapi ens guanyl ate binding protein 1,

i nterferon-inducible, 67kDa (GBPl), nmRNA (CGenBank accessi on numnber:
NM_002053); RXRA, Hono sapiens retinoid X receptor, alpha (RXRA), nmRNA
(GenBank accession nunber: NWMD02957); SPF45, Honp sapi ens RNA bi ndi ng
notif protein 17 (RBML7), nRNA (GenBank 10 accession nunber: NM 032905);

ecessi on no BV AN BB oR GRS FEFOISE AGAED GER. ( CenBank

accession (rmrmeer 384 Variandl] @RNAAGehiBHk B8R4 N Surabl: ONBE 0@3@9 d ki nase |
(ARK1) nRNA, corrpl ete cds . 15 (CGenBank accession nunber: AF008 TACC3,
Hono sapi ens t FiAds Hf’?ﬁoﬁal?le%?&llﬁrlcon&%gep%ﬂ’lwl)slm%Hﬁt(QF%E%’é appestien WI@‘?{TACCB) ,
MRNA ( GenBako@eggssi on nunber: NM_006342); RelB, Honp sapiens v-rel
reticul oendof‘hel i 0Si s viral oncogene honol og B, nuclear - factor of kappa

li ght pol ypept i(GRP-bdiunesrpione gvanylateinsing rroRin(lainterfroy-Reuehle, GFRRA 20
(@”Ba”kmi%lﬁ{%ﬂg%mk%@%& bef: *(O&eb%g’gnsapl ens protein kinase C,

delta (P , script vari ant k accessi on nunber:

NM 006254) ; BRERX3BA, Héommsapips mtmmﬂi}@ﬂasamj' dlplia RYRFYpmBROB (GdBa0B) , nMRNA

( GenBank accessi o%ﬁq&ﬁbbﬁ%ﬁ%%%; 25 HSPAI L, Honpb sapi ens heat shock
70kDa pr ot &R PAMH (GenBank accessi on number: NM 005345);

STKI 1, Hono s SPF@S’J Fozer :iaiﬂﬁhi RNabindiey dibtifgaeteihll7 (RBM17), beRINA (SerBankr one)
( STKI 1 é nb M g@ on nunber: NWMD00455); and MKK3, Hono sapiens
MAP kilRas cACRTSHGRRIRD ;5 , conpl ete cds (GenBank 30 accession
nunber: L36719Hect, 5{omo 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
15  (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 vital oncogene homolog B, nuclear
factor of kappa light polypeptide gene enhancer in B-cells 3 (avian) (RELB), mRNA
20  (GenBank accession number: NM_006509);
PRKCD, Homo sapiens protein kinase C, delta (PRK.CD), transcript variant 1, mRNA
(GenBank accession number: NM_006254);
BRAF35, Homo sapiens high-mobility group 20B (HMG20B), mRNA (GenBank
accession number: NM_006339);
25 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

30 accession number: L.36719).



In yet a further enbodinent, the present invention relates to a nethod for
predicting or nonitoring a cancer patient's response to a nol ecule of the
taxoid famly, conprising the steps of: a) obtaining a test sanple froma
cancerous area of said patient; 5 b) neasuring the | evel of one or nore
genetic markers selected fromthe group consisting of: BubR, Honb sapiens
simlar to protein kinase (BUBRI) nRNA, Tonplete eds (GenBank accession
nunber: AF046079); Mad2, Honp sapiens nRNA for MAD2 protein (GenBank

(710 . mra. ( cotisid TubegapaiseanBE resCRiRGRI8 ERRs S hR) B RE,

Hono sapi ensorlRAhEDEAZergatbangaspbaetion moldchlE bf the tax@ibfamilp] conprisidgthe?, NMRNA
(GenBank accessjon nunber: NM 133483); 15 Bub 1, Honp sapi ens BUBI buddi ng
uni nhi bi t ed®™BY°benzi ni dazol es 1 honol og (yeast) (BUBL), mRNA (GenBank

accessi on nunbegy o0 4 3363amplsefialcasRrovsiaid® oSl gsneXt ra spindl e pol es
like 1 (S. cerevisiae) (ESPL1), nRNA (GenBank accession nunber: NwMD12291);

CanKl | d® Hono shpiearsiipgibe iqys] L onasempTegeagisarmient ssirciddram e gtd® (caM
kinase) 2Qohdistidgbt:a (CAMK2D), transcript variant 3, mRNA (GenBank
accessi on nunber” NM 001221); CDK6, Honp sapiens c¥cl i n-dependent ki nase 6

(CDK6), nRNA ( CBrbBRhiomgwpsss swmilaiterertein Gime BEBR]) sptNESRRwldoeas sapi ens

growt h fact IP]QHJ“% M2 (GRB2), transcript variant 1, nmRNA
( GenBank aégé%gsalg%%péﬁggﬁ%er: WBEB&S%Q%?)’ZS c) neasuring the |evel of one or:
more reference YyedatHanosapieas sRMA & MADL poriein ((genbBgnlb ageesstmmgiugibemg of :
GAPDH, 1{‘0”‘%}6@@8@;3 gl ycer al dehyde- 3- phosphat e dehydrogenase (GAPD), nRNA
(GenBank accessi nunber: NM 002046); and RPS9, Hono sapi ens cDNA cl one

| MACE: 6647283, PNhsst,idmedpichCETRpndteiadhmss{Ta), BRNAU(TeaBanlBCOA1i0d f)mber:

- NM_003318); '
GEFT for Rac1/CDC42, Homo sapiens RAC/CDC42 exchange factor (GEFT),
transcript variant 2, mRINA (GenBank accession number: NM_133483);
15 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_012201);
CamKIld, Homo sapiens calcim/calmodulin-dependent protein kinase (CaM kinase)
20 I 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) '
25 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
30  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;



d) conparing the neasured |levels of said one or nore genetic markers and
said one or nore reference genetic markers in the test sanple; -6- wherein
a decrease in the level of said one or nore genetic markers as conpared to
the | evel of said one or nore reference genetic markers indicates an

i ncreased resistance to a nolecule of the taxoid famly. 5 Still yet a
further enbodi nent of the present invengion relates to a nethod for
predicting or nonitoring a cancer patient's response to a nol ecule of the
taxoid famly, conprising the steps of a) obtaining a test sanple froma
cancer ous ar eawhtrcima dicpadeiietiie; le\b) ofheakue ion@otek@nb@nﬁhrkex{s aperengrednio e

genetic ted fr onsi sti ng of 21 fl), Hono
Joptene CIRF|df o8 an QLR e FRRiOrRsr DO o e rrnikls

t ranscri pimolticafthelaxdidfihilyGenBank accessi on nunber: NWMD00389); Pim1l
Hono sapi ens pim| oncogene (PI M), nRNA (GenBank accession nunber: NM
002648); 15 GBP-1, Honp sapi ens guanyl ate binding protein 1,

i nterferon- 'ndSﬁ!l 1@, fulfHds BRbodiaB b th tﬁﬂﬁﬁﬁ&m‘elaﬁé‘sqs&%ieﬂﬁdﬂwmer
NMD02053) ; no sapiens retinoid X receptor, ha (RXRA), nRNA

( GenBank P@é@@é& POROWENINE 2 CaNRDEEiIont?y respspffeztsaquwl ﬁbf‘eﬁ%&mqhﬁw% ndi ng
motif protgi, &J g%&%ggﬁ MRNA (GenBank 20 accessi on nunber: NM 032905);
Heel , Hono saplens tochore associated 2 (KNTC2), nRNA (GenBank
accessi on nunﬁbﬁﬁwmm$@0$mﬁmwhfﬁaﬁchH@wwWHmRNﬁmkhmﬁmaf oncogene (GenBank

(ARKD) nRNA,  comBr SRR ove 3t oBE B e IR SRR MBI M BB BLEY ) ' TaCs,

Hono s@pi emsistingn&f or m ng, aC|d|c CO|Ied coi | contalnlng protein 3 (TACC),

"ot cul oendot hEf [OET: DPPARHERE SUUHE REHGH 35 hiRELLp Gy Y~ €

(CDKN1A), transcript variant 1, mRNA (GenBank accession number: NM_000389);

Pim-1, Homo sapiens pim-1 oncogene (PIM1), mRNA (GenBank accession number:
NM_002648);
15 GBP-1, Homo sapiens guanylate bmdmg 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
20  accession mumber;: NM._032905); '
Hec1, 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
25  (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
30  {GenBank accession number: NM_006509);
PRKCD, Homo sapiéns protein kinase C, delta (PRKCD), transcript variant 1, mRINA
{GenBank accession number: NM_006254);



factor of kappa |ight pol ypeptide gene enhancer in B-cells 3 (avian)
(RELB), nRNA 30 (GenBank accession nunmber: NWD06509); PRKCD, Honmp sapi ens
protein kinase C, delta (PRKCD), transcript variant 1, nRNA (GenBank
accessi on nunber: NM 006254); -7- BRAF35, Honpo sapiens high-nobility group
20B (HM=20B), nRNA (GenBank accession number: NM 006339); HSPAIL, Hono
sapi ens heat shock 70kDa protein | A (HSPAIA), nRNA (GenBank accession
nunber: NMD05345); 5 STKI 1, Honob sapi ens serine/threoni ne kinase 11

(Peut z- Jegher s _syndrone) (STK1]) nRNA (Gen Si r:
NMD00455) ;. andBRRKS?. Hemsaiept @ﬁ@‘%@%?&iﬁ%@%?ﬁ%@%giﬁﬁgg%}( conpl et e
eds (GenBank..AGaEsR:aMMoeEsd): L36719); c) neasuring the level of one or
nore reference genetic nmarkers selected fromthe 10 group coA?si sii of .
n&RE - MRNA

GAPDH, Hormp saBPBASLiloreesanicae hgadehosk goiddpimated He (¥ dlfe

( GenBank %%g%%‘%{ﬂéﬂw&j%%wom); and RPS9, Hono sapiens cDNA cl one

| MAGE: 664 , partiral "cds hBank accession number: BC071941); 15 d)
conpari ng the #EEsLHhd sspiehssedhe/Sugatinghinasy | hfiestzgleghers syndram KdAl sai d
one or nor erence genetic.,.nn r Siahdit test sanple; wherein a

decr ease Wﬁ%géfﬁﬁﬁa% SSEE &n@éﬂéﬁ_@glrl%),g%ﬁe“ c markers as conpared to

t he Ievgl of BAKB,dlvencaapiens MAPdisse kiogse GeMI{ K 3) mBNKe canpletd rduCasBank
increased susceptihilit ~a nolecule of the taxoid famly. 20 The
present i ARFEFIION F'J‘@égfgso met hods for predicting or nonitoring a cancer

patient's respgnagsifhgdhdRyE@Tbfe 6f mbrb esférena@ ginétienhbriers fdhécsed feord thet her
enbodi ment of the present inventions includes the taxoid famly nolecules
pacl i i%xeBrounserttgPtXRP9881 and XRP6258 25

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: BC071541);
15 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 susceptibility to a
molecule of the taxoid family.
20
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 inveiltions includes the taxoid family molecules paclitaxel, docetaxel XRP9881 and
XRP6258
25

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.

30

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 fipures.



The genetic markers described in the present inventions nmay be eval uated by
measuring the levels of RNA, DNA or protein using a variety of techniques
that are described in further detail below O her enbodi nents of the
present invention relate to kits for predicting or nonitoring a patient's
response to a nolecule of the taxoid famly. 30 The above aspects and ot her
aspects, features, and advantages of the present invention wll be better
understood fromthe followi ng detail ed description taken in conjunction
with the acconpanying figures. -8- BRI EF DESCRI PTI ON OF THE DRAW NGS 5
Figure 1 shows the characterization of genes whose downregul ati on confer
docet axel resistance. Docetaxel generated dose response curves shown for
HCTI 16 cells transfected mnth RB 1 BubRI, Mad2 and Mpsl si RNAs (solid
squar es) Gkl P PO [TH (1Di6 squares) RB I was an exanpl e of
a si RNA that did not score in the screen. Cel | viability was neasured at
an absorbance of 450 nMfollowi ng WsT-1 addition. The mninumratio (MR) is
10 the V\BFigiJrevh:khm&fsftlﬁHGharagieﬁfatmue;lf génbewhesatdoomraailatiéh cMfddeataxel . Figure 2

shows dose respo curves of ubRi and sl shR qua es

Conpar ed_ TEIREEn PG ERRLHENC BiRreQy 1o SoTR GaTi T T6 Rellaoe

real -ti rTEwE%ERBithb’m ML BaRs1 @ﬂmmhdga%e&)%ﬁip&eafb (%ﬁbl%lRNﬁ%;ﬁ:hm ng
BubRI and Ms 1 i respectl vel Figure 4 shows cell viability ‘and

mor phol og§? d?’asﬁ@:'?{f%? Ie &f 2 #RNAthatfdid pel oo tnthraasen. Cébmhﬂ@hwaswpy
Si RNAS Wi hRaffedMt hi SbsbrbadR&Edraxe hnt foﬁé‘&ﬁg RVST- I‘Qﬁ@ithlﬁn f’ﬂﬂé'im g \%\nﬁk%
transfection, cells were left untreated (-Docetaxel) [ reate 200 nM

docet ¥xel e(“@%ﬂé@h%é?%%@%@éh%“%%ﬁ X dasetaxdM to visualize live cells

16 and 72 hours after treatnment. Figure 5 shows mtotic indices for HCT116
cells transfected with Mad2, BubRi, Msl and 25 control siRNAs follow ng
docet axel Figneead shows dogﬁmnmysefcemes hﬁ&rléileamﬂéripstl rshRBAe {tolid nquaes) comyared

treated wt Eﬁﬁf t for 16 and 72 hours and processed. Mtotic
cells mere(% ﬁ AﬂﬁéglgéﬁJ?phorylated hi stone H3 anti body, shown here as
red punctuate staining over the nucleus of cells (Mtotic Index Kit,

Cel | Olrgl CS% gurNelﬁcsh%{vs \?'eciﬁan rea —t?leng P&h a?lal\jlz\gé Qf Chs dl\ggs? mRNA levels in cells

containing BubR1 and Mpsl shRNA, respectively.

Figure 4 shows cell viability and morphology shown for HCT116 cells transfected with Mad2
BubR1 and Mps! siRNAs with or without docetaxel treatment. Twenty-four hours after

H

20 transfection, cells were left untreated (-Docetaxel) or treated with 200 nM docetaxel

(+Docetaxel) and stained with Calcein-AM to visualize live cells 16 and 72 hours after
treatment.

Figure 5 shows mitotic indices for HCT116 cells transfected with Mad2, BubR1, Mpsi and

25 control siRNAs following docetaxel treatment. T'wenty-four hours after transfection cells were
treated with 200 oM 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.

30 FYigure 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.



30 Figure 6 shows TaghWan real -tine PCR anal ysis of Msl, BubR and Mad2
MRNA | evels in HCTlI 16 cells transfected with Mpsl, BubR and Mad2 si RNA,
respectively. -9- Figure 7 shows cell cycle analysis of HCT116 cells
transfected with three mtotic checkpoint gene siRNAs. After transfection
with Mps 1, BubR and Mad2 siRNAs, cells were untreated (- Docetaxel) or
treated with 200 nM docet axel (+Docetaxef) for 24 hours. Seventy-two hours
after the addition of docetaxel, cells were harvested and anal yzed for cell

cycle. Nu S abov eaks jndi ntent such.as 2N,. 4 8N,, 16N
of aon i ok BIRRBIE BREBabRer AT R R g o ot
knockdown getd siRNnesAfreri@idst€tion edith 3 d BuebR1i and MBidD RIRNK s, ¢eltitvadre GaRhed K-

shRNAs were plated on 10 ¢ IS and intaiped_ in 5 docet axel for 10
cnys.  cor oncbtigdies Wt anh A pRetEir TRl i oh oy S OE RN e
Figure 9 shawshsaidaioalof dosaxbesARRee: IeieéRE afd ag8nRes forBeas e cloWambagul at i on
confer increased sensitivity to docetaxel. Doectaxel generated dose

response cabMEPeARdnticaoPNAGerteruehty DML A B P2t h RBI, Pim 1, p21,
Aurora A and TACC3 si RNAs (solid 15 squares) conpared to control siRNA
(open squares). The minimumration (M) is the ratio of WST-1 readout of a
gene. over thate pshowsglosegpnicaicll gurvival assaydmststabl knedidewn cplhlinesnHCThi® | C50

(LRt i Qo dofifind AhBRAor LG Bfied} LENRs YURIpALRY: B cch BRnSORRT o . Fi gur e

10 shows a dose response curves 0 a As squares) conpared
to 20 vectsintgnedindinM dpetaxedonilakys. (olgueseverd wathodwitl 2§FEnd seikd withe PCR
anal ysjs o{:ﬂ/gw%é@%A MRNA | evels in cells containing Aurora A shRNA. 25
Figure 12 shows differences in proliferation of HM 16 cells transfected
with Pim | and TACC3 si RNAs (solid squares) conpared to control si RNA

(open squares). Nunber of |ls_remaining in 6-well plates at, different
e poi nt e or PRSPl Ao e Y Yatis® aiesf Birfrrsilafudines
Fi gure 13 hiaceasedT spbiivityanaldpsdtaxedf Dddiciaxdl aaidratCASscnidbpdnke ¢alvas ahdval f&d RNA
transfecti -10- Figure 14 s tive caspase-3 levels in, 16 cells
transf ect e&%lg% cﬂlwgnsgq?&]dBwﬁ%%L 1m-i/, p21l, Aurora g ang "FAECZ% mENAs (so%d
15 squares) compared to control siRNA (open squares). The minimum ration (MR) is the ratio of
WST-1 readout of a gene over that of the conirol at 40 nM docetaxel concentration. The IC50

(IR) ratio is the ratio of IC50 of a gene over that of the control.

Figure 10 shows a dose response curves of Aurora A shRNA (solid squares) compared to

20  vector conirol (open squares).

Figure 11 shows TagMan real-time PCR analysis of Aurora A mRNA levels in cells
containing Aurora A shRNA.

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

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

transfection.



si RNAs. Active caspase-3 |l evels were shown as fluorescent intensity using
the active caspase- 3 beadnates kit (Upstate). Three docet axel
concentrations, 0, 5 and 40 nM and three time points, 24, 48 and 72 hours
after docetaxel addition were exam ned. 5 Figure 15 shows AKT

phosphoryl ation |l evels in HCT116 cells transfected with Pim1l and BubR

si RNAs. The rati o of phosphoryl ated andototal AKT |evels was determ ned
using a bead-based assay (Biosource). Twenty-four hours after transfection
cells were left untreated or treated with 5 and 40 nM docet axel .

Fort y- ei gfRigndeddsisoved dctive chopast-aielelstin EHITHE A celtsafahdfedtybwite £im-0 angBubRhal yzed.

The phosphgryl ation |evel cal cul ated-as the.rati |.at ed AKT
(o ATy - oUE e P s I e S n Rl e L o PEPERERANR T T e
reduced | pyekmant kit(UpsiatNWhBeidddktad8 dontensatiink 6, 5 ahd 4hsleadd three tifls DETAI LED

DESCRI PTI ON OF THE I NVENTI ON 20 The present invention is broadly based upon
appl i cant ROIi¢dnts gudghoyss adier gﬁ@x‘ﬂgﬁtﬁg%wﬁeﬁﬁ?ﬂlgﬁﬁ predi ct whether a test

subjegt is resistant or sensitive to drugs in the taxoid famly. Using a

cell -based RNA interference (RNAi) screen, applicants gbserved that drug
resi st anciiguisr15saws AKT phospaorgistion dsisls %C'Eﬁéd@llﬁfré’éﬁf%t‘?#‘”ﬁ%?) P Lﬁ“g‘r gene

markers. ROt i A?P’f[ﬁéiralﬁt}a&f %H%B%e& S RtA Nk P RRSE SvAl RidddREd ulihgughout

the instant specification a arns. Definitions of these terns and
phrases absad{brssdiasie (Biosauge). Txeentystoyr harepfier tepsdection psllspyesglsdanteatsddrers to

the predi &éaitéﬁlnw‘g{ 5 E#I'cﬁ ab '%}_I’Kﬁhbégﬁgg ?(f)rrt])ﬁé'l@ﬁteﬁdu@% zf.ffe} BBt daath ca%olysates

progr essi on, g resistarce-as well as recurrence,
met asivat | wers pnaigatd. Bmphvsplpirdationde il seasalculaed esdd ritier of nhosphhe latesk KT

"predictigon; fer ' kel i hood that a patient will respond either

f avor abl y(%é‘?KEﬁ?vg{/g)Fa;Wﬁ?ﬁ&%—hdr ug or set of drugs, and also the extent of
those 11  responses Such as whether the patient wll survive, follow ng
surgi cal renoval, of e primary .tupor and/.or . chepother. a certain
period of {:‘tgf“i’?el%\ﬁ]l‘l"flﬁ)%s%‘g‘r?&@? S%%‘ﬂ%ﬁ@@?%?‘é% 03? 1gd mﬁ‘%’%@lgé 8OV @B ned by
t he preseninsfeati@inti on can be used clinically to make treatnent deci sions
by chlqjosi ng the nost appropriate treatnent nodalities, in particular a

DETAILED DESCRIPTION OF THE INVENTION

20 The present invention is broadly based upon applicants’ identification of gene markers
that can predict whether a test subject is resistant or sensitive to drugs in the taxoid family.
Using a cell-based RNA interference (RINAi) screen, applicants observed that drug resistance

or sensitivity to docetaxel was associated with particular gene markers.

25 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:

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

30 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



5 chenot herapeutic of the taxoid famly, for any particul ar patient. The
predi ctive nethods of the present invention are valuable tools in
predicting if a patient is likely to respond favorably to a treatnent

regi men, such as chenotherapy with a given drug or drug conbination, and/or
radi ati on therapy, or whether long-termsurvival of the patient follow ng
term nation of chenntherapy or other trlgatnent nodalities is likely. 10 As
used herein, the term"tunor," refers to all neoplastic cell growth and
proliferation, whether gnant or. benijgn, and all e ca rous. and
cancer ous Esspqusesaygh £ %’E%E theRatignt gl ﬁ‘é‘?’@’%nfOH?Wé‘g seial E‘?H‘r?(‘f& P?ﬂ’ﬁ Rgmary

" cancer oustuntRheI/S &enamh&ayﬁfo@h@&w@bem&ﬁ‘&ﬁﬂe%thouﬂ&nm révuReRk SPitdipiwal | y
characterized by unregul ated cel | grow h. npl es of cancer include but

are not | i mictheds engisiomed bythe Hiseiy mvlﬁﬁ%ctan(?éﬁﬁf‘éﬂlm@él%ﬁ? BAREERICTUNg cancer ;
prostat e Cahaflus by BERAEFR it I@é})r&&ﬁ@@&emﬁaﬁﬁﬂd@l&@nﬁ%&mﬂmr eatic cancer;

cervical and ovarfian cancer cancer; bl adder cancer; cancer of the
urinary t rd@moﬁ@eﬂpemtmfﬁhe tﬁ@ldaﬁlanﬁ fop ey parteue eatient. %emmdr@vgmemgﬂagﬁ onmas
and rredull ey e] geal
oancor SR pREbRIRE G 4L il @61 1 AOEle PHBMAERTRLRW s dl ARRAIPOSR,
and rryel og:e:rtmaandnewgimdnasuchut thieplothemapy | vaithes glﬁanBugssdmg a@m‘dnat@ukmﬁca and

Boven <o diunt B s S PREP R sl LR NG alben ERRAER TRl <% coase

and | ymmpheigytiotherdpy opbibemissatndtimotidlaes rtiksly. oral  cancer incl ud| ng squanous
cell carcinoma, sarcomas including |eionyosarcoma, 25 rhabdonyosarcons,
i posa]rocoma fi brosarconma, and osteosarconm; skin cancer including

el anoma, Kaposis es A& e RS e&Rr]" utfs (6 all &iplasBIckliSGuaiius ptifdratiancer ;
testicular cancer . incl udi ng germ nal tunors such as s&m noma, non-sem noma

(t er at omas Vhethg mrabigmnt prismisn and allresanceroysgidkeancaseps sellygnddistues-unor s :
thyroi d cancer including thyroid adenocarci nona and nodul |l ar carci nong,;
and renal cancer including adenocarcinoma and Wl ns tunmor.. 30 As used
herein, the terdd uspéberei the feamepapopy P& BpsjousHIefeTh tiaphsisiplogieal cogition
includg a )] ERwand&l of R or
rode n?.ﬁ Pr e?ge{rﬂ(];lI g%?ﬁgﬂ% ﬁ%*%’éet”‘ Eﬂ\by m%%ﬁn%%@ eslﬁt%ﬁ(?raﬁs usaggjgt ed ° of &’Hg@?%%
cancer, orbiawineg ltyéehtocthe@ﬂig‘s@a bieash canapie eploppaticer; Bnpicgfiper; prostage egheer;
cat eqory f loa G2 BhE:; BANESlancd: PanEAPLfioer \RKIi0M aftt b5iah Yorkb:S iy Of

cancer.

cancer; bladder cancer; cancer of the urinary tract; carcinoma; melanoma; brain cancer
including glioblastomas and medulloblastomas; biliary fract cancer; choriocarcinoma;

20 esophageal cancer; gastric cancer; hematological neoplasms including acute ymphocytic and
myelogenous leukemia; multiple myeloma; AIDS-associated leukemia and adult T-cell
leukemia lymphoma; intraepithelial neoplasms including Bowen's disease and Paget's disease;
lymphomas including Hodgkin's disease and lymnphocytic lymphomas; neuroblastomas; oral
cancer including squamous cell carcinoma, sarcomas including leiomyosarcoma,

25  rhabdomyosarcoma, liposarcoma, fibrosarcoma, and osteosarcoma; skin cancer including
melanoma, Kaposi's sarcoma, basocellular cancer, and squamous cell cancer; testicular cancer
including germinal tumors such as seminoma, non-seminoma (teratomas, choriocarcinomas),
stromal temors, and germ cell tumors; thyroid cancer including thyroid adenocarcinoma and
modullar carcinoma; and renal cancer including adenocarcinoma and Wilms tumor..

30

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-



preferred enbodi nent of the invention the cancer is breast cancer. Methods
for identifying subjects suspected of having cancer nmay include nanual
exanm nation, biopsy, subject's famly nedical history, subject's nedical
hi story, or -a nunber of imaging technol ogies such as 5 nanmogr aphy,
magneti c resonance i nmagi ng, nmagneti c resonance spectroscopy, oOr positron
em ssi on tonography. Diagnostic net hodg2for cancer and the clinical
characterizations of cancer diagnoses are well-known to those of skill in
the medical arts. As used herein, the term"sanple" is tissue obtained

usi ng netixkdstegerty|foldeyaleping canter, fivesemple, hovine adryils Ristory ofisanase Irel at ed

medi cal aliBred BhERARCAUIT hedt R OPRY hRE! NUR.A'AR%y. MAROL KL OMG,AL @ mass,

m cr odi ssecti on, ased m crodi ssection, or other art-knpmn C [I-
separ at i csubjeet bagpsctedBetiauing cadcet ey Ushida liahidl pxafinete, biepdy, supfrets family

di seased-ti ssue. biopsy. Jmaterial.. and the.varjiability.i nsiitivity of the
diagnosti%@ﬁ%ﬁﬁﬁggﬁﬁg§aﬁSFﬁ@”@@ﬁgP%“gﬁagnm$%a if@ﬁgﬁ%$m§%§SV§?%a%ay range
from %, I E-ﬁamxﬁﬁgraﬁl@@ magf&ic r@@ﬁan&:i}ﬁagiﬂgﬁi&gn&ﬁg&sogﬂ&a @ﬁ@irosgo%)ﬂﬁr g@s,ifﬁﬁﬂhor
nore cells. The appropriate sa i,ze m ef.erm ne as on. the

col | ul ar CHiEHBRORERE M0 P BofsdPr e B?Cg‘&&ﬁ%ﬁ?rf e i

prepar at i y8ces URRAodk hrelwtlSknofa 16 tHok\ et kDin @dn&dits @gglent i sol ation of the
nucleic acid for use in the invention are well known to one of ordinary

skill in the.art. For exanple, a sanple froma biopsy may be sufficient
for assessnentAﬁIsegplé}eﬁﬂé %‘e%ﬁ"@&%’fﬂ%&ue%ﬁﬁlﬂe&hﬂ%ﬁ iRModCROLREGAL %, the
nu C

| ack of a 20 suitable nber of cells in a snmall biopsy region nay require
t

use of RNhossof pedinary piil it relatedrprdicalags.iNMethostsnetrs Riepspinelide gShods to
enhance fa%gglluphf# 3t BbaE?%i&HﬁLs%bﬁona 53.6594&&%{0%& cctigh 7 off Bl HRRFowNHICh
I'nfted bidps are well K

al | ow use y naterlals, nown to those of ordinary
skill in teheatim metBodre Beceasepifdlse vamigbilitjeofishet celitypen dn dibdapddrtissuet laorkyr ect RNA

anplification, reverse.transcripti.on.of F i i of CDNA,
o the. 25 SR PGRbIRRGERT b e SRHAAR Afcees AIPHE WAL O O PO
term "t esiequiredifolnanaBsendy ringe droaahyiloesd, d 08260, 30025Ea hpl0e5A08k Eh0GY, om a
cancer.ous a of the body or froman area o e _hody, exhihj ti a stage
oF e son s EioBr Piors pen e apRioutf® eBbladles Bad br GRS hetetibuths L E 1
Wi th respegipotitiofasbsapkiRion of Bk Sidpey salhé aandaki mbpaadtive stepeflr fly conparati ve
pur poses. Preferably %hese sarp es.are "Qontr?I" in the sense th E t he
sanpl es désiGraimalgn] fubsayent inaladian phife groleipaoid for uspin e Byerign fER el any
di sease OfnoeaRE bhd Qﬂ'braiﬂﬁﬁr skill in the art. For example, a sample from a biopsy may be

sufficient for assessment of RNA expression without amplification. Conversely, the lack of a

20 suitable number of cells in a small biopsy region may require use of RNA conversion and/or

amplification methods or other methods to enhance resolution of the nucleic acid molecules.

Such methods, which allow use of limited biopsy materials, are well known to those of

ordinary gkill in the art. Some examples include but are not limited to direct RNA

amplification, reverse transcription of RNA to cDNA, amplification of cDNA, or the

25  generation of radio-labeled nucleic acids.

As used herein, the term “test  with respect to a sample refers to a sample taken from a
cancerons area of the body or from an area of the body exhibiting a stage of or characteristics of
cancet.

30

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



woul d af fect gene expression, particularly in respect of the disease for
which they are to be -13- used as the standard. Alternatively, it nmay be
appreciated that different stages of a disease or condition can be
conpared and in such cases, the "control"™ sanple corresponds to the earlier
stage of the disease or condition. For exanple, a control sanple can be a
sanpl e taken froma non-cancerous but dénparable area of the body.
Additionally, a control sanple may be a 5 conparable area of the body from

th bj.e f.the b f d subj ect
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RNA nol eca‘?hﬂgpe é&%ﬂg@ﬁgﬁt@%&t@é@a%%%i%ﬁ%&fgﬁeé‘ﬂag%go ry structure of the
nol ecul e, and does not limt it to any particular tertiary fornms. Thus,

this tgrmincl W%clgig%?& tﬁolgéufeaM&gm%hgﬁmgestegB&lﬁﬁer?lférﬁ’of 1ibhn J:l&)gf’ags or

circular DNA molecules (e.g., restriction f
chr onps one@denpsinegzuapqsgeiuriging preyiddine RN @O’G‘f“‘?ﬁéroﬁiwﬂucl%iﬂ?ﬁe st randed DNA
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DNA (i.e., the strand having a sequence homologous to the mRNA). A "recombinant DINA molecule"”

is a DNA molecule that has undergone a molecular biological manipulation.

As used herein, the term “portion” of an isolated nucleic acid molecule that encodes for a
25  particular protein, refers to a part or fragment of the isolated nucleic acid molecule that comprises a
sufficient number of contiguous nucleotides that encode for a peptide or polypeptide. Naturally, a
“portion” of an isolated nucleic acid molecule is greater than one nuclectide, and the peptide or
polypeptide encoded by the portion contains numerous amino acid residues, ag described in the
definitions of peptide and polypeptide below.
30
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.



As used herein, the term"peptide" refers to two or nore am no acids
covalently joined by peptide binds. In a particul ar enbodi nent, a peptide
conprises at |least 10, preferably at |least 20, nore preferably at |east
30, even nore preferably at |east 40, and nost preferably 50 or nore am no
acids. -14- As used herein, the term"polypeptide" refers to a |inear

pol ymer conposed of nultiple contiguousidam no acids. In particular, a

pol ypepti de may possess a nol ecul ar wei ght greater than 100 kD. 5 As used
herein, the term"genetic nmarker" refers to a physiol ogical conposition
whose neasur eds B rerpiAhe e ol dY akfes tc\ﬁiltﬂﬁ‘ifrﬁ'OIé(méféPr‘ﬁP‘ée%@W@?h o predict
whet her  a cbRhods i jnBedidsl $n pai@Sias tablpeplide DR Pbisks¥ & nloRcllir k@ fuhi dedlidd ehak 0001 d
famly. eover, a genetic mar ker may encode the particular protein or
alternatively, may serve as a "surrogate” marker for a protein whose
activity is related to the level of the genetic marker in a bodily sanple.
This relations & Le N evel of
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genetic nmarkers |nclude, Eilﬁ‘é{@ft‘?ln y. are not limted to: BubR ,” Hono

sapi ens sCAHTTEPYR G 2pngeass ¢ HHIE PPaprRRA T RHT plegiee! composiiessnBank
accessi on inetudl ot cedAdilGO 1@ Jimit2DtoMptl2(e. gl ipRBeni aftenG 11y RANA I QiolyhidddespDRALT N

( GenBank e 00186 sl., Ho sapiens TIK protein
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St oo SR P S e R 1
(GenBank asotedsironot huitddde:: NM 004336) ;
BubR1, Homo sapiens similar to protein kinase (BUBR1) mRNA, complete cds
(GenBank accession number: AF046079); ‘
20 Mad2, Homo sapiens mRNA for MAD2 protein (GenBank accession number:
AJ000186); | B
Mps1, Homo sapiens TTK protein kinase (TTK), mRNA (GenBank accession number:
NM_003318);
GEFT for Racl/CDC42, Homo sapiens RAC/CDC42 exchange factor (GEFT),
25 transcript variant 2, mRNA (GenBank accession number: NM_133483);

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

hSepharase, Homo sapiens extra spindle poles like 1 (8. cerevisiae) (ESPL1), mRNA
(GenBank accession number: NM_012291)£

30 CamKTId, 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



hSephar ase, Honp sapiens extra spindle poles like 1 (S. cerevisiae)
(ESPL1), nmRNA (GenBank accession nunber: NM 012291); 30 CanKlld, Hono
sapi ens cal ci uni cal nodul i n-dependent protein kinase (CaM kinase) 11 delta
(CAMK2D), transcript variant 3, mRNA (GenBank accession nunber: NW01221);
CDK6, Hono sapi ens cyclin-dependent kinase 6 (CDK6), nRNA (GenBank
accessi on nunmber: NM 001259); and -15- GRB2, Honp sapi ens growth factor
receptor-bound protein 2 (GRB2), transcript vari ant nMRNA ( GenBank

1,
accessi on nurrber N 02086, P21 V& sa endent ki nase
i nhi bitor 1A (f24BL.Eom0)sap Eac F?ﬁ%‘?ﬁlﬁt“g éfh%lf(liﬁﬁ?‘hﬁ&l ®nBank
accessi on nunbervanmoﬁmﬁ@memhé&gmnmeﬁwmomm1 oncogene (PIM),
nMRNA ( GenBank accessi on nunber: NWM02648); GBP-1 Hom) sapi ens. guanyl ate

bi ndi ng pr ot ei $21(Wﬁﬁﬁlé1oﬁ®%ﬁwpﬁmﬁ%nd@#mse inkibyipr) LA el iP&nBank

accession nunbef% 202 3driptRERA 15N S ARin8AR Ac@éskidR nbm¥ert mmmsg) :al pha
(RXRA) , Bank 10 acceSS| on nunmber: NWMD02957): SPF45, Hono_ sapi ens
RNA bi Adi ng notlen—bifth@mﬁpliﬂs mmﬂwmpgem@mm@ﬁ%%(@enﬁe%%%ﬁ%wn%@r
NMD32905) ; Heel , ng)m ens ki netochore associated 2 (KNTC2), nRNA
(CGenBank accessi on— nunoe NM_006101); 15 Rafl, Human nRNA for raf

oncogene ( GenBaBRP-afd@ss sapiens gniowiate Mﬁ@ﬂgm)otem Nintsrfaronindugibls, §ddvens

aurora-related k Al Bank accessi on
nunber : AFOOBSSlgdmi@&AEgF%B% %C%eﬁ%gﬁ%n e?olggf—g% ng dic coiled-coil
cont ai ni ng pr otFEXRA FHddAEApidns retinoldAX (depiBig alpha (RXER 4), ek hid fGenBankiVD06342) ;

20 RelB, Hono sapi ens v-rgl _Wi @%ﬁindot hel i osis viral oncogene honol og B,
nucl edf factor HFERPPEPFTENMG pti de gene enhancer in B-cells 3

(avi an) ( RELB),SrrgbAontdenRanRNeCkiagiss aiotinpistes 17 (REMBEDARNA (GenBank
accession number: NM_032905);
Hecl, Homo sapiens kinetochore associated 2 (KNTC2), mRNA (GenBank accession
number: NM._006101);
15 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);
20 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);
25 BRAF35, Homo sapiens high-mobility group 20B (HMG20B), mRNA (GenBank
accession number: NM_0063 39 '
HSPAIL, 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),
30 mRNA (GenBank accession number: NM_000455); and
MXKX3, Homo sapiens MAP kinase kinase 3 (MKK3) mRNA, complete cds (GenBank

accession number: L36719)



PRKCD, Hono sapiens protein kinase C, delta (PRKCD), transcript variant 1,
MRNA ( GenBank accessi on nunber: NWD06254); 25 BRAF35, Honb sapi ens

hi gh-mobility group 20B (HM3X0B), nmRNA (GenBank accession numnber:

NM 006339); HSPAIL, Hono sapiens heat shock 70kDa protein 1A (HSPAIA), nmRNA
(GenBank accessi on nunber: NM 005345); STK1 1, Hono sapi ens

serine/threoni ne kinase 11 (Peutz-Jegheks syndrone) (STK11l), 30 nRNA
(GenBank accessi on nunmber: NMD00455); and MKK3, Hono sapi ens MAP ki nase

ki nase 3 (MKK3) nmRNA, conplete cds (GenBank accession nunber: L36719) - 16-
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Do N D e BDNA cl-one. | VACE: 047233,
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"a nol ecul e of t h@NAXGLIBahRALdeYsion et NM_G204@smdof  chenpt herapeuti c
conpounds to belonging to the taxane fam ll%/-'gﬁs ecific nmenpers of the 15

taxoi @ fanily i RBSUdbomusapispe YA dangilMads Aﬁﬁ@»ﬂ??‘é‘@e‘fds(@ﬁ%?‘)k , docet axel
(taxotere) and apalLoas, Lh&l-eqcdA641)XRP9881 and XRP6258; see Qina and
Geney, Curr Opin Investig Drugs 4:737, 2004). Since this class of

nol ecul es are beta-tubulin binders and stabilize the polynerized form of

the mcrotu L A | il el S the clinical

expr osson ot ey ooy QEIANE of e lch ARk 1 AL B S886) O Cesponee
p

st at es t oclidneglerapeutiyscomp@@nds to belonging to the taxane family. Specific members of the

15  taxoid family include but are not limited to paclitaxel (taxol) , docetaxel ( taxotere) and
analogs thereof (ie.,XRP9881 and XRP6258; see Gjima and Geney, Curr Opin Investig
Drugs 4:737, 2004). Since this class of molecules are beta-tubulin binders and stabilize the
polymerized form of the microtubule similar to docetaxel, it is anticipated that the clinical
expresson of the biomarker herein described will reflect similar response states to these drugs.

20

As used herein, the terms “molecule”, “compound” or “agent” refer to any composition
presently known or subsequently discovered. Examples of compounds or agents having
applications herein include orgaﬁic compounds (e.g., man made, naturally occurring and
optically active), peptides (man made, naturally occurring, and optically active, i.e., either D

25 or L amino acids), carbohydrates, nucleic acid molecules, ete.

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 '

30  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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condi ti ons escrib
Sambrook et al., Molecular Cloning: A Laboratory Manuai New York: Cold Spring Harbor

20  Press, 1989, and include the use of washing solution and hybridization conditions (e.g.,
temperature, ionic strength and % SDS) less stringent that those described above. An example
of moderately stringent conditions is overnight incubation at 37°C in a solution comprising:
20% formamide, 5% SSC (150 mM NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate
(pH 7.6), 5x Denhardt's solution, 10% dextran sulfate, and 20 mg/ml denatured sheared

25 salmon sperm DNA, followed by washing the filters in 1x SSC at about 37-50°C. The skilled
artisan will recognize how to adjust the témperamre, ionic strength, etc. as necessary to
accommodate factors such as probe length and the like. The appropriate siringency for
hybridizing nucleic acids depends on the length of the nucleic acids and the degree of
complementation, variables well known in the art. The greater the degree of similarity or

30 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



Sanbrook et al., Ml ecular Coning: A Laboratory Mnual, New York: Cold
Spring Harbor 20 Press, 1989, and include the use of washing solution and
hybridi zati on conditions (e.g., tenperature, ionic strength and % SDS)
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As used herein, “indirect labels” refers to enzymes can also be used according to the

20 present invention. Various types of enzyme linked immunoassays are well known in the art,
for example, alkaline phosphatase and horseradish peroxidase, lysozyme, glucose-6-phosphate -
dehydrogenase, lactate dehydrogenase, urease, these and others have been discussed in detail
by Eva Engvall in Enzyme Immuﬁoassay ELISA and EMIT in Methods in Enzymology,
70:419-439 (1980) and in U.S. Pat, No. 4,857,453.

25

As used herein, the term “kit” refers to an article of manufacture comprising one or
more containers and a label o.r package insert on or associated with the containers. In a
preferred embodiment, the containers may contain a detectable-labeled antibody, detectable-
labeled antibody fragments or detectable-labeled oligonucleotides. In another embodiment, the

30 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



559, 0 281327, U.S. Pat. No. 4,703,017). O her direct |abels include a

radi onucl eoti de, radi opaque substances, a fluorescent noiety or a
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Sambr ook, il bl j]/b@'@maﬁ A YRR GRE e Fo MM IS ACIbaiRe (138 HE F. MAaNual
Second Edi‘tion (i 89)"Col d r%rl ng Harbor Laboratory Press, Cold Spring

Har bor Ne\mswhﬂ Rt ) h(é@@i frurrg s &y Malecular Biglagy:)lo epFoPnsdle. A

Pr act oach, Volunmes | and Il (D.N. dover ed. 1985); 10

ai gonucl éotl e Synthesis (MJ. Gait ed. 1984); Nucleic Acid Hybridization
[B.D. Haines & S.J. Higgins eds. (1985)]; Transcription And Transl ation
[B.D. Haines & S.J. Higgins, eds. (1984)]; Animal Cell Culture [RI.
Freshney, ed. (1986)]; Immobilized Cells And Enzynes [IRL Press, (1986)];
B. Perbal, A PimgdineniRNALteibndlogivides sydthbatic G verkarege(icraigd ioutle gitanded RNA

to induce the degradation of mRNA. containing hoinologous sequences (McManus and Sharp,

20  Nat Rev Genet 3:737, 2002). RNAIi screening has been used to elucidate gene function in
many organisms such as Caenorhabditis elegans (Simmer ef al., PloS Biol 1:E12, 2003),
Drosophila (Lum ef al., Science 299:2039, 2003) and mammalian cells (Aza-Blanc ef al., Mol
Cell 12:627, 2003).

25 In the present invention, HCT116 colon cancer cells were used to screen siRNAs
directed against 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-
30  expressing 15 others, including Pim1, p21, TACC3 and Aurora-A, can potentiate docetaxel-
induced cell death.



Ausubel et al. (eds.), Current Protocols in Mlecular Biology, John Wley &
Sons, Inc. 15 (1994). In general, RNA technol ogy uses synthetic or
vect or - generat ed doubl e stranded RNA to induce the degradati on of NMRNA
cont ai ni ng honol ogous sequences (MManus and Sharp, 20 Nat Rev Genet

3: 737, 2002). RNAI screening has been used to elucidate gene function in
many organi sns such as Caenorhabditis edegans (Simer et al., PloS Biol

1: E12, 2003), Drosophila (Lumet al., Science 299:2039, 2003) and
mammal i an cells (Aza-Blanc et al., Mol Cell 12:627, 2003). 25 In the
present i nventlitog,bréddRithé pesdnd mvertivaexicod tb diageostic nwtheds andddis dleh may RRIAS

di rected agaj nst 101.cancer.-r.el ate engs tl .51 I nase
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potenti ate docetaxel - induced cell death. 20 Thus, broagld)é%gt resent

i nvent i oreseociagatith the doss ghwsepanded s¢iod shegkrpupticoatrqlggpes 10
identify yhgt s NGl irdgataciiisei s either taking or considering taking
docet axel WI’WH%’G ?ﬂegaiq‘stant oarc sensitive to the drug. 5 Applicants have
observed drug resistance to docetaxel, whereby drug resistance is '

associ ated wi t I f oAb 5,61 i nes
i ncl udi ng Bub CIEQ‘E%8?&%§§m@%§§g§%éﬁ%ﬁ%{é&?ﬁ% %%gg%:gl g(r:l%?axel
sensi i vi ingludiog KGR bEIK Mj RERAhHet 1o SBF4%, RaflyRERB, MKISe VRKSAD, §Bldd A. 10

i ncl udin P-1, STK1l1,.. el F . [ - HSPAI A,
BRAF3S, | AHCAF i AR EI AR CARne poNadl Fird it i sl et et

t hese gengsy seiyasseraltabladanstad dadetarelahijrapyct t o docet axel therapy. The
mtotic checkpoint genes serve as a failsafe nmechanismto del ay anaphase by
the 15 inhibition of Cdc20 APC (anaphase-pronoting conplex), until the

ki net ochor es OfheShisdtRIchedkBsiON @b raI8 a BHBHR ileghati dnamiiethytaoaphhe: byi thet i C
spindle and aligned at the equator (zZhou et al.,. J Cell Sci 115:3547,
2002)15 t highibiionshiCdg2 &P danaphasesprogmtine goRlex), il e pRPBRES P S8k ¢1 onal

cell chromatids are properly attached to the mitotic spindle and aligned at the equator (Zhou et al,
J Cell Sci 115:3547, 2002), thus allowing cells to reliably exit mitosis and enter additional cell

cycles with a precise complement of DNA. In the presence of microtubule inhibitors, cells

exiting from mitosis can no longer properly segregate their chromosomes and typically

20  undergo apoptosis immediately or after several cell cycles (Taylor and McKeon, Cell 89:727,
1997). The combination of microtubule inhibitors with loss of mitotic checkpoint genes such
as BubR1 allows cells to escape mitotic arrest without undergoing apoptosis and lead to
chromosome instability (CIN) and aneuploidy (Shin ef al., Cancer Cell 4:483, 2003).
Recently, drug resistance data were generated when microtubule inhibitor paclitaxel was used

25 | to treat BubR1 and Mad2 down regulated MCF-7 cells (Sudo et al., Cancer Res 64:2502,
2004). |

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,
30  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



cycles with a precise conplenent of DNA. In the presence of m crotubul e
inhibitors, cells exiting frommtosis can no |onger properly segregate
their chronpbsonmes and typically 20 undergo apoptosis inmediately or after
several cell cycles (Taylor and McKeon, Cell 89:727, 1997). The

conmbi nation of mcrotubule inhibitors with loss of mtotic checkpoint genes
such as BubRl allows cells to escape ntlrotic arrest w thout undergoing
apoptosis and lead to chronnsone instability (CIN) and aneupl oi dy (Shin et

al ., Cancer Cell 4:483, ent drug,resi stance dat

gener at ed Wesrﬁegrsli"tvﬁﬁh FilBEfgff‘Veﬁ’ﬁ I Wﬁ%{%ﬁ%@ﬁﬂlgﬁﬁ i a‘ﬂzéng\t,\ﬁ{giﬁ 1R
and Mad2 dew:orRgsthal; anéi/&“&n %&Qéﬁ&m@wﬂg it B, is @RREPhorRRGoBLbARAL of

. 2004). The Pim 1 gene encodes a serine/threonine kinase that beI&Fﬁg to a

smal | f aniBiyp-bfWanee? gt @josdim Biedys 451 19344 29023 nP i § dpweiseyiptinada

proliferatd,on, %5‘[&1%%@ é.b@éﬂc@ Bf d&@@ﬂ&l@rﬁ! Was mG@ HUAR S BRGRlsshce BYMAXI 2,
angi ogenesi s aﬁ mtosis (Wang et al., BiochimBiophys ACta 1593: 4 2002) .

The m &r ostlopias dpwagagn@ﬁdra@ﬁramf@nnmgja@ﬁ@tcpw ot promiT TAGEDdidpRbsdessey | at i on
data and cleyalfth GRINANE F G, i dRASHE RIBOLRon JRIRISHEAL At Pl m 1

down regula i'on enhanced docet axel -1 ndu apoptosis by Inactivating AKT
si gnal i ng, prMMfmatlon Jheserresiitateggest éiat depetivn v diffeRintrpiotearscap 8vokh difkerangr y
simlar cha er| tics. Jn S |%}2| HCT116 cells to docetaxel;

consi st ent™ PPt Wgﬁf °dReFa5h1 is a phosphoryl ation substrate of

Pim1 (Wang et at Bi ochirn Blophys Acta 1593: 45, 2002) Pim1 down
regulatlon |nduced in the ab docetaxg%?but was nore

tos ce
Cf PoctPve i n 't HEepineB e BavkL o e RxpLPR RS Te R oF Sat R Tont By Bthes
t ransf or mdagerided e Tablel dn@dr a&ﬂlﬂrot@iﬁﬂéﬂsmfi%%rﬂs dlame u111lmédl€tﬁﬂ1ec’c:e| | death
in the absence of docetaxel, indicating d no effect on
cel |  prolthsrapestic Hﬁatm‘F’FféEréteg%%ft‘i‘I tp ?@H@@ﬁ%ﬁ“‘faﬁﬁsts Oéglﬂ SSIFFtB UemeRt FEEF SNt
proteins can evoke different nmechanisns for sensitizing cells to
docet axel . 10 Accordlngly, in one aﬁgect of the inventiqgn, activation_of

one or more of Dt pgagerasembedingtanethod iy povided thah gopjiors e agitvstien fevelaghl s of
these ,gengg. Hc Fee% Jikd b g ?’1 TQolé P:!nﬁqli d@inetREERPE U cherhdteRfRb hssdst-aliegy and

to m)nl tOI’ e eness O sel ected treatment strat egy. In a
parti cul arprefitcfestiveness af mmﬁuraps forvthepadent. BivasicnBpintenes (4@, Weast-vat i on

levels of 19 ONE.Ql Jgﬂrlﬁgéﬁgf st egm?ﬂs)gbfr;ﬂ@t Sortn At o#" tLﬁjrﬁé ?:ﬁ&%i:tﬁour Sé

of chenntheraby 0 assess ectiveness o erapy for
t he pati enindizBnaspd beserfpatients orpetisnté eurpnily bndesaning treatment is processed in order

to isolate DNA (Hafner et al., Arch Pathol Lab Med 127:1221, 2003; Rodriguez et al., Clin

20  Cancer Res 10:5785, 2004), messeﬁger RNA (Chang et al., Lancet. 362:340, 2003) and/or
proteins (Espina ef al., J Immunol Methods 290:121, 2004) to assess the levels of gene
activation or protein levels of the genes described in Table I and II or a subset thereof. Gene
transcription and protein expression profiling has utility in diagnosis, prediction of therapeutic
responses to potential treatment strategies and may be a useful tool to monitor a patient’s

25 response to therapy.

According to the present invention, RNA may be isolated from tumor samples using
any of the available methods commonly used in the art (Ullmann ef al, J Biomol Screen 9:95,
2004; Badiee et al., BMC Biotechnol 3:23,2003). One or more cells from test subjects are
30 obtained and RNA is isolated from these cells. As examples, peripheral blood leukocyies
(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



colon, non-small cell lung, and gastric tunors) or short-termculture of
tunor biopsies from undi agnosed cancer patients or patients currently
undergoing treatnent is processed in order to isolate DNA (Rafner et al.,
Arch Pathol Lab Med 127:1221, 2003; Rodriguez et al., Cin 20 Cancer Res
10: 5785, 2004), nessenger RNA (Chang et al., Lancet. 362: 340, 2003) and/or
proteins (Espina et at, Jlrnnmunol Methnds 290: 121, 2004) to assess the

| evel s of gene activation or protein |levels of the genes described in
Table I and Il or a subset thereof. Gene transcription and protein

expr essi on therdebiréd el tyrms Wieiel the gesired chilla greds asolidptiss. pattisrlaniells may dpeut i ¢
responses. to ential treatnen t.eqi . to
o or - Dep e R ceerie R oe b aF e oilts BithoBEeRidfE D (B

i nvent i ot glRNAen®y2 78648 5 ADAT;Rdnd exuh, #uoRark &5rbb Bd 99%)i RYA ramyybecixtradted

avai |l abl ¢ nethods cqoqmonly used.in th rt. (Ul mann et .at, .JBio Ccreen
! 55, ot SRS P Sbr T %t St §§3‘%‘d1@%é1“8‘%yann%q?5 Bl | 5

f rom ¢ estpEHRIdASIECRE@ NI AdhACHREVIaREIRBf drBmiss o 1l 8528, 19N RNAaSmncel | s. As
exanpl es, peri Pher al bl ood | eukocyt es chlfs) cell]s llblg obt.ai ned 1f rom

t he subj &Blegells may ge ghtaigedrserpibed trgnghe iW}geE%wnEC%I AWHFIORFHAPEEN t he
sanpl e fQLnd 998, (ot TR DeNBE 36084 |1598YBVhRNASInBleqEn bé AMhar dEibhedToxt Ur e

using a variety of techniques, such as cell isqlation usi ng1 ant.i bodi es
0

that bi nd pedicahs greeics.dupee crebriditaprs, fopaample, pHEAHEEN PR R FOlEGHEMRRer e t he
desired gghd §%§‘51§a th ?%I@"‘ﬁgljé@ﬁ &?#ﬁ%cl&ﬁ'&éé 14 B intEbdifzedBY alBlid gitpﬁ&@ﬁ ed,

for exanple, I'SS on of by laser capture mcrodi ssection (LCM
(Bonmer setve a$ affinify ligandefop RERINA SKits foohis; purayel avstcogimerciglyravaitlds fars4: 61,

1999). RNA b tra fr ' - I . ri of
R g s B i S

cent ri f ugatdnaishédfar gwinipletby atimer-BpeaifloeliNeA syntliBis5A0yltinle 7@hds imetr om
single cells_.my be gbtained as described i t.hods for_pr i DNA

i brari odTRGER GG o SRS AR R e eitp B g bR
RNA sanpls, pase Mgl AdapteevsavsiaohediodarDula gad.f suptd)ar species. | n one

enbodi ment, for exanple, poly(A) +RNA may be isolated froman RNA sanple.
In pdtticular, poly-T oligonucleotides may be inmobilized on a solid

support to 10 ssefe8 Fsmplifitdlioh Yndihdaand Suitble MRNA in ietBethalls of thepr@uitpose ar e
commercially avail able, for exar’g t he MessageMaker

1l | ab e, . kit (Ljife
Technol oghestiotighiing fos seampleE G hepreicerraraction - Gy (Wéh@ér}%?l]‘%ﬁed, for
exanpl e, by, phds 60 SRRS); Eélﬁs&%d%h’(ihteﬁh%%gﬁica%n OSRY (Ghfelli etuId Pr&f Nbid near
anplification based on CDNA synthesis and tenplate-directed in vitro
transcri pfidad By 6}1&4—1@7:13&74, 1990); nucleic acid based sequence amplification (NASBA) and
20  transcription amplification (Kwoh ef al., Proc Natl Acad Sei USA 86:1173, 1989). Methods

for PCR technology are well known in the art (see, e.g., PCR Technology: Principles and

Applications for DNA Amplification (ed. H. A. Erlich, Freeman Press, N.Y., N.Y., 1992);

PCR Protocols: A Guide to Methods and Applications (eds. Innis, et al., Academic Press, San

Diego, Calif., 1990).

25 .

The RNA may be labeled for detection by using any of the methods known to those
persons skilled in the art. For example, using microarrays, such as those manufactured by
Mﬁmetrix. RNA is labeled and detected by hybridization using any of the methods
commonty used, such as, direct RNA labeling with dyes such as Cyanine-3 or Cyanine-5

30 (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™/aminoally! labeling (Stratagene Catalog number:



at, Proc Natl Acad. Sci USA 86:9717, 1989; Dul ac et at, supra). 15 A
variety of anplification nmethods are suitable for use in the nethods of the
present invention, including, for exanple, PCR; |igase chain reaction
(LCR) (Wi and Vallace, Genomcs 4:560, 1989); self-sustained sequence
replication (SSR) (Guatelli et at, Proc Natl Acad Sci USA 87:1874, 1990);
nucl eic acid based sequence anplificati-8h (NASBA) and 20 transcription
anplification (Kwoh et al., Proc Natl Acad Sci USA 86:1173, 1989). Methods

for PCR technol o are well known in the art (se PCR _.Technol o
Pri nci pl es*>2ReR)- %ﬂﬁdﬁ@t‘%%&bﬂé‘?g @%Sﬂﬁ"ﬁ‘?f ( Hﬂatt"é‘%na]l-?mpkﬁcgﬁ‘?”l ch, -

Freeman PregsrANXX T, ¥e mlﬂ,@i%%}) mayeRtiBEed. OLIRdrSativAly RN dendybeMpiahaits and

Applications (eds. Innis, cadem c Press, San Diego, Calif.

1990). 25 bmnﬂwmigpbbﬁ‘ethﬁt@b%@fé@}mfddw ey Eatic.dhorsyeenes F?&loalﬁtyved? Lighe met hods
known to thase yons skilled in the art. For exanple, using mcroarrays,
such as those ﬁanu actured by Affynetrix. RNA is |abeled and detected by

hybri df zati on using any of the nethods commonly used, such as, direct RNA

| abeling with dyes suck

MPS544001KT) . %laonf’ Ral® %%géﬂlﬁ‘rr\%flg% I&’d‘il EQ ed&%%esﬁnfﬁb% ng tgﬁt I's done
by rever seldgtransehngibdyds emplopel inuld Mcnoheef ezt edrlnist Pri@ya piengengrated to
Cyani ne-5 (Badjee A fluo | ex obes),

or ot her f#f?(ﬂ@ﬁﬁ%ﬁ"@ﬁ&g%% qegie églslca%* é“cA s %ﬁg%r’fe%i(ﬂh”/ﬂﬁ“g“%g hc{%u&

Fai r Pl ay Tibaddraabdriptase. Mcﬁ&goﬂﬁé ﬁlﬁbﬂ@m%nﬁﬂﬁmpb@emhﬁmém H%erlrﬁﬁﬂ%Z) :
3DNA dendri ner Iab l'in %@Hﬁ here. hic). or n% 4”& nal a tcation
(M CREVAX 2remonlisged ke SIS PR HeSkoptoRbb i e be
quant i fi edietcdMo 3981 Mrégcékb,@%grnﬁ!aénz?ﬁ@nﬁﬁ-fa&iﬂneﬁ détécﬂib&f@ﬁbh&zaﬂon toa
fluorescence, radioactive or light emtting nethods. 5 I'n one aspect of

t he preserﬂomp}ﬁﬁ(ﬁﬁlf%ﬁNARNA is obtained fromthe tunor sanple and Tagman
technology is enployed in the detection of genetic markers. Priners are
generated to detect the specific RNAs designated in Table | and Il or

subset ther eof Inaeptbarpstopicdthamsryest inyanjiendieat Tamrt(rR jsrtibieed tpdeleett i on of the
specific lei%gﬁq?JféotiﬁéEp b LR DY EENE SR A0S Sl s 9VelsS translated into cDNA.

Primers are generated to amplify the specific RNAs designated in Table I and II or subset
thereof using polymerase chain reaction technology. Detection of mRNA level is achieved by
gel electrophoresis and ethidium bromide or CYBR green staining, or by measuring the
fluorescence intensity from fluorophore-labeled sequence specific probes released by

20  polymerase.

In a further aspect of the present invention, Northern blotting technology is utilized.
RNA is obtained from the tumor sample and then separated by gel electrophoresis and
transferred onto a membrane. RNA abundance is determined by hybridization using probes
25  labeled with radioactive isotope such as P* or by enzymatic based chromogenic or

Iuminescent 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
30 thereof ﬁ:iay be quantitatively determined and assessed for whether a tumor will be responsive
or not to docetaxel therapy. (Rodriguez e al., Clin Cancer Res 10:5785,2004). Since this

assessment may be drawn prior to neoadjuvant (treatment prior to surgery) therapy, the patient



10 acconplished by gel electrophoresis, polyner electrophoresis, direct DNA
sequencing, light detection, loss of a fluorescence signal, enzymatic
reaction, or detection by hybridization to a conplenmentary RNA. | n another
aspect of the present invention, Real Tinme PCRis utilized to detect 15

ol i gonucl eoti des. The nRNA obtained froma tunor sanple is reverse
translated into cDNA. Priners are genesated to anplify the specific RNAs
designated in Table I and Il or subset thereof using polynerase chain
reaction technol ogy. Detection of nRNA | evel is achieved by gel

el ect r ophorebé seamidvidt driceliagehibihesnirel elagmilicQ¥BR resperder gt aothieng, or by

measuring.the.  fluorescence |nten5|t equence
specific ??FB’B@& %P%O”e? bfd‘dﬁ“ﬂl frer afrsﬂ%e)y E‘Ir‘l: aggs&%?%gn&?gp%%%%f t he
present invention, Nort hern bl otting technol ogy is uti I | zed. RNAis

obt ai ned from t unor | e .and th nse el ect rophoresis
and transfer réﬁgdﬁ?waﬁteﬁ%@ﬁ@tw é‘Hﬁ %58 mﬁg

hybri ¢i zafdiQmthbdigs péahiasd 85 thadbadind lﬂntﬁemrf MHﬂﬁﬂ@ ﬁmmd wsmmahmgmas P32
or by enz matl c based chronogenic or | um nescent assaég &nggg}((glh anot her

aspect of daspge ipthestamer pNé‘elﬁ‘ElP@)% buigenrot diguted do. ygutiaive £ Nfogat e

I ndi cat or 4fs Mﬁt‘ﬂ%%x‘xcﬁiaﬁbﬁ\ﬁ?béuﬂwﬂﬂﬁiﬁﬁé}%r 20898 Peholt g MiANTANDDYLB03;N Tabl e
Il and Il or a subseéet her eof be quantitatively determ ned and

assessed Redrignpmertady C!an Camr R 10: 5718é, 20é1§13 ohegoudingly, these methodymay bs el
h
~ therapy. @ﬁﬁ‘é& tc‘g&é‘?@é{}lgl @{E%nun%érﬁféﬁ%Qgr[orgg%e}%ﬁa%ﬁﬁ,maﬁ%hcoébék@@toté“ S

assessnen Ior to neoadj uv reatnent prior to surgery)
t her apy, dmaobatmpmmremncermyrkb@. treated with docetaxel if they are
classified as a responder or another chenotherapeutic agent may be
admnistered if they are classified as a non-responder. DNA is extracted
from pati ent tIur}ﬁranbihep&ipas oétid pmsasﬂtiﬂveﬂndmproeaimlﬁeelsmmam sarsugogatalsi ng

nmet hods as perfqrned t hose skill.e th utlllzedto
det er ni nemf’% g‘g S Bijﬁ S- ?ﬁ‘“’f‘ﬂiev?lﬁgﬁenﬁ%e]? 38”61% %rsgppr{gstsmfll hited
t o, quant ¢itation of BERanQAMABYLs. %thé&btdasm ihventod mchyibdssaltmmqaén tor Sout hern

(Hafner et al., Arch Pathol Lab Med 003;, Rodriguez,et al., C||n
Cancef Redeasyredoyals of pegioins thﬂ&:‘&%lieﬂﬁoﬁﬁr CP%B?@%PWS’(’ES Fhegd gvy BEi1ized t

det er m neyGRRYHHTISLe 10hd PN ProknsRE @c@68¢ and Bed ablugikbrsand pletiicand conpar ed
to a 10 contr oI sanpl e or reference markers.
response to docetaxel. Methods of protein detection are well known in the art. For example,
immunoassays are methodologies that employ antibodies to detect the expression of a target
protein. '
20
In a particular embodiment, an immunoassay is used to detect the protein products of
one or more genes listed in Table I and II. Additionally, antibodies against any one of the
proteins listed in Table T and IT may be used in a number of other detection methods. These
detection methods include, but are not limited 1o, the following: Western blots, ELISA assays,
25 sandwich ELISA. Alternatively, other assays not employing antibodies are contemplated and
include approaches that utilize DNA oligonucleotides or polypeptides that recognize proteins
encoded by transcripts in Table [ and 11 {e.g., aptamers). Mass spectrometric analysis of
biological samples may also be used that determine the composition of polypeptides by
deténninjng the precise molecular weight of peptide ﬁagménts after proteolytic cleavage.
30
The present invention further encompasses suitable labels including enzymes,
fluorophores (e.g., fluorescein isothiocyanate (FITC), phycoerythrin (PE), Texas red (TR),

thodamine, free or chelated lanthanide series salts, chromophores, radioisotopes, chelating



In yet another aspect of the present invention, protein |levels are used as
a surrogate neasure of transcript levels. Protein |evels have been shown
to correlate with suppression or elevation of the transcript |evels. Thus,
the present invention enconpasses techniques to 15 neasure |evels of
proteins that correspond to the pol ypeptide products encoded by the
transcripts in Table | and Il. Proteins2are detected and used as narkers of
a predictive response to docetaxel. Methods of protein detection are well

known in the art. Faor exanple, inmmunogassays a es that enpl oy
ant i bodi esAge’s, djéfﬁ%ﬁqﬂoﬂ%g@ﬂpl@@é Bgflen gﬁldgé? %e%mt”ge%q%e‘i%ﬁ

partlcularéﬁﬂgodlnent an i nmunoassay i s used to detect the proteln
products o one or nore genes listed in Table |I and Il. Additionally,
anti bodi es agai nst any one of the proteins listed in Table |I and Il nay be

used in a nunbep 319;1 Pcht Ia?ﬂleg)%s@ﬁtiﬁv%ﬁtéd? %qgtﬁoacIO@ESeI Vi ﬁ&} hOBotRE BRghs

i ncl ude, but are imt | om ng: Western bl ots, ELISA
assayss 25asS&hdde, GIP BE6$.S& CIAPL €r, ﬁ&@%\ﬁé@é%@ E?@Y éi-’§sla§/3sur@€1 186#%-oyi ng
ant i bodi es.ar nt e peelolgt

ollgonuclé%? ﬁ S?OH%WD%%B? Vds?%% ggcognlgggg d?%?ﬁ% H%%cééed by
transcri ptaailablel@hhting procedwlel. (oavesely, it waef B)liophpesubi@cey ometertsed. dmal ysi s

B T

fragment s mdesily RuREROINYiheric] paadgiotomélrid fuopispaadphdtonetrit, Imelfometrber
enconpasses suitable Iabels i ncl ydi ng enzynes, fluorophores (e.qg.
f1 uor d8cei ¥ SREFHICTES HHTE ijj Bhycoerythrin (PE), Texas red (TR),
rhodam ne, free or chelated Ianthanlde series salts, chronophores,
radi oi sotopes, chelating -25- agents, dyes, colloidal gold, I|atex

particles, |igdnisheraspect O%ﬁhﬁﬂfi"ﬁ‘)mna%@e& Frethineniig ﬁ‘geméé'é‘i}i‘t% antjhpdies

aspect of é@ﬁﬁ%ﬁ?%ubmé@{'tAﬁ{bodlEbﬁclﬁaéiC{?éwaaﬁavﬁnd AbRJcloasBaiB®HesPe i sot opes
such 5 as 3H~ 14C, 32P, 35 , 58Co, 59Fe, 90V, 125 I,

1311, and e accapliagtd anyentiossl resthadgloera Oplna suall nevisnsof g gotihedper f or med
through curtenkl Yre/RRb AR v ot i A bBAERUA S AE e LYY sCl ¥, Lhe

use of “radi opaque hces nmy be use e émbodi ment where the
| abel is agenaakﬂmk VR .42 92860 TheBypapimentst Berpidptidns @f Mpdemymgrnelggy Wiley &

Sons, Inc., New York; Roitt, I (1991) Essential Immunology, 7th Ed., Blackwell Scientific
Publications, Oxford). The pFc' and Fec regions, for example, are effectors of the complement
cascade but are not involved in antigen binding. An antibody from which the pFc' region has

20  been enzymatically cleaved, or which has been produced without the pFc' region, designated
an F(ab")2 fragment, retains both of the antigen binding sites of an intact antibody. Thus, an
embodiment of the present invention utilizes a detectable-lableled antibody fragment such as
the F(ab")2 fragment. Similarly, an antibody from which the Fc region has been enzymatically
cleaved, or which has been produced without the Fc region, designated an Fab fragment,

25  retains one of the antigen binding sites of an intact antibody molecule. Fab fragments consist
of a covalently bound antibody light chain and a portion of the antibody heavy chain denoted
Fd. The Fd fragments are the major determinant of antibody specificity (a single ¥d fragment
may be associated with up to ten different light chains without altering antibody specificity)
and Fd fragments retain epitope-binding ability in isolation.

30

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



presently utilized colorinetric, spectrophotonetric,

fl uorospectrophotonetric, anperonetric 10 or gasonetric techni ques known
inthe art. A further aspect of the invention is the use of peptide binding
agents such as antibodies or fragnents of antibodies. Antibodi es include
pol ycl onal and nonocl onal anti bodies, prepared according to conventi onal
met hodol ogy. Only a small portion of ams-antibody 15 nol ecul e, the paratope,
is involved in the binding of the antibody to its epitope (see, in

general, Clark, W R (1986) The Experinental Foundations of Mdem

| runol ogparafigedseesin gBoeral, Clank 1986s@eitydPR1). Rdioth the heavy than Fd Gegaent iand

| mmunol o .t h Ed. ackwel cientific i I f pFc'
and Fc re ?ng ,Ch%l%Pf a%?'gl,ogfglrﬂgmesf tﬁéégta%erfgu};?%ﬁg&% %)e%pﬂﬁlg r(ré%lt&f C Islgggg but
ﬁr e not bi s&p&h&@ﬁsﬂ)dﬁti%‘l? 'lbg ﬂﬂrd)doﬂ@ilemg:ntafi% wﬁmﬁmdg/gegimsr(@mkt Hreugh GIR3). r e%i on
as 20 been enzymatj ca cl.e or i as be roduced w t the
pFc' regi 0K, 5%%% ’&tpéﬂl‘%}fﬁ ﬂ’lg?:iﬁ%’) A M 16111111 o l?ajéticélfaﬁlg %Beg]?%%&a%éﬁﬁti gen
bi ndi 89 sir %%e%f redonkiBleats axﬂi@&dytb?déificiﬁil Usis e wetldsetlisted n O at et feesent
invention utili'zes a detectabl e-

S abl el ed_anti Q%Mri%ﬁgfnt. SUQC# as the
F(ab') 2 froagrahresionsef paapymalign antihofh 849y o FEMA s FEPEYi on has been
enzymati c ifig b FioMHisdaidd3shill SQRinRE LS REpivk i Mtkty bile bEgihalgi on,
desi gnat e"gjlngﬁr?mgggﬁ rglg?r%eg{ ,c 25 rIet ai ns one %f theg%lntllS nt[‘;i ,ndczunggsi tes of

an int acta@hodmwy_imbﬁé&mymﬁﬁﬁsﬁﬁé@ﬂ@ﬁpﬁlw%ftduséf’gﬁméw_é? ntly bound
ant i 0ody LliBiie SR InaA a0 o hrOlovkiEn A B AMRAAR afdGirapeignot ed - Fd.

The Fd fragnents are the major determ nant” o antibodﬁi sqgecificity (a
si nglie Fdregioagrenducerafunbtombatibpdy égfonita BB at. &losehd I 5%47e?.&4%:3% ght chai ns

W t hout a 1ag i, bod hid city) and Fd fragnents retain

epi t ope- b%’%@l'%% %ﬁf@yﬁﬁﬁ%@f. on. 30 As is well-known in the art,
within the antigen-binding portion of an anti body, there are

conpl ementarity determ ning reqions. wwhich.directly.int.eract with
the epitope ofl%nfﬁgm%ﬂoﬂ%‘ﬂ?mg%ﬁ‘%f@gér%%‘ b[egéqurr?g%(,gﬁéx)w%%% mai nt ai n
the tertifdodnid MEIateotions REhumZbr impaimaglopalin(eaey aridiighedminbci. Kdllaming 1986;
Roitt, 1991). .In both the heavy chain Fd fra nd. the light chain of
| gG i WrunByPepfipnet thesganige &rge 8 W?%@&W%%WFRI t hr ough FR4)
separ at ed M&ﬁ&%ﬁi&ﬂ%&; Yndnbé1§R1 SRBHRIER RIprépired @b@rdihg towgandadi ons ( CDR
t hr ough ). The and in _particular the CBR& rﬁg[%nons nd nore
particul ahﬂbyldf’lﬁéfeﬁmﬂ}@eml‘?sﬁ ﬂ@%??%%ﬂ’@#’é?"&éh@’e B A EioglopBlin amen o dy
speci fi ci fyq sdghencss HAWhMBle GR 1BPHLFER hubdin bi¥@rRhde dliBédyt (FRMA) responses

when administered to humans.
20
Therefore, it is readily apparent to one of ordinary skill in the art, the present invention
also encompasses F(ab')2, Fab, Fv and Fd fragments; chimeric antibodjes in which the Fc
and/or FR and/or CDR1 and/or CDR2 and/or light chain CDR3 regions have been replaced by
homologous human or non-human sequences; chimeric F(ab")2 fragment antibodies in which
25  the FR and/or CDR1 and/or CDR2 and/or light chain CDR3 regions have been replaced by
homologous human or non-human sequences; chimeric Fab fragment antibodies in which the
FR and/or CDR1 and/or CDR2 and/or light 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-

30  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



non- CDR regi ons of a mammalian anti body may be replaced with simlar
regions of conspecific or heterospecific antibodies while retaining the
epitopic specificity of the original antibody. This is nost clearly

mani fested in the devel opnment and use of "humani zed"” antibodies in which
non- human CDRs are covalently joined to human FR and/or Fc/pFc' 10 regions
to produce a functional antibody (refer?to U S. Pat. Nos. 4,816, 567,
5,225,539, 5,585,089, 5,693,762 and 5, 859, 205) Ful Iy human nonocl onal

anti bodi es_al so can be prepared b Z c tra eni | ar ge
por ti ons GF-aREIFA A FTENEYIOH \F/i?a@u ﬂl‘rﬁ“ﬁ‘t 5‘ﬁtp]r g}men%&f%bw ng 15
| mruni zat ii9RnQbn, tﬁfe?%hdﬂl&% rbewag be cSBARMD uﬁﬁ;e((éhbegqmmﬁg thbilu;ma s¢tipe @f the
(Nbdarex/Ganharn)) nonocl onal anti bodi es can be prepared according to

standard IhVﬁﬁP@ona t echnol ogy. These nonocl onal anti bodies will have hunman

i mmunogl obulin am no acid sequences and therefore will not provoke human
anti-nouse anti body (HAMA) responses when adm nistered to humans. 20
Therefdre, it is readily apparent to one of ordinary skill in the art, the

present i al so enconpasses F(ab')2, Fab, Fv and Fd fragnents;
chinmeric 2#@&%3@@%5 in which the Fe and/or FR and/or CDR and/or CDR2

and/or |ight chain CDR3 regions have been replaced by honol ogous human or
non- human ric F(ab')2 fragnment antibodies in which 25 the
FR and/or'§§é§§§ﬁ§/8ﬂﬁgéggfgﬂﬁﬁor | i ght chain CDR3 regi ons have been

repl aced by honol ogous human or non- human sequences; chineric Fab fragnent

antibodies in which th R and/ or nd/ or | and/.or h hai n CDR3
regi o8 have bé‘éﬂrdF’etBII‘geE'@g’ gyes tﬁ‘{ifr’fﬁrf% ‘ﬂg TORER B BSHER t?ld(g:e%)ﬁeglnces and

chineric Rebafricad FRNASdphinBOdi %gndsﬁvéﬂ@kﬁébne& e ER 1@rdllonsiKgRRingend/ or  CDR2
regi ons have been repl aced by honol og o¥s human or non ﬁo human se uengces.

The pr eserﬁoc?tﬁﬁﬁéﬁﬂqcﬁﬁfaap%%fq & BERFEALIOB H1 dagerTatpoRie pyrEs: T 55 ré:g The

present i Qﬁﬁﬁmﬂ%wo%n@@ﬁ&mwﬁﬁ@émm Mc€h$ rsm@gpmeﬁt&mwﬁmm@w ng
non- limting Exanples, which are provided as exenp aé of the_ invention.

The fol | owindtg/mil ?emﬁumm(b;sg/mk séreptowém é@ﬂiflﬂrgiufa@ma@d vodfetpl ovineiSETUgs t r at e
e L TS SRR Sy 02, IR eIty S oot
including those that were over expressed in docetaxel-resistant breast tumors as detected by
gente expression profiling experiments (Chang et al., Lancet 362:362, 2003). Additional
-~ criteria were that the targets be amenable to drug development. The overall scheme is
summatized as follows. On the first day, HCT116 cells were plated at 5,000 cells per wellina
20  96-well format and on the following day transfected with a pool of 3-4 siRNAs per gene. A
representative sample of the sIRNAs used is shown in Table I and IT. Lipofectamine 2000
(Invitrogen) was used to transfect siRNAs (Dharmacon) into HCT 116 cells in 96 well plates.
On the third day siRNA was removed and docetaxel was added at concentrations ranging from
0 to 40nM. On the sixth day cell viability was quantified using WST-1 assay. This is an assay
25 that monitors the activity of mitochondrial dehydrogenases present in viable cells that results
in the cleavage of tetrazolium salt WST-1 to form formazan. On the day of assay, media were
taken off from 96 well plates. WST-1 reagent (Roche) was dﬂutéd 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
30 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 Il below. The sensitive and resistant populations could be further

divided into additional groups: 1) where the siRNA effect was observed at lower



5 EXAMPLES EXAMPLE 1: siRNA Screening to In order to identify genes that
render cells nore resistant or sensitive to docetaxel treatnent, siRNAs
agai nst 101 genes were screened in HCTlI 16 cells using a range of

docet axel concentrations for the generation of dose-response curves. Human
colon cancer cell line HCTI 16 was obtained from ATCC and cultured in
McCoy 5A supplemented with 100 wunits/4d- penicillin, 100 g/ m streptomnycin,
4 mM L-glutam ne and 10% fetal bovine serum 15 at 37C with 95% CO2 and 5%
02. The siRNA |ist was conprised of cancer-rel ated genes, including those
t hat wer &omeﬁﬁat&mpbéémt&mlnjl-eﬁad‘dl@ﬁbiﬁﬁl@é@@tmﬂﬁ wheredke mpjaneffest was det ect ed

by gene rofilin e, t Lancet 362: 362,

2003) . 3?%%??3?‘ Ellrochfﬂg?nlt%m&ig‘%QMt (“%}Sse sﬁggggmanabl e to drug

devel oprrent. The overall scheme is summrl zed as follows. On the first

day, HCT1 16 cells were S per. in.a 9 I

format and on%ﬁé@ﬂeﬂ&bﬁﬁ@ %ﬁﬁ F%%@&’é%flg#%@ otfﬂrggtfngﬁ 2 %@ per

aenﬁ 5 Af sE?ﬂfaﬁz‘,é  @Nl Bkl iey/@angiuEin Aepdrdent prdtiAkindsel delsa @aali)shdadal e | and
i pof ec

am ne 2000 | nvitrogen) was used to_t fe i RNAS
( Dhar mac dagre prengunaed effads & dwes dgﬁﬂt?%l %F?n‘fatl%lt%%—m@r "f“ﬁ“ea ARPETRAS, si RNA
was fem)Vﬁﬁt ik [H3eEHALAN, b@fiﬁ?%@&em&ﬁ&%m&ﬂc@%ﬂtmm@ dheeipoi t 0
40nM On si xt h day ceI abi uantified usin ? 3
This is a@wnesedyhexCmRED Smgmﬂ% e geopfegtilevgl ﬁfpl’ﬁ’ieﬁ’%hwg’dh Ep o gl
dehyd f
ey 1 00 CRASES B GRS el ald Bl bt LAY R SHlgkE cndpliieslamyage ©

tetrazoli ormtornmazan assay, rredl a were
t akeno of fwtﬂrsamlﬁﬁothﬂlgenqslcmmreamiwx@afgémcqiﬂd@h@g Mﬁeeﬁl luted 10 tines

! n MCoy Gfﬁ}e 6{';1 a 46 %‘}ojﬁ'v?ﬁcoaveral arag?g%g & 1% rillsé,\@llrlles fg)}'.l %ﬁ?t?aﬁé’fercfédt hen

i ncubat e es a ore read| ng ectroMa
(Mol ecul amﬂ{hRNsAe&)noa:tredzt@@mnsurEhe Vi tomhtw@snmﬁ@c&exai I”Elnstsé@éfesls

hi erarchical ly, calculating the.r h control
si RNA anoagémtth’ﬂyd?ﬁ%? ?‘ﬁ%‘ﬁg% ?%%]g%t{llgr ﬁlz@)c(i Rgs eont eésl‘l |(§at£ hs:

sensi ti Vidnywn &3 B1H 1 panes] éﬁ%ﬁiﬁﬁéhﬁt@aoﬂ&@&icﬁﬁ@e@ﬁmﬁf(ﬁﬂﬁﬂ for mcmzl | bel ow.
The sensitive and resistant :)opul ations tﬁﬁ@ gﬁﬁ&@’ further di Vl(geé'r‘!gﬂ]t o]
addi t% onademyretaie signicoRbiasetfrd res Eaqac Btk &5 BB BEPGTF 8-
concent I ajdcORg Q@Enc@l@&ﬁoﬁ%@% nﬁvl)r @h@@ﬁaat%& 1681 Jtredidimnck GRO siwnddr Maez ®hélee

maj or effect was observed at "higher concentrations (> 6nM w % smal | er
shift in geliyimbility increased five-fold over the control stRNA transfected cells, The majontyo

siRNAs did not score in the screen and here we show human retinoblastoma 1 (RB1) as a
representative example. |
20
Taken together, these results show that siRNA screening can provide insights about
how down-regulating gene expression sensitizes or protects cells from docetaxel treatment
and, depending on the conceritrations, evokes different mechanisms of action to modulate

docetaxel-mediated cell death.

30



As conpared to Mad2, BubRl and Mpsl

CDK6,

5 sephar ase,

Si RNAs,

concentrations (1-6 nM, with a characteristic

t hi s subgroup showed weaker
and the CanKl |l D si RNA generated the greéfest
These data denonstrate that

two-fold

over con

trol cells.

mtotic checkpoint genes along 10 with several

resi stance than the mtotic checkpoint

the siRNAs targeting G b2,
and cal ci unt cal nodul i n- dependent protein kinase |1
delta (CanKl I D) showed nore pronounced effects at

| ower docet axel
shift in the 1C50. Overall,
genes
| evel of protection, which was

| oss of four

ot her genes can increase

docet axel resistance to varying degrees. The data in Figure 1 show severa
char act er i|'Fhble POS@nicaitpd o SIRNALES ohférridf Dcrieasdd Seakiivitymd DosetdXes:
fol | oned bFeAPRARRU[ € T OsiKRA 5P§len6HNCENT SEG IDNG| 0T JeiRRA3¥@lencd N ST SEEMD NG
agai nst f agf Ot I GeeRecERATITCARNRR; |1 nci udi hodadoRUcuBskicud@dZ| and
Mpsl (data not  sShowgGhatubtdadyUwsUOME T as gupni ne nucl eoti de exchange
factor (Gigh)T 107 g ABBUCEACAST [ af ed Si gniAUUCanUUdR@ AGEIC 6
resi stance w th theuvebbeodubea®giamre pronounced at higher docet axel
concent r aticEms (>6] chaadbeatgreat@siag ¢vel 7 of | emlacihanaecaashnun | f or 9 Mad?2
where cel|l vi abi ') Grukosceasedhdacsrs ol d over| the control si RNA
t ransf ect grikrrel 's. | Hoaapapocudacafadace| S11IRNAs| diATCORUGUSATIAACGANUUNE sciReen
and here Wwe show humanAcesctabiaxisam | (RB 1) as a representative
exanpl e. 28PFfaken |t cgahieCGCUGraBISAASSUl t S 18how IAADCCEABRBUIUEHIBGRIGNY canl
provi de insi ghts abGaiCARAM ARAFCAASHU at i N4 gehe expression sensitizes or
protects diddcll s fr omGHETEVEG@ACAABHIUMNY  dAd, HEYASHCAGUERCANRECAUU 18
concentrat/i ons, evokéVUGCAAXEMICAYMaN siE of | STAUEACALATREHITUAG 19
docet axel {Raétli at ed SEALCGHATCUNEARR | 29-20Tab| SACAUSAANBH L AG{UAS | RNAR
Conf erring I ncr easle@C8aNSACAIGAIGCGA B0 et kel : | COAMBCRERBUGE Rl quente
SEQ | D NOAF®RAA seqGafaaCRECUAGYUATAURD 1 (\BAf | ) | GBGROBCAMYREEMAUG) 1 26
AGACCAUG GRAUGAREFASTAQ % pi pfY YEBAGAA*ZT4
UAUUCCUU UGAC S ACCIE S RTWGICALEABIAUUCES 5 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
HSPATL GAGAUCGACUCCCUGUUUG 40 GAUCAACGACGGAGACAAG 42
UGGAGGAGUUCAAGAGAAA 41
STK11 GAAGAAGGAAAUUCAACUA 43 GAAACAUCCUCCGGCUGAA 45
GAGAAGCGUUUCCCAGUGU 44
MKK3 GGUGGAGGCUGAUGACUUG 46 GGAGGGCCAUGUGAAGAUG 48
GGAGAUUGCUGUGUCUAUC 47 GAUGUGAAGCCCUCCAAUG 49
*Individual sequences having demonstrated goed knockdown

10



GBP- 1 CGAAAGGCAUGUACCAUAA 7 GAACAGGAGCAACUACUAA 9  GAUACAGGCUGAAGAGAWLU 8
RXRA GCAAGGACCUGACCUACAC 10 GACCCUGUCACCAACAUUU 12 GCAAGGACCGGAACGAGAA 11
SPF45 CAAAUCCGCUGACUGAAAU 13 GACCCUAUGUUUCCUAAUG 15 GAACAAGACAGACCGACGAU 14
Hecl GUGUAUUCGACAACUCUGU 16 GUACUCAGUUGCAGACAWU 18 GAUUGCAAGAUUGGAACAA 17
GUAUCACAAAVWGCCUAGA 19 Raft GCACGGAGAUGUUGCAGUA 20 GACAUGAAAUCCAACAAUA 22
GCAAAGAACAUCAUCCAUA 21 GGAAUGAGCUUGCAUGACU 23  Aurora A GAGAACUGCUACUUAUAUA
24 GAAGGUCGRAUGCAUGAUG 26 GAAUAUGCACCACUUGGAA 25 GUAAAGGAAAGUUUGGEUAA 27
TACC3 GCACCUCGCUUCCCACAAG 28 GAACGAAGAGUCACUGAAG 30 GAGCGGACCUGUAAAACUA 29
Rel B GCAGAAAGAGGACAUAUCA 31 GCCCGUCUAUGACAAGAAA 33  GCAGCGAGCCAUUGCCUUU 32

PRKCD a'sll'a/al W NAAAC/-\VI-\\ '54. ﬁAAAnA_AC ¥ Ir‘AACII-\\IUI(: Sn &AIIAAAIINI AMA..AA 35
BRAF35 cipbloHeRequenees-of SRNAS ol e lge sttt
38 HSPAI |G¢98 hCUCCERNAISERYSS® caLC CACARRNA-sequence SEQI
UGGAGGAGFYRRAGAGA = 1St AAJ&CAA CORAE AN oA 45
GAGAAGCGUUUCCCACGURYSAA ””i ) i IGAUBACULG-46-C6G
GGAGAUUGH RS ZGUCUALG AR UER] Efj e CCAALG--49 GCO :A\WWQ
deronst r ated _aoodl i é;gg JCCAUTUGE GGAACAACUGAAAG, g7 s
Mpsi - | GUCGUUACAGUCAAGCAAUY 57 GAUGAACUAAGCUUGAAUA 59
GCACGUGACUACUUUCAAA 58 GAGCAGUACCACUAGAAAU 60
GEFT GAACACAGCCUGGAUAUGU 61 GGAUGAAGAUGAGCUGUAA 63
GCACCGAGACUAUUUCUUG 62 GCAUGUGGCUCAGAUCUUG 64
Bub1 GUACAACAGUGACCUCCA 65 GCUUGUGAUAAAGAGUCAA 67
GAUGCUGGAUGUGUGAAUA 66 GAUCCACCAGAUGCUAUUG 68
hSeparase | GCUGUCAGAUAGUUGAUUU 69 GUGGACAGUUGUAAAUCUA 71
GCCUACAGCUUCUAUAGUC 70 GAAGAUCGUUUCCUAUACA 72
CamKIID GCACGAAAGCAAGAGAUUA 73 GCUAGAAUCUGCCGUCUUU 75
GAAGAAACCAGAUGGAGUA 74 GAUCAAGGCUGGAGCUUAU 76
CDhK6 GAACAUGUCGAUCAAGACU 77 GAGUAGUGCAUCGCGAUCU 79
GUUUGUAACAGAUAUCGAU 78 GUAACAGAUAUCGAUGAAC 80
GRB2 GAACGAAGAAUGUGAUCAG 81 GGUACAAGGCAGAGCUUAA 83
GUGGAUUAUCACAGAUCUA 82 GUGCCACAGCAGCCGACAU 84
Control Sequences:
[GUCGACCAUUAUGUACCGGAU] 85  [GGAUUCGUAACGUGAUUAGCG| 86

10

Sequences of siRNAs Not Affecting Docetaxel Response:

RB1

GAAACAGAAGAACCUGAUU

87

GUACAUCUCAGAAUCUUGA

39

GAAAGGACAUGUGAACUUA

88

* Individual sequences having demonstrated good knockdown




Table 11:

Docet axel :

GAUCCACCAdeAlUGeaes Afteating DocezayelBxsp

Sequences of si RNAs Conferring Decreased Sensitivity to

Gene Nane si RNA sequence SEQ I D NO si RNA sequence SEQ I D NO
BubR1 GCAAUGAGCCUUUGGAUAU* 50 GGAAGAAGAUCUAGAUGUA 52 GGAACAACCUCAUUCUAAA 51
Mad2 GAAAUCGUGGCCGAGUUCU 53 GCCGAGWCUUCUCAUUCG 55 GUGGCAUAUAUCCAUCUGA 54
GGAACAACUGAAAGAUUGG 56 Mps1l GUCGUUACAGUCAAGCAAUY 57 GAUGAACUAAGCUUGAAUA 59
GCACGUGACUACUWCAAA 58 GAG CAGUACCACUAGARMAU 60 GEFT GAACACAGCCUGRAUAUGU 61
GGAUGAAGAUGAGCUGUAA 63  GCACCGAGACUAUUUCUUG 62 GCAUGUGGCUCAGAUCWG 64 Bubl
GUACAACAGUGACCUCCA 65 GCUUGUGAUAAAGAGUCAA 67 GAUGCUGCAUGUGUGAAUA 66

UASN\GAUUU 69 GUGGACAGUUGUAAAUCUA

7 1 GCCUACA GAAGA nKIl | D
CoAAAGIRRS A RAIC g s ARSI RS A eAcaLCoACLA 74
GAUCAAGGCUGGAGCUUAU 76 0DK, GAACAUGUOGAUCAAGAQL TG0 GAGEA Atﬂeccmﬂi'}"?g
GUUUGUAACA g hlgime GAN W2 TN g1
GGUACAAGH GEACETGN 4
Control S A ’\U_}m 89'0000
Sequences : %’w 'A“Wﬁf,:; VA%@
89 RB1 VAAGA S B~ VAACGA DQ o ah—sett S
havi ng debpnpst :%1- a anadil nrg?-ﬁ dewh 4 1 Louf‘z Ob‘dbdl &h? \GT}W
T T Heet” 9T 0 T 95 T NMITO0610MT 0.64 0.0000 0.31 0.0121
Raf1 08 X03484 0.90 0.0059 0.30 0.0000
Aurora A g7 AF008551 0.73 0.0000 1.37 0.0018
TACC3 o8 NM_006342 0.29 0.0000 0.85 0.0077
RelB 89 NM_006509 0.56 0.0000 0.77 0.0052
PRKCD 100 NM_006254 0.46 0.0683 0.59 1.0000
BRAF35 101 NM_006339 0.44 0.0000 1.29 0.1361
HSPA1L 102 NM_005345 0.60 0.0404 1.08 1.0000
STK11 103 NM_000455 0.94 0.4544 0.27 0.0000
MIKK3 104 L36719 0.51 0.0000 0.82 0.0553
siRNAs Conferring Increased Resistance to Docetaxel:
IC50 .| p{IC50 |[Min ratio] p{Min
Gene Name SEQ ID NO | Accession number | rafio ratio) ratio)
BubR1 105 AF046079 1.88 0.2207 3.01 0.5663*
Mad2 108 AJ000186 3.22 0.0076 5.06 1.0000*
Mps1 107 NM_003318 3.55 0.0008 2.92 1.00004
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 1.89 0.0000 0.88 1.0000
CamKIiD 111 NM_D01221 2.03 0.0016 1.29 1.0000
CDK8& 112 NM_001259 1.99 0.0000 1.14 1.0000
GRB2 113 NM_002086 1.87 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 number | 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 sSiIRNA 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=noct determined




Table I'll: CGenes Affecting Docetaxel Response siRNAs Conferring Increased
Sensitivity to Docetaxel: 1C50 p(1C50 Mn p(Mn Gene Name SEQ I D NO
Accession nunber 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 RXRA 93 NM 002957 0.64 0.0011 0. 36
0.3098 SPF45 94 NM 032905 0.72 0.0000-38. 47 0.0000 Hecl 95 NM 006101 O. 64
0.0000 0.31 0.0121 Rafl1l 96 X03484 0.90 0.0059 0.30 0.0000 Aurora A 97
AF008551 0.73 0.0000 1.37 0.0018 TACC3 98 NM 006342 0.29 0.0000 0.85
0.0077 REKBMRELEM 00B85Velidntiss of 26006t ¢f sIRNAs TosConfRikarstdDopeidb6254 0. 46
0. 0683 0. g % 0000 BRAF35 101 NM 006339 0.44 0.0000 1.29 0. 1361 HSPAI L
102 NM 00 3455760 0.0404 1.08 1.0000 STK11 103 NM_ 000455 0. 94 0.4544 0. 27
0.0000 MKK3 104 L36719 0.51 0.0000 0.82 0.0553 siRNAs Conferri ng

SEQ 1D NO AccehSTBRHIBEP e, T4 FEPa PR e ah TR oA 08 HSOBOTO R G5
0.220% 3. QMS5%3ﬁmeMBd£ trhf€eri g%oﬂﬁliiiﬁrtfal 32erflity) O Gnibiatd Gmikr ORBGA (miWe4) 107

NM 003318 3. 55 0..0008 92 1. 0000A GEFT. f.or _.Racl/ CDC42 108 133483 3.50
5000 2. ishheoR locknyrkinge RRw: 5 disiasistg bYTER B8 SoPeBIOt S hatn vae

110 NM 01229419 %51l 0Gddss83acks AP o7, CARKIBibdedibhdl N\/Eﬁ)ﬁlﬁ}%_i) 21P 30016
1.29 1.0000 ~CDK6 112 NM 001259 1.99 0.0000 1.14 1.
resistance using an independent approach with a second scquence stable knock-down cells

lines were generated for BubR1 and Mpsl by infecting HCT116 cells with a retroviral vector
10 carrying DNA oligonucleotides encoding a short hairpin (sh)RNA. The shRNA contained a
different sequence than the siRINA, targeting.a distinct region of the open reading frame. The
retroviral packaging cell line GP2-293 was obtained from Clontech. The cells were
maintained in DMEM supplemented with 100 anits/ml penicilliﬁ, 100 pg/ml streptomycin, 4
- mM L-glutamine and 10% fetal bovine serum. Virus was generated by transiently transfecting
15 GP2-293 cells. A total of 3.6 x 10° cells were seeded in a 10 cm dish 24 hours prior to
transfection. The medium was replaced 4 hours prior to transfection with DMEM containing '
10% FBS minus antibiotics. The cells were transfected with 6 pg vector DNA, 6 pg of
envelope plasmid VSV-G (Clontech) and 72 pl Lipfectamine-2000. The medium was
replaced after 14-16 hours; the viral supernatant was harvested 24 hours later, filtered through
20  a0.45 uM filter and used to infect HCT116 cells at an M.O.I of 5 in the presence of 8§ pg/ml
polybrene. Forty-eight hours post-infection the cells were selected in 0.5 pg/ml puromyecin for
7 days or until the background cells died off. The dose response curves generated with the
BubR1 and Mpsl knock-down cell lines again showed enhanced resistance that was more -
pronounced at higher docetaxel concentrations (Figuré 2), similar to the results obtained by
25  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).

30 ~ 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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As determined by the WST-1 assay, loss of mitotic checkpoint genes in the presence of

15 docetaxel correlated with increased cell viability to signify resistance (Figure 1). To further
test the validity of WST-1 measurements, cytological experiments were performed to look at
cell morphology and viability (Figure 4). The cells were tracked using confocal microscopy
and Calcein-AM, a vital dye converted to green fluorescence by intracellular esterase serving
as an indicator of metabolically active cells. Figure 4 demonstrates that 16 hours post

20 docetaxel addition, the Mad2, BubR1 and, to a lesser extent, Mps1 siRNA transfected cells
prematurely exited mitosis into an apparent interphase state coincident with a flattened cell
morphology, whereas the majority of the control siRNA transfected cells were arrested in
mitosis with a rounded up cell morphology. The flat cell phenotype has been previously
described for other microtubule inhibitors and refers to the ability of cells to exit from mitotic

25 arrest into an apparent interphase state without actually completing mitosis (Kung et al., Proc
Natl Aecad Sci 87:9553, 1990; Lanni and Jacks, 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

30  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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To rule out the possibility that changes in mitotic index were coincident with large
20 differences in knockdown éfﬁciencies, we employed real-time PCR to measure mitotic
checkpoint transcript levels. The experiment shown in Figure 6 demonstrates that mRNA
levels were diminished to comparable levels in Mad2, BubR1 and Mps1 siRNA transfected

cells, suggesting that the mitotic index differences were more reflective of gene function.

25 From the microscopy data, it appeared that the very large cells may harbor abnormal
DNA content. In order to further investigate whether these mitotic checkpoint impaired cells
were capable of overriding docetaxel-induced cell cycle arrest, and re-enter S-phase to
generate aneuploid cells, we performed FACS analysis to measure DNA content. The, Mpsl,
BubR1, Mad2 and control siRNA transfected cells were grown in the absence or presence of

30 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, Mad?2 and siRNAs caused an accumulation of cells



cell norphology and viability (Figure 4). The cells were tracked using
confocal mcroscopy and Calcein-AM a vital dye converted to green
fluorescence by intracellular esterase serving as an indicator of
metabolically active cells. Figure 4 denonstrates that 16 hours post 20
docet axel addition, the Mad2, BubRl and, to a | esser extent, Msl siRNA
transfected cells prematurely exited m3fosis into an apparent interphase
state coincident with a flattened cell norphol ogy, whereas the majority of
the control siRNA transfected cells were arrested in mtosis with a
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mtotic arrest and prematurely exit mtosis following treatnent with

m cr otldbul €ocgia¥ilbi t ors such as, col cenid, nocodazol e and paclitaxel

(Tayl or and McKeon, Cell 89: 727 1997; Shi n et at., Cancer Cell 4:483,

2003; Masuda et at, Am JPathol 163:1109, 2003; Sudo et at, Cancer Res

64: 2502, 2004). To 5 determine if docetaxel treated HCT116 cells
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(Figure 4) were tested for their ability to proliferate and establish colonies in the continuous

presence of docetaxel. The Mad2 stable knockdown cell line could not be generated since
impairment of Mad2 was lethal to cells (Michel et al., Proc Natl Acad Sci 101:4459, 2004).
The BubR1, Mps1 and control shRNA stable knockdown cells lines were subjected to 5 nM
25 docetaxel for 10 days and after that stained with crystal violet. Figure 8 shows that the BubR1
knockdown cell line produced many more large colonies as compared to the control cell line.
The Mps1 knockdown cell line was not able to grow out colonies in the presence of 5 nM
docetaxel. When the plates were incubated for as long as 17 days, colontes were observed on
the control plates but were still fewer in number as compared to the BubR1 knockdown line.
30  These results link low levels of BubR1, but not Mpsl, with advanced cell growth in the

presence of the chemotherapeutic drug docetaxel.



Mad2 and BubR si RNA showed a significant decrease in mtotic index. The
Mosl si RNA 15 effects were not as severe as Mad2 and BubR . These results
clearly show that mtotic checkpoint inpaired cells can bypass mtotic
arrest induced by docetaxel and that BubRi si RNA was the nost effective
foll owed by Mad2 and Mosl. To rule out the possibility that changes in
mtotic index were coincident wwth large 20 differences in knockdown
efficiencies, we enployed real-time PCR to neasure mtotic checkpoint
transcript levels. The experinent shown in Figure 6 denonstrates that nRNA
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previ ously uncharacterized m crotubul e inhibitor 10 docetaxel. EXAMPLE 4:
Formati on of Dockbledsl TRES3sRENS, Bobur SRECD BHHR). Hﬁé\&dﬁegﬂﬂmfcel l's

represent siRNAs that increase sensitivity at lower docetaxel concentrations (1 — 6 nM) with a

characteristic shift in IC50. Aurora-A is a serine/threonine kinase that functions at the onset of

20 mitosis and has been implicated in centrosome maturation and spindle assembly (reviewed in
Meraldi et al., Curr Opin Genet Dev 14:29, 2004). Of great interest were published data
showing that Aurora-A over expression in HeLa cells protected cells from paclitaxel, in
alignment with our results where under expression of Aurora-A enhanced docetaxel killing
(Anand et al., Cancer Cell 3:51, 2003). Admittedly this was a small decrease in IC50 for

25 Aurora-A representing a 25% decrease in survival; however, the results were precisely
duplicated by using retroviral delivery of sShRNA generating a stable knock-down of Aurora-A.
in HCT116 cells (compare Figures 9 to Figures 10 and 11).

30 EXAMPLE 6: Piml Inhibits Proliferation of HCT116 cells in the Absence of Docetaxel

To further evaluate the positives from the screen, it was important to distinguish
between siRINAs that affect cell viability in the absence of docetaxel, and those that act



15 The apoptotic function of BubR appears to be inportant for the

regul ation of chronosone fidelity given that underexpression of BubRl in
conmbination with anti- mcrotubul e agents was associ ated wi th aneupl oi dy,
and restoration of BubR associated with an activated checkpoint and
apoptosis of aneuploid cells (Shin et al., Cancer Cell 4:483, 2003). To
determne if permanently downregul ati ng3 totic checkpoi nt genes enabl es
cells to 20 growwith a greater proliferative capacity, the BubR and Mosl
st abl e knockdown |i nes a)&%ure 4) were tested for their abiljf)

prol i f er areopsradivelytvah dosetaxsd fommhanccikilling d o e e sio b wessy the Bseisiy S e
docet axel {Aﬁwg%%@o%@é&aﬁfw&ﬁ%%r&ﬁtﬂméd ﬁﬁlgccp&';bﬁnf&ﬁ{e REugNRERWEh Si nce

i mpai r ment to cel M chel a7., Proc Natl Acad Sc!
101: 4459, c200sbnting mtmme Msher aﬁviabl@mlltsm Gﬂﬁﬁmﬁt@% 2 BBk hoERMScel | s

| i nes wer ect dto o m@ﬂ% t
st ai ned ?‘Fﬂ%b%?]é"t rr\"3S|uc1) }fow égtglﬂ%e?%!‘%ov%h?@hég the Bu G%Itl%ﬁ%lééﬁ%%vm cel |

| i ne ps odupenC IR ARDEe: doxffpet @tronthaFigas 1Cokmakdaivt quantitated anFigote 13| |
line. The kno wncell | ine. wa QW out colonies in
the pr eseﬁgaép Bﬁ@ﬁﬁ%eqoce%%ﬁncfuﬁéhocﬁ ?f‘atﬁ(l\gmgm% ncubat ed for as |ong

as 17 days, col on| es were observed on the control plates but were still
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20  not cause death. These results demonstrate that BubR1 down regulation was associated with
increased cell viability and drug resistan'ge, whereas Pim-1 and TACC3 down regulation was
associated with increased cell death and drug sensitivity. Both Pim-1 and TACC3 showed
more killing in the presence of docetaxel but this assay could not distinguish between an

additive effect and cooperative killing.

25
EXAMPLE 8: Docetaxel-Induced Caspase-3 Activity was Diminished by BubR1 Down
Regulation and Enhanced by Pim-1 Down Regulation

30 Docetaxel can cause cell death through induction of apoptosis (Kim et al., Inf J Mol

Med 11:799, 2003). To determine whether Pim-1 and BubR1 siRNAs could modulate 2
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



opposi ng expression levels (see Figure 1). Another siRNA that conferred
sensitivity to 15 docetaxel was Hecl. In Table I1l, TACC3, RELB, Aurora-A,
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inhibit growth in HCT116 cells whereas 5 TACC3 si RNAs have no effect on
grow h (Figure 12; knockdown quantitated in Figure 13), although both

si RNAs enhance docet axel -i nduced cell death (Figure 9). EXAWMPLE 7:

Val i dati on of Subsets of Resistant and Sensitive Genes Using Live/Dead 10
Assayls TEXAMFIIES: tignlag CathivRiinvoliat indckiexeldoderdRint-1 Sepwiatéd/i ty and

resi st anc ..M. Cro used to determne the ratio of live to
gL BB 2 SR Rt

dead cell LEHFo stain live cells green, and
propidiumiodide (PlI) to stain the nucl eus of dead cells red. 15 Post

docet axel (72 our addi t si R tran fected BubRl .cells ha

great est numb C%%’U’ie%t@tt’@ ‘E‘é‘t iy Fi Fté% Y5 PRAGRSY gﬁhgf@@ts Y PR Im{(%nﬁl TACC3

had the gsedaigs Eigﬁ&lﬂ‘i@eéveﬁtfs @leattad to cell death while promoting those that foster cell
20  survival. In an attempt to define the molecular basis for enhanced cell death associated with a
Pim-1 knockdown, we examined the activation state of a key cellular pathway involved in cell
survival, AKT. HCT116 were seeded at 4 X 10° cells/well on 6-well plates and the next day
transfected with siRNAs at 16 nM using Lipofectamine 2000 (Invitrogen). After 24 hours,

cells were untreated or treated with 5 and 40 nM docetaxel. Cells were lysed 24, 48 and 72

25 hours after docetaxel addition with ice-cold lysis buffer (50 mM HEPES beffer (PH7.4), 1%
NP40, 2.5 mM EDTA, 100 mM sodium fluoride, 10 mM sodium PPj, protease inhibitor
cocktail tablet (Roche), 2 mM sodivm orthovanadate) and centrifuged at 12,000 g for 10
minutes. Lysates were then quantified for total protein levels using DC protein assay
(BioRad). Active caspase-3 levels were determined using an active caspase-3 beadmates kit

30 (Upstate) and the Luminex 100™ system with protocols suggested by the manufacture. Total
and phosphorylated AKT levels were detenninéd using a total AKT antibody bead kit and a
phosphospecific AKT 37 antibody bead kit (Biosource) and the Luminex 100™ system with

protocols suggested by manufacture.



cells and the control cells were in between (data not shown). Although the
BubRi si RNA al one showed increased cell death by 72 hours, the cells
ultimately beconme nore resistant to docetaxel. Pim1 si RNA al one induced
cell death by 24 hours whereas the TACC3 si RNA did 20 not cause deat h.
These results denonstrate that BubR down regul ati on was associated with

i ncreased cell viability and drug resi sigance, whereas Pim 1 and TACC3 down
regul ati on was associated with increased cell death and drug sensitivity.
Both Pim1 and TACC3 showed nore killing in the presence of docetaxel but
this assay coull“ﬂe rmnpeminaitl siguins fin Dégueetd alemoastditesi that dfimelc tdoamepgulation
cooperative kil axel - | e y was
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(using a bioplex assay) (Figure 14). After 48 hours of 40 nM - 38-

docet axel Pa@a@bﬁa@éﬁ@e%’c’@f@‘i"t‘t}“&bﬁd‘?sﬁﬁuced in control cells and induction
was further enhanced by down regul ating P| m | and di m ni shed by down
regul ating BubR (m ddle and_ | ower Iiplanel s). In the absence of docet axel ,
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t hose that foster cel
downregulating Pim-1 protein levels can block the phosphorylation and activation of AKT in

order to compel the cells towards apoptosis. Pim-1 appears to mediate cell survival by
activating pro-survival pathways.
20

The present invention is not limited in scope by the specific embodiments described
herein. Indeed, various modifications of the invention in addition to those described herein
will become apparent to those skilled in the art from the foregoing description and the

25  accompanying figures. Such modifications are intended to fall within the scope of the |

appended claims.

30

All references cited herein are incorporated by reference in their entireties.



20 survival. In an attenpt to define the nolecular basis for enhanced cell
death associated with a Pim1 knockdown, we exam ned the activation state
of a key cellular pathway involved in cell survival, AKT. HCT1 16 were
seeded at 4 X 105 cells/well on 6-well plates and the next day transfected
with si RNAs at 16 nM usi ng Lipofectam ne 2000 (I nvitrogen). After 24 hours,
cells were untreated or treated with 5_gnd 40 nM docetaxel. Cells were

| ysed 24, 48 and 72 25 hours after docetaxel addition with ice-cold lysis
buffer (50 rum HEPES beffer (PH7.4), 1% NP40, 2.5 nM EDTA, 100 nmM sodi um
fluoride, 10 mM sodium PPI, protease inhibitor cocktail tablet (Roche), 2
nmV sodi um ort hovanadate) and centrifuged at 12,000 g for 10 m nutes.
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By conparison, BubRl downregul ation increased the baseline phosphorylation
of AKT and the effect was accentuated 5 at the | ower but not higher
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bi ot echnoB64§92-9BubR (BD bi osci ence) and a-tubulin (Sigma) were used as
suggested by the manufacture. Secondary anti bodi es were conjugated to HRP
(BioRad) and detected by ECL Wstern Bl ot Detection System (Amher sham
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and BubR protein |evels were dimnished as conpared to the control,

showi ng that reduced g\ot ein levels corresponded with a functional change
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21:635-7.
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downregul ating Pim1 protein | evels can bl ock the phosphorylation and
activation of AKT in order to conpel the cells towards apoptosis. Piml
appears to nmediate cell survival by activating pro-survival pathways. 20
The present invention is not limted in scope by the specific enbodi nents
described herein. |Indeed, various nodifications of the invention in
addition to those described herein wl#1-becone apparent to those skilled
inthe art fromthe foregoing description and the 25 acconpanyi ng figures.
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CLAIMS 1. A nethod for predicting or nonitoring a cancer patient's response
to a nolecule of the taxoid famly, conprising the steps of: 5 a)
obtaining a test sanple froma cancerou$4area of said patient; b) _
obtaining a control sanple; c) measuring the | evel of one or nore genetic
mar kers, wherein said one or nore genetic markers is selected fromthe
group consisting of: Mad2, Honp sapiens nRNA for MAD2 protein (GenBank
accessi on nunber: 10 AJ000186); Mps|CLABMS sapi ens TTK protein ki nase
(TTK), nRNA (CGenBank accession number: NWD03318); GEFT for Racl/CDC42,

(ConBang ' acs sBARE BEARKEDRTAG BEALE Adbibion S IGRBREMER b BelBii &1 ng
uni nhi bi t edakoid fenity, Tothpzising shelsthargl og (yeast) (BUBI), nRNA (GenBank

accession nunber: NM 004336); hSepharase, Honb sapiens extra spindle poles
like31 (S. cerkohtaipdigy testspmple froprrisanqerisBEsnolsedastr®n nunber: NM

012291); CankK If—llﬂgq3 I | ci um cal nodul i n- dependent protein kinase
(CaM ki nase) bingt?l e @%%@% transcript variant 3, nmRNA (GenBank
accessi on nunbemeasulig GiEA2d) pf GLKE, mblermenstipingkerss whkiclir depenrdemborki nase 6

CDK6), nRNA (GenBank ., accessjon nunber: NM - 001259); and GRB2, Hono
gapi eZ]s gr &k mf%l@%ﬁ‘f“? et QIBGE?]ErOBPG?’é‘FﬂmSO(fG?BZ), transcript 25

variant 1, mRMAb GeHR8 RMpiaRGRRNIACTH: MAPS Lot (GeHB2A8 G essRdnlneF-OPar i Ng

the nmeasured | evel's of said one or nmore denetic markers in t e test sanple
and ifhe contr olAJ8GMSI6%; wherein a decrease in the level of said one or nore

dampl e i ndi cavs AT SraaBdd s aueh e TEie hundtuRetan o ramber o
famly. 45 NM_003318);
GEFT for Rac1/CDC42, Homo sapiens RAC/CDC42 exchange factor (GEFT),
transcript variant 2, mRNA (GenBank accession number: NM_133483);
15 Bubl, Homo sapiens BUBI budding uninhibited by benzimidazoles 1 homolog (yeast)
(BUBI1), mRNA (GenBank accession number: NM_004336);
hSepharase, Homo sapiens extra spindle poles like 1 (S. cerevisiac) (ESPL1), mRNA
(GenBank accession number: NM_012291);
CamKIId, Homo sapiens calcium/calmodulin-dependent protein kinase (CaM kinase)
20 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
25 variant 1, mRNA (GenBank accession number: NM_002086); 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

30 of the taxoid family.



2. The nethod of Caim1l wherein said nolecule of the taxoid famly is

sel ected fromthe group consisting of paclitaxel, docetaxel XRP9881 and
XRP6258. 3. The nethod of Caim1 whergin said | evel of one or nore genetic
markers is neasured by 5 nRNA, DNA or protein. 4. The nethod of Claim3
wherein said nRNA is nmeasured by using a techni que selected fromthe group
consisting of in situ hybridization, reverse-transcriptase polynerase chain
reaction, gﬂghl%ﬂfbd%?'(ﬁlalm p%@ﬂeﬁ?&i@ﬁole@bl@@fH%qgﬁlﬁ?éﬁﬂy N%Efe@ﬁﬂ'ﬁ”o% ﬂfet' ng
and mass 10 spectronetry met hod of Claim 3 wherein said DNA i

measur ed byroupicogsigiingedipaclgaree] skketoxd KRPUW! ant XRREEGB. consi sting of
quantitative polynerase chain reaction, genomc DNA-chips, in situ

hybri di zati on, el ectrophoresis, Southern blotting and mass spectronetry. 15
6. The ngt li’f’léjnﬁ{ho@ @'OHIﬁl M@ﬁéi%iﬂ‘saﬁﬁ]edelmf%hg bf‘nioﬁe SEBREY IRfkdpYisWidaBtied by
techni que selected fromthe group consisting of Tnmunoassay, Western

bl ot3, ELIS\RNAIENﬁmsnre‘Epmctronetry 7. A nethod for predicting or
nonitoring a cancer patient's response to a nolecule of the 20 taxoid

fam |y, conprising the steps of: a) obtaining a test sanple froma
cancerous FhemeRfodAiI(PaiRrd WhBlein sal) mRN RihaguRdtInisigla B & selekted
measuring the | evel of one or nore genetic markers; and d) conparing.the
measur ed | 8ol the gfouga;paszsim ofiin Fig by ipg, rmrﬁ%wénscvip&aﬁrepqu@ﬁrasqsll%lanp| e

ggget |h§ (r:rg?qt?ét%n S@ﬁ@ 1C abﬁlvﬁ}%m?%atl&é%ﬁa%{rglgfo??élp I\fo%e}neﬁ’i@!t ?rL g One or nore

ure as conp ared e control
sanpd e | ndigtreme | Ncreased sensitivity to a nol ecul e of the taxoid
famly. 30 8. The nmethod of Claim7, wherein said one or nore genetic
markers is selected fromthe group consisting of: P21(V\afl) Hono sapi ens:

Yl PRy ey TNl NPl Rty RO i st
sapi ens pi thelgromragsistng & dt\ﬂa)mtanw\lpol@&nﬁanlkalmmae'sm, (gnnmuwﬂiéNA chlps ln
situ hybridization, electrophoresis, Southern blotting and mass spectrometry.
15
6. The method of Claim 3 wherein said protein is measured by using a technique selected

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

7. A method for predicting or monitoring a cancer patient’s response to a molecule of the
20 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
25 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.

30 8. The method of Claim 7, wherein said one or more genetic markers is 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),



NM_002648); GBP-1, Hono sapi ens guanyl ate binding protein 1,
interferon-inducible, 67kDa (GBPl), nRNA (GenBank accessi on nunber: NM
002053); 5 RXRA, Honp sapiens retinoid ¥receptor, alpha (RXRA), nRNA
(CGenBank accession nunber: NWMD02957); SPF45, Honp sapi ens RNA bindi ng
notif protein 17 (RBML7), nRNA (GenBank accession nunber: NMD32905); Heel,
Hono sapi ens ki netochore associated 2 (KNTC2), nRNA (CGenBank accession 10
nunmber : NM 008104) HoRef Japichis i 1 reRisAgeno (PINAT), odidby éhenRa@hreBaaskion oombsi: on
nunber : X03484)I\12 66’{6%@2 A, Honp sapiens aurora-related kinase 1 (ARK 1)
MRNA, conpl ete %Is Bank accession nunmber: AF008551); TACC3, Hono

sapi ens transtuBp Ngomaeipiess Gahyled-HeRihe HOMIRIN NnRfRIPInLEbR, 67AMLC3) . 15
MRNA (GenBank accessi on nunber: NWMD06342); RelB, Honop sapiens v-rel
reti cul oendot hdOB84 ), nRINALGeaRawgessesstonainkerBYVhQOP&BY: fact or of kappa

|'i ght. pol ypept cer. . - cel ' B ( GenBank
accesssi on nurr%{gﬁ:SA %ﬁﬂﬁgg%g%h Wm%ﬁ%r?%@%%ﬁ%bb%gﬁﬁ (i}er?gsiem C, delta
(PRKCD), transatédpsion anindat NM_G0RSIA7); 20 ( GenBank accessi on nunber: NM
006254) ; BRAF35. Hono sapi ens _hi gh-pobility group 20B (HMX0B), nRNA
(GenBank accoBEFONBEHEIS I GREONE mAEEAPLEin 1) (FOBYH ) SHRNALGEn BT K

70kDa protein 'a&e%ﬂ%ﬁhﬁber-ﬂﬁw&)}(z%@?ank accessi on nunber: NM 005345); 25
t hreoni n

STKI 1, Hono sapi ens serine/ ki nase 11 (Peutz-Jeghers syndrone)
(STK11), nRNHe¢ GdBanbapims disitanhoreuasihmiate NMRNTERS)m RNAK QdRank koswsion

sapi ens MAP ki nase kings MKK3) nRNA, conplete cds (GenBank accession
nun8r : L36719)“.'1"§’8"'W1ﬁ@9i}’h0d of aim?7 wherein said nol ecule of the

taxoi d fam | yRufA . SRHRGHERNA OFdtiGcoddhe (BeIRMR i28tdsHon AlmB&E Xobaga)! |
docet axel XRP9881 and XRP6258. 47
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 (FACC3),
15 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
20 {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);
25 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: L36719).

30 9. The method of Claim 7 wherein said molecule of the taxoid family is selected from the

group consisting of paclitaxel, docetaxel XRP9881 and XRP6258.



10. The nmethod of Caim7 wherein said | evel of one or nore genetic markers
is nmeasured by nmRNA, DNA or protein. 11. The nethod of C aim 10 wherein
said nRNA i s neasured by using a techni4que selected 5 fromthe group
consisting of in situ hybridization, reverse-transcriptase pol ynmerase chain
reaction, nucleic acid hybridization, electrophoresis, Northern blotting
and nmass spectronetry. 12. The nethod of Caim 10 wherein said DNA is

measur eq p.bi‘heur%'eﬁl%d %f*c‘?ﬁﬂl”wﬂ%efneéa%ffe%& oFdnk %PH}&%&%{@H&&?QE'&%@% 8%
quantitative pol'ymerase chalin reaction, genomc -Chips, "Tnsitu
hybri di zat in®NA dbEgtdrpheinesi s, Southern blotting and nmass spectronetry.
13. The nmethod of Claim 10 wherein said protein is neasured by using a
techni que selected fromthe group consisting of inmmunoassay, Wstern

bl ot s, I PR tEY mREA | at f r.edi et

noni t or F%’gﬁgé rggﬂlggr@ 333%‘. ent%éajrg@s%}oanse togsﬁrno?dgléléptgygg {ntg%ég%%{eggle?%flﬁ |y
accar di ng fromtthegirap konkisiing@dfdn s hithrlition  deeerké-tragsoriptabsSpdymerase chain

det ect abl e- | abel ed . antj hodi es, .detectabl e-1 abel ed ti body fragnments or
det ect abl eCREHNE BECIGE iaaléﬁugr@@ﬁﬁl%ﬁec@av#wf?%ﬁa wrﬁl&mﬂgmng@n@ 488pabl e of
hybri di zi n%e%gtr}gtri ngent conditions to said one or 20 nore genetic -
mar kers sel'ected fromthe group consisting of: Mad2, Hono sapi ens nRNA for
MAD2 protein (GenBank accession nunber: AJ000186); Mosl, Honmo sapiens TTK

protein_kinase (TTK).,. nR nBan ession n er.. 25 NWO03318), GEFT
Por Rac s b Cllh e SIS Ak BiamyBe PLctioe a CRBBRC SOt khsor | pr
var j@ant 2, 58N §ioap Bamist ShigRati Ry merhM hd B 3dtionBiéhotnic DB BRI ens
BUB1 buddi ng uni %higi t ed %%Qgglnzi m dazol’es 1 honol og (yg%%;t) (BUBl),ﬁﬁ’nRNA
( GenBank amcésdiybridinatide eleciipplooesia Sputham Hokpa andgwss steoiwomeini.ens extra
spindle poles like 1 (S. cerevisiae) (ESPL1), nRNA (GenBank accession
nunmber: NM 012291); 48 CanKlld, Hono sapi ens cal ci um cal nodul i n- dependent
pr ot ei n 1R| Ties@ethoa W Kiase) whéreitehidaprofeiMs 2dasurtd B 86ihE RttechalquaBEleded MRNA

(CGenBank accessi on nunber; . : _ :
from the group consisting of immunoassay, Western blots, ELISA, and mass spectrometry.

15
14. A kit for predicting or monitoring a cancer patient’s response to molecule of the taxoid
family according to the method of Claim 1 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
20 more genetic markers selected from the group consisting of:

Mad2, Homo sapiens mRNA for MAD?2 protein (GenBank accession number:
- AJO00186);
Mpsl, Homo s'apiens TTK protein kinase (TTK), mRNA (GenBank accession number:
25 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)
(BUBI), mRNA (GenBank accession number: NM_004336);
30 hSepharase, Homo sapiens extra spindle poles like 1 (S. cerevisiae) (ESPL1), mRNA
(GenBank accession number: NM_012291);




NMD01221); CDK6, Homo sapiens cyclin-dependent kinase 6 (CDK6), nRNA
(GenBank 5 accession nunber: NWMD01259); and GRB2, Honp sapiens growth
factor receptor-bound protein 2 (GRB2), 4¢ranscript variant 1, nRNA
(GenBank accessi on nunber: NM 002086). 15. A kit for predicting or
nonitoring a cancer patient's response to nolecule of the taxoid 10 famly
according to the nethod of Claim?7 wherein the kit conprises

det ect abl e- | alf&hdild, dimbsgicas caldeie/'ctlaiodalil-dépendent pneteindayast Ggvidmaseor

det ect abl e-1 ab ol | eoti de compri sj.n ei.c acids capabl e of
vbr 1 troi ng andbiclerAIRAD) B sl R (BT SR RBBRE rar ker o
sel ected from tier gopuny.consi sting of P21 (Wafl), Honmp sapi ens

cycl i n-dependent Ki nase’ nhibitor 1A (p21, G %11) 15 ( CDKNI Ar&b transcri pt
vari ant 1, nRAIDKGeHBawisapicseeyslinependpetkinag600889) mRNA (GenBadho sapi ens

pi m 1 oncogene (Pl M), TRNA .aceessi on nunber: NW02648); GBP-1,
Hormjssapi ens g&%ﬁvﬁlgz“émﬁﬁ ﬁﬁi@@ﬁggé’ﬁn , interferon-inducible, 67kDa
(GBPI), nRNA CRBBIUMASEpRHS gt FAdI6r recd b8 Broteid® (REBA), tlaseripapi ens
retinoid X receptor, alpha (RXRA), nmRNA (CGenBank accessi on nunber:
NMD02957) ; SPlewﬂdwﬁllgl%i( reBaymceessipniy st iNMpPRI0Soh 17 (RBML7), nRNA
(GenBank accession nunber: NWMD32905); Heel, Honp sapi ens kinetochore
associated 2 (KNTC2), nRNA (GenBank accession 25 nunber: NM 006101); Rafl,
Human nRNA A &it fhapredieting enmofifaiidoadanacqesisnttyrespmbetc myR3484f the téwwidr a A,

rom sap! ene Sl el oot K nase L (R L) TN compl e eds, (chppen
coi | ed-coi 'an@i‘BBEli) #,@g%?tgﬂfeﬂtgﬁéléﬂ aht{bbAPE3ment3Or H&%ﬁl?ﬁ%%%l@%ﬁ&&édtﬂ@s

nunber: NMD06342 , no sapiens v-rel reticulo theliosis viral
oncogene homoisiying, nucledd axads capalde of hytfridizipp anddr ghiingpati oppeéipioisie sgahene or

ﬁthgggg(r)gl) .nm(?fecg%lntla&c 1:1?’131(1(%1\"/3I s%f?e%tegl %%IanPh’e group congi%;t%rl]ngi[? k accession nunber:

P21(Wafl), Homo sapiens cyclin-dependent kinase inhibitor 1A (p21, Cipl)
15 {(CDKNI1A), 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);
20 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);
Hec1, Homo sapiens kinetochore associated 2 (KNTC2), mRNA (GenBank accession
25 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),
30 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);



49 PRKCD, Hono sapiens protein kinase C, delta (PRKCD), transcript variant
1, nmRNA (GenBank accession nunber: NM 006254); BRAF35, Honb sapi ens

hi gh-nobi lity group 20B (HMG20B), nmRNA (GenBank accession nunber:
NMD06339); 5 HSPAIL, Honp sapi ens heat Shock 70kDa protein 1A (HSPAIA),
MRNA ( GenBank accessi on nunber: NM 005345); STK 11, Hono sapi ens
serine/threoni ne Ki nase 11 (Peut z-Jeghers syndrone) (STK 11)

(kieﬁgngng ?K/f( nBﬂe&%}%?egéﬁ%n@eag’ad%@%ngsm one nu er1 li1@%%9)

16. A kit for Q@@BaﬁkaMSMnmmﬂbdroNM_g)OGZSzgncer patient's response to
nol ecul e of the taxoid fam I% according to _the nethod of Claim]| wherein

the kit conprisaE3thlompsapicsighanobiitngiorn g sHM G, midi A0seanky
sanple; 15 b) a[c@é’s%fo'ﬁ%ﬁﬁb%?sﬁl(/f Bb&ss 5he total RNA to obtain cDNA and c)
a

subj ecting the ¢ pol ymerase’chai n reaction using a set of priners
wher%i n one (HSR}bIIh }hnnmpsemﬂaeaMDdcmimeﬂomllAc{HSBAlIAc),tIhRNm f@and3aak e
derived from a nucl eotide _se of one or nore genetic markers sel ected
fromthe group® C%W&WW&M@M&Z Hormo sapi ens mRNA for MAD2 protein
(GenBank accegst an LawRs, AJOR Hew, i i

ki nase (TTK), rrRNAH(a) ntlr?QS acceggul%g%mﬁ%gil NIVE[)Z(S)L 1%?%@5&1%’:@]%1?)

Racl / CDCA2, mm&mm&maumh@hﬁh@_@ﬂoéﬁibﬂnd GEFT), transcript

variant 2, nR Bank acc rrber 4 . Bub sapi ens
BUR1 - budd: ng MRKIRERHP Ry SEat Rt ares MRKDmIA oz THRis AR
(GenBank accesgcoRicrHBHer: L@@z@@ﬂs%), hSephar ase, Honb sapi ens extra
spindle poles like 1 (S. cerevisiae) (ESPL1), nmRNA 30 (CGenBank accession

nunber: NM 012291);
16. A kit for predicting or monitoring a cancer patient’s response to molecule of the taxoid

family according to the method of Claim 1 wherein the kit comprises the means of:
a) obtaining total RNA from .a bodily sample;
15 b) reverse transcribing the total RNA to obtain cDNA; and
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:
20
Mad2, Homo sapiens mRNA for MAD2 protein (GenBank accession number:
AJ000186);
Mpsl, Homo sapiens TTK protein kinase (TTK), mRNA (GenBank accession number:
NM _003318);
25 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)
(BUB1), mRNA (GenBank accession number: NM_004336);
hSepharase, Homo sapiens extra spindle poles like 1 (8. cerevisiae) (ESPL1), mRNA
30 {GenBank accession number: NM_012291);
CamKIId, Homo sapiens calcium/calmodulin-dependent protein kinase (CaM kinase)
II delta (CAMKZ2D), transcript variant 3, mRNA (GenBank accession number:
© NM_001221); |




CanKl 1 d, Honp sapi ens cal ci unif cal nodul i n-dependent protein kinase (CaM
kinase) Il delta (CAMK2D), transcript variant 3, nmRNA (GenBank accession
nunber: NM 001221); 50 CDK6, Honob sappens cyclin-dependent kinase 6
(CDK6), nRNA (GenBank accessi on nunmber: NMD01259); and GRB2, Honp sapi ens
grow h factor receptor-bound protein 2 (GRB2), transcript variant 1, nRNA
(GenBank accession nunber: NM 002086). 5 17. A kit for predicting or

moni t ori ng a €K& rHpavisapicnscycksdopsdettdiinast 6 CDK @Qf mRINA t(GieoBahk f ami |y

according to the nethod of [ lerein the kit conprises the nmeans of.
a) obt ai ni ng t&F%ﬁSSIP{Y\IR“@BBrngﬁb@d%%\f%_ le; b) reverse transcribing the
total RNA to iR, MotdNRpichB Grobth FlctSiuBESEdl Bank PEtGNAGIB A, RAlYART ase

chain reaction using a set o rimers wherein one or both primers are
det ect abl y- | abekdantdnthRovh KGprBankrascessiondemibes dN¥Ir 803088).nucl eot i de sequence
of O&Z or nore genetic markers selected fromthe group consisting of:
P21(VWafl), Hono sapi ens cyclin-dependent kinase inhibitor 1A (p21, Gpl) 15

( CDKNLA) 171 A &ng6i prpdichlad bﬁﬂbniﬂoﬁﬂ@zﬂ\&néﬁﬂﬁaﬁ’c& REBSS100AoRUIE OF theHP0389) ;
Pim1, Hono sapiens pim1l oncogene (PIM), nRNA (GenBank accessi on nunber:
NVD02648) ; fepiy according ta tsinasiBodyelhipin 7 svhsireia ithekipesepiisgs the means of:
interferon-in i P : GenBank accessi on nunber:
NMD02053) ; ZOQWh%%%F@& fer(% a}%qdflg% >receptor, alpha (RXRA), nmRNA
(GenBank accéessivee tumndeebingNMOZARNA tSEbdm, cDI0APargiapi ens RNA bi ndi ng
notif protein 17 (RBMTY), ( GenBank ccessi.on nunber: NMD32905); Hecl,
Honol%sapi ens Kl FYbISSERDHE 0&'&@?@ & pRlyMErasR KAL) yeaCHPMESINEA ABA PTAE  ssi on 25

nunber: NWD06 : fl. 1] ( . LN
nunber - X0 348%@;31)6111 & drbolt RN BN i Qa2 1abRLA 208 BEtH fFRREA Bl ACGES FbOY

a nucleotide sequence of one or more genetic markers selected from the group
consisting of:
P21(Wafl), Homo sapiens cyclin-dependent kinase inhibitor 1A (p21, Cipl)
15 (CDKNI1A), transcript variant 1, mRNA (GenBank accession number: NM_000389);
Pim-1, Homo sapiens pim-1 oncogene (PIM1), mRNA (GenBank accession number:
NM_0026438);
GBP-1, Homo sapiens guanylate binding protein 1, interferon-inducible, 67kDa
_ (GBP1), mRNA (GenBank accession number: NM_002053);
20 _ 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 accesston
25 ' 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),
30 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);



Aurora A, Honp sapiens aurora-related kinase | (ARK I) nRNA, conpl ete cds
(GenBank accessi on nunber: AF008551); TACC3, Honop sapi ens transform ng,
acidic coiled-coil containing protein 3,(TACC3), 30 nRNA (GenBank
accessi on nunber: NWMD06342); RelB, Honp sapiens v-rel reticul oendotheliosis
viral oncogene honol og B, nuclear factor of kappa |ight pol ypeptide gene
enhancer in B-cells 3 (avian) (RELB) MRNA ( GenBank accessi on nunber:

NM_0065009) ; K e .

transcript vari a@? %er‘%g%ﬁg nggeggség{kgﬁbﬁﬁ@& m‘%%b%@%@%é%
Hono sapi ens |CgﬂnB|amba¢detssyoxgﬂmnber2NdeﬂngB) mMRNA (GenBank accession
nunber : NI\/006339 5 HSPAI L, Hono sapi ens heat shock 70kDa }i((QJt etn | A

(HSPAI A), mRERAEERBHHRO S%%%%WOHG%&OUP@%&HM@%OB)SW FRR¥ksapi ens
serine/thr eonl&geggmq%@b%gﬁﬁp%g hers syndrone) (STK11l), nRNA (GenBank

accessi on nunber 3, Hono sapi ens MAP ki nase ki nase 3
(MKK3) nRNA, }ésmplle,t}éomnlsap@@ﬂdﬁamhocﬁ@m@a:msdimMr(hﬂSiBé.rlA)LﬁRM{GenmekThe
det ect abl e | abel of any .on ﬂ;ﬂ@#@ﬁm 14 - 17, wherein the detectabl e | abel
is sel ected farCG?ﬁS{qI\len“é? ng of an enzyme, a radioactive isotope,

or a chem calgméy (€ijontd éé%fe%% %&%e/tﬁre%ﬁﬁf@l&ﬂﬁ% TF%F&I'E% J{@Eﬁ%&'ﬁcﬁm{eﬁf@ggl@ﬂqye

subst ances, |1 posones, haptenic 15 nol ecul es. et hod
predicting or mBNACﬁ¢nB}nhac@s&ennpmfomeNM§OQOé§@bm to a nolecule of the

taxoid fam| isin f. a i,0i test sa om a
cancer ous ar @K@% ﬁ{e’%ﬁ/{ﬁ 281 B%)klﬂﬁsi)sguﬁ\?fﬁg?’y H’%‘gv“éﬂ fiplete 8&%@?%@8?;

gengiic mar ker&cgﬁ,ﬁ@q{&%eﬂmmg group consisting of: Mad2, Honp sapiens
MRNA for MAD2 protein (GenBank aCCGSSI on nunber: AJ000186); 25 Mpsl, Hono

sapiens TTK protein kinase (TTK), nRNA (GenBank accession
18. The detectable label of any one of claims 14 — 17, 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

15 molecules.

19. 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;
20 b) measuring the level of one or more genetic markers selected from the group

consisting of:

Mad2, Homo sapiens mRNA for MAD?2 protein (GenBank accession number:
AJ000186);
25 Mpsl, Homo sapiens TTK protein kinase (I'TK), mRNA (GenB.ank 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
30 (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);




nunber: NM 003318); GEFT for Racl/CDC42, Hono sapi ens RAC/ CDC42 exchange
factor (GEFT), transcript variant 2, nRNA (GenBank accessi on nunber: NM
133483); Bubl, Honp sapi ens BUBI buddi # uni nhi bited by benzi m dazoles 1
honol og 30 (yeast) (BUB1l), nmRNA (GenBank accession nunber: NM 004336);
hSephar ase, Honp sapiens extra spindle poles like 1 (S. cerevisiae)
(ESPL1), nRNA (GenBank accession nunmber: NM 012291); 52 CanKlld, Hono
sapi ens cal ci um c@hmididl HomgeppinceslcipmdtabhodilinadependeBapokiimaeje ((aMiel t a

(CAMK2D), transcript varj ant g éGenBank accessi unber: NM.
001221); CDK6, Honmb &P Jiltag éﬂ‘m @Hﬁ%ﬁvﬂﬁlﬂﬁgem?%%&%ﬁaﬂ%ﬁmsile%nsank
5 accessi on nunber ,MIOLRP Do122Nd GRB2, Honp sapiens growth factor

receptor-bound protein 2 (GRB2), transcript variant 1, nmRNA (GenBank
accessi on nunber : CRKI60 GRoasjapigns seeludénsgdert &inasy 6 (COK6h meRYA. (foerddank

reference genetic parkers sel es th group consisting of: to GAPDH,
Hom)ssapi ens ¢l yce?%ﬁeﬂgé%ﬂlén?lﬁerfq’gﬁggmg@é’ ydrogenase (GAPD), nRNA
(GenBank accessi oGRBQH6Mmo sHPBALEAG} faard rédepRe-bbandpisadh 21S Araab@1ie

| MAGE: 6647283, partial cds_(GenBank accession nunber: BC071941); d)
conparing the neasmwtﬂévgi‘%* dendiany aggesion nwpper: HBAL0208%ar kers and said
one or 15 Mok LRLEHEIEIAPAPLACo/REKSE S dle bR SShSoMmbec HRRIEL N @
decrease in the Tevel®of sald one or nore gengtic nmarkers as conmpared to
the [|evel ofg®wapdomigingrofnore reference genetic markers indicates an
i ncreased resistance_t a nolecule of the taxqid fam|ly. 20 20. A nethod
for Bredicting or &@ﬂ?ﬁo@?lﬁa Sapl éﬁ‘fel”?ﬂQ@}Yéﬁ%h&oﬁmmd{%%ﬂ%ﬁé@we of
the taxoid faml ym}@@&r?@;sﬁg%g a&ggassi%%ﬁsb&f; N¥) 048], ’h@g a test sanple
froma cancerous area of sald patient; nmeasuring the | evel of one or
nmore genetic mar K&PS9, Shinee sapiknk cBINA bleng IMWSIE: 6647283, partial cds (GenBank
accession number: BC071941);
d) comparing the measured levels of said one or more genetic markers and said one or
15 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.

20  20. 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) measuring the level of one or more genetic markers selected from the group
consisting of:
25 P21(Wafl), Homo sépiens cyclin-dependent kinase inhibitor 1A (p21, Cipl)
(CDKN1A), transcript variant 1, mRNA (GenBank accession number:
NM_000389);
Pim-1, Homo sapiens pim-1 oncogene (PIM1), mRNA (GenBank accession
number: NM_002648); |
30 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);



consisting of: 25 P21(Wafl), Hono sapiens cyclin-dependent Kkinase inhibitor
A (p21, Cipl) (CDKNIA), transcript variant 1, nRNA (GenBank accessi on
nunber: NMD00389); Pim 1, Hono sapi en%3pi m 1 oncogene (PIM), nRNA
(GenBank accessi on nunber: NM 002648); 30 GBP-1, Hono sapi ens guanyl ate

bi nding protein 1, interferon-inducible, 67kDa (GBP1l), nmRNA (GenBank
accessi on nunber: NM 002053); RXRA, Hono sapiens retinoid X receptor, al pha

Capi ehs R bi naot oo siae s AR PP RERA RN ERNATTT

nunmber : NM 032905)(GehBatk addesiivnsaphtensNki 082%0shor e associ ated 2 (KNTC2),
MRNA ( GenBank accession nunber: NM)06101);. 5 Rafl., Human nRNA for raf -
oncogene ( GenBanlkiealddewsp s#Pipiiragtochennassagiated & (KHITL2), mRdHL(GeRasks

aurora-rel ated ki %ﬁsﬁg@(f%& N \Gb6 199 ! | ete cds (CGenBank accession

nunber: AF008551); no sapl ens transform ng, acidic coiled-coil
contsai ni ng pr ot eRafl3 HnTehGEBRNA v dnCegdiafiieaBadksmcenionunirder: 20034805342) ;

10 Rel B, Honpo sapiens v-rel reticul oendqthel | osi iral oncogene honpl og B,
nucl ear factor o%%%ﬁap“a qr@%ﬁ%ﬁ%@g@ﬁ%@ﬁ@%ﬁ@%ﬁﬁ%ﬁ@rri - <oprmleie §0s
(avian) (RELB), AfEenBank Aresass] ARodyeaber : NM_006509) ; PRKCD, Hono

sapi ens protein Ki nase C, delta (PRKCD), transcript variant 1, mnRNA
(GenBank accessi diGiihiidmo diyixgs 253 forming BRARS Soilddorm] empiieng phitgth-3nobi | ity

roup 20B (HM320B) nBank accessi.on_nupber: 339); HSPAI L,
aormpsapi EI(’IS heat qﬁ‘%’?‘ﬁ@@? af’%sfl%ﬁﬂp%)r; wﬁ{@en%nk accessi on
nunfier 1 NM 00534 Re|B, $Tdtd sagifie-SaRiR ISR thaRs NiRDHIdEed RAsRod B,

(Peut z- Jegher s syndrone ) )
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);
15 BRAF35, Homo sapiens high-mobility group 20B (HMG20B), mRNA
(GenBank accession number: NM_006339);
HSPAIL, Homo sapiens heat shock 70kDa protein 1A (HSPA1A), mRNA
(GenBank accession number: NM_005345);
STK11, Homo sapiens serine/threonine kinase 11 (Peutz-Jeghers syndrome)
20 (STK11), mRNA (GenBank accession number: NM_000455); and
MKK3, Homo sapiens MAP kinase kinase 3 (MKK3) mRNA, complete cds
(GénBank accession number: L36719);
¢) measuring the level of one or more reference genetic markers sclected from the
group consisting of:
25 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
30 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 susceptibility

to a molecule of the taxoid fdmily.




20 (STK1 1), nRNA (GenBank accession nunber: NMD00455); and MKK3, Hono
sapi ens MAP ki nase ki nase 3 (MKK3) nRNA, conplete cds (GenBank accession
nunber: L36719); c) neasuring the |evel 56f one or nore reference genetic
mar kers selected fromthe group consisting of: 25 GAPDH, Hono sapiens

gl ycer al dehyde- 3 - phosphat e dehydrogenase (GAPD), nRNA (CGenBank accession
nunber: NM 002046); and RPS9, Honpb sapi ens eDNA cl one | MAGE: 6647283,
partial cds (GenBank accession nunber: BC071941); d) conparing the

measur ed els of sajd.o or. re.geneti rkers. and, sai.d .on r, .30
nor e ref%&gﬁgﬁnfﬁﬂ%PfQEWﬁﬂEéFgogﬁ“¥% S?gé?&ggﬁ$?§¥eﬁﬁ8F%€ lg‘ﬁgg?gﬁggm@n
the | evel ahegRiug cORgstiig JTRaENIELRANEAdcetalBI XKRPSZHSndomPe . to the |evel of
said one or nore reference genetic markers indicates an increased

susceptibility to a nolecule of the taxoid famly. 54 21. The method of

Claim 19 ' i le of. th id famly i | d f
the or oupzcuterSHFa ot GRS ol Sah iy g LD POl b sipdeBpBeg e 5o O

The met hod méastitedibnri@Nar, DR vherogdin. said | evel of one or nore genetic
markers is neasured by nRNA, DNA or protein. 23. The nmethod of C aim 22
wherein said nRNA is nmeasured by using a technique selected fromthe group

ot . : gied ol . hai
10 T eact F e B R S R B B L B R R BR R g
and nmass dpeutheqrety yonsdng dha sietiybddibitical, atwer22Aranketgidse rodymokrBNAhh

measured by using a technique,.sel ected romthe group consisting of
quarfi t at i Jgacmpm}%%%clﬁh riflizationy ¢lerronbarsis Oﬁgﬁﬂg’ﬁﬂtﬁ%@aﬂ Bagsh situ

hybridizatgg&mﬂ%éﬁgrophoresis, Sout hern blotting and nmass spectronetry.
25. The net hod of aim 22 wherein said protein is nmeasured by using a
techni que selected fromthe group consisting of inmmunoassay, Wstern

o ¢ or £ 1t camte] D SRR ae vRRa S D2 Fenbred g e ER S s R 1
accordi ng tfenh iR gieidh@hsRiinEbAdanditht B pbBtrdsh @hdih re00H deBiBSic DNA-chips,

det ect abl e-1 abel ed. = ) )
15 in situ hybridization, electrophoresis, Southern blotting and mass spectrometry.

25. The method of Claim 22 wherein said protein is measured by using a technique selected

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

20 26. A kit for predicting or monitoring a cancer patient’s response to a molecule of the taxoid
family according to the method of Claim 19 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

25 group consisting of:

Mad?2, Homo sapiens mRNA for MAD2 protein (GenBank accession number:
~ AJ000186);
Mpsl, Homo sapiens TTK protein kinase (TTK), mRNA (GenBank accession number:
30 NM_003318);
GEFT for Rac1/CDC42, Homo sapiens RAC/CDC42 exchange factor (GEFT),
transcript variant 2, mRNA (GenBank accession number: NM_133483);



anti bodi es, detectabl e-|abel ed anti body fragnents or detectabl e-1abel ed
ol i gonucl eoti des conprising nucleic acids capable of hybridizing under
stringent conditions to said one or ngge genetic markers and said one or
nore reference genetic markers selected fromthe 25 group consisting of:
Mad2, Honmo sapiens nmRNA for MAD2 protein (GenBank accessi on nunber:
AJ000186); Mosl, Hono sapiens TTK protein kinase (TTK), nRNA (GenBank

Aac CoorD ox i Homa PP ROR bualing hnifin Sy e aa SR AR Renpp
accessi on nuny@UB NMnR38K 8G391iBdnk acBishidn nbieier: 3V @AS38);B1 buddi ng

uni nhi bi ted by benzi m dazoles 1 honol og (yeast) (BUBl), . nRNA (GenBank
accessi on numpepharagy Hgmwelylﬁnw@wm@%pol%w@ sapicarsyisiag) ). 1aRN Aol es

like 1 (S. cergyisl 3 ank accessi on nunber: NM
012291); 5 Ca4§%b§%ai%ﬁééggbigwggggﬁgﬁﬁ%?@'1nDduIin-dependent protein

Ki ngse (CaM Klandsidd, Hdrho eliéa calcAK2imoduliasdspandpht prateiralihasd (CaliNAngseg nBank
accessi on nunher: NWMD01221); CDK6, Hono sapiens C§C| i n-dependent ki nase 6
(CDK6), nRNA (IEdeltaGid MLt bsspnsatipfapant 3. nup4d5snBankpaceggson I'sapi ens
growt h factor ygcagioybound protein 2 (GRB2), transcript variant 1, nRNA
(GenBank accessi on nun%’er: NM 002086); GAPDH, Honb sapi ens

gl ycer al dehy 8186 pHosptsapens eyvjidrdepemBsckih@ERDCDRENARN AciBaBknlaccessi on
nunber: NM 002046). and RR?%ghgggg iapiens cDNA cl one | MAGE: 66472883,
partial cds (GSAEAI0R WEWEES Phunber: BO071941). 27. A kit for

pregj cting OoGRBNIH®hD BhidhsCRARE ' ' 8t of the
taxoid fanily accordi % tg t he n%?ﬁ%){je%ggw%b%iﬁ%qggéﬁﬁeﬁ%%Egﬁéfih? t

conpri ses det exriabl b-nRNA| (6gnBank adsoshicsnundlesr l3Mald02086abel ed anti body

fragments or t abl e- | abel ol 1.gon tides .20 conpri sj uclei
aci ds. capabl &of Oy BRI 2PRG: epiear e eR bR dr R AR s
(GenBank accession number: NM_002046); and
RPS9, Homo sapiens cDNA clone IMAGE:6647283, partial cds (GenBank accession
15 number: BC071941).

27. 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

20 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, Cipl)
(CDKNIA), transcript variant 1, mRNA (GenBank accession number: NM_000389);
25 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

30 accession number: NM_002957);

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




nore genetic markers and said one or nore genetic markers selected fromthe
group consisting of: P21(Wafl), Hono sapiens cyclin-dependent kinase
inhibitor 1A (p21, G pl) (CDKNIA), tradfscript variant 1, nRNA (GenBank
accessi on nunber: NM 000389); 25 Pim1, Honp sapiens pim1l oncogene
(PIML), nRNA (GenBank accession nunber: NW02648); GBP- 1, Honp sapi ens
guanyl ate binding protein 1, interferon-inducible, 67kDa (GBPl), nRNA

( GenBank acce¥ki brHomorsaicns Mina0E3ssodHRA? (Kb 23.apRéks(GaaBianb actession

receptor, alpha (RXRA GenBank 30 accession numnber: NWM02957);
SPF45, Homp saph “%'rl?g I%M Wﬂi\g notif protein 17 (RBML7), nRNA (GenBank

accessi on nunpafr, HIMA33ZRND) for 2ff ontkehe (G@iﬂhyﬁ%@b@%ﬁhﬂ%ﬁ%ﬂ%)ﬂssom at ed
2 (KNTC2), nRNA (GenBank accession nunber: NM 006101 Raf |, Human nmRNA

for raf oncogéwéore@emswmwowrW%bmse)@oW}) .semplete psmo
sapi ens aurora kinase 1.(A gﬁNA conplete cds 5 (GenBank
acce§5| on nunbé{ﬁgngf%ﬁg%sfl)ﬁ K@%ﬁ%ﬁo api ens transformng, acidic

coi | ed-coi | cOAGHNH@nPapieds fradstirhAEIkidic 8RNA-doBanbaiking sReEs BYTAQURET :
NMD06342) ; Rel B,_Honob sapiens v-rel retl cul oendot hel i osi s viral oncogene

honol og B, nucl&NA R weeseprmhegMMp 809t i de gene enhancer in
e 2, S S FO A R PSRRI ER0E00.
rnRNA  ( GenBanKaaaaskappnlight pbBpeptiddl g206 2inrerBRAFSS]s 3Hanman s@BIBISmMRNA
\\B08339): 15 TP Aptraoa b NMaPOSHaEK 70kDa. prot el n | A ( HSPAI A).
T, o e g o Ol AT s 1
(GenBank accession number: NM_006254);
BRAF35, Homo sapiens high-mobility group 20B (HMG20B), mRNA (GenBank
7 accession number: NM_006339);
15 HSPAIL, Homo sapiens heat shock 70kDa protein 1A (HSPATA), mRINA (GenBank
accession number: NM_(005345);
STK11, Homo sapiens serine/threonine kinase 11 (Peutz-Jeghers syndrome) (STK.11),
mRNA (GenBank accession number: NM_000455); and
MKK3, Homo sapiens MAP kinase kinase 3 (MKK3) mRNA, complete cds (GenBank
20 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 accession

number: BC071941).

25
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 19 wherein the kit comprises the means of:
2) obtaining total RNA from a bodily sample;
b} reverse transcribing the total RNA to obtain cDNA; and
30 . c¢)subjecting the cDNA to a polymerase chain reaction using a set of primers wherein

one or both primers are detectable-labeled and both primers are derived from a
nucleotide sequence of one or more genetic markers selected from the group consisting

of:



MRNA ( GenBank accessi on nunber: NWMD00455); and MKK3, Hono sapi ens MAP

ki nase kinase 3 (MKK3) nRNA, conplete cds (GenBank 20 accession nunber:
L36719); GAPDH, Honmp sapi ens gl yceral degyde-3 -phosphate dehydrogenase
(GAPD), nRNA (GenBank accession nunber: NM 002046); and RPS9, Hono sapi ens
CcDNA cl one | MAGE: 6647283, partial cds (GenBank accession nunber:
BC071941). 25 28. A kit for predicting or nonitoring a cancer patient's
response to a nolecule of the taxoid famly according to the nethod of
Claim19 wherein the kit conprises the neans of: a) obtaining total RNA
froma bodi |y SadplombyapiensenBN /At foahdAsDE Ipratgint(enBatkadcceisidntmyimdist:ai n ¢ DNA;
and 30 c) subjegﬁgﬂggé?e cDNA to a polynerase chain reaction using a set of
priners wherein both prinmers are detectabl e-1abel ed and both

primers are d%&’ﬁ"ﬁcﬁrﬁ@&@;ﬁensm Eﬁtélﬂ%llﬁ@&@ﬂ‘l&ﬁnﬁiNR@@e%aﬂPJc@e@%ﬁet' c
markers sel ected fromth e(group consisting of: 2, Hono sapi ens nRNA

~for VAD2 pr ot ei nufiBenBahk033ERssi on nunber : AJ000186) Nbsl Hono saplens

TTK protein ki GenBank 18);
GFT for Ract 1 SRR S RO R R eSS CR0 b oy Rl
transcript vari gascépt v £, CRBANGaaBaHIS sécRisichnbaber: NML33488)); Bub 1,
Hono sapi ens BUB1L buddlng uni_nhi bited by benzi mi dazol es 1 honol og (yeast)

(BUBI), nRNA (lBehipaiamaiapicns BB hbrddéne tniphibitersashenzinidpzdembhenelogHomo
sopions ot SRl yPALER A Kol FELSHE SR (oPbilisoIo . (Conpank
cal ai unf cal modwBepharden haensapiEneteirnsgihdiapeles GRM (Bi deastyiad) (ESELDamRNA
( CAMK2D) , transgr&&imﬁgg&gggnﬁmHEQ'N}&%ﬁgggnk accessi on nunber: NWM01221);
CamKIId, Homo sapiens calcium/calmodulin-dependent protein kinase (CaM
kinase) H delta (CAMK2D), transcript variant 3, mRNA (GenBank accession
number: NM_001221);
15 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),
20 mRNA (GenBank accession number: NM_002046); and
RPS9, Homo sapiens ¢DNA clone IMAGE:6647283, partial cds (GenBank

accession number: BC071941).

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

25 family according to the method of claim 18 wherein the kit comprises the means of:
a) obtaining total RNA from a bodily sample;
b) reverse transcribing the total RNA to obtain cDNA; and
¢) subjecting the cDNA to a polymerase chain reaction using a set of primers wherein
one or both primers are detectable-labeled and both primers are derived from a

30 nucleotide sequence of one or more genetic markers selected from the group consisting
of:




15 CDK6, Honp sapi ens cyclin-dependent kinase 6 (CDK6), nRNA (GenBank
accessi on nunber: NM 001259); and GRB2, Honp sapiens growth factor
receptor-bound protein 2 (GRB2), transcedpt variant 1, nmRNA (GenBank
accessi on nunber: NM 002086); GAPDH, Honp sapi ens gl yceral dehyde-3

- phosphat e dehydrogenase (GAPD), 20 nRNA (GenBank accessi on nunber:
NVD02046) ; and RPS9, Honob sapi ens cDNA clone | MAGE: 6647283, partial cds
(GenBank acced®il6Wafljuibeno sgdewkdliy-de@dden inase fndribiprddi @2i J‘@Pd)]cri
monitoring a ca nt's.res | ecul e of. the faxoi 25
fanily accor di n@#@ﬁé %@P*%’é’ Lyt 36’1@1 M@ﬁ%ﬁ%“ﬁ AFHESIRE PUUBAPri ses the
means of: a) obt\anopEBIHPL RNA froma bodily sanple; b) reverse
transcri bing the total RN to obtain eDNA, and c) subjecting the cDNA to a
pol ynerase chaifimrledtomaspisss pynd wepgak (B}Mimﬂm&ﬁenﬁarﬂmeesgmnbmmer

prinmers are detergn(fa bel ed and both priners are derived froma 30
nucrgotl de sequence Bbﬁ gﬁe or nore genetic nmarkers selected fromthe group

consi sting of GES8I1, B3k Waditns gudaiteapdies srotdis i ﬂna&@&nﬁﬂﬁhbl@ BADa
inhibitor 1A (p21 pl) (CDKNiA), transcript variant 1, nRNA (GenBank
accessi on nunberG M@%@QQ()GGHBW accepipmnwapsreNM B0AB)oncogene (PIM),

ooV, entrl sogesn U vy MSEREE) RS0 e
accessi on nunberaccdsdidon QAMDSy: Nl\RXFw,%E-prm sapl ens retinoid X receptor, alpha
iy e C AT S O P e W
NMD32905) ; Heel ,c6Q88Bn SARLEN NN @@tgg?j}or e assocy ated 2 (KNTC2), nRNA
(GenBank accession nunber: NWMI06101
Hecl, Homo sapiens kinetochore associated 2 (KNTC2), mRNA (GenBank
accession number: NM_006101);
Rafl, Human mRNA for raf oncogene (GenBank accession number: X03484),
15 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
20 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
25 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)
(8TK11), mRNA (GenBank accession number: NM_000455); and
30 MKK3, Homo sapiens MAP kinase kinase 3 (MKK3) mRNA, complete cds
(GenBank accession number: 1.36719);
GAPDH, Homo sapiens glyceraldehyde-3-phosphate dehydrogenase (GAPD),
mRNA (GenBank accession number: NM_002046); and



Raf |, Human nRNA for raf oncogene (GenBank accession nunber: X03484); 15
Aurora A, Honop sapiens aurora-related kinase 1 (ARK I) nRNA, conpl ete cds
(GenBank accessi on nunber: AF008551); TACC3, Honop sapiens transforn ng,
acidic coiled-coil containing protein (TACC3), nRNA (GenBank accession
nunber: NWMD06342); RelB, Honop sapiens v-rel reticul oendotheliosis viral
oncogene homol og B, nuclear 20 factor of kappa | i ght pol ypepti de gene

enhancer in B- ) Pﬂﬁﬁ@ @ﬁ%ﬁ nber :
NM_0065009) ; d§g§é%ﬁ@négﬁh%ﬁéﬁgﬁgkg#eln I nase aﬁﬁT?ﬁ£§§$¥%§§Bytranscript
variant 1, nmRNAccessmBamkbacBE9Z1®BI ) nunber: NM 006254); BRAF35, Hono

sapi ens high-nobility group 20B (HMX0B), nRNA (CGenBank 25 accession
nunber : NN006339) HSPAI L, Honmo sapi ens heat shock 70kDa protein I A

( HSPAI A)zg r i ens
serlne/threonlne %ﬁngggkﬁl %Peuf?e?gg efszgyﬁgggﬁgﬁéhmeéﬁﬁékme I?&%gnBank
accessi on ammtwme NM@@@&BS)sptc@ndomMﬂ&l whothoflwagicen 8 chiRilkiniaseenki nase 3
(MKK3) nRNA, te cds GenB accessi,on nunber.: 36719) GAPDH, Hono
sapi ens gl JOUE que S%% afgosaawmns S8 P  nRNA (GenBank
accessi on nunber NM_002046); and 59 RPS9, Honob sapi ens cDNA cl one

| MAGE: 6647283, partial cds (GenBank accession nunber: BC071941). 30. The
detect abl e | abel of any one of clains 23 - 26, wherein the detectabl e |abel
conprises 5 an enzynme, a radioactive isotope, or a chem cal which
fluoresces, a chem |um nescent nolecule, radi opague substances, |iposones,
and hapt eni ¢ nol ecul es.




