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WD 2006/ 060265 PCT/ US2005/ 042591 METHCODS AND SYSTEMS
FOR PROGNOSI S AND TREATMENT OF SOLI D 5 TUMORS

wORUNG@eE Fl ELD [ 0001] The present invention perase®s/042591

to solid tunor prognosis genes and nethods of using
the sane for the prognosis and treatnment of solid
tunors. 10 BACKGROUND [0002] Expression profiling
studies in primary tissues have denonstrated that
there exist transcriptional differences between nornma
and malignant tissues. See, for exanple, Su, et al.
CANCER RES, 61:7388-7393 (2001); and Ramaswany, et

Mo 0808 AR ST EMEFOH piot:Cos19 AN 1T A3 T, QF sOLID

w Al CATTCAL 1ITAV O LA A2 L L

expression profiles within t hat appear to be
highly correlated with certain neasures of clinical

Q¥kﬁ%ﬁﬁ§ALgﬁﬁLﬁFUdy has deronstrated that expression
profiling of primary tunor biopsies yields prognostic

‘16001 at ur elie frésehit inveatororelat@yto selid ot prpendsiy ganes and methods
current|y accepted standard neasures of risk in cancer
SAtHBR e sedEdor 9 Hyosmoges o freemente! sglid ROENGL J NED,
347:1999- 2009 (2002). SUMVARY OF THE | NVENTI ON [ 0003]

The present invention provides nmethods, systens and
BOGROUNDr  prognosis and treatnment of renal cell

AL

ipnoma (RCC). or_ot.her solid tunors. .Cene 2
ISt T ErgrestioR Bt N ST Biels BIRASS HH g epgRstated tha
bgert QRN &&h@ﬁﬁﬁmﬂ R BER MetwedM ik in@Nandl RRLIEXHM §SSieON See, for
profiles of these genes in peripheral bl ood

wsaonlec Seae! dleOASICER BBRMIS):70%- i (@A0B); whd Ramaewamp ef al., PROC
PSR L8 B SR 0Bl by AR s e i

N@KEled dxPresHibR Préfiles Gvitlin Mubak th@UigRIE tobe dighdy iceftlated with

of interest who has the solid tunor. These genes can )
argenpecyyey doclingcdl quigomey. JPnes sfudythas rdeatanstsated dhpirexpression

FRTLBLC O il SHEH) BioBoE SRR BnbEF o RBe TR Ohtgagivet or may

lene® pat-pefreat curichdy pregest stimehineasurgy oviidem cmtdrqeisients. See
useful for th rognosi s .or ' f treatnment of
y28dp inJ‘iewafailﬂ AIGE éﬁ%ﬁ?‘&l 55475@%&593%9

SUMMARY OF THE INVENTION

[0003] The present invention provides methods, systems and equipment for
prognosis and treatment of renal cell carcinoma (RCC) or other solid tumors. Genes
prognostic of clinical outcomes of a solid tumor can be identified by the present
invention. The expression profiles of these genes in peripheral blood mononuclear cells
(PBMCs) of patients who have the solid tumor are correlated with clinical outcome of
these patients. These genes can be used as surrogate markers for predicting clinical
outcome of a patient of interest who has the solid tumor. These genes can also be used
to identify or select treatments that can produce favorable outcomes for the patient of

interest.
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met hods i ncl ude conpari ng an expression profile of one
or nore prognosis genes in a peripheral blood sanple

wofodeleozeat i ent of interest to at | east one rePerase®s/042591

expression 5 profile of the prognosis gene(s), where
each of the prognosis gene(s) is differentially
expressed in PBMCs of a first class of patients as

Pwmfr ed 19 JBMspedf the peGemdik@ish pRfvidst hethods usSefub for the
he tirst and second classes of patients have the sane

pusighesis wrpselegtion toff drqsameringl afsofiftmestin & patigH G nterest.  The
cl ass, of tients. i ffer inical s :
R
bedstier tdo@E fenplb @ ehd Patisre tof éatreinto &xlpask i aeference expression
rofile in PBMCs of the two cl asses of patients, as.. .
gg:tﬁé? af ﬁl@dprofgyospg g‘;'ﬂ??é%)r mbe;q@qg%g% Aﬁ% Q}:f&%ﬂplﬁ Sg’en?(g) 1s differentially
i , dcl
SRS AL kT8 UL LT oot ssond cls
p& asteEsits. NBbihthe firsimal ysscadoslasséreofspaginntsihesia tlee samst dodid tumor as
of m croarrays t hod), where t.he class,.di stingt.iqgn
thepiiGan b oo Bul e Syt mebSiis fd Jr U R FIYRG butcome. In
Fga%gsieﬂle%tSQf theh@ré MRsis! 369 Phclibsi @ntRastlone gene whose

] Solid tunors anenable to the present invention .
iprecieatiesnt lsupressian profild inPBMEs of she RECslagsed of petients, as determined

an ea ancer... and oth t ummor t: : .
RV e B G TE PinBnf P Iplat W F SR R nder o
QULE BRI CRFcREoBASYEIS (e BY, tRNMedst-REighbor alllysiasrothe sighificance
one enbodi nent, clinical outconme is nmeasured by tine

westhfids eh swicroprragy esdiash, phyp) therclass stinstign gepregepippn idealized
O her .pati.en r [ : t ment,
SRR of RIS EARCS RIS Ffuliper

[esEpnse, Swlidbltodiarasble to ffequesessinventibinsiaesads, but are not limited
non-grogressive di sease, or any conbLnation t

R s Graseate GRisaT. 5 AR E OS] T CAPO oG do Tt have their
gﬁﬁgﬂﬁl i?sbl%d p ll}'ltﬂpl{l E(E:F{l d?lﬁx?)éa%ﬂfc%nﬁr@aﬁa@ heaQurtd'8y any clinical

reésent invention , but are not limted to, ]
diidicptom e rfapyng empodin@@it Cliticalhentequys ,is wbaswradhby dpye to disease

h t ,..radiofh [ t .
Do o ok DB % 2L A, TR et ord 8L rcrpenic

binhédk! o Rh b %Bﬁinéte Risp&ik, SRR iB&I0n9e) hiteF ebonse 0GEBIE disease,
The peri pheral bl ood sanple of the patient of interest

paoprbssive dikoise nopHogressing discaser omanyl eerabivatien Eereof, can also be
co ising enriched or pwified RB
Ms%%{f) DEgFeanical ouicome, Bxamp Siort; s'\ﬁééturglg@ergge%{&lylﬂse Emex?gble to the

iRMeAt inQBntidnNindlBaY, KASeSnott itedR] dpfpethatapbl(egd CCI-779 therapy),
sanpl es used to prepare the expression ﬁroflle of the
shemetherapy, hermene herapy, reghothgrapy opwnpBotherapy, surgery, gene therapy,

PCT/ US2005/ 0 ; i .
SrarrEREeeR ety R RN S RAPIRRARR Bt |
t[D@oGPeut i Thet p@ipherMtbledd theplpadfi thatpmtient of interest can be a whole
blood sample, or a blood sample comprising enriched or purified PBMCs. Other types
of blood samples can also be used in the present invention. In many cases, the

peripheral blood samples used to prepare the expression profile of the patient of interest
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[0007] The reference expression profile(s) can include
an average expression profile of the prognosis

wagems(0s)265 n peri pheral bl ood sanpl es of pati enPeTMISZ005/042591

have the 5 sane solid tunor as the patient of
i nterest and whose clinical outcone is known or
determ nabl e. The reference expression profile(s) can
AdS Ghd Nefedge dexpedssioh brdilykdual basstipeesangies fisddted egrior to a
each of which represents the peripheral bl ood
@&ﬁwe@el@%mpgﬂﬂeﬂﬁ?wﬁwnﬁhe prognosi s gene(s) in a

cul a t t 4
RS s 1o S ELARE R PR N2y RELETR SRA cxpression
pletity of ﬂﬁﬁir&grtdsisngema(s) G tpedpheral Gl bed sa;rypies obpatiedts who have the
reference expre S|on iles ca
eSS RS BR PR et ded WERE SRPLediegfhe’ known o
REQhhih&10f Thbe R?é’ﬂ ek pREsibN pRIBSE) é'e[l‘xdalfs@ endRkesS §AGH individual
expressi on pro? e are prepared using the sane or
evmmrcﬂblbreﬁ]mbhddof wgmésepl[e@@w]ne /Rnlslplmnbldpﬁ)@@rprn@tqiﬂd@ﬁﬂem of

an be used t are the ex

e B OB B B PSR BT b e 0 mor o
eof)e{t eBf 9 intbRsO Qﬁ‘d KABRAb MBS Ermihile clinidad rm@bmeo NOitlger types of
ased on the absolute or relatlvegﬁerl pheral bl ood

efpresstoreskiongrolies eathspboysrisinghe rrsent iAveaHeRh&p many cases,
nb di t
PRl or A8 PPl B ARGEEE S sion oy

gRNRSpardd el thaRBOF ¢ gbleritthodotdpgesconpari son i s
carried out by using nmethods such as the

kﬂﬂﬂéhr est Ansicgamerison metior icemhs gped Reeomrnaghithe gxpiseTipRy profile of
O P n%lIl%&GitQQQﬁ %f'@gﬂﬁﬁ@ e)ﬁg%%pdnnﬁfgh’le( )helnpéﬁe' &fbodent, the

L e ng eva ln cal
G(bﬁlp@rm‘bnl i bagais o ekt blysonxae ioentlaties pennplmrﬁloblaocb&pr?@@on level of

t herapy. Exanpl es of ro n05| S es are
FAPITIDERSS I ik 51 SRO{hEn to the HampREisOn iy ggﬁss%ﬁw ratios
?t(l\fe(eﬁ kx AR Ve dels Bfw@ opﬁ%%gwsgsd%e%g OTh @ BRbth&Esinbodiment,

east  one gene selected from Tab . I'n many
dees espphiiwen RECepried nogi by gengs methodsi sisht evo ther krseeestreighbors
seI cted from Table 2. such as at |east one gene
g@PE ¢ ST EtAE VRIBRE Algothm 4t | east anot her gene

zﬁi(ﬁ?t ed fif BR2 CRIBBdMNRSH, tBe 4tienEON EntestIIRNRS claliised has RCC and
l'ected can be used to predict TTD of an RCC pati

ofinicalt @utewne isl meamorchey paticaipiseonsere REEL-TBP depiens: sExammeS of

I din.th A
0 e SR 0 P PRSI SL ) SATLSFR, e mec
RSB BiS Bfene(s) @m?@gfeﬂ I @gthe S(bLﬁco@&n B fediaivnr d:(ﬁﬁprtsw aO Hea30 one gene
nore genes selected from Table 3, such as at | east one

gelaeted dtoarTahle Br dmnaayecapgss the RCC pregnosis gEnesEeayKEise two or more
PCT/ U /
§8ﬁ1eg,cst%?e&9 %rf%%% g&le %u&p%ﬁiegkte@ e ABLIREEd %Hleﬁene Nos. 1-7 and

at least another gene selected from Gene Nos. 8-14. > G(;Le ore geenis thus selected can be
used to predict TTD of an RCC patient of interest. In another example, the RCC
prognosis gene(s) employed in the outcome prediction comprises at least one gene
selected from Table 3. In many instances, the RCC prognosis genes comprise two or

more genes selected from Table 3, such as at least one gene selected from Gene Nos. 1-

3
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sel ected can be used to predict TTP of the RCC pati ent
of interest. In a further exanple, the RCC prognosis

wqgenmsdeespl oyed in the outcone prediction incl BA®/US2005/042591

classifier selected from Table 4, and the expression
profile of the RCC patient of 5 interest is conpared
to the reference expression profiles using a

k4 nRarL38as0 ah8MBPLEne 8dl8REd M Oené N&i gh8d- Gehéngr genes thus
al gorithm [0010] The present invention also, features

sglectedrsan bef wied for prefist gridgabdhe RGC pelewcali Byergst: [n a further
tr eat,ment solid t ' i gnt ' .

%aén%l)e/,s{flgnlg&?ﬁ foL%lé)gle 1%&{%’ effn?lro te@ ?ixo@ggog?{%ﬁcﬁ]gfn&ﬁ&fon include a
eRBfiérSialdtélnfint Mable ¢paek et expressiqr essilonf phefRCE patient of

of one or 10 npre prggnosis genes in P erj pheral .

Bitoiset S SOBIRBIEk 10a TisarTarCe FRDT&TEIGR gplileh A5G & kelisagst-neighbors

$1.3k Opggkgﬂ&&pg@ﬁj i%gﬁgﬂta that represent at |east

ome reference expression profile of the prognosis

@e019{ s), (B} aeseno@namicaphblfeatofes cyntesnsiusgfud Her the prognosis or

expression profile of the patient of interest to the

SRRl BaETE OE f SRR b DA PPy d B8 Sxgpms include (1) a
| ireN @t g 1 Q@i ©4PFRSISh Qofile of

FRAHL S RN S 08 A Sy RASS e of oo o

nare prpghbses geasdn rupenipherakblaedisampld oy pafi¢nj métntesest, (2) a second

o G55 S P RSB LBl Bession o
BatHLRbaRsis ddne) edh ahserRe eapatild of REmpARGNDS ickp@ssies profile of
are selected from Tables 2 and 3. [00Q11] |In addition,
theepasiensefrinterest énthiegpferanse exmesskan rrofilse pry (4) Grprpgrssor capable of
prognosi.s. ar | ect | Lr f | i

2L SRAE fosgi oL S bl BRI O bl o
Patignehphigbthef lidausotl,ia midasmed py cofifpaetsix JiB4]138uc hermships, are
an RCC progngsi s, gene selected . from Tables 2. and 3. :
cougiaied ovide clipicak Orteemes By Bt Ratienisd rraRRAimERL, i patient of

PSRN R, B PRI i .
hoowjer , Thatditivhethdgtredehieidvelsmarfepiasrkits whéfuk for the prognosis or

VLGRSt o e BLestr VIO S
t\éﬁé R4 HPANGER tlﬁlﬁg)kr) RHnkbis 3hONScHVal BhIRCE Bgo g‘iﬁ)lgig ?e_ﬁé selected

I nvention w econe apparent to those skil in
tftven dablef 2 emd Bhe detail ed description. -4 WO
B R TSR 0T A B R Evenion
| abbstehi iR theOfbtailtlt ddstiptiont th@Toll6WE 1A lsh&ilg BE @ndidhstood, however, that

denonstrates the accuracy of nearest-neighbor ) .
dhexdetaitddalescrigtion, while indicating embodiments of the present invention, 1s given

by way of illustration only, not limitation. Various changes and modifications within
the scope of the invention will become apparent to those skilled in the art from the

detailed description.
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increasing size (from2 to 200) for predicting |ong
versus short TTD under | eave-one- 5 out cross

woabicthae26on. The smal | est opti mal | y- predi cti vePaoaskoos/42591

with the highest accuracy was a six-gene classifier,
providing 71% overall accuracy, and is marked with an
arrow in the Figure. [0015] Figure 1B shows the
BRELY PEXCRIPPRINGH TREIIRAWINGSi fiers with
Increasing size (from2 to 200) for predicting |ong
{0813Jus shbhe¢ diEwngsrede provilefl dorillusteasion, nag ligzitati@at i on.

mgﬁlzg? ! la ligt‘jfeg@é %ﬁgo gtr% g%tglc%/r%% Pﬁéaé(%gt nlgl%qlggr cla%s1ﬁels with

Yrﬂar@aﬁﬂ rs&'e'(ﬁ%ﬁpgrt@(lﬁ() 0 Ghrddsctigr lvad lesﬁé‘lslﬁm AT Dounden leave-one-

t he fgure. [0016] Figure 1Cillustrates th %ura

ofit mawehdatm gHsemadled optimaly-Pregitive mogdet tiy ﬁ@ ighgstaccuracy
om2to far -G S T

(Vﬁ%%?lx 4gell’18| 1&161‘ é)I‘O @%ggﬁ IAJI d(g\%réolg Q&??{I %S’ é‘i‘ﬁl ?hﬁ’irked J\-IQh an arrow

Qpﬂhé[r@uka/ predi ctive nodel with the highest accur acy

was 14-gene cl assifier, providing 69% over

HHE@]’ acy, ponee i 5B nopEd the RCURRCYard P TS IOR ﬁﬁ g‘ﬁarsélﬁers with
E]neclge%%l]él ir%g Rfrﬁg%ﬁr\t %%r rE D&iRCIOHE 3&¥uthort TTD under 10-fold cross

ers W th™ increasing size for
palgtiiod.i Mhel mm;leateolstusallyhmdlctﬁr@nwddlewﬂhethv dughest anguracy was a
¢cross 20 %?l i dat

h
e Py e Bicut 0 BBl R ERY R AhBEEkdoulh gagrow in the

«2an 8-gene classifier, providing 86% overall
accuracy, and is marked vvlth an arrow in the Figu
[@0&B] Fi figuee 28 shasivates Hbe aag:gmpgxwfdfearest-nelghbor cla351ﬁers with

near est - ne| hbo fiers f
BBl BRES JSP B el g AR SR Lt oo
Validagah! Orhe iﬁﬁles‘?%@rﬁﬂl}} petlicapé niglel yhthrthelllﬁgheﬂ’eaccuracy was a
nodel with the highest accuracy was a 28-gene

drasnd elassifier, prayiding AR sBTsadhascaIacy A0 i g@gikedawah i arrow in the
rigarked with an arrow in the Figure. [0019] Figure 2C
§¥%trates the accur acy of nearest-nei ghbor

qbfﬁS/fl fieFsgubbt DA Hepsicteathe ngeeatacs 6bmem1es!eheaghhmg tlmqiers with
versus short TTP under 4-fold cro

dat
dpaicasiagt sigpt faraPrapiching glosg; \V@S%& mfﬁ o rh e@ﬁ"e%ﬁ‘e -out Ccross
Qf%ﬁc&ﬁ'ﬁ?ﬁy MRS 18 gﬁalfé'l @g&t{l{/@fnodeﬁ@lﬂ@ MY hidhBd B88%acy was an

overal T accuracy, an arrow in the
- g6 elassifieX\Pratidihe 002 6P (8200 3hd doBetked DATARDL Byow in the
DESCRI PTI ON [ 0020] The present invention provides

Wods for prognosis and sel ection of

[0018] Figure 2B shows the accuracy of nearest-neighbor classifiers with
increasing size for predicting long versus short TTP under 10-fold cross validation. The
smallest optimally-predictive model with the highest accuracy was a 28-gene classifier,
providing 88% overall accuracy, and is marked with an arrow in the Figure.

[0019] Figure 2C illustrates the accuracy of nearest-neighbor classifiers with
increasing size for predicting long versus short TTP under 4-fold cross validation. The
smallest optimally-predictive model with the highest accuracy was an 8-gene classifier,

providing 88% overall accuracy, and is marked with an arrow in the Figure.
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treatment of RCC or other solid tunors. These nethods
enpl oy prognosis genes that are differentially

wexpiedseds | n peri pheral blood sanpl es of soli #CTwSBI05/042591

patients who 5 have different clinical outcones. The
peri pheral bl ood expression profiles of many of these
prognosi s genes are correlated with patients' clinica

PHIGINEDUNHeC RBPTIORSS- based correl ation nodel. In
many enbodi nents, the solid tunor ﬁatients can . be

H0201ded i hho preseny mwsntiqnaproyides saethedssion Rypemesdy and selection of

[ inical 0 t e P :
e
gerdigt@has ek pressedlingerighatl blbil camplederf soliflOtumor patients who
nei ghbor hood anal ysi s, w@;re Ige éas di sti.ncti ¢ £
s i eiersClipioRl RuBIIES A eRESLSThoIORE FRRERFIN Praitleseof many o
%%&e%rogﬁos%?’ sQfe 5&?1%}2&%%11 ?ﬁﬁ@rﬁs’%ﬁinﬁ@t b@Bbde uh8921dlass-based

e prog the p

nosts genes o esent invention can be =

vaadatis Bodelodatreanynamtoelimeritarthe haidotueir gatients gin be divided into
clinical outco of, patients havi RCC o t her. sol
B F iAo B & GRbSTBEAL SPGB (ThVarIRgnuR PBMC

e Rl rBa1d R thd Rbaidif dened A@RbirElbedtwifa Qlass distinction under a
s€l ection of favorab%e treatnents of RCC or other, )
aeiphtbrhontb pealysif Whare dhe clost distingionegpicasnds @nsidealiged expression
clinical response a erapeutic tr nt due to
PHE Pgﬂilé?Fe # eéf‘bg%&&%‘if["g? {\Ycﬁ(gas Bl %(?&Flgég?nechani sm of
fde1fi seagBe pkbendstegddes ifahd PResef ing@nwnexdr bssisahas surrogate
patterns that correlate with patient response allows T
olaikere famihietrsedigiaoreef cliniealtawssnnae plaruEEhFiaE REegr other solid

ati ent -y esponse t b i r th
?@%\9{?1 0 é? #RE%O% ?51%5 egie F%’pﬁ?% %‘ofé}\/\?F_\Hr/OGﬁa%gn ia a%‘oetb y of d for the
¢dehffi€alont bi akkcasd of Naveabedtredimant i ¢f RIGK aravther fsolid tumors.
drugs and other therapeuti ¢ treatnents. Peripher
Plidiergni Ratigntsi may Baver Hefnct i IPRGRIHEP ¢ BB s TR due o
E:ﬁ#i\'/ig{félsne'te% %ﬁn@]t@ oFRle! r}{ol'eaﬂglgfr%ﬁlaﬁﬁﬂlnﬁfthe BYsease. The identification
et erm ni ng e torrelation between patient outcone
2l gege RRpEXHOE gBitens phafdoretaté iwithppatiepheespongst elbetvs clinicians to
sanpl es, the present inven&i%$ re resents
iRniia

et FRUEDISa B cen imieci9sd AR REDBHaT MBS0y Bipid adverse
QiR | Gl PRAvides QAIpIBRRE . pdvRP 22l Wty B%liafaPlids @hd increased

the invention are described in further detail in the = |
foohdfoimish gatiu b aregsomd otk sharspeutit trsaimsatst i Renipheral blgpd is a tissue

meant to limt.the invention..Each [

b1 5 2psbpaBESH Ee PR foh ARTEN dRVASRY mamner. By
WRIhERd B cdh@atitiEb@veer? patieni®ansmeadid/ gére exprésdn profiles in
stated otherwi se. 30 -6 WO 2006/ 060265

pephus0bbod4Ewles, the GraseRtalnVRRIGROWFET SRS | & signifigpnh gdvance in
Scﬁlnfcgl &%gco%eg NR3 iaﬁd gﬁﬂiet?lmor treatment.

[0022] Various aspects of the invention are described in further detail in the
following subsections. The use of subsections is not meant to limit the invention. Each
subsection may apply to any aspect of the invention. In this application, the use of “or”

means “and/or” unless stated otherwise.
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[0023] Previous studies denonstrated that baseline

expression profiles in PBMCs from solid tunor
woabiemaesswer e signi ficantly distinct from thoeeTai2005/042591

di sease-free subjects. 5 See U S. Patent Application

Serial No. 10/717,597, filed Novenber 21, 2003, U.S.

Provi si onal Application Serial No. 60/459,782, filed

TART i | GénerAQStho @ W@r WeBiifiRh©Bbkd Tiabr PrdgRbiic Gehan
Serial No. ©607/427,982, filed Novenmber 21, 2002, all of

which are incorporated herein by reference. Studies

Ah2g Shoseill 8t aRD AeERYRRS t‘ﬁgtrl%é’ﬁﬂé EprdBion PSS in PBMCs

pred ctive of anti-cancer act |ty | VI VO. )
288 sblidturhat gitfentt Gvef® pﬂgnﬂ“ahmdmmSmat floniNGLosd 6f Ji9GsOBR¢ subjects.

filed March 2004, U. S _Pat t ial
W, teifo/Pfarz%ltlfénphem%@epéfowgr@]iﬂ%sgoé%% N 21, 2003, U
lgre o%apﬂﬁkhéggh ggﬂél' 198 eI 998182 NFled A@Qﬁ@AfQOG-S'S %nde g, eF‘i‘owsmnal

SBruA al'l ‘of which’ are al so incorporated
ApplejanobySemmoerseetzmszaorded |Maverr§ateuoalesz®%| dhtoddwhich are

t hat bas expr fil
1@6‘?@@’("‘&?'\55’&61%% ¥ qfﬁ?csalesstks(ﬁlf o Shagredeiet e speppspsion profiles in

IBS}QNI %’%g §31 i-bhneer RBIENktiddy ARPhiveat ie8 U.S. Patent
er i al 10/ 834, 114 filed April 29, 2004, U.S.

RopivissiooiitiaPo cri 79 W), et Morshso 208, 5 Pesns3gplissgon Seria

Koo AR S AR Pt s o

g@@% 139081k AdweuRy eSiemooB N B Ndfl @hich Udrk hetso énvalrprahied herein by
the Correl ation between peri pheral bl oqd gene

efpressi mnadalﬁm Siudics dndiseies She PEMBEesa e grmErssigp prefiles were
c('q}%g?tgd i O(glél? 2 Butc r?l PREC & tl%?goﬁrblﬁ&f'&l ea%@é.'t ke U.S. Patent

i denti accor € presen
Ap¥EHioANSerld1ENE. 961868 1a4;e fded fAfplrldErQQ a200#4, S eyswdional Patent

peri pheral blood sa
ﬁapbcaanopf%.r@hN0c6<?/ﬁ'T€ 16, ot Sy 29 g0 e PGS Pogtgg! Patent
f h enes are

g@? Eﬁﬁ%%%napNﬁ &W éss §?§MA lf?oﬁﬁgzgmeen patients

[f02d| f f er aht pmemaneemioaisﬁher evaluates weem@atmrhegweem@npheral
eripheral blgod e |on 25 seline

Bl e SremFagot] Rpar T pERatt BrEot B IRaFiel gprosnosis

\%ﬂe‘gr £lr ORERE or | dMher @Hdo RurRdrst 6aﬁaBéTQ<ﬂ'€nt1@ifedt i&oﬁﬁﬁg efttBe present

e peripheral blood expression profiles can also be
ankeatiore dThese Repssese diffeganiellp eppresssd dmperiphier blopd samples of solid

cour se of t rea Cor r.el t|on

NIRRT T e —

gfgﬁléé ot Itnﬁg)lrsztheE R§ areesdrrelaied gither claﬂs&ilytﬁioﬁoﬁ (Beﬂwabn patients
NCE, 531-537 (1999)),

of glrﬂfdrcmam@eome vlams 200 enwo%@dpmtw@e G@F@h%bhlood expression

FRAIZ IR o B U g o o0

%itl@ﬁélﬁéf t@éaﬁﬁént%@ﬂ%jpaﬁﬁhfse|’1&ielp9ﬂp]ﬁ&hlrblosd expression proﬁles can also

be selected to represent gene expression during the course of the treatment. Correlation
analyses suitable for the present invention include, but are not limited to, the nearest-

neighbor analysis (Golub, et al., SCIENCE, 286: 531-537 (1999)), the significance
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[0025] Solid tunmors anenable to the present invention
include, without I|imtation, RCC, prostate cancer,

woead/maesk cancer, ovarian cancer, testicul ar ean@segos/042591

5 brain tunor, breast cancer, lung cancer, colon
cancer, pancreas cancer, stomach cancer, bl adder
cancer, skin cancer, cervical cancer, uterine cancer,

ﬁ%oh'o‘f@ﬁlcﬁﬁﬁﬁﬁ(SA‘l@ Rlekithd (Tusher, &2, PROOENSTL. AatADL ScL US.A.,
eval uat ed u5|n8 direct or indirect V|suaI|zat|on

M- DL B Bs(200 Biar pithes classshager! serrelaton@elds i ncl ude,
@g%%ﬁr e nely OAI . ?9 ettrﬁena%i:eaqg El‘%_l_cd?es%ﬁt Xl &% include, without
terize t onog )

2 magnetic resonance
limegisg KO ))l;osﬂﬂasbetrfceln h]a@d/ﬁmksainoer tooaxigt a;n’(cyr (tBEE)lar cancer,
or uItrasono%raph , biopsy, palpatio

Aoy breas awbée%g;ancah JOlGh GRicoE, pPatss Cinesi Stosach cancer,

l@?@(ﬁeqcéaﬁée?d 1Y AR ece?xlfl‘lh%ll %ﬂce’r NyibHfe Bidcer,[#4848kr cancer. A solid

Ini ca teorme o a so tunor can be ‘assessed by
iR roat sheCihedsarddaor evlatua:mhwmm@htrmnnélxeoct Iviiqulizgition procedures.

T L B b= oo
E6sed Qﬁhlugfmog%ﬂﬂﬂfomﬂl%a{gh%é @&sloﬁﬂncecﬁfi@u@%%MRI) positron

response, partial Tespons€, mnor response,
einsemsetpmogmp@y 6RET ) er dilteasanagraphyrd)/8 ), Hiopenspalpation, endoscopy,
reSS| on TP me to_death. TTD 5 I
ﬁ(ippé/o?mﬂ[ @tg %\]j{cali)lﬁ Jueans’as a@yéem ed by ?1 F’l&g&i’ A t?le art.
E(TOQ@} ment §1inital dekeomwldfixosHlid t{uInEHr Eéﬁ bossedsadobit h@ﬁﬂpys criteria.
e.g CCl - 779 therapy), chenotherapy, hornone

irhemawmquamrm,hé outwn@@wﬁ@&ybasgﬁ OgehdjientseFrsponse to a
ga:pg atcm qngl ! fcgpyoutgo(?nep %ée{saltek Vﬁclude without

Ter “€on entlon or non-convent i onal
Ilﬂﬁ’traﬁﬁm ef‘com@[etéiméspcﬁl@ab ipaiial avspones,eafino] G8Pohsd, nstable disease,

enbodi nent, clinical_ outcome is e uat ed bas
PrEresRp disensrgtimeite dispase PEQRFSSRE (ﬁgééma%goc qaﬁb(ﬁﬁqo%mvab
t

QERHGALT N Hoyhe S8 o Oreapian Lenae vt
tmitatich,mangi dredpyy (26, Gk Ti%alkieeapygs chersother@pyehemasg therapy,
at__each assessmaq)(e When nultkg bgflons re present th
raliihgrapy.g ARMUISUICEPS: r BB e FELF | JETIRYs] Bk aReinepEDs therapy,
gﬂlﬁﬁ{r@dtheﬂa v,2%81 6@8l &onlQfRRdl bP MALCANRAMGRI therapies, or any

ni cal come Is determ ned based on a
combsiafiog tteram.  syst em conposed of clinical cat egories

as c nplete r se rti.al _re n
f@gl)nse B o361 eé“‘?ﬁﬁ%% Chﬁl;%gg?%tg v 1§ di %s@‘?s?% @S&P ah the WHO
R@B@l‘tl ?t('iﬁ’c@nzi Raieed thodddescabal 1ﬁtWH’C€ Pﬁ@lﬁk’;‘aﬁon (NR)48lleﬁm$d Health
conpl e di sappearance of all neasurable and -8

2081 caIReSeray Butoekndq 2881 Undar thediatern.tiser, bi %mensmnally
ggetgﬁrn%l,?ﬁ%sl;(g% AP ORFE] ¥ALEP RS ediflend. S¥heh RaRtife YERRIS are present

in any organ, up to 6 representative lesions can be selected, if available.

[0028] In one example, clinical outcome is determined based on a classification
system composed of clinical categories such as complete response, partial response,
minor response, stable disease, progressive disease, or any combination thereof.

“Complete response” (CR) means complete disappearance of all measurable and

-8-



10

15

20

25

no new | esion and no disease related synptom "Partia
response” (PR) in reference to bidinensionally

woresicetss e di sease neans decrease by at | east pabmstoos/042591

50% of the sumof the products of the |argest

per pendi cul ar di ameters of all nmeasurable |esions as 5

determ ned by 2 observations not |ess than 4 weeks

ARAlble diRAkS Iddlerm 8RS0 observAtRIne MeN R8s than 4 weeks apart. There is

unldlnen5|onally measur abl e di sease neans decrease by

10 N\ Aesionadnsino Gl@%se irelatef sympieiTef “Rastial igsngmsy” (PR) in reference to
i.anet ers,,of all 0

ggglé?r{;é%ag% megsur ablF glssgzg r@e%m%&éc%{ge %gdat IiJéésl221bou‘c 50% o{ the sum of

e CpDIacty cﬁfoheallahgéseSp@p&dtcmahadAanmegs afsatl hensqtablei fegions as
for partlal response, but no | esion should haye

éﬁt@r@w@ &Y Arbseiyabiiy Pelslesh ot weals dplea *Péifigh response” in
8&&'{8 Wb d?llﬂgxgé (gqagg Rs&GHIE ifseaseMnB d'egl%ﬁg‘o%ﬁat 13t about 50%
erence nsionally measurabl e di sedse neans

ﬁlbthldtsuﬁﬁ% the lgtgesitcﬁnmeltensrcffﬁlelekiuns e dstetrthiaad bbb abse5@d4ons not

decr ease | t he sum of the uct of the,l| ar

lﬁéﬁ B’éﬁd‘] VEd %@paftaﬁ%{se‘?‘% nstfes ? geﬁ},ogs |t% hfuée 1]%§ﬁ;§sed to quality

fM gﬁ%al I @%}%95139 &ut nB E§HESEALE hhle PRAFEIBNShO®MB! de¥y lesion should
ur abl di sease neans decrease b at | east about

é?@kiab ut Thee aissesdmaant athoutd bowbjastivee § Qi’f raspense’} §n reference to

Ii gt%ion%llgé}eéagxﬁglplgdé%é%e @gatsnso 31 I #&9 or ea%r%em%ase but less than
ARAS YO B RrdbSRARE suBRFe ﬂr@@@cti 68the a&ge@t p3§>%’mdi€@léﬁ@1§ﬁleters of
or less than about 25%increase in the sumof the
pll U@ﬁﬂ@trsblgflesnm |‘aﬂ@esresp@w9eme&rp@ﬁe @i wdimspgiopglly gnpasurable

asurabl e [
TR g7 9000 B 2 BEERE R b 09 o or

@@gﬁtd@ﬁw2§&@Mﬂpkgaﬁ§ or | ess than about 2596|ncrease
in the sum of di aneters of all Leslons

[W29bns Sh%‘r@,bl@ cgfﬁg r (SD)pp &fp@ggﬁ FoR @plg@gg@allY masurable disease
ﬁq%gu?sr Rsd %afi‘ a?éllg[a}ie Fat %e%? Ilesgm aﬂo%t Q?%thﬁas%ﬁ@the sum of the

I'ncrease Si'ze o east one bidi nmensionally
prodadty caf thfe tatpest banpgﬁditulpledqamethm wifaall aimeanm‘abiﬁsl)esmms “Stable

uni di pensi onal |y nmeasurahl e | esi on ear ance

SRR3R GRieToRRE (o RIRPSAenaYy IBF%%‘}F% e JRPEE IBﬁa%rleSS tHn about

Q?‘%(L ﬁ:ab@oﬁk h&ﬁ’ﬂ@du@Q'S%Cinél@as%ﬁnF@lﬁ@ﬁfn@%ﬁth‘é@heﬁh@c@@%@ all lesions.
IS s sU tantlated by positive cytolo

Rat i b&glanalshcﬁuldcappcaar ofProgressivgplscass” ﬁ)(mere?@s troa greater than or

S B2 2B CRItr B W 90 o1 BURGPE PRgepsiagRhY Kepduet of th

ﬁﬂg&@l hdic@Me HRlletdPbeatiditdeaBion4ls ﬁﬁ:ﬁﬁﬁaﬁl@ llesitdll or appearance
an gegﬁnen5|ona 'y ﬁgasurable di sease i s determ ned

at eorai egiano Thdloecurrentaof plevral @ffsiom orsifsjtecis afghppnsidered as
II:\;roS DSSIRE d1sSease if this is substantiated by positive cytology. Pathological fracture or

collapse of bone is not necessarily evidence of disease progression.



10

15

20

Response in Response in Overall Subject

Bi di nensi onal Iy Uni di nensi onally Tunor Response
wokamiweetob e Di sease Measurabl e D sease PD Any POT/UAZONS/042591

PDPD SD SDor PRSD SD CR PR PR SD or PR or CR PR

CR SD or PRPR CR CR CR [0031] Overall subject tunor

response for non-neasurabl e di sease can be assessed,

fO@@O]{ NSt afCeet dnBtHeb@ntRlinRim, NG/etdll badjtéd ﬁﬁmoﬁ}es@dﬁeaﬂok uni- and

conpl ete response: if non- neasur abl e dj sease is

pidsentonaily meaduatiodisdasdiisdgspaunedansprdngioylable 1.

Clhervv: Ise t he subj ect cannot be considered as an

overa

" conpl e(tﬁ]g spgnd L% .b ﬂ 3 ression:
in case of a si % erq 3 UIMOr [ CS (pnsgg of

non-neasurahl e !‘ii sease or fhe_a_p.p_ga. ance-of a new

| es| on, Rawopsewmal | respon%sm’f}SPnbe Pr pgr @$&hR Subiket
[ 00B2] Ridiminsiinaldut cofre démdimessiopallussess nﬁﬂl&%ﬁﬁ{
crit eNleasutable Dissdsance, MehjumibdaDissaseccone can
measured bypiDTP or TTP. TTP ramhers to the mterPDI
fromthe I ni

tre
pro

deke of

|at|qn gD a therapgeutic

PD

gt et

Ny Aol /o

ug'li

the f

rst

T T

03y, Gf pREASUN €

ment of SD

YT CTSST VT

DI Sease:

o 11 €l

to llle I

terval PRT om

+ v Nt o

n'F

- =

date ofS
thel tine anRpmh, or
aliye. 20 [6833] Soli

t he

n|f|43+|r\
ot T0O

ar an ~
ull C

r‘nns r(E:nglgc el as t Yo
t um)rSEb%llDBint s _cah he PR
classified PRsed on their resgdktive clinical CR
outcones. Solid tunor patients can also be classified
o3upi N Diadilt isgbjatt Ghrhdti edborfides for awaasawable disease can be
met hods. In many cases, these risk assessnent nethods
asspsseys far mstanes, 1n e fs}l@)‘@lﬁ%@tt‘#%lopéct ors to classify

patients i f | :
exanpl e i S%vg%af}l &hﬁ taeglrse ss?rénl? r&%;rﬁ%%%a@[aegklﬁéase%%resem, t
desdd idiegpdan cMiﬁliletrely etOthabrwise) 1Bk |Nbjecl @atidt be considered as an
2006/ 060265 PCT/ US2005/ 042591 ONCOL, 17:2530-2540

(awud)) completedmiPOnfiet-'di fferent risk groups may have

different b) Overall progression: in case of a significant increase in the size of

+
U

O\ADN
A\ A'AY N

*'UTI

non-measurable disease or the appearance of a new lesion, the overall response will be

progression.

[0032]

clinical outcome can be measured by TTP or TTD. TTP refers to the interval from the

Clinical outcome can also be assessed by other criteria. For instance,

date of initiation of a therapeutic treatment until the first day of measurement of
progressive disease. TTD refers to the interval from the date of initiation of a
therapeutic treatment to the time of death, or censored at the last date known alive.

[0033]

outcomes. Solid tumor patients can also be classified by using traditional clinical risk

Solid tumor patients can be classified based on their respective clinical
assessment methods. In many cases, these risk assessment methods employ a number

of prognostic factors to classify patients into different prognosis or risk groups. One

example is Motzer risk assessment for RCC, as described in Motzer, et al., J CLIN

-10-
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responses to a therapy. [0034] In many cases, the
peri pheral bl ood sanples used for the identification

wofRooetla@6pr ognosi s genes are "basel i ne" or PCT/US2005/042591

"pretreatnment” sanples. These sanples are 5 isolated
fromrespective patients prior to a therapeutic
treatnment and can be used to identify genes whose
eARSL 12 28%0-LpNE (299 oPMicatPine8iFicatnt HsQf hb@ss afa® have different
correlated wth 'patient outcone in response to fhe
respomseetvta theepypher al bl ood sanpl es isol ated at ot her

nment ;or di sease. st . . : -
IR Ty LB el GRS of BRI R Snite; B AEpH e identifcaion of

Viad pRigiond ge@eareofbpeliiephar spretiban@dnt asupiptss. c dthebe samples are
used in the present 10 invention. In one enbodi nent,
igpdatesh foph EasBECVE GRAGERA MBIOE 40 dy BermeYEs Bramgn’s aipras be used to

|' [ y 1 . O . .
AP RL RSy e AN RY LR R L 5yt wi
iphger ettt ay eespdndeBMIs: trenthbéig. Panipheali tdodd gingrled akated at other
that in whol e bl ood. lfn sSome, ca

SR SEI R BB G110 A SaFTbICG PR SO b ROr progagsis genes.
iﬁ)()?%] or MY QartdiPBe tt}ﬂigg ?g bg%?altﬂi'@éd {apMialas Rl @Rd in kit present

ONeE ot her cases, percentage in an
émventitre disangpérebodimant, Heasriphegd bsdsawglks agowholedbleed samples.

r re. Blood s | es.co i nin nriched PB
B +p Bt O Ty B R RO o CHE 6 P CRCREMCs. By
aenrfdhe @l it Sk @Rt the eREAtLEMGAPBMCOM tETampleat higher than that in
purification tubes). [ggg@]é The rel ationshi p between
$

peolpblepdl Ibsaoel ceendhe PsAntpEoin aeenriphed sarpple is at least 1,
ggglr gg§i ogﬁrtr@r(r)]enﬁm%g rfligtﬂ%éﬁaﬁl Hat gﬁ ivx?légalu@'o&gr 9{1 %Bgle 858 cases, the

al'yses. ods
[PBNICSRrdentlet 46 anhulichgdesangile lis 85 lead %006, 95061 38%, 29%6099.5%, or
arrays (such as cDNA or oligonucl eotide arrayg),,
mefe-neeebimrpleperEainpg yiched HBMfey can be prepared ‘using any method
r: I i s/ : : . r i . i
S BSh A P PSR S BRgg) YGRSl psifcacn
treledoyi ques. 25 [0037] Nucleic acid arrays allow for

uantitatiyve detection of the expr iqgqn levels .of a
100388 nanibe tsfetigasue DatvesharerPhieral Ploghpies proRicR dfeliles and
g{i&t%{d}ﬁ% dRCh LGB vty ﬁﬁiﬁ%}é?dba! Fgﬂet rdsQion analyses. Methods

nechi p(r) mcroarrays from ynmetrix (Santa d ara,
Ghjtgble cBNAisTPaposy rmyslef banardgiot dimiteTetoh nutleigi @dd @Rayo(such as

ALOA G, B R RS ) desShBRD Wk PRLE Mamide ol
%@ﬁ%%y%g@%cu%ﬁ&%ﬁ land Renep %ﬁglﬁ%@%ﬂtdﬁlﬁlef)ﬁg@& polypeptide

hybridi zed to a nucleic acid array can be | abel e
detection techniques.

[0037] Nucleic acid arrays allow for quantitative detection of the expression
levels of a large number of genes at one time. Examples of nucleic acid arrays include,
but are not limited to, Genechip?D microarrays from Affymetrix (Santa Clara, CA),
cDNA microarrays from Agilent Technologies (Palo Alto, CA), and bead arrays
described in U.S. Patent Nos. 6,288,220 and 6,391,562.

-11-
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with one or nore labeling noieties to allow for
detection of hybridized pol ynucl eotide conplexes. The

woOabwslocogs noi et i es can i ncl ude conpositions thaCTAIS2005/042591

detectabl e by spectroscopic, photochenical,
bi ochem cal, bioel ectronic, inmunochen cal,
el ectrical, 5 optical or chem cal neans. Exenplary

[(ﬂ)@gj i Ny 1Ré pblysclbdtielestiend Rehridliat®B@acleic acid array can be labeled
chem | um nescent conpounds, |abel ed bindi ng protein

Weth\gne P tzdre é@bﬁmg mosfm;fé e aHewpior detaeticaraf @@élﬁlzﬁé polynucleotide
f l B esce ?V]er Smaid g %Sl? ind[B& %Ilnﬁ?gng&ﬁl frat labd h@tgctable by
&t Forret ags, spin el ectr

dﬁe@ﬂ@ic@blcd 9H@t6§he’iﬂldalabfbe}iﬁ1ﬁfcsl,, blca’llﬁd:trbhﬁ irmklanochemlcal electrlcal
| abel ed pol ynucl eoti des can also be enployed
pnwhmﬂ émrméls mepgs.c a KFXBEPHIA, lakgling aﬂl%{leﬁoaﬁC%qdédladlolsotopes

cl"?g RN % | n a%oglgﬁo%}ldw kiﬁl%jﬁq]‘%dfz abinQihe eﬁ'ﬁ%hﬂnshgﬁ& bBfetal atoms,

Por e e’ or erent i al ybri di zati on
E]ﬁtfcffaic%plcl matkiees thﬁCdsuﬂlﬂ)lhgobnﬂ thada@td eml ﬁmsr;rmtqgnetlc labels, linked

pol ynucl eoti des deri ved ne .s

PEVIRCSF 3RS SPSHPMEHY 1383, 5P1§§F‘éf‘3f R g‘g’g | 3815 A acceptors
fized ity u rr

DO RS LR pIRER I ot frkt

lyrbbé BNZg RN, @Unmb@ﬁe@ﬂunrﬂ@kafe to the

ucl e | evel s i.n the
DRRBE: & PhebSizgRo BirSat o, Gy R ioohiHh i abspluig or differential
AShideHidhr RMhM0 ki Bk oBkslate BgtfliRsion fBueh, dslyandedtidenderived
a patient in a first outconme class and the other from

&ropmone rsample, asuclg@@d}ﬁjv[@gtfmmea Rk in g éelpg%pélécomet ¢gass, are
gip’;’rfl(ggﬁgﬂtto' ba?n:ql?g? a ng?l%nuag: d aw Xéslgl:iegs d J d&g& ?ﬁer the formation of

wsﬂlﬁmlo@ccc&n@ék@ycorﬁme w@ieep@lymmmbﬁae lavel@yn itlse squﬁe In the
exam ned under conditions in which the em ssio

wiféereniial Gypridipatian formaepalyRrdeqtkies draved) Vﬂd@?@%@&%ﬁcg samples,
(S}&l%lggse &{TJ?I ﬂ{ 1ﬁe,n'c Eea f'nls'tJ L Hl%r&?ss%é tﬁ@ @tﬁé‘ Jrom a patient in a

C|a ech, |sca away N.J.) are used
asCotrlH%uto@bfd tlag, awilatidebswith différest ldbélﬁlgrmwttlaﬂ A mixture of these

B 7Rl on orel. f000) S anel 8 9RUNST £ 9 i ac
%ﬁqg% &l ﬂleké(m Wi Unddt &naR{ch¥al ShiGUeB eftssidRSPom the two different
ro [ ynetrlx or Agilent Technol ogi es.

cramtsr ak sndmalunlmsleﬁeaablsc dn ope regitodimeny, thp rfb@eoph@m Gydgand Cy5

%ﬁf‘a&ﬁla&ﬁf’ © 1§0até[\%ayﬁ§d§}eaéh,glge IQbel{ﬂg moieties for

rih'é:!il?fefénﬁﬁl l%/b@ifd'iz'%ﬂﬁof’?l’d?fn%@SI on signals are SCa| ed or
normal i zed before being subject to further analysis.

H0040] nst arfignals reatherqsr dwm o wiclpital asidk grragagan d)@nénaéwd using

Kk
R0 ) 3 R0 A o s
“Teh V¥R 264 6 £06RSR sk b 62 60Ab/s8dlidly, probe labeling and cDNA/cRNA

quantitation, can be included in the hybridization experiments. In many embodiments,

the nucleic acid array expression signals are scaled or normalized before being subject
to further analysis. For instance, the expression signals for each gene can be normalized

to take into account variations in hybridization intensities when more than one array is

-12-
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used under simlar test conditions. Signals for
i ndi vi dual pol ynucl eotide conplex hybridization can

wabhew/oeeenor nal i zed using the intensities deri ved/uSeman42591

internal normalization controls contained on each
array. In addition, genes with relatively consistent
expression | evel s across the sanples can be used to

Tl e? ih{18: EAPLESAIG. S shgﬁé@é ?orofndﬁtl@@aﬂ ﬁﬁﬁﬁ&leohﬂe complex

one e i ment, the expression |evels of genes are
hydjrmmztaltmadcean e s be hersahpidesisisgcthet Iméftnstthié dlfefawdl gom internal

zero_and the stand eviation is one, In a

gz coni® aYmpied h Caeh At dir B Aapo i relatively

@&isgte"ﬁf ERYSsHbiElevals BERSS the @adpleachidbé Qibdftbhibeﬂham thé‘l expression

excl udes 'genes show ng n1n|naF or |nS|gn|f|cant

leaels anfi ohemeensss bl bng mf)ésmenioﬂ{eomqssrpﬁe cyelgeof the genes are
r on da d..f l.ei

e T b L L

Bhe. "Bt BAGIBer Subédubbet, CRy xdradsioandatardttbodd blyrmicﬂﬂje amb ulrays are

are not limted to, statistical nethaods (such,as

Spent r‘i@n’ﬂl yapigfign filier whicht ‘P@ll]“de@cg)?n?f'r W‘W SRR pla Y fngignificant
NOVA/'t test, or other suitable

Vl%ﬁE§ %ﬂsgﬁggﬁ vfpal nodel s) and cl ass-based

(41 El at | Ghe ngine i ©préssionhdas wda]acteétfromSnutéﬂ:lghm arrays can be

anal ysi s) dﬁO42 In one enbodlneq

spreifted evit linigal GHisPMET BSIAR \A BT ¢ g f ea@'ﬂt11 attglﬁocorrelauon
ﬁleﬁﬁﬁ?%naéﬂ\’@ 4@ Arel MR Emfttd FB Cs@dtlsﬁct,a‘l %étﬁdcfé%h&ﬂ&s Spdaeman’s rank

correlati on’between periphéral blood gene expression
cardatiorPBMR myepatienad hezsi m¢grpssm‘n| hedsl, ANE G/t figst.ar other suitable

o cone i s anal e VI ed C ste
r‘i‘??tﬁ goraff%]rvia]%/Wﬁgeléié S?Pﬁre:l og elale{%}CS ucrhi %Sg nearest-
951 ch&@TanhREGisq! gorl thns, | ncI ude but are not limted
t o, nearest-"nei ghbor anaIyS|s support vector
10088 nes, In bae smhpdiaent datiants vithed secifisd salid twapye Kivided into

8{] ?e@%rrtv@cg;'laégecsdgasecf agsﬁdggeéhr}lcsa‘f% r%@&ﬁoh{' h”‘l"érheﬁ lr:]%r\fl\uh%ﬁﬁ)ln between

SISGI

gelisHerdl E1bb@ gefe BaFedsial (eag epPBME %l‘eﬁmhxlaiehsyon @xcrfrless sed clinical
in perlpheral bl ood cells of o

OPLCPRE] @nﬂ%a lzaidp &Y e %elﬁﬁsegn%tlﬂérr Oglqg qungy a&@(’lﬂéﬁt s Exemplary
%g&r? g? {ehfnb%q 1 pay é{?ﬁg?lﬁfﬁﬁﬁsmcﬁlag B8RS dofUSnited to, nearest-

are y correlated with a class’
dlbghbanctan@hysmtsw@m tveetor wmachiaes ethe 0B Aphit inethtod, aTtifecial neural

TaD 3 SRSl s e oA SRR RSP o
N e e
papiessetl Sn wetiphaaldpead €¢lsdesol BBMCahof oner dassi ofi pdéients compared to
another class of patients can be identified. In many cases, the genes thus identified are
substantially correlated with a class distinction between the two classes of patients. The
genes thus identified can be used as surrogate markers for predicting clinical outcome

of the solid tumor in a patient of interest.
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into at |least two classes based on their periphera

bl ood gene expression profiles. Methods suitable for
woOohb®/eeepose i ncl ude unsupervi sed cl usteri ng PCT/US2005/042591

al gorithms, such as self-organized nmaps (SOW),

k- means, principal conponent analysis, and

h|erarch|cal 5 clustering. A substantial nunber (e.g

[@b43jeast ﬁ%ot&@%nb%@%erﬁoﬁ@tleﬂlﬁ%lt}oa spaai B9d ecﬁhd tumor are divided
patlents in one class may have a first C%Inl -
iniet eolaast swel @esseshBassAt qmaft hew perapher blgad jgsne SEXPWSSIOH profiies.

%gne d W‘&thzfes ?orrfﬁlg p?.?%@seQnélﬁ ﬂ%@kﬂvﬁeﬁ%lus@éﬁﬂ%ﬁﬂ@omms such as

rentla y expressed in t
Rétirpharal nabe®DNIs), lksmefnsy pendbasenyfonpsit dreiyss, and hierarchical

| at t h I
élgggﬁrlpgv ﬁ@d;?l sﬁ%glg ner h% %f é“?iﬂ g@ioﬁgfé)r{& g/o,gg)n/% 3901‘/ 03 T more) of
ﬂlt%ﬂts]lg S & 35 13559 fhayd Q0 clhﬁlcélrlﬁltmnﬁ, a B@sta@f4lSnumber of

specl sol i d tumor can be divided into
paticar or am)ﬁm claas sesy Hmveda oacandeicknicsli puiggme.  Genes that are

%f%?qtn%ﬁlfgllé}(f: %tg,mg?s?d ng gge:f@:ﬂFr@f h]toglgﬁolgﬁe?f %esclgggsg 5%)% AL relative to
SRR YEHs bPpAifaRtdah e G8HRTFied! TREsealeBedirk falogitbgrdlkis\zenes for the
expressed |n these cl asses. Exenplary multi-class

goddrtemat.i on 15 netrlcs i ncl ude, but are not limted

hose, e S of - ' .
ek OSSR PR RTRPRE) SR P B
{hRst bit Hidee (cﬁ%!;’@ fba@@ﬁ on th&) .clinRal datificatiofisuot perpheral blood gene
enbodi nent, nearest-nei ghbor, anal ysis (al so known

mrgﬂq@@rmgﬁ}psaﬁg\mlysqk@s correladan Hteérl(‘érfélpﬁ engg]ﬁ@ed to ﬁentlfy genes
ralgqs a{fﬁe??rﬂ%ﬁl?o > ﬁ}e!ggéaﬁ g]o E}L N PNEL €1 ExerdaRC hfItRERAY Sorrelation

gori ner g anaIyS|s I s "descri bed
indtries| imbludet batl are T 1EhkBE t@&ﬁoseSéiﬁp]E&é’d (by9ooGeneCluster 2 software
Slon|n1 et al

PIQYER C@@QPR%EQGEOW Oéﬁ-)%ll %LL%I@&&E tg{Cambridge,

CEN Tokyo, Japan, April 8-11, p263-272 (2000),
"U. S. Patent No. 6,647,341, all of which are
[0&461 por afieda Hertlegrn emjvoclmi@lt,e neasest-neigbbell mgalysisofiso known as

ver e.neig hoo 25 apa
gg@g E??f]r: %qli}ss[isi)p% r%n% Sﬁlyrﬁ%ﬁ?ne %lé'tgl s%lt}ieleg féom nucleic
:y@ssﬂﬂﬁal‘égﬁﬂlﬁ{ fotgnmgﬁlﬁirhoﬂzana@}%als is. descfibgd 1n\/\h‘reh&> et al.,
cor esponds to the expression |evel of gene "g"

Smenth 236ariple37 A1059% sSlenkns Acwl-oRROSH: B8 THE FOURTH ANNUAL
E@%R%%%PO%@% %%N%&\%?a%{hégmﬁﬁpﬁﬁ&\siho 'MB?‘é&gf CPLOGY Tokyo,

%payyh ﬂiﬁ@rs Ilh€i>263127§ anpd®, bad 59 Rtrad Nd. r@mmzals all(bfowhlch are

cl'ass a ass i nclude patients having a_fjrst
mqomcxr@tr:d dflﬂf@érhé’ @%rf‘f&ﬁ%l cfigeosd liﬁgutﬁc?flfdé@fsﬁg‘t PE s Reighborhood

5L BBk R s f s et

g=(e1, €, €3, . . ., €n), Where e; corresponds to the expression level of gene “g” in the ith
sample. A class distinction can be represented by an idealized expression pattern ¢ =
(c1, €2, C3, . . ., Cn), Where ¢; = 1 or -1, depending on whether the ith sample is isolated
from class 0 or class 1. Class 0 may include patients having a first clinical outcome,

and class 1 includes patients having a second clinical outcome. Other forms of class
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di stinction can al so be enployed. Typically, a class
distinction represents an idealized expression

woabdemeoes wher e t he expression | evel of a genePC$/US2005/042591

uniformy high for sanples in one class and uniformy

| ow for sanples in the other class. [0046] The

correl ation between gene "g" and the class distinction
gi8find@n &n@%@%r@ﬂplb e Tigbdly; b eialodBensti@l £preBigs an idealized

=[1(g) - 2 61(g) + 62 where 1
¢>§q[®¢a(§§3@matﬁeég) IGORN I SERION Tl .

| evel e C
paUeled g PFRGmI Lol B aifety BROUREERSS L e
agoepar d Tdevdoaﬂelamr@nobeﬁvsfeenlgeget‘@naﬁd)rnhtedclesspdfssisfctmn can be
evel s of gene "g".in class 0 and class 1, 10
H@QMbwwnalﬂomogﬁéﬁ%%sm ute val ue of a
signal -to-noise s | at t ne is nore
hi ghl y expressed ;ﬁ%‘gne@gvﬁ §@P1]aﬂr§?<itg% thﬁgggt her. In
ohereqy éghpdrd, up_(g’)aepraﬂqnitehe mgsesdoft the dieg-iramsfotpacd expression levels of
si gnal. -, to no se or es ri.se pur
BRIV 4R G125 P ER GHOF O T RERLT G 0 101 B pgoent the standard
Eé\gatﬁ)n 5f39feel§§-ﬂtaﬁsf@rrﬁéﬂ eghradsidNetat weeand he” & @l§§s 0 and class 1,
distinction and the expression | evel of gene ;P
RBMISIvelyS A Oiphe] atiedute oirkugs| cdtai Séﬁnabéq-Wé‘éfh SefEp & @'tesg;her the gene
theclas distinction c sured b er,
AR B A S b PRoOREar o s, TBat rEshe Mot the sampls
aeef fol gdrant thelsidnalto-Ebist isc@an c&hpﬁlﬁna&lchad cﬁmmhﬁed ARMCs and,
by those skilled in the art. [0048] The signifi gance
gferafpis, dor siEnalttpgivisescnse X (Her TSpHEFF Brsdalipmpetween the class
t ction can be
BOBERTLARE! SRR gL e FLRICDCL o <
povasyal |y The @brﬁbﬂsntb&t\@éeng@mS‘ i dokdi thet diass distinction can also be

nei ghbor hoods of the clas tion, C

n@ﬁ%gﬁql F})éft PIaEn gnet]gqfﬁg é‘s‘a% ag tt %ﬁrﬁ)éln gglrﬂgf\ycgp cogiﬂment or the
%ﬁ?l?}(?e%ﬁ 'd?&:fngatarsg%gl%&atf@f %}ﬁﬂﬁsesékﬁfé'dflh @@ty correl ated

W the cl ass

tincti correl ati on bet ween
(80483 and Thhesighidiwanati <ifi thet icomelaté@m dwtween peripheral blood gene

e

? ?1(9{ tedtd &ﬁ@lﬁ%tﬂll&rﬁléh H@HsitP U$ oBRdsORRItin B H&i gl @HOSHS of the
he class distinction and the X-axis indicates the

slaze distinchien, resi gdthparhddd l(ahdcén papigipsc pyggesiyr hals many genes have

show different si nlf op .t n

SR, LT S0 5490 PRS0 o
aReaiby tReveHRdes @.h@&ﬁe dlaSst Hﬂﬁhd:tﬁﬁhscaiﬂbe alh@@arh)tﬁatlcally viewed
included in the plot. -15 WO 2006/ 060265

rd@wglszmgmm@ aqa@g;;}sgplor, rinpiigh dhe gofvie Repgesepts dhe number of
gene% %hl% vaROEsS e?éﬁﬁo?lbfo%%s LR uhi EheRi RS @iltinction and the x-axis indicates

the size of the neighborhood (i.e., P(g,c)). Curves showing different significance levels
for the number of genes within corresponding neighborhoods of randomly permuted

class distinctions can also be included in the plot.
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invention are substantially correlated with a cl ass
di stinction between two outcome classes. For

wonstcmaess t he prognosi s genes enpl oyed i n t hePOTAS205/042591

i nvention can be above the nedian significance |evel
in the nei ghborhood analysis plot. This nmeans that 5
the correl ation neasure P(g,c) for each prognosis gene

[:2§49]UCh tihafa B?%rﬂ%ﬂ?ﬁént@f tH#e PREnoMA tdtnbs th®loyed in the present

ei ghborhood of the class distinction haV|n%@the si ze
iofer(og, T} substgmtgeéb/eﬁorfqi@{ﬁd vwithe a (ks é}ls@}ct@@ Ewean: HY G, outcome

the co S d| nel r £

HPEeS ChERRABN Ne IO SRR A5 By AR Mo THEfifhon can be

§fve AROMBEAN ls1@ﬁifﬁ'ﬁﬁ@—; lebélén piieagigibioshoogexmelysie mpjtoyrénis lmnans that

t he present inventiaon can be above the 1OW 50 bQor

tj_l%cgggelgn@thmpa%@] BEe.¢)for pachpsognosis 958¢ & $pic )t(l%tt e num er o genes
ﬂ‘llhtéé ﬁﬁgﬁbgnhg&fs{)f e A3s Hgﬁﬁct?&r{o}ﬁ(/mgstﬁg Qe of P?g,c) is greater than

or s'contaln as nany genes as the re

melrgfﬂﬂi&f ld @enay withih tHa:ecarieapxmdn@ 13¢1g}nhmh¢mls qf()@g@)]mly permuted

Cl ass predictors can be canstr d us b |

gﬁﬁgcﬁg%r}cgo%ﬁ e gpe %Slglﬂ)‘?l%@@ﬁ cve ﬂ{ Fle)(ﬂ er.ILHset%%ce fle 3psrognosls

gén%g egﬁ }%dafnetﬂés fedbnt’ BBl SN BS oGt ABS 10!%]71353%8 g or 1%

solid tu r patient of interest. In on

sighifidimrerievelt hés psaphesins xge ﬁlgglﬁqan@ telvalsgleﬁrSe@lnat: gy of random

are |limted to.those shown to

%%‘&fﬁ%@é& 6 aﬁntar?enl?ln?és%eneﬁlagttf%ct ol ﬁ&{}hé)é/d around the class

pehUiAati on test, such as those at above the 1% 2%

5% 10% 20% 3096 40% or SOWbsﬁgnlflcance level . In

H950her eﬁb@ﬁimadwtm& lsen dgpraasEncied [usipgl thefprogayss genes of the

r ognosi s.. |
BSROTRLAAETE AR L B0 A T b
Qfsolﬁiﬁltthrﬁ&t Ea tidApBf lnliteieb@ ot by erﬁb@diﬁqeﬁf thcaprognbss gkmes in a class
St anot

enbodi ment, the prog ne
ptedsléorpﬁl'éd]il@!t@¢ tRalhese Ghoup 8| bt §157 Ao Yocrorrsfa@edg)vvﬂh the class
gstl gﬁ({nﬂg’otglgi)r m?ﬁ'fgﬁgﬁ fE@Ptsucllt z%ech sevaﬁlaﬁgvé‘ﬂlgql% D%, 5%, 10%, 20%,

ed distribution, two
SayHp UeY oL skl sigdficare ééveﬂ 0 in amtlnermnd@ubscrst, @lemeipreﬁﬁan level of
O o BheElioL O ol on Rl A s o Bty tower
é%}\&@? o?toﬁé cﬁs’s Gl paficSR | thaL ANER Gher Blﬁssﬂbf f)eﬁfeﬁﬂsceln still another
ween t é&pre55|on profile a proq
gaibedinreng e pliogse;smgerp:aun eplass mn@nctom aﬂw@ opahen Wérvalues of P(g,C)

| ass of _patients vaI [ ie
L5 Bl b B B SOLEES B e, o
REkMGRN, R §o Qtung% S@ﬁ’ar@é) ®Plehch pro@posiNREI e in a class predictor
pati ents. -16 2006/ 060265 PCT/ US2005/ 042591

Tmosmﬂen@dtﬁ @e(H 81095, BE0LHRP05 0880 heqrdgse The 10-%311*l suggests
5 PR B Tu HERRES bl Rhe PBRIC fdession profile ofa

prognosis gene in one class of patients and that in another class of patients. Lesser p-

values indicate more statistical significance for the differences observed between

different classes of solid tumor RCC patients.
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m croarrays (PAM nethod can then be used to identify
gene sets that can best characterize a predefined

wourbemeees| ass and predict the class nmenber shi pCofUSm®da/042591

5 sanples. See Tibshirani, et al., PROC. NATL. ACAD.

SCl. U S A, 99:6567-6572 (2002). [0052] In many

enbodi nents, a class predictor of the present

[ gnt i onTH@%Aﬁ‘M me888tcar QecPbe dséd it®RoREGt p&pherdedlood gene
eave one-out cross validation, 10-fold cross

exiresdiani pmfiles with ofléhiel oewcome @i&-‘ﬁﬁe&n The aradjgiopalanalysis of

k-fold cr al i i on,.the d

AL Sh AL IOR, 0B L gl 488 0ol can e
Eﬁaibéd?&iieFa tpré®Finee &ﬁfﬁcoh&dt:la@ ahé apﬁbchgt thiat clgm;e rrmfm‘ttek@np of new
subset s romtrainin an usi n the omtit Su t
saveplesestee Tghhans ef@lg 206 Nale AHD: pFl b Lo @fﬁﬁ G572 2002)
t(f()55 equains alﬂgr T va Iﬁé Zaecla§§ {énﬁ:%fe&f tthQ resent invention has at

20k one bl I 'dat I on. many i n tances a
agts SOpr padiztion adcutdee yodes derve-anryoain taram haslfdaabnl éegold cross

ek G0 LRIl YD IG-F B clggalidation, the data is
@) deqqﬁ A su EtsAbgf gh £§l§ i1l GAL | P md@elli9BRaRled k times, each

er C ass- ase rre atIO rretrlcs.or stat_lstlcal
nﬁtenmmg:@n oak o6 thzesubssefiomdraidagand ysipg hyrsitted gelretas the test

whose ex Si 0 rofiles in i phe bl ood sa
SHIED ot GG i BHECLTHoR i Qb ECBIore SUTPE S Bocomes the
RaLL-BRL- §ut M’l‘)@y V‘aflditnﬁlselﬂ'rﬁ{alii?diﬁstaﬁ@@ Belferdredigre dfythe present

using public or commercial softwares. [005 O her
n&tehurdshasapﬁ@b%% T0er0, WOky 9844, 108 9P raseurpe L g ileave-one-out

0 b )
n?%ﬂjn gﬁ)ﬂ%%°§§¥%ﬂ ;%np§%%g?ggﬁ&géﬁfg?ﬁﬁiaoassays

gﬁ@?] as EDtgh cliRsha0Ed Vesdlatich Bleaics dihesdstigalnartiaide can also be
ifferentially expressed in peripher I bl ood ILg
@eedgto idgRIGCHyO FHOSISEENRS ‘ﬁl&ﬁe@ﬁplﬁa%l%ﬁf fiSéPaﬁeFlP erplyblood samples
no
JEHUREVS] S50, LBty (A0t SR8ER. A Y RE s
@aﬁlséipmfbrﬁfed wlheas pn‘blipat ¢cammsrcid seftwaanest i call y
different fromtha not. her flass f 25

EO9541 nst afther pefho QPQP & of KigBHIVARS r%ﬂ gliognoms génes include,
%‘il?&ﬂeﬁ;olt ?%l}itetﬁf’]e . Ebﬁa 'T\R)?th&%s]'?:lo@ €inSsitu hyBtHB8Abn,Sand immunoassays

sefved difference can be no nore
tshetn a® FOSSAD RIA, of V08Em Rlo00The®: gO6S,ar® diffoentiagly expressed in

:Pgégliqrifl%é%odq 1\4% t(g?gr ﬁ&j@@?}zof%%% I?;la%i gpeglen 5118F ative $Hfother class of
%gflérﬁé drin fA £ ERRE, ethé BVérE@ FRhaRe blBWex SBYi 61 SdveNof each of these

Fevel between one cl ass of patients and another cl ass
@kngaini ere slass 0F paento 0% s@Eg Rely pifferos Gosy tepsn another class of

Q5 ragnosi s ene for, ot her I . di 4
pae A, Heaap iis? A EPhig PR AL SEA e s e,
'Sﬂﬂ&ﬂ% § QJ%Tst)A&tﬁ-rtgietme@ea ﬂ@f@ém&nmebme Anéreethan 0.05, 0.01, 0.005,
eri era | 00
% OOlpO 0005, 0.0001, or less. In many other cases, each prognosis gene thus identified
has at least 2-, 3-, 4-, 5-, 10-, or 20-fold difference in the average PBMC expression

level between one class of patients and another class of patients.
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expression profiles of these genes and patient outcone
is statistically significant. The peripheral bl ood

wexmiedseicon patterns of these prognosi s genes RCE®US2005/042591

therefore indicative of 5 clinical outconme of patients
havi ng these non-bl ood diseases. Il. Identification of
RCC Prognosi s Genes Using HG UL33A M croarrays [0056]

@@%}C oNpPr pRBAoLiHgeRRI BF bit¥ér @bndldodCdiseasesoéankbelsigyilarly identified
ancer and i's one of the 10 ten npbst conmbn cancer s

aaeoidirgyitst thie gireseatiinyeutinns vdere @érﬁgfrﬁl@rlwg betgesn thgippheral blood

mal i anc 2% of canc e

BHEG thrgte I?eg é];tl g]Pege §ﬁ%esscorﬁaﬁeﬁt (LLRI: cpmite I %%c\%lc%lgeyﬁﬁﬂcam. The
WREAPBIb ol @ik pRBEi b Phttersl aghmqﬂognotsis oSS, art yipdré foedinbigative of

nul'tivari ate assessnents of sever key i ndi cators.

dénicah owteams| of pabierds prvimhibesq %Ons‘élBP$ﬂ1§ea§9%t em enpl oys

the five prognostic factors proposed by Mtzer, et

al ., J CLIN ONCOL, 17:2530 15 2540 (1999) - nanely,

Kar nofdskfigeich@fRT BroghadisiSenaeUsing Hacta8 2A Microarrays

dehydrognease, henogl obin, serum cal cium and

pr esence/ absence of prior nephrectony. [0057] The

gfgﬁ nt {: Qléeg%tlh%bﬁﬁr R REQITRERy BEARS aldd BSAe of the
er hera expression profiles correlate Wi th

pat est  coutrmomecanner€Cin- YWcﬁlsHhézabycoufmGS cymopsisiagi 8% of adult

%@%gg%é%/ﬁﬁ) éggcggre@’atﬁ%g\éﬁk der(%:lg:ir%)?grl%sﬁgtfé&&ls and scoring
bRieChave! Qeetl‘lh@erv@%e&\’ﬁfrq)aﬁeﬁ’tk YiZdo&d wikh BOWY Qhﬁﬁédi d¢ multivariate
arrays (HG UL133A, Affynetrix, Santa Clara, CA USA) in

essdmments efeteaeral hey akrap. Armwmpé%ronééw%mﬂﬂ% ﬁ?‘ﬁ@@ system

ossesse tery }
R
£640CA 9997 2 ﬁdiﬁél?ﬁl(afrfo@dk‘yp@rfmaﬁ@ stbﬂu@,odsrmfn la2&ted Behydrognease,
advanced RCC patients (18 fenul es a?d 27 | es

peneglobipasirig dalriwmpmdguesenes/hipen of PEIPT AFPIEEGIRRY-
mqs en | %? f#}gglnf %}{I]\%gﬁén {d%ﬁt Ebe R@@gﬂ@gﬁ@ﬁ? %Qﬁ@scwh?se peripheral

on of stuﬁvvasr Ived for al
Ib[tfédvdx@u@lsﬁ)napxd)fud‘secq@fewecmtm@stlmb pruoet by Gde7190thatapy. The

AT T -
((%h?cgs ! liﬂﬁlﬁs)aéolfebt%d %Jrfop k& 7(‘jCIg’J‘ ToePeRdPy GRAY ﬁﬂélg@é&labn oligonucleotide

ar car Cl nnonas , granul ar
papyd (BEYUBA, Mfymetme,dSaméJCW&,sCAﬂJSAT@n otdgznm detgppiae whether

ﬁal@%?)SI f%ﬁeygqegl&jug@li q{%gtga ST p\%qﬁésv\g tfza]%gq?r/ Q}S)%%]?patterns predictive of
W%hggngescent (44 Caucasian, 1 African-Ameri can)

a nmean age of 58 years (range of 40 -
\00583) . | MBMEs overe isolated priomiel Ggkd’ B@fapérrﬁr@nvﬁepﬁheral blood of

rllléf?\tg?%}g: d ﬁ%%a‘&gnrt]g 1 Sqemafa YRS (iin'cﬁ&? 8&1%%&% g %hgk%ck clinical

trial study. Written informed consent for the pharmacogenomic portion of the clinical

study was received for all individuals and the project was approved by the local
Institutional Review Boards at the participating clinical sites. RCC tumors of patients
were classified at the clinical sites as conventional (clear cell) carcinomas (24), granular

(1), papillary (3), or mixed subtypes (7). Ten tumors were classified as unknown. RCC
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t herapy for advanced di sease, or who had not received
prior therapy for advanced 5 di sease but were not

wappiempee2eat e candi dates to receive hi gh doses s€Tius205/042591

therapy. Qher inclusion criteria included patients
with (1) bi-dinmensionally neasurable evidence of
di sease; (2) evidence of progression of the disease

Pz{tieﬁfs \R/&esﬁrﬁﬁléhl? R Chucdstin deBPerRq®4 ChuckSiae &1 Sfridhn-American) and
(4) ANC > 1500/ pL, platelet > 100, 000/ L and

h@n@gnm age of 885yegrSdLrange59>f 4 eqlhvearplenalnolusien pdisria included

evid er u cre |
patie % wﬁﬁ h1%[8§ gg:g 68? iy egpg anca?}iunC Ié(’)é%@g{/ : gnléa!d? Eelved prior
ﬂ]!efaﬁoﬂf Ui a!alvénébd5d1¥ea§@ p&t whbi adt n@f recsivedlprian dhe‘icSﬁ'y <for3:xdvanced
upper Iimt of normal (or AST < 5x upper |

fisrase | but jwerp| %rapﬁﬁipﬁéﬁeaéfﬁéil%@setop’feé"é@ﬁ t151g1‘|1 ?;?fe% ef U therapy.
g}%g' E%%E&%n ritRth MR ed %‘éﬁ%{té{ ?&gllﬁ gﬁ? 9)61 gﬁ%sg@l/aﬁ} »measurable

formance st at
expact i Qlyseaée &) ¢védsice bR progeskion ol distase peipi testidy entry; (3)

é?&ei%efﬁef%%% oalder (B, P Blopel. Airic o by il ppmogtobin
gl\?%gl éq%'%:%c%gﬁaté’frerﬁpﬁﬂ@@ion E3denclasiDih@naR¥atiine < 1.5 x upper

hin 4 weéks of start of
ﬁrmstl ofgnorpud); (&)radequaembenaiic Huactiomi @frxdmmﬁbbmtglamubmaf 1.5 X upper

s ces o ALE St il dorg T HEAETI B PR ligdt of nommal
H'Memﬁétaété/s%s Wre [pRGeNtY. (79 se@ﬁn@mws@abl usE50fng/dL, triglycerides <
I munosuppressi ve agents including corticosteroids

@@) mabili;v@) 2CQGpedoinpmse stais G-egandr @y atlife grpegiencyi of gt least 12

S N SR e SRR, AP PBE: oo v

eRRtaB®Nt (9F surbég- bh rr@c&b&ﬁtdpg V\@ﬂhfny Bhteaks (&) stattsbd rcy)smg, 3)
of prior malignancy in past ear

haveqtberaRY tarvhiolpeico thepapyr B %@%a?{tthlﬁl %t"f"&l,‘s fndfart 10f) dosing; (4)
?re e[glt%gp it rF y&%f 191(/&‘? aﬁ%rLa'P %%ént\l%tﬁllﬂ oiddls of start of dosing; (5)

anty al Iner A sk associ ated wt
ﬁlﬂmhh@domlirbﬂfilseﬂrst:ithse isdwdiyg tifse [KNOBA ]IoT&eeHéVaph&an@edr receiving
RCC patients were treated with one of 3 dos g gFI 6) acti
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uratlon trial is an estéer ana g
hn@nwhnmmmdﬁmppﬁe@xmmmmhapény@nﬂmbnﬂnagtgﬁ@hem%0 life-threatening

ot Iectlve i nhi bi t.or of the t

G 01 FStoh & Rt TPl Jooo5r MRy ) PRERgiviey t
3RS WatiBR 1o laha Pl 1? 5§ 6%@@&31 agan@aitﬁemmss mcdhu\dmg substantially
phosphoryl ati on of i nase, which_ -19 WD

2@08&@ﬁ&z&BIQQIﬁ@E&B@bﬁ@ﬂ@@gmonﬂ@&@EF%WAn i ncreased

BT 2 e T AR R oA R AR ko .
e o3y, g5 nt/, ot 150 uBgddmihiSterdthadd B(D)minute intravenous (IV) infusion
once weekly for the duration of the trial. CCI-779 is an ester analog of the
immunosuppressant rapamycin and as such is a potent, selective inhibitor of the
mammalian target of rapamycin. The mammalian target of rapamycin (mTOR)

activates multiple signaling pathways, including phosphorylation of p70s6kinase, which
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effects on mMlfOR and cell cycle control, CCl-779
functions as a cytostatic and i nmmunosuppressive

wagesstos0%s[ 0060] Cinical staging and size of pPesiuSmb/42591

recurrent or netastatic di sease were recorded prior

to treatnent and every 8 weeks following initiation of
Ca-779 therapy. Tunor size was neasured in

eesnlts At Bicfeasil thafPatidredl 88 TO® MROVUC eneddihd erotemgeatolved in

di aneter and its perpendicul ar. N%giur bl e _di sease was . .
dapslaeen asd ayy Brigithedsl ahaseIqf thesels Gras By asifysnof its nhibitory

WAL mtrHT%.ga u& &efi 5}7&6 Qoﬁ{}bf,)ycéﬂﬁé? qﬁnct?’n%aé/s Qr cytostatic and

pal pati on. nor response was determ ne y the 'sum
afntinesyppockant agaft. al | neasurabl e | esions. The

ories far assignnent. of .clinical response L€ ..
300 "oy il i ) o eI TP PEegac discase viere
RERIILBSH 0 A BBASE and LAY R HESB SR Wik NRMiatiSS BPUEE779 therapy.
partial” response, and cofpl ete response). The

Jdarnegmize os nassingd e rveniamheisrogrbispsrtethderthe peodvigt gethe longest

risk assessnent (fayorable vs interned at S _POOL ). .
PR e, AR B TRE Bt 2 Rfgplmensionay
5L @aBR RsibaViwhab il idsnaas es3meah, byl TPadneN-say or palpation.
possessed an internediate risk score, and 22 patients

rlaswirvespoaspvies dpeopined by the swsiof itheapiodhcts (0f allgaedsusablg lesions.
th Qr | I f s ' ver al Vi

IR AEALE AL E A PG S0 TRl LA e oo

Asfisitions ¢id., progpekint Slisch) GldblBdiselst,n@ima mpsReissyeyatial response,

isolated fromthe 45 RCC patients prior to the CCl- 20

779 compledpyesperse)hd healegenl fHesygnpruel progypsispunder the Motzer

%R &Eéﬁ&t%&vkﬁb%ﬁﬁt&ﬁ% %’e‘@égo i La?ér eli0 AdGhg the 45 RCC

manuf act urer’s gui del I nes. n EXpression
Aatdéntsi 6 weilke abuigred| a Mamomble( Fak tashssmeit] 071 prReents Jrossessed an
Affymetrix, Inc. 1999-2002), the entire content of. .
BT st oitBis, AP0 RERY 5SFEl 8/RE SR Ssificaion.  In
vahgiorats that fedorieM cPiQBBatidhseRIEhI1e SuRWal NdVRRD to disease
algorithm and signal intensities were converted to 25

foregyesin wereudiongoniteeedaadlimidat enfdpeintsy nor mal i zat i on

TR o< AyReit Bt osvot o ERB TR 45 REtebafoegu o e cor

177D GherbR. COFheeSS baASEAE %n_rql_bé, ADGAre Bybradikéd ©AGOUS3A genechips
106-day TTP or year-I|ong D. Severa Cross

vasardimgi onthsr owadiaetuter’s geielinesgSeebiracohio®okixpresyigy Analysis -
vlaelchrﬂgéll uz%l.e éf“t%g. 01923 I§eQ/ ;&?D&'fﬂ%%ﬂg, d 1@%‘—506@' (ale entire
cross validation, were efployed’in-order’ to assess t'he

aoakha ey whid0 isNac3Hoftan 8aem BCTéBACNS/NE2DO Weed calculated from
cl ass_  assignnent. A nearest neighbors al gorithm was
wsehe indengiins, iyt EheghiyS S algorithm, “and signal intensities were converted to

frequencies using the scale frequency normalization method as described in the
Examples.

[0062] All PBMC profiles hybridized to U133A genechips were divided into
categories based on clinical stratifications of 106-day TTP or year-long TTD. Several
cross validation procedures, including leave one out cross validation, ten-fold cross

validation and four-fold cross validation, were employed in order to assess the accuracy
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classifiers of increasing size, which were eval uated
by the various cross validation approaches. The

wohemaicé2eer s t hat gave t he hi ghest accuracy of PCras2005/042591

assi gnment by each of the 3 cross validation

approaches were identified. 5 [0063] Specifically,

classifiers consisting of genes selected from Tables 2

@f Bass WRlsBnbiéhl. t ANHeRYsR! MadiArs| AlgoBiiefl whi QRe@ Q6 WeRBlte gene
the 3 cross validation nmethods. Exanples of these

c asiBersi @fr ¢ mce@rasng | fizes twhiele d’velrfn evalppted by Wieavaricusexress validation

1-7 re r d| | :

TS, YR cBuRPr it B UPDENT S syBs E5 gpsgy by each

bhaR 3 368 waidslorSappydachbs weﬂédddhhﬂsdil fiers 8 21 were
assessed for discrimnation of patients wi th sho

(0083% t harSpeaibcalbyy $lassibiesyuconsistigs pf (g@n%saﬁeé‘%ct%&ﬁmfé@les 2 or3
9\%¥é>oﬁr i Bnd £0964L4 E%g{gﬁfcﬁoﬁla'c{ﬁr gtﬂa@ts' éﬂogsawpo{aagon methods.

ee Cross va I'on approache ave SIm
agamprsiofshat chisdfisrsass ulgn;tmaﬂ in Tbblerébsﬁflatssﬁefs lt-VI evere evaluated
cross validation anal yses of

W%F%YQ@HW%OWSNS e’ﬂrlb%hortd}e%ﬁ%é%é |dé¥& et Aortgﬁ%(greater than

I
59508 O, UK, Y31 L8 SR 80 S, BMISS of puens
wotht shoft TRs$ thakil 6 dess) eesBC onderf(ewater drmclOoptays)EgiRences

[ ege i fi sed thetraln

el &< e B diriceE Rty 8 A e Bliifigh bpRbches gave
6368 Redtacies $PBhESasddnadt 2Thd RestltsSof Rt &@B4s validation analyses of
Application Serial No.” 10/834,114) were al so present

thre 471‘%1151\@,(3; S@nldmhxbrl(d@eé to Ud%/é@hlﬂ?s If@lrﬁé@@f@aa@m pathgdasis of year-
E lﬁﬁlvggarﬁl %ﬁ cgedW{ ! igsriget%rlfﬂ’&@m {{1?1 as%ﬂgcalt\/tl?r'l %n t?e basis of 3-

T& sV
%m@rmmﬁﬁé@@&%ﬁ R@?ﬁvuﬁ%&ﬁﬁft @éq?liéﬁdes 1ﬁQhé\|gMeMila'ssﬁlers based
MMNOOO OO0 OO It all N" MO D\ i- Nkn 00 rl-i

W the trpipigg-set of sgmples. aybyldlgeq_roNhNAffymptgx [HGTQJ WA elyps (see, e.g.,
Rablel20 7841 in U.S. Patent AleEatlon Serial N& 10/834,1 14) were also present in
Tables 2 and 3 (e.g., protein kinase C delta as highly correlated with short-term TTP,

and MD-2 protein as highly correlated with shorter survival).
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FRQB409 60 2efeRETH HiS2ARaEOPBIA expression level of the gene in that class of
patients is higher than that in the other class of patients. For instance, the average
PBMC expression level of gene FLJ20420 in the class of patients who have less-than-
365 TTD is higher than that in the class of patients who have greater-than-365 TTD (see
Gene No.1 in Table 2).

[0066] Each HG-U133A qualifier in Tables 2 and 3 represents an oligonucleotide
probe set on the HG-U133A genechip. The RNA transcript(s) of a gene identified by a
HG-U133A qualifier can hybridize under nucleic acid array hybridization conditions to
at least one oligonucleotide probe (PM or perfect match probe) of that qualifier.
Preferably, the RNA transcript(s) of the gene does not hybridize under nucleic acid
array hybridization conditions to the mismatch probe (MM) of the PM probe. A
mismatch probe is identical to the corresponding PM probe except for a single,
homomeric substitution at or near the center of the mismatch probe. For a 25-mer PM
probe, the MM probe has a homomeric base change at the 13th position.

[0067] In many cases, the RNA transcript(s) of a gene identified by a HG-U133A
qualifier can hybridize under nucleic acid array hybridization conditions to at least 50%,
60%, 70%, 80%, 90% or 100% of the PM probes of the qualifier, but not to the
corresponding mismatch probes of these PM probes. In many other cases, the
discrimination score (R) for each of these PM probes, as measured by the ratio of the
hybridization intensity difference of the corresponding probe pair (i.e., PM - MM) over
the overall hybridization intensity (i.e., PM + MM), is no less than 0.015, 0.02, 0.05,
0.1, 0.2, 0.3, 0.4, 0.5 or greater. In one example, the RNA transcript(s) of the gene,
when hybridized to the HG-U133A genechip according to the manufacturer’s
instructions, produces a “present” call under the default settings, i.e., the threshold Tau
is 0.015 and the significance level a; is 0.4. See GeneChip® Expression Analysis —
Data Analysis Fundamentals (Part No. 701190 Rev. 2, Affymetrix, Inc., 2002), the

entire content of which is incorporated herein by reference.
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2006/ 060265 PCT/ US2005/ 042591 [0065] The pretreat nment
PBMC expression levels of the genes in Tables 2 and 3

[0068] The sequence of each PM probe on the HG-U133A genechip, and the
corresponding target sequence from which the PM probe is derived, can be obtained
from Affymetrix’s sequence databases. See, for example,
www.affymetrix.com/support/technical/byproduct.affx?product=hgul33. All of the PM
probe sequences and the corresponding target sequences on the HG-U133A genechip
are incorporated herein by reference.

[0069] Each gene listed in Tables 2 and 3, and the corresponding unigene ID(s),
are identified according to HG-U133A genechip annotation. A unigene is composed of
a non-redundant set of gene-oriented clusters. Each unigene cluster is believed to
include sequences that represent a unique gene. Information for the genes listed in
Tables 2 and 3 and their corresponding unigenes can also be obtained from the Entrez
Gene and Unigene databases at National Center for Biotechnology Information (NCBI),
Bethesda, MD.

[0070] In addition to Affymetrix annotations, gene(s) represented by a HG-
U133A qualifier can also be identified by BLAST searching the target sequence of the
qualifier against a human genome sequence database. Human genome sequence
databases suitable for this purpose include, but are not limited to, the NCBI human
genome database. NCBI provides BLAST programs, such as “blastn,” for searching its
sequence databases. In one embodiment, the BLAST search of the NCBI human
genome database is performed by using an unambiguous segment (e.g., the longest
unambiguous segment) of the target sequence of a qualifier. Gene(s) represented by the
qualifier is identified as those that have significant sequence identity to the
unambiguous segment. In many cases, the identified gene(s) has at least 95%, 96%,
97%, 98%, 99%, or more sequence identity to the unambiguous segment.

[0071] As used herein, genes identified by the qualifiers in Tables 2 and 3
encompass not only those that are explicitly described therein, but also those that are
not listed in the tables but nonetheless are capable of hybridizing to the PM probes of
the qualifiers in the tables. All of these genes can be used as biological markers for the

prognosis of RCC or other solid tumors.
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are correlated with, and therefore predictive of,
survival or tine to progression in patients with RCC
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combination thereof. Non-responsiveness to a therapeutic treatment is also considered a

measurable outcome.
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h .
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2)8%%17%%1‘0%8%{ e L%%noggg?ggfz%gii ipto dridBmgene 12 8nd\@ass of patients is at
least 2-, 3-, 4-, 5-, 10-, or 20-fold different from that in another class of patients.

[0079] The expression profile of the patient of interest can be compared to one or
more reference expression profiles. The reference expression profiles can be
determined concurrently with the expression profile of the patient of interest. The
reference expression profiles can also be predetermined or prerecorded in electronic or

other types of storage media.
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[0072] Genes or classifiers that are prognostic or
predictive of other clinically relevant
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|
nucFelc a01d array gene expression analyses or those described in Hill, ef al., GENOME

BioL, 2:research0055.1-0055.13 (2001). In one example, the expression levels are
normalized such that the mean is zero and the standard deviation is one. In another
example, the expression levels are normalized based on internal or external controls, as
appreciated by those skilled in the art. In still another example, the expression levels

are normalized against one or more control transcripts with khown abundances in blood
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expressmn profiles derived from these blood samples are therefore baseline expression
profiles for the therapeutic treatment.

[0087] Construction of the expression profiles typically involves detection of the
expression level of each prognosis gene used in the outcome prediction. Numerous

methods are available for this purpose. For instance, the expression level of a gene can
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reference expression profile(s) are constructed using
the sane or conparable nethodol ogies. [0083] In
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at a . statisticall nlflcant C at.i an_ ex
SR HG 5 RPR o TP ERTED AT e Oh B P oSl ning with he
@iﬁrs‘?fclykl%stﬁensléﬁ@§ﬁtﬂé|191@% %@E‘iﬁkf@ﬁnd 26nd M08 a]his esaid to be the linear
peri pheral blood sanples used in the present invention

pariobefitbobaed Affer aome ssgertierampnkmaings g slapgof the line begins
g%?igcgrlségste? rSIP] regzg{r%% A b{a% 9& 86 OV'Aq etﬂlst &ht tt ee concentranon of the

€ gene expression patt ns In

heHHcPeirbfBNal bdbard asanfbes tassnctiked cale. dlhmg:xs rveid to be the
is statistically significant. I'n nmany enbodinents,
dlaterudertiguelcdaeuivé. neasured by patients' response to

3%695? ape ) C o%%&ﬁfa%ﬁ]g)f 1S3 DA ih ke BLEAdGABPLEhe PCR is

ed in Outcone prediction"are isolated prior to
toRgotthaapetid stattingatomeettratithef th pres dieforephofiGRess begun. By

et i B3outsnaron B heRIE bk e WAERERR LA in PCR rections
ttﬁa?%a] e om1&08 l%; %hﬁﬁhﬂeﬂ 8N cPlled BRI @RI BRIONNear ranges, it is

profiles typically 1 nvolves detection of the
epopxilels 26 aletermired thefrele@ahcqncograsoing of8reespgsidig target eguence in the

ey G e R D
QéolBe@ &A% ﬁﬁfereﬁt&%sﬂé@ 2065 00 2610t R HIRAURE/JT4RBS Sdecific mRNA
from which the target sequence was derived may be determined for the respective
tissues or cells. This direct proportionality between the concentration of the PCR
products and the relative mRNA abundances is true in the linear range portion of the
PCR reaction.

[0093] The final concentration of the target DNA in the plateau portion of the
curve is determined by the availability of reagents in the reaction mix and is

independent of the original concentration of target DNA.  Therefore, in one
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be determ ned by measuring the | evel of the RNA
transcript(s) of the gene. Suitable nethods include,

wouabocaeeenot |limted to, quantitative RT-PCT, ROTAIS2008/042591

Blot, in situ hybridization, slot-blotting, nuclease
protection assay, and nucleic acid array (including
bead array). The expression |evel of a gene can al so

Sk ﬂ'gﬁlee%;l%l'r%eaﬁ‘ﬁ UaRERLERE oPthe BWaIifR BOR products are carried
%@?ypegéf e(s eh odegigy Pﬁggaene.' u}table égthods .
outckhiete thebBCRareactimts arkiini thedinesr, portien refathsiyeuryesuckn addition,
as ELI SA, RIA, FACS,  or W rn , 2 di ' I

@%UVSI ENeBBAGEs P ,thﬁag@pgégbé? r%grrlg{\%y,cano rbdep :r}lg)?@%l%%a to some
AL Aent LIRBI, Whi®NRapBeBSded dnhetheriptepsaliyodxistigeRNAfspecies or
a prognosis gene is determined by neasuring the RNA

entemeldy inttoduesdeRNG spepies.g &he abundangseti aoprstelapmBah species may
| RNA 10 ' d h ' L
Sroga " deripr el RabaE e B AET hbREGIST BT HRNG! Bhecies in the

feidheds i ncl ude guani di ne i sot hi ocyanat e/ aci di c pheno
nmet hod, the TRI ZOL(r) Reg)géent (

lnvitro ,?,n) ,.or t ri)%
084b - Fashmergqrhgdimgntythe RWQE?&WOQ.L%* izg\jRternal PCR standards
o : . e _
3PS R IR T SOl S e i

pdaLiéth i Fcktht 0P CRNAnlificaRNA bief smeplel sengi ¢heir detacphases. If the
uantitation. 15 The anplification can,be

ith
BIOEEFP e SRPISH ISBCRF TEACT ALECiPRTTIEr PE g phases then the
%64 NS dant ngﬂoHQ&a ?g{%_be%%%en Rlathvel§l LOEk-fePresee@r S€omparisons of

transcri ptase PCR , _isothermal anplification,
tdlghseabundimes emdt ifonmaay diffyentaRNApaimpdese sugtoaB ] the gase when

one enbogjnent, the anplifi.cation .pro I .
P Eg R aeep Phiorouner bl P B e bes B faned in such o
LAY ElsSR HaRESEfERAcEs | iRt RlAMN AbuAdaMgesof KNASWPP&E less than they
transcriptase, and a priner consisting of oligo d(T

. . . : )
astuially areq (dviceancieciowiroisdiihthepptggal standid spmeel mppgabundant than

t d i s si;ngl e- SUPRTEU
G o7 B EEAR AP ) g PR RRRrthen it v
%&h@ﬁ@ioﬁ§ﬁ1ay%%d&&ﬂt%ehm siNpke to break up the

RNA hybrid., After synthesis of the do bIe-stranqu )
{994] T7 Pneroblsan inhereat i Glinicah supplosis dhatpRgy fg of aable quantity

tran i f C . . .
b BRREY: ol ot SR othq At RT-PRR € berfogined 25 o relative
lqa%rdilaatg&t RG“BB(ERq\U'ﬁhntaht iateeohl dtandandbini d/ihlit‘a‘{lt th@ninlitewrtl)all sta(ljndard is an
abel e robes. The ¢DNA or cRNA can als abel ed . . .
DT Fgole KON A BTN b Si8eb H88 Soaartt RN S deBER g, n which
[ ) / 8100 fold high
<010, 08LANROABTIRAS GRARE  ch
tlsmcthe an RN ManodiABIthe itargetus ddisf aspayd areasuies gel@‘flve abundance, not

g srz&?tre iaggn&arﬁge 0 hetrésiaagc {:vreirtqlr{N]Aes\f)gclziesq f a prognosis gene

[0096] In another embodiment, the relative quantitative RT-PCR uses an external
standard protocol. Under this protocol, the PCR products are sampled in the linear
portion of their amplification curves. The number of PCR cycles that are optimal for
sampling can be empirically determined for each target cDNA fragment. In addition,

the reverse transcriptase products of each RNA population isolated from the various
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interest. Quantitative RT-PCR involves reverse
transcription (RT) of RNA to cDNA foll owed by

woebwtocews quantitati ve PCR (RT-PCR). 5 [0091] PaTRSR05/042591

the nunber of nolecules of the anplified target DNA
increases by a factor approaching two wth every
cycle of the reaction until sonme reagent becones

ébah?lési B8y bd RLBAIART for tddBall &dReRfatidiP lof fdng@ltfiable cDNAs. While
econes Increasingly dimnished until there is not an

émgiriea sietérmindtion afpie lineetrange githe pamhidisatienyeuree and porgalization

is plotted on.which,t.he cycle '
s miegions grgrobie Stobag ol B e pgebiifig RT-pCR
AGR)s! hi@ dint RHERL caBY) be Sup#tidre tosexdegived frini \wedlakive quantitative
of * characteristic shape can be formed by connecting
REPLGR viithean iptsimad standsdi nning with the first cycle,
| ope, of .the, || ' L : . '
I5TE) P Ct bt PRl n B b E B0 e P ar
SRAHor gae@iiy drevaipasng ihd éxpiesion peoflibopLa plogdneis|gemeof interest.

begins to decrease_ and event ual | ecores ro. At
The Buqleir meid Heaye Gae éﬁppm%ﬁaloﬁlgﬂvﬁ%cqi@%en% ‘iﬁﬁé&”ﬁys' They can
%1%5 3E L 5 gﬁ%@}@%ﬂ?& ckfirdi pRVEs b @d pobitRis genes of the

IS 1S sal pl ateau portion of the curve.
$12692 invEneion.o it eahy akaroplenfat idast 1546.GH0 oI 0%NE5%, 40%, 45%,

S4%r of MR Bh OBt FLETOBE O chuoR gt e Biest bV Biep s probes
Re QES@C & oL sEhdNtihHY pg@oﬁ@ NeRRt I Ihe@Npfbet ken MGRidize under

products of the target DNA in PCR reactions 20 that |
Steingert ampluetesuiadit areprhybridirhén emndisiansds thp RN drapsetipts, or the

their lipear ranges, it is.. possibhl. determ ne the

?%?B?Fvgmégﬂﬁgﬁ?gifFBHE“@Pde8K§B§%?§%%$target

fROEENCE AR 28 heddihgHGidthgdMAontlixibhgearel bt 1dast BNBuingent as, for

m xtures are cDNAs synthesi zed from RNAs i sol ated

exapleli dohditions Gk showe i Falepy sHighhestripgepticpaditions” are at least as
bundances qf. th i fi. i-ch :

SBBEAE Sl hl A ERTELY B R, ADUIPRLGH f it etelnder o

hesBdtionecoditions sMgridizativel Tanpefdtiue ahidrBefifer) for about four hours,

proportionality between the concentratiop of the P
Prilaaied: By avve A0hweinus deshes WRdRIANGHATERSARUENG &V45 ganiifjons (Wash

he |] nge portion of the PCR reaction. [0093]
iﬁ%mf%ﬁgﬁﬁ%%ﬁcentration of the target DNA in the

pl ateau portion of the curve is determ ned by the
avai lability of reagents in the reaction mx and is
30 i ndependent of the original concentration of target
DNA. Therefore, in one -34 W 2006/ 060265

PCT/ US2005/ 042591 enbodi nent, the sanpling and
quantifying of the anplified PCR products are carried
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out when the PCR reactions are in the linear portion

of their curves. In addition, relative concentrations
wofhodesleozmspl | fi abl e cDNAs can be nornalized toPEDMS2005/042591

i ndependent standard, which nmay be based on either

internally existing RNA species or 5 externally

i ntroduced RNA species. The abundance of a particular

MRNA species nmay atdf. Desapbei detditiglsat i ve to the
aver age abundance of arl nHNA Species n the sanple.

00941 6 e PCRanptification

[ OO I] - CIIUJUI III:'IIL,
;J & P(Eszsitdan dar ds Hylaidizaten Wash Temp.

Sthhlga:@
aBRdigh et ‘g’“ % Thupgiabp)'as Thepdrangeind Bhife™'st rlatedBuffer”
"tlw he 10 pr hducts of the PCR

is effe gt
saygp ed| duri A5 EHESS] rear PH@ses: 0.3xSSC

amplific are
e sanpl ed4dtsdxBhe, p&adpimaBidarie
ma
Confar i \sclhngéRNAr(

If the JI‘O uc': s af
apppoachimgAtieApl at edd phase, t hdp*s heS8SCT ess abyndafit [xSSC
product becone rel atively owarey eSS et ed. or.

_ b at1¥e abysdanaesCBes hanammey| 87 <> 0-3XS5C
ai-fferent A mpt as TSLRE; page When Tp*; 1xSSC
exari- ~,ng§;’_\?§§,.,): oh-f-f mﬁu S—t{(p €SST 0 r]?ay SC
becpgne dipNarkEd iin stoh a 6@ 70°C 0.3xS
differences in relati \/%ﬁigﬁggi @@ﬁamﬁm@% esS
t hal thPVRNéCRMél | y a2 This can Iffp;éxﬁs-(a \/pd |f t hl:f - 1xSSC
i nt er nal i's h fore dB0fd N  the gsoc. 1xSSC
tar g’et. @t\@h | nt ernal® st Added;dxSSCabP% fatmamidat| t har
theyt ar gepwatben direc3p | i near cAhpFadkSMs nmay be TH*;4xSSC
made between RNA ganpl es. [ 0095]¢7ACpagg@nart nher ent i n
clidi call BNApRES iis th tmﬁ%o@rﬁsgt %8¢ RRhemaKan nb? t(g Ix85C
20—ar—etral ity ks P an-—ber Qv WIT THE T *. 4xSSC
RT-PCR igb é"%éuu u%;d: retativ eoléq %ES (Jl:]lall Ve '—I-PJCRX
W tig an|i RNarRRIA St artdﬁr di &r nal 67°C; 1xSSC
standard is an anplifiable r%p%&f orrn@.mde n
| ar der t RNACRNA: dr getSEDNA f r agnehit's gﬁSJSCn whi chl ¥iRa2xSSC
abundance of the nRNA encodi ng the internal standard
i s rolgiThy hForiDengthlisithat gitiipatetfanthefhybrifided esgoands)reg the
hﬂ?ﬂcﬁﬁhl %blynﬁ&lbéhc&% S 3YheiEabLtemhgrapainnobecide nola egst

§ﬁ’uﬁhﬁ)\ﬁb BRGLtIR %tnh@ 16n@aPie @bduvieedrtiRA that of the

10

15

20

Llﬁﬁ q lT,oﬂd% "’Wﬁ&bﬁély HQ@(‘S‘F knoifselfért iamchybridized,
r1d rﬂﬁﬁectl l%nal i Léﬁ@é@%@'ﬂ% polynucleotides
ée 1y reglo%ts g tim 9&9 léﬁ'n%ﬁtaﬂ{
curves a éﬁ%ﬁﬁ ]Fsgf% P 4’a M)EDTA pH
¢ éﬁﬁfilil B sebgtityged 3G &L B d% fubc} g SP%‘PB%‘fItrate) in
d@l\wbtuda?gﬁemand washaeidfars-on, 30 t he r ever se

t r ans i piage Toe dobridigatitn sappraRaaiqrdpbrids peticipaies rhedess than
0 Gasd pairsviarlegtls shedd BAG- 20566 hePOTHing o0 ssrads Glin) of the
hybrid, where Ty, is determined according to the following equations. For hybrids less
than 18 base pairs in length, Tn(°C) = 2(# of A + T bases) + 4(# of G + C bases). For
hybrids between 18 and 49 base pairs in length, Tr(°C) = 81.5 + 16. 6(log10[Na D+
0.41(%G + C) - (600/N), where N is the number of bases in the hybrld and [Na ] is the
molar concentration of sodium ions in the hybridization buffer ([Na'] for 1x SSC =

0.165 M).
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sanpl es can be normalized for equal concentrations of
anplifiable cDNAs. Wiile enpirical determ nation of

woheoslocoesar range of the anplification curve ardT/US2005/042591

normal i zation of cDNA preparations are tedious and
time-consumi ng processes, the resulting RT-PCR assays
may, in certain cases, be superior to those derived

fo100) 2 relRbhe/exAanset 4 hadleiv @cidSarkal cElGReVprésl’e:namventlon includes at
I nternal standard. [0097] In et anot her enbodlnF
e fhybridizing

Ivagt 5 10coranenerdifferept pie %ﬁd.% pddbesgrirelesyis sFRad
gnc{err OS%H’I }’Hl. glgl’ll?()rlelg {Ijrﬁl}ghjoﬁﬁl EB{I %gﬁ 1981159{ '(ci\f?e?erﬁfrespectlve

gene 0 e nUC el Cc acl arrays
pﬂignbﬁs gaim@ﬂ' the @ires@hﬂ poantivhe delildiploprobEiforahe sarse pr'ﬁgayms gene

can, also be custom arrays conprjsin ntr
Dby R GAPE GO SIGaRRE. She R ST cBpe fmay can be in
W}eﬁ% In many exanpl es, at | east 15% 20% 25%

@b 40% 45% 50% or nore of the total probes

{0104] cust Ghe aroley fof at plegmlsesmb afntherpressnt aveniomobas be DNA,

f h
BRbAN Aot HPSRITATTIETOL e GO FoIGP B Skagbe can be
@ﬁl'iéi‘y Aaw?én ' 6&5&&& CRAMLY OBSCcH Oad hgedRNdnfyARS C de@tRytidylate,

| ements thereof, of the correspondi ng
de@gagumyéatg,edmythyﬁllﬁsﬂ@®8§deﬁ$1at@s eHtithdpisi auanylye, |aﬁ§ émdylate) or

CONLALATS B er B B0 B4 KRB P bRy fsied e

St HERIDE. ERREblck @R Shesahfaléds ihelade, Ms arshdti ligiesd toasza and deaza
conditi ons A-F shown in Table 5, Hybrl di zati on

parimidite @rmlogﬁn@l@ran%@aZﬁwﬂneoﬁr@&thowdc%thaq I@qt%iﬁg‘/c?lc base analogs,
&vg%feérl’l %In§ oﬁ‘ In?ol}e a)?qﬁg Qltblda &‘%gtr(%gnf e?tf)%lls o? th@g&ﬂﬁ%gl‘iﬁ" byrimidine

["fowe m nut und
@Kﬁ?? @&mbﬁgg&%\g&ﬂi&t@?mdmt Jisactsay Mbgden, S0fuT,esefenivamdind phosphorus.
er).. - 2006/.060265 US2005/ 04259 Tabl .
Simuerly, il pelynesderiidei horboaes ‘Pﬁ%& rpeéjep&ag} ﬁ? r@?ural‘fy occurring

Y\4s t
B BB AL A ot g i

IObiAncdobea w5aoﬁ5}@ca1mﬁsﬁge slnoh B5C;to @ JnkaeE, sakpg ds)Bstinkage does
0% Lo r}g%&nelﬁ%r%g@ F8F an(ggﬁ 1n1 a%?egggp 1%51&1:1:(:?6.‘]15( %%é? in which
S0 Q:&%ﬁf{ﬁénbgs%s are joined by peptide bonds rather than phosphodiester linkages,
can be used.
[0102] The probes for the prognosis genes can be stably attached to discrete
regions on a nucleic acid array. By “stably attached,” it means that a probe maintains
its position relative to the attached discrete region during hybridization and signal
detection. The position of each discrete region on the nucleic acid array can be either
known or determinable. All of the methods known in the art can be used to make the
nucleic acid arrays of the present invention.
[0103] In another embodiment, nuclease protection assays are used to quantitate
RNA transcript levels in peripheral blood samples. There are many different versions of

nuclease protection assays. The common characteristic of these nuclease protection
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D DNA: RNA <50 TD*; 1xSSC TD*; 1xSSC E RNA: RNA >50
70C, | xSSC -or- 70C, 0.3xSSC 50C, 1xSSC, 50%

woanmwsavde F RNA: RNA <50 TF*; 1xSSC Tf *; | xSSCPCBUS2005/042591

DNA: DNA >50 65C; 4xSSC -or- 65C, 1xSSC 42C 4xSSC,
50% f or mam de H DNA: DNA <50 TH*; 4xSSC TH*:; 4xSSC |
DNA: RNA >50 67C, 4xSSC -or- 67C | xSSC 45C 4xSSC,

5&2@/5}‘ iQ iR fed 8nvo 1 NAY A 68 of hil andbeBSGubicic add $.$ﬂi th&RNA to be
NA: RNA >50°70C, 4xSSC -or- 67C, | xSSC 50C, 4x

smtltﬁ@d refheleesultRgAh RN dgblstranded Suolepple . is Z%gsélgefted with a

vaearsg %}% glgregtn i n I ?tran??ct %&que %J:lgghlgge éi‘ffme‘hﬁ? than double-stranded

pRllacols] gaé lafliﬁ@&nt ?&h&iﬂlsm@hu(ﬂem Iaﬂxgl tha@nkwmsailgﬂtlbdas 4 measure of
a target ol ynucl_eot i de of k
Hy‘sb&m%m efithetfhrast ROGh §RRF168 6o BE GORBRTGH ERIDIES 1 Suitable nuclease

Eyo%éugh 555@85 Hl%h}/cfeL{ﬁ% Rgfaéeg&ﬁ'ote &p?ﬁ% %Mdeﬁq}y' A8®idRf Inc. (Austin,

sequence are ybrid T'ength can
beXﬂ@tern1ned by allgnlng the sequences of the

G e lbeen L B el 0, B e s o
ﬁﬁpﬁ‘ehést Qnenbibheadh, bégreﬂ%wgﬁﬁg% aﬁ? UndthP kibvELRR Ahe art. For

can be substituted I x SSC is 0.15M
bec@nosingeris whdss gdiiamicdodatianshaviemnot bpen dgjemiiaRdzei Wi identities

d f TB* h
SO0 BB L 5 T TP T DA s, s o
a@n@eﬂsﬁorﬁﬁ‘hé farbdl sb@iaitds FhBsIbelrdpohdihf Gualéhss,tonaie ¢dreesponding

nmelting tenperature (T,,,) of the 15 hybrid, where
EST orimRiétseAninsedl according to the fol | owing

?@ﬁ% I’] on§|_ In (E)%:)en%géi(ngp #ﬁiﬁroﬁo?&@ﬁr&%@gs?ﬁ%? 4 f?%nro?ls é{%ne %gmﬁcantly

aRes) frofi@lie sdqyubided of bevgopndsd: gomes.4%his aa;rebepaahlsvedrby checking
| engt h, Tm(C)—815+166IoIoNa6%8 0.41(
eptentilguopalrimgnss@eness $etiRe Gibes cetomasabensy i{%ﬁ%?ase such as

I e
S50rithm .2 Thi3. algditin. 1nvcz’17es first identifying high scoring sequence palrs (HSPs)
by identifying short words of length W in the query sequence, which either match or
satisfy some positive-valued threshold score T when aligned with a word of the same
length in a database sequence. T is referred to as the neighborhood word score
threshold. The initial neighborhood word hits act as seeds for initiating searches to find
Jonger HSPs containing them. The word hits are then extended in both directions along
each sequence to increase the cumulative alignment score. Cumulative scores are
calculated using, for nucleotide sequences, the parameters M (reward score for a pair of
matching residues; always >0) and N (penalty score for mismatching residues; always
<0). The BLAST algorithm parameters W, T, and X determine the sensitivity and

speed of the alignment. These parameters can be adjusted for different purposes, as

appreciated by those skilled in the art.
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WD 2006/ 060265 PCT/ US2005/ 042591 [0100] In one
exanple, a nucleic acid array of the present invention

wonalewdessat | east 2, 5, 10, or nore differenPCprushms/i042591

Each of these probes is capable of hybridizing under
stringent or nucleic acid array hybridization
conditions to a different respective prognosis gene

fiLospe pfﬁﬁﬁﬂéthéfﬂu%&tl A eletdin develsOBE shef Broghbsis sgarm of the
prognosi s gene 5 can be used on the sane nuc|eic

pieseny invEntop ahdetgarised Yy sreaswang iedgvdapt rsélypﬁpﬂgﬁ;ﬁncoded by

an 0101] T
B}e etg%%r{oglls r%?e%] y g/ﬁetlgogg ?Elea%{&rqhﬁl&?&%%@dg@ zau?r% 7 1{1}? h(rjmted to,
frhohdabedyeof suchkheanuEILE®A] dRIAesi BAES, | doeadilotpr dbestern  Blot,
can be either naturally occ ring residues. (.suc S
a@@%w%ﬁgheav@ry, @@6@%&’% rad lq@a@ggx%aﬁg}p%ﬂggl throughput
e, 9&%{4 t [#hfle SMARK:AD

gﬁ)ggiur%y e%a 2 du% synt e?PE?éI };aq%)sjr odugeg anacoglghoreSls mass
s;tmtrometey,aa@mditbm an‘ayﬁ oambmlgsede3| red base-pair

oot ' inbreemboimasa L et Ry P ikcliR LR g e taree

F(ﬁelﬁ’é"d Iﬂe% 2x \Aghﬂﬂ?ngaE@'IS?&S anfibeli bafablRebeRediag it6 the target

ase anal ogs, erein one or nore of the carbaon and
prdtermg&rn imiromilizstl onteeselpatedisarfaens eg;mbiltmgmrﬁf@lmasfﬁmtﬁag%wh as wells

are s tituted b at ons

B o S B GHRE SRR SRSy 0P g et et
RAdadnkctiROWeHe baRkDBIREMOind hashinghie Setaie b&)nadpbhléibally bound
natural |y occurring (such as through 5 to

iitrkaereyplees b ibp iediantissn(s) eas %ﬁndféect% &ﬁ%}%ﬁp&@ achieved by

nlt can neegt [
PG s FRRIGEBY iy NOB MO e AKEBBIRLER i s
h@taede{t@it@w\/lléﬂ%l hybéteelionatanoslso Feer a@m&ﬂ]d:’y thesadatiden of a second
peptide nucleic acids,. in whic the copsti t

@g@l@glyafcglowﬁlmdthgwd%ﬁploé & 1By dﬁéltll:) Thibat %al?fnglng affinity for the
QQC%%H Qﬁﬁbgﬂ QLith 1K BGRSantitod] v BfEbd t[oOQ-QigﬂecfEBFe label. Before

the prognosi s genes can be stably attached
lbemgmdedatce ther mgpronm ohiteg celis fieitle semiesaganale I@pd or extracted to

tably attached, t t
st e oA poieies bem PRt RE rt e nBa S RE e r ogi on
SOSI Fg hyl?l'i afbthat bR Aiteng IEIN8A, 2 ﬁﬂ{}ﬁ&t slu@?ect@fh@f containing the

ion of each discrete region on the nucleic ac
azrrgaypm&:rmdaeree imebilizeh onte the @@ilewfaﬁg@né thap I00§¥acieﬁ gwith the
met.hods kno

e art .can be used k
AREPES: aci %ngéf e anrsgmgmtgl ﬁ\%@ﬂ oﬁOﬁ F}Selcb%(]any bound
|1ﬂnﬁﬁi@éd’iﬁﬁle)@é§b@1@é BB, aftibeheis sdtdtal eWheo ths $aiiial attbodies are
used to quantitate RNA transcrlpt | evel s in

piakep e realetortablg I@bﬂp thes immyapeomplexaseep b fdﬁt@ﬁt@ﬁt directly. The
450 R 20U B EEPA TG AEORY B OB i
affinity for the first antibody, with the second antibody being linked to a detectable
label.

[0109] Another exemplary ELISA involves the use of antibody competition in the
detection. In this ELISA, the target proteins are immobilized on the well surface. The

labeled antibodies are added to the well, allowed to bind to the target proteins, and
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-38 WD 2006/ 060265 PCT/ US2005/ 042591 assays i s that
they involve hybridization of an anti sense nucleic

waceim/osd2eh the RNA to be quantified. The resuPCTmg2005/042591

hybri d doubl e-stranded nol ecule is then digested with

a nuclease that digests single-stranded nucl eic acids

nore efficiently than doubl e-stranded nolecules. The

ainmm:tl f meabd sfether labrds.eilheamaint hfithestargat \pesteins in an unknown

ti o re of5the mount . of
RROAD s P S EBB AL i et SERARY G 15rlabelFd BB aies before or
r&i‘dﬁbgﬁ%&ba@ﬁ)ﬁt KAl QBteRASSRUS | TRd Ye@eddee oRNBS Qarget proteins in the
protection assay provided by Ambion, Inc. (Austin,

mka@yn sqrople4ikts fy badudé thet dnaging phasibody awailsble foz Ainding to the well

ognosi s genes of the present
ﬁ%@ﬁ I8 uc@ﬁhhek}% ?% g by using any nethod known in
tibeLgrt . Foffferek® Mﬂgﬁnﬂﬁﬂnétsg@ﬁef&vmeﬁ@ing@mf’ésdn common, such as
l'ocations have not been determ ned or whose identities
Soaling |11@qu)baﬁ@g eigbigdingSwaghtingtengemepye aontspecifically bound species, and
e ri r . .

PR3 B TBE8 LALIGHRAE0C T PR, JELLNER £ HB0L v it
Qntigdie of antibePonies wglls ESFTthorplattan bedinenieesd Withl®3plution of the

one enbodi nent, .t he prabes/ pr| nmers, f nosi

gBHeeTSPIg PP e ity 0Vf5‘118]i1t\%r ge? meel;%e peried aﬁgwgés%%q wells of the

%ﬁg @RI Qs Bedd ?émog eﬂﬁ&lb@a & af¥ial. An remaining
ecking potential probe pr| equences agal nst A

hayaidabl g emdiaee s sefgphe neelsd atcathas é‘coa;cdihmih a tnioesgeatficegrotein that is

g\?}'},lg%g S ygrtle(qtgxg\? gLNgg?galg] ‘gé)ot?xie qgs‘rl‘nlstax% ul abI fﬁf thtegei rslonspeciﬁc

Ipﬁla/teing f%ﬁclhaé %vm@l %QMJ lélH’ﬂ:&uﬁ“(BBA? C@a@elﬁgarﬁem&nﬁﬁ d¥ahil® powder.
HSPs) dentif f/l ng short words of l ength Win the

ciliher goagag wéln&ve foxnhlogkingi efheenspeaih adgorpifors sitésséry theoimumobilizing

oA e e TR R et AR B R pffscrn ome

ried aurfRe. t 0 as the nei ghborhood word score threshol d
The initial nei ghborhood word hits act as seeds for

i[ﬂuli]at i ngn e8 SeePrdaptor fesliRyE deiashen drRpaicAR bg used. Adfter
C}Jl wdin -Ic;!?% &%'Eeqn I&r taﬁtlg(%ﬁ/ {ohﬁfg ol ed’(])gﬁ‘r?% 3o tnlaﬂ-reactlve material to

i-ons* al ong sequence’to I nerease
abdnsk datigoahd, gﬂcﬂmmkhlﬁgw &mc@d nmbajndvraatsnmlc €& iameobliving surface

cal cul ated using, for nucleaqtide uen
parceRBetes Wi theveandrol «r @hmeﬂl & Elg?qgl tl% Hprky tested under

c%ﬁﬂl‘?iﬂﬁi efRRLYGY & >ﬁ%w ﬁ'@ﬁ% it éénﬁgé}f/gntfb%ﬁy formation. These

m snat c resi dues BLAST a gorithm
pﬂndllmehemy\lmclﬂ'de &Tcé)dﬁnthi, drlutnrrﬁht: hetigean and antittodiearvdth solutions
nment .

eed of e .ali ter
FRystse OBF;Q bPViE S rgélﬁ‘lmap ug, B 1@2 ?ﬁg % ; B@?SHB@S Bg,ffered saline
t(?B%?/T%J@blll L& idcObdth BE bntibodies and antigens at room temperature for about

1 to 4 hours or at 4° C overnight. Detection of the immunocomplex is facilitated by

using a labeled secondary binding ligand or antibody, or a secondary binding ligand or

antibody in conjunction with a labeled tertiary antibody or third binding ligand.
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-39 WD 2006/ 060265 PCT/ US2005/ 042591 [0106] In
anot her aspect, the expression |evels of the prognosis

wqgemsdeadest he present invention are determ nedCbys2005/042591

nmeasuring the | evels of polypeptides encoded by the
prognosi s genes. Methods suitable for this purpose

i nclude, but are not limted to, i mrunoassays such as
PHEA R PolidikSalldadubalion st st &1 BLB At the Zontacted surface can be
i mminohi stochem stry, and anti body- based radi oi magi ng.
washed diot dsote, remioyh-nonreoughpied mptetlei Hok Bi§iAaA®; the surface may be
2-di nensi onal .. SDS- pal ] | @ctr - OSJLg, :
et TSR E eyt ViR AP SR, O pPe FoGE! LRRRAGENS formation
$0 3Pl fid neneoesthpidker beiwdeh | tBAstestr samipledafidrthe originally bound
detecting the levels of the target _proteins. In an

wrisrp), i2ng isHbperuanbAvashing; e AcesTdsp abithe Frowtpiiimgupgeomplexes
ééy@é&g&gﬁnd;o proteins are i mmobilized onto sel ected
Surtaces exhibiting protein affinity, such as wells in

@1p3] yst yTeneodde paleyecting lndahgrthel sequindraptthirdranpbatyecan have an

Sampl es to be tested are then added to the lls.
mpeenicnilaRal iy ag%f ‘%é"s%ioﬁg ﬁloonree%d]?%g]ﬁswz ?ﬁe@lwgli g4y gpeyme that
KPHes 'a:%m'lng QGRS Supd BnlPHAsL aRith 98D (h?pr(gﬂﬁteb @hromogenic

etected. tection can be achieved by 't addi tion
afbstats e c dinds,afor | dxadplahimh niay eqésasitfand fnstbathethe dirgleor second
roteins and i.s |inked 15 to a_detect.abl e |
BERIOBTEA N D1 & MEE BB B9 RUCT g SR e or hydrogen
BE6LTAdse-EH ﬁ%&@b@)&nﬁﬁ@&}‘ vedhdpid ol Eindahidtundsr ednd&ionb ittt favor the
ant i body tl'J1a has binding affinity for the second

dewtel dypoant offurther embpgqog e foEBAROHE: SginFibakien ferg? hours at room

et ect abl.e | | .. Befor hei he
GYEdR 2gi f%?n%gwgggpﬁBﬁﬁ@ggggﬁﬁggkggﬁ'be | ysed or
ANt Epct ed Afer isepatiel evithhehet labgled aptiladdsi aad fsubsequent washing to
potentially interfering substances. Onglo %%In cubati
DO b LS, Sl A0e 20 LOOBL L0 ncutaion
t aini I j i [ b Q-ida-di-(3-
G T Bgb LA B G B o0 o
athyl)edirbiazokid @sulforidacid (ABT ShashHpQ»,tin theerasy of peroxidase as the
non-specifically, bound i noconpl exes, the hound .
aienalied oQuadttagen Wher B ey pbyaweﬁﬂ{r}%oﬁ]eegegé?ee of color
géx{kgﬁﬁ)nt Q.g.a ug]ﬁ% %%P@&l‘(ﬁ)hbﬁﬁ?éter: the i nmmunoconpl exes can
e d dire

et ect ctly. "The 25 i mmunoconpl exes can al so .
b 18t ect edhotisi nopethode sotigblanfarbdetgctigatpdizgerbilh diergfs is RIA

affinity for the first antibgdy,. with the second ...

GAtDDRnBEInY. | Ak oP Ry GBS abtae PRoEE gﬁ"%&fb‘é‘fn between
ARRL IR £YERPERIIEs Bhd SAlabBE@ p¥BSeftitRs UsEbATingNb iabigdited quantity
conpetition’in the detection. In this ELISA, the

phragébogient eSuitabler eadiolpbals |include. dimtt #e pes| Himafed fig.c

-grrgl%odiment, a fixed concentration of ['**-labeled polypeptide is incubated with a series

In one

of dilution of an antibody specific to the polypeptide. When the unlabeled polypeptide
is added to the system, the amount of the I'*-polypeptide that binds to the antibody is
decreased. A standard curve can therefore be constructed to represent the amount of

antibody-bound I'®-polypeptide as a function of the concentration of the unlabeled
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to bind to the target proteins, and -40 WO

waQew/e@e265 PCT/ US2005/ 042591 detected by meaas/ustoos/o42591

their | abels. The anpbunt of the target proteins in an
unknown sanple is then determned by m xing the
sanple with the | abel ed antibodies before or during

JIGpERAHE OBro fhis GQRlaed ciRt | the cobRentpitReITCke p‘lfly;tdpﬁde in unknown
tar et proteins in the unknown sanple acts to red

awlesmanive defermaimeil b Begtoentafar spnducting Rbasae wel kaOWén the art.
a us_.r ]

b . bSO U kg, L4
100 Pyl ol ChtiBS die§,0 &tdnioglonaln entiimidiesg c(h[mémm dintipggdies, humanized

washing to remove non-specifically bou eci es,
@télb@éxeg,ngnglﬁ éhamﬁlérlbq#ﬁgn 58 rﬁﬁg@ﬁé@ E §F!ﬂ8@“cegdby a Fab

s'gﬂw% lﬂ% Eljgatﬁe LD %Bdleégte' OB BseOvh R R HYimER forma‘uon)

| ate ca e I ncubated wth a sol ution of
tdnealddbandedg Methodsafair ipbapdying diesdantitodesmicgwell gnownin ghe art. In

&%Z%&éfg%@gte%}%oq(gg%ﬁglgs oﬁ%?@pﬁﬁveg‘[&?t h§ ?lrgq g}e o'rrespondlng
@ﬁén&ﬁﬁ%&rﬂ: Qduc@é’ @1‘ bib! Geshiull hRERRs Withi $18d1we lakfsniféeof at least 10*

h a nonspecific protein that is
wht i16EN caDﬁM néQltMaI, omimpte.regard to the test sanples.

l e Se.nons eC| fic | vine
ﬁéig& al bgﬁ? ﬁnt( AEjS 0 éar??e%t 18961’8103)1: (I{%nﬁsen foé#)&gf V‘Eﬁ’) &)1{% or more
pavdssle dwiclibe t@oé\l‘lé\ﬂgfcﬁu Havaiohoof kindb&dyrantien complexes. The
nonspeci fic adsorption sites on the immbilizing

defedtalle ravidtieshers mekide esompreitipai fgPdare hyaﬁpbe@faosgg;plc enzymatic,
eci.fi.c b| di ng, 0 t a; Sur tical

FETRER e LR SRt A ks o or

Bl%@ﬁ%alcrﬁaar@e Tlhé Ql@tect%fbleemmebbmdlb]mge dfut argnait lenitedoto, radioisotopes,

anti body to the well, coating with a non-reactive
nlmr@&uramemnt 20RRIRES b é@li{?o dinga RYOUEShi ATWo metal  atoms,

rX? o g:b%ﬂ{l% ﬁﬁ&c%r ésahuofegb%nﬂ \gigll:l%ké hfd RYes li'l’iefgﬁgﬁ‘c I1219oels linked

contr ol i'cal of biological
smmh@ s specasinety uagke rsplndabﬂih; tdlentionetfdnster idpgotsgand acceptors,
allom1|nnunoconplex (anti gen/ anti body) fornation.
likeondi t i ons may include, for exanple, diluting

E@ES?N | 9GS aRch BEL (')fbtﬁg bRSeMififentioh Ghh BB SsedSd4GitoBS to construct

bovi ne gamma gl obulin (BGS and phosphate
ptdiéieraectys &irithe d@tsct(cwesj ¢xpyRssinn amﬁliamﬁ@amr@@mlﬁ genes. Methods

D8 5 R ST SR SR S8 o
L IHALGRNBbEMN I0F phatek |ohta%r6!énbai“rayltﬁ1 th¢ pfbsélﬂbledeﬁdon are antibodies

secondary binding ligand or antibody, or a s
lspemﬁm@oﬂ they aregnesis gapg PEGHGLS Eowﬁ}%@ﬁ%t%‘fé??%f Y g&%, 30%, 40%,

58 elo? Crlncgrg rptr(%baes YonRE p?&g% a%ayt&h W fhindaig sf)écﬁﬁ:nﬂ)r the prognosis
gene products.

[0119] In yet another aspect, the expression levels of the prognosis genes are
determined by measuring the biological functions or activities of these genes. Where a

biological function or activity of a gene is known, suitable in vitro or in vivo assays can
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-41 WD 2006/ 060265 PCT/ US2005/ 042591 [0112] Foll ow ng
all incubation steps in an ELISA, the contacted

weoeundeas@6san be washed so as to renove non- coRprANe@®s/042591

material. For instance, the surface may be washed
with a solution such as PBS/ Tween, or borate buffer.
Foll owi ng the formation of specific i munoconpl exes
hetivReneti e & aRkhteSadPiufcttort dveiviay | ditivat lysahoumd bb subsequently
materi al, and subsequent washing, the occurrence of
13¢d tapsesitholevEhghaxpEsHph ks Pregesis&clet er mi ned.

] To,Rroyi i .
(PG ancBoEy SRRt AL R A Ra e B o R T A gy gomeross
gareahbooan e emelogsthadi coemtare tehprebaitielprofiean @ompanson of the
that  generates col or gevel oprreEt L%gon i ncubati n&owltt‘s b
apressiondpeilla el & RAW G AErTI0o B SHIPIES SHEDIOT; Gotie(s) can be
83&1%%9{58 mdUEITRY ¢ ARhiIAN G i0RE ¥RAh Bl BEmparisdh @rcarried out by
secon I mmunoconpl ex wi th a urease, gf ucose oxidase,
edriipdringecapih compaters en @ne lkyplessg@nprofile to the corresponding component
per oxj. dase- conj ugat ed.ant .body for eri of tine
fnd Teltiare COREPTPoREO Tt TR pUPPaicar R eI R RRsgr level of &
éﬂé%h&% B RRGEERNEeh the ERREdsRI 160eld of twdsiaBEdsiOgenkgror another

ours at room tenperature in a PBS-containing
sBhuiré oapablectil raprBSINENVENT) eXPIGSIOD PREFINAS tThe expression level of a
i ncubat.ion with the |abel ed. antib S
GG 6 PRV baum W of rars Ry 8 Af#ece benveen
b ebrr&pbndify umpbhdrit©dan Be Gssessby blyfoltbeltangds, avédline alifferences,
chronbgeni ¢ substrate such as urea and bronocresol

puetbbrsugable neangzi do- di - ( 3-

) - bepzt hi i Bes6- i C i d n
fi3the CabEbbrtsd: ohh2 Sl oBh BORIC of PPl HRB&s: o the
Rfarhid atjreigaprdle@yhrvad by cvrdseted nyingheattbegreegnition or
of color 20 generation, e.g., Usi

SQIERATSOP HFOBTABISer SUChO3SL Bl Kﬁ&ﬁf?@?h‘%&eﬁ%a algfrithmy @s rdsperibed In
%ﬁ&g&&ﬁ%pm.}’ WﬁdﬁiﬁEﬁﬁﬁb§, h8.4Rl4 (2002), or the weighted voting

adi ol noassa exenplary RIA'is based on the )
alporidin tak atestrittede below: adi cldditione dhe stryal epralydiss ofgane expression

(EARES 1 GehBfockhehb o R ORES, B SradrdlisBhbSF progman (nevee
?Hsm%rc@utf&rs),' 1181 85k aMingl 42D QubRkitafite ZxpRINOSiARINsis &chnology

I xed concentration of 1125-1abel ed pol ypeptide is
(Geuabat)eahdipthier guisai¢ excthads, propwsorr sty eant bpuepd to compare
sgﬁ?ci fic tﬁl t he pol ypepti de. Wien the unl abel ed
SOPYPEM M 88'%i s added to the system the amount of the

[d223 pol y paRtipdeplobassiPirkts dad Behasednin thedypnigarison of expression
ecreased. A standard curve can therefore he
oorfdes. uBurdustereces dpfehtlOs hd ot MOTe Progantis BeRes- 138 isdised In

{aécii%éﬁ,ﬁh%&eo%%bgg ggfﬁe(@ L{Sg&]ﬁltthg Qorﬁfmrﬁéaﬁ GRBE L& thve frelatively

small p-values (e.g., two-sided p-values). In many examples, the p-values indicate the
statistical significance of the difference between gene expression levels in different
classes of patients. In many other examples, the p-values suggest the statistical
significance of the correlation between gene expression patterns and clinical outcome.

In one embodiment, the prognosis genes used in the comparison have p-values of no
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-42 WO 2006/ 060265 PCT/ US2005/ 042591 pol ypepti de.

Fromthis standard curve, the concentration of the
woabospemes de i N unknown sanpl es can be det er nPA@IS2005/042591

Protocols for conducting RIA are well known in the

art. [0116] Suitable antibodies for the present

i nvention include, but are not limted to, polyclonal

Ltlalgtfﬁgﬁ 895, 19106 heNa.00Bs!L 0, b@@jl' ©8 lesS. hPﬂ@S@ﬁd)SﬁS ﬁenes with p-values of
nt| odi es, "hunani zed 5 anti bodi es, single chain

eattehthdn 505 Bam aiaoa@rewds Thgse fgﬁa@Sn’élﬁY begdenfificde foyyingtance, by

ti bod
i EHRRERC R bbb P TRl ot o) o al so

231sed. Mi’ﬁllk@ﬂﬁ d‘rthfExfeﬁ&ﬁbbtﬂ@eﬁ his exptdido girefleasfea patient of
mell known in the art. In one enbodi nen

he .
tresb e esetrenchexpressemprofily sninrlisAtiveapt B rgiasﬁ sngmpership of the
%gepf é glgeqlf,&g Sl%ﬁgﬁﬁg i nfglleeﬁge gél? 99 %énﬁlrne Hg/lec{qy su1table means.

rgens w Inftres o east

Tdcondfrivbd carl B qidlitativk Ofuabtithtivd,(of thl or nore.
0117] The anti bodi es of the prese i nven on can

WB o i PPORETEH o BT EEbE: BTG BEFL Ty § THER gpjue. and
gqgrcogrgé}&%hin%g (?d%h’t hody- @({Mrésgigﬁ Ofe| %8S -pafiB® of interest falls

es can I ncltude c npOSItlonS
déethimcthalblaaddg dep&mbn @f dmtplnca,n ea:izeyrﬂn such a case, the expression profile
phot ochem cal , bj ocheni cal

phibg pabed élgpres%]iné}é £ I(:(&rgllderﬁjip%lf‘n&]%r ot?ln {%“-&ﬁﬁl@ﬁprof le with respect
Fﬂe & gaﬁﬁ%ﬂa‘ij AREIABAE TRhET drRSrid, NGlcHUR, a Buiiltipleeonaction of the

d to, radioisotopes, cheni | um nescent
stanuj:wbddsaﬂdra@ea eqttalini dﬂgrcnegofmeme@tqgg ingreage T degraase, can be used to
at ons ﬁ'gtroscoplc mar kers such as fl uorescent
e $mild D4y es, magnetic |abels, |inked enzynes,

MA28] SPeciy andthéyexanite, ab Rakt 5(}%6& §., atleactt 6036, 70%N8H%) 90%, or

donors and acceptors, and the like, 20_.[011
arre)boklitess compohentpria kAt XPrReaiaRi Biefilea Al (RS lf?%emagf interest are

gﬁgr%gﬁ ed s1m(flgp & &Q%B?eﬂ?%gélg% Egﬁé&ﬁéﬁs ﬁlqarreiré?&iééeﬂrgﬁfe' thder these

fessi on pro rognosi s genes. Met hods
tREunmRkdceg ieotgiressivnr prysilonf the ghatips @ff ertevest magobwn considered

inthe art. In many einb diments, a subst ntl al al
pmltarr & tt 19fpispEs Pertle E} BiErh compeRFnr iy he GPESERE profile may
Ve kER gt Wegh dr Wé&l}arﬁ&?clﬁ 56mé Ssed r]@w&r B&Fhg® thresholds

gene pro or 1 nstance least 10% 20% 30%
4084 le§5th5ﬁ)%)°/mf the tetalpooipesents) aumsqdrt@d@tﬁnnmp rsasnlamm

be anti bodies specjfic for 0S

[Wlééhct S [he PIRENOFIS g}e;g?(s)aﬁ@t ﬂg rsprglg%g%{:nfcé{lﬁ.g:agj)ﬁrsglseggeg nsuch that
gy &Rl o@%t&ﬁﬁ@ﬁ%ﬁicﬁo&?ﬂﬂ@%aﬁﬁ 8f cotedcehlldBderbiie total of correct
nmeasuri ng the bi ol ogi cal nctions or activities of

tahé seogectasalls)k eq:letr@ly bigbl &Fgr instance,tbe acsHrasy Oi@[f‘?cb‘?tt% can be at
Zéagfg}g/icfg)r%%d%,o%%, 9?)"%}0? ?Ao?e.l n})glé) ge% es W]thvﬂrgéﬁctlon accuracy of
Jess than 50% can also be used, provided that the predictions are statistically significant.
[0127] The effectiveness of outcome prediction can also be assessed by
sensitivity and specificity. The prognosis genes and the comparison criteria can be
selected such that both the sensitivity and specificity of outcome prediction are

relatively high. For instance, the sensitivity and specificity of the prognosis gene(s) or
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-43 WD 2006/ 060265 PCT/ US2005/ 042591 be devel oped to
evaluate the function or activity. These assays can be

woeubs@quent | y used to assess the | evel of expPesAISLN5/042591

of the prognosis gene. [0120] After the expression

| evel of each prognosis gene is determ ned, nunerous

approaches can be enployed to conpare expression

P Qffdr e@m?lg%@ Aah SN 2Pfledsh 092 600R! €8%d, 080 9094, €9396, ar more.
patient of interest to the reference expression

Broghiodie geescarelaseifictsntayoteestnsibiniiies oy spacificities of less than 50% can
| ectronically. ne _ex le, ¢C I soNn.d arried

Bt e s et AR B TR A S Bnt o

198) | e t Ridrbsves OpdripEpaNBidod S@EREIE Profilerbased efienm@e qrediction

expression profile. The conponent can be the i

eatpbe ceinbinefl ewish offer glinispbgyidencs eyepregnestic gpethodetairaprove the

the. .expressio vel . nosi s genes, or

RSB hde P S ol DA OT  Phg gene

g)ngSSI Oh Réaintyesmilsodinhérets,ethprexpsdssinn Ipeofile aff a patigerd interest is

can have an absolute or a normalized_.or relativ .

gemprsed 1o et dpast éW@n@@r%Fm@%eSS%Preg%sesgﬁ‘ﬁﬂ Ffﬁfgfence expression

gl%ﬁfé) RENLRIGAD RS g@ Se%gﬂ:séwn féﬁ’l)ﬁile,cbﬁﬁgﬁ‘@ ,of ARARK M€ expression
ITferences, or othér suitable means. [0121]

coifiiar ézhnofofvhidherepreperss shopepplerill oad gangsxprsstionpatiern in a

interest to the 15 erence expressi fid
I e L L
€ Iﬂ%&ﬁ: BIPRELRAFrofEEH 1@ of ARork rel@sh@sExpheslR6sles include,
al goritthm as described in Arnstrong, et al., NATURE

GENETE 68, lBaiterl 1o 7the2wehtedoroting algerigim eof st ikrtparest-neighbors

i th d i bed bel ow. RE :
el O PR e ol Tl AP MRl Sncifide, Bt are not
GEMEDDL SCRAE1UBXP nessTivaile. an@dneSihsstdd 1 66 fawniel i8 Cartallatll® from MIT

Phar maceuti cal s), the GeneCalling_and antitative
Expieessfan Apriiopsi s Resewibl ogy %@ﬁ@%&) Ingfitytenr Hegs  www-

sui t abl e et r b dt

e e

i oo g st i
. S e

RELESS Bn ol chbi G hoselangh SeaESH Bleriiof o udSse cass. By

agﬁéc%ilélglg'” Ethﬁlegﬁs?gﬁﬁﬂjles cﬂt@{‘ B SInHS R Gs IsthtikhGSOMPAICERN In one

can &l ecte ave relatively small p-val ués
eRargple, thaoeffecibdngssva] cless) assignnmabys exanpikeshy ddawe-one-out cross

p-val ues indicate the . statistjcal significance of t
d’F‘lﬁ‘?aé‘PEn% kb%? LQ5S g LA alothy ei 3t @ﬁeﬁ%@& 2equASyi PPEF e{rgl{g 3¢ CTOSS
Cv'aﬁ&al%i%ﬁ REHBA ESNDS forl ThstRES, 2018 56% 26Wh £F0%, 8%, 90%, 95%, or
p-val ues suggest the statistical significance of the

amrc.glfht prdidiisnwensitigones spreifiedy toder ¢ 67058 Validption methods can
CallslonblecaaI legslfltS(é%eGO%, 70%, 80%, 90%, 95%, or more. Prognosis genes or class

predictors with low assignment sensitivity/specificity or low cross validation accuracy,

such as less than 50%, can also be used in the present invention.
[0131] Under one version of the weighted voting algorithm, each gene in a class
predictor casts a weighted vote for one of the two classes (class 0 and class 1). The vote

of gene “g” can be defined as vy = ag (xg-bg), Wherein ag equals to P(g,c) and reflects the
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30 In one enbodi nent, the prognosis genes used in the

conpari son have p-values of no -44 WO 2006/ 060265
WOCH6ls2B85/ 042591 greater than 0.05, 0.01, O0PODAIS2005/042591

0. 0005, 0.0001, or less. Prognosis genes with p-val ues

of greater than 0.05 can al so be used. These genes

nay be identified, for instance, by wusing a

e"l’aftio\‘le&éfwéé@{llle &Hf&?ﬁ{)n Adveb bf’géiles%”%ﬁ&he k2 d]stinction between

arity or di fference betweeén th expreSS|on
I}hﬁ oW Icéasefs, &, Fsa:tad@mtecbas b= {xﬁ(g}tgﬂ (ga]@ aad rrgqsrg@pﬁctge average of

Xpressi on ofile i.s ive.of .t
ﬁx@ :lﬁgi)oﬂhetemgres%g? :leVﬁls greene ¢ r esF‘gS sd) &t clas% 1, and Xg 1s the
erfrfaﬁ&&[‘ﬁ)% $FaRe Bepretioariavdlod gbie ‘@rMin she saable oﬁﬁﬁfISst A positive
The conparison can be gual itative, quantitatjve,

hongicales axgte for clapel, ﬁmegatl\ép Ygd gzﬁgsh% vpte fgr class 1 V0 denotes
éqef ) pégsfn!l\Le v&tgs nﬁ?@‘ﬁ] c}:eﬂl)fég 'thé‘ggsolﬁtg evallfle of the sum of all
conmponént i n

rrespon € expression
téetgaup@tvlowst fAfIﬁbmbﬁasxesﬁerfgalh IPS isldefined s P Fre(\éﬁt aﬁbllz)/f(MO + V1).
evi ation of the nean val ue. such. a case, t.h
Egs dies PSHLcHOB P o e Hearh 6K 1 P G dp i tesupport for
&Q@agge(reegtd Opc‘dt \Jequ P tﬁéjﬁh&e(feeg aReaiR | £ pddidtion strength near

respect rt|c ar conponent . her criteria,
S@J’ciuggssta naxtbi mhxgm)of ficary, ol ©predhgionstrengtr dose to “17 or “-1”

deviation or a certain d e of perc

T R R W e
F@r%ﬁﬁlmb'ﬂm@n @bﬁ?ﬁRﬁ@&@”@k egombutEasNALD Qb U AR BEOLOGY Tokyo,
east 60% 70% 80% 90% or nore) of the conponent

Japat hspek§rl ssA63 2 73r(8000) eansk Gelub, epﬁaf i REENGE, 284t &tleat’ (1999)
E‘ﬁ?fﬁbﬁgﬂf I§d} ﬁﬁg pf’egf@gkﬁ %’gtg?%fp Iglfs) @ﬁ%o ql[%gdssessed by plotting the

Glrh GBS 2He8SvalldaBore XdH &S 8410 nagliilﬂ;f i the pfedlidﬁﬁbnp atrégyili.  In one
of interest may be considered  simlar to th

ewbedisrent apasitivearedyatips ivmede i hrorhsptuée YHue REPS for the sample of
{rﬁ% &8ss ! oﬁ‘es@ Ed?a% (1 £ BRY: 89 tﬁ%ykﬁﬂ@églfcﬁra‘g%) 1@%‘ @AM 6.17€5, 04 or 0.5,

n sone cases, wer percen age
Ezﬁf ﬁSdSl Bb dslect(e& f@t class @sali¢tiomn IhGRéngfenttvelimenttsl a threshold is selected

corpenerts] ore veedie detecnine ol I8 i
Qﬁd eerfegggzesﬁgllﬁtst@ ﬁﬁnmﬁ@&i accuracy of outcone

predi cti e ratio of correct calls over the total
t[ﬂ136pr r ectAnyacidssi predictoe cd)nsd:tabﬂeé)accpcgdmeItatthevpteyerﬁ|1@)\r¢nt10n can be
For nsta ce, the acc

Sty 99y 000 GU Tl o T B £h RET patient)
gxfgﬁa%ge tidhmPEedi Glaso @)r@ﬁ&é’f dmplddkd ih etﬁé présent $%ntiem includes n

used, provided that the predictions are
@t@m&s igeats idestifipd by drermeighbotoed janglyaisewheiet i eeigieger greater

out di ction can aI
S RSPRS00 ol PR IFFSBEEEES B g e ovor i
t1hhE tHONPEdst SR, Iskdr88.] Aheatuniter n therefore is the only free parameter in

defining the class predictor.
[0134] The expression profile of a patient of interest can also be compared to two
or more reference expression profiles by other means. For instance, the reference

expression profiles can include an average peripheral blood expression profile for each

47-



10

15

20

25

30

sel ected such that both the sensitivity and
specificity of outcone prediction are 30 relatively

wai2es/066265 | nst ance, the sensitivity and speci PCTiuSy006042591

t he prognosis gene(s) or -45 WD 2006/ 060265
PCT/ US2005/ 042591 «cl assifier enployed can be at | east
50% 60% 70% 80% 90% 95% or nore. Prognosis

8§§§e§f PtietlsaSPhd FRE thAaNd BEHreRRsaI froHie b8 p@ﬁent of interest is more
specificities of |ess than 50% can al so be

:pmmlw tiedne heferenbe pmfé@ ithan; toranother sgg@@ﬁssthat‘:@p |p§atlent of interest is
%’r hg@?% hﬁp/%%? rB(éas Odl(t)%o%ﬁec%s%g&étgﬁ]g%@{ 1 f?)?[ger refergnce profile

AR Ban askoslatdd Wit ek lﬁtkdrnéfewncep/rbﬁmﬂce or prognost i c
met hods to inprove the effectiveness or agcuracy
Hllﬁﬁbme plreglpq;pqrgﬁulat[ wb@ﬂlmﬁﬁ[ ﬁﬁ@:e@ﬁbgme%qﬂ atugcﬁepredlctlon of

glxrﬁ{:eﬁ %J)SI?L‘} R ﬁ%t%np 8 InfdiLst. OfPr(‘)éjforgfs%eé 8r classifiers suitable

npare east two re erence essi on
ﬂfr@lﬁﬂs pefposEactudeche nenoe laxipdas shawe deparrdfeldl ie Tehles 2 3 or 4.

I[‘ﬁékﬂldgugl?n b BYBPIon A g 8 ba dlivided ARPCH 9ast two classes
?%ﬁetﬂéﬁ Tﬁ‘ﬁeln%gﬁo'?@ff@é t&kéﬁ@ﬁiucg@&%m‘éﬁho(feegssd @Q1-779 therapy). A

ernin a part ar solrd tunor (e.
ﬁﬁdt ictss obpatikse haea fFirgespheifrech TTBu(et @bl @Dnet lﬁ;@ij‘éhafl g5 days from

conparin ressi on of | to t

R BEnE 18 e BeEH o T DR oa ettt Ol o Befenppas a second

Ei}séaﬁe%dﬂrg (& heTwe ghtgste MRAd BEs ahpoKiokhhmiahtidef the therapeutic
near est - nei ghbors ~ al gori thm Softwares capabl e of

peactmmh ngendsetbat ark gobstantinlyi ceurlats, wishtthe chasp distingion between
%51'818? Wt gfaﬁ%s Ggg?ﬁle 518 tea%fr}}eol%gﬂfif% r‘iltséaf R)fe}geﬂ%e&{e cfass membership

Beae RGN padienyBF irediegd Thisddyt dite, 41 ofthe smpression proﬁles used in the
genome. W . m t. edu/ cancer/ sof twar e/ genecl ust erﬁ g %
p}ltcompom@g]ctlggt aret baselirsg @Jﬁ@ £ \pbqga gw peripheral lood samples

ﬁ&r ﬁet!ig lﬁ%?%p%uﬁ!: Eﬂrﬁe!ﬂf.rslliy h 18Y oBRET pr pr ogn031s genes suitable

CSIOaSS| lers ective sl gn a patient
iféit @fieSpurpeseainchudecthose ckksed :BymZTITaBlef 2eand Véedagn,pleS| of suitable

nmeans that he c| S.Si is statisti cal
§1a§$1ﬁﬁn8élaﬂtl e fassifiees 1 Ee 4 tThe PapseLInV G ghismplates the use
?ﬁfc@ﬁﬁingﬁgf? BF ?’eﬁe Rg! Hah ed TQMe beRy %rélﬁ@rdﬂlﬁf dinR&Boutcome of
dation or k- cross validation. The prediction
ancRIE@cpatmn‘olef inthreste Meabeds suaabldépr dhis prpesg sinelade, blaut are not

for, inst a 50% 600/ 0% .80%  90%.

Gititeiope ITPERDFLUT At ORGPy (S fssdrp g Bjferams (e
M&gﬁfé@%tlﬁg 9§§—n¥ﬁ%$t%§glfbﬁrsrﬁ‘ﬂéo|ﬂi@lﬂﬁs)c an 25 al so be at

| east "50% % 70% 80% 90% 95% or nore. Prognosis

derssg or dh aasthem@mpéez @rfsrswlassa of BwCapaiiegimhag e specified TTP (e.g.,
U?édla/ sg/ Qﬁgﬁﬁé Scfayseg% %Wle)ﬁf gglzeﬁx}gl%ulng%{?aﬁﬂent dsuch as a CCI-

719 thRir@sHNind H%LRBAd Olass of pat1ents has another specified TTP (e.g., TTP of less
than 106 days from initiation of the therapeutic treatment). Prognosis genes capable of
assigning an RCC patient of interest to one of the above two outcome classes include,
but are not limited to, those depicted in Table 3, and suitable classifiers include

classifiers 8-21 in Table 4. The present invention contemplates the use of any
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[0131] Under one version of the weighted voting
al gorithm each gene in a class predictor casts a

wor@hwedsvot e for one of the two classes (cl apeT@Sa06/042591

class 1). The vote 30 of gene "g" can be defined as
vg = ag (xg bg), wherein ag equals to P(g,c) and
reflects the -46 WD 2006/ 060265 PCT/ US2005/ 042591

t}\\f@sen G BERIELRS pRAIHRMEIT BhicBEARcore of an RCC
&&%Bﬁ% i st |né?$en betmegn 1t he two g assgé eg
paileunabﬁnutea&sedl\@ﬁlddg suitfbkdog Jhis-pwiposp incmde,rivit a@moéi:,lgme to, RT-

R, BECROR g2 T 0 S LR SR T, LR B
O&Kﬂ?&r'ﬂﬂrés@ﬁelgﬁbérgﬁlg%ﬁﬂﬁl%?s' on | evel of gene "g" in
t he sanpl e interest. A positive 5 vg indicates a

[0388] f or IIJI faﬁsth@r exameple, theeg@ressionpgoiilsdif eafRé<" patiest ef interest is

S N Y T
ﬁéaré’dtjnelgﬁﬁ&@hlg‘éﬁthdﬁtaﬁﬁacl%s@ﬁ&cbeléhtedrfr(&h f[eBEMh PS i's
defined as PS = (VO - V1)/(VQ + V1)

M8l ct i oRrogrews gmf:s\parclae%pre‘élpwée?ﬁpahleaﬁdiwpngwahlegHnree or more
B@?m%?t faﬂ§e§ %?IE URB (che erﬁﬁByedQH iy vﬂél%%:at QI?VKQUOH p‘f’ﬁés% do‘f@gnosw genes

8dd B@giehtlﬁ&ﬁﬁmﬂ.@ miudti- c‘&iﬂg gﬁﬁlalmmet‘nwsnﬂugabie q»frograms for carrying

victory, and a predi on str {)h cl ose Eo%ﬁ} or I )

GUtlmultil'ﬁ@?% 506 awra sigi iRclyeesy Py ghey potshimited Ja; (jengfluster

mgm Cdlfer HOE eSbRT I AONYAL: WHNEEEINATRLGNAL Cambridge, MA).
ON' GOVPUTATI ONAL. MOLECULAR Bl OLOGY, Tokyo

Uadenthe Apalisis, Patignts h283g 2 7peqified)lid ambrGLu lRC(é)[ arg |d1v1ded into

3t P e Goeandih eSS Aon LGRS Tt BUTSeT csmgtiyy clnical

BLRbink NITAN BrokRosid Béndd idehtifisP SndMatiullatlag c@idl@tiod abalysis are
agai nst the prediction strength. In one enbodinent, a

difbireritialy prpsssdtin BYS's nhdee Plest pbpalissts telalive 20 FEMEs of other
eliss opeanstaa s ca emilinhE he ifesliicl PESerk 8 beffeare correlated

Qith ®llals Fistin€iddh al ssbveethsabgciwd10%; 260@ass 50% significance level
predi ction. In many enbodi nents, ~a threshol d i

geqiqgcz@ egrmaaidon tefht The cHet gfsg@(]tl% r@r@gﬁnﬁst flrbﬁgqalsized expression
t%jeria a(ff; ﬁqeaﬁgnﬁlﬁgd ﬁésdﬁ{]g)grlugﬁerﬁof)ﬁoﬁ ﬁ?p[l% 1%% tﬂaﬁiﬁi}s 2Pho have

€ negative esu n1n|n1ze
@H&ﬁ&n&hﬁﬁ&hﬁmmnﬁ@ﬁstructed according to the present
i nventi on can be wused for the class a33|9nnent

JOR404 t undke Fﬁpw@ﬁtmwnqom dsq eatklrgsge ectrom cRé@temg uséful for the
%n@ﬂg T sefe%g@w tRAAARY 98 R EC HrASSher ﬂicpfu%ors These systems

resent 1 nvention includes n
pmrblgdmaplst og&n&snurﬂemomfdewdesbﬁor réneivieg Hiebaxphassidn proﬁle of an RCC

where n i er greater 25t
RaRFLopt IHESS. B OUfibh o GRBLTRE ST E o ARy g, TS reforence
& PeSston ?R‘)@ilé@eca%t hestoRtdlih a Rdbatdier hiftB@Shedifiag, ”Dﬁe comparison
scores. nunber n therefore is the only free
batveasnegpression profiles can be conduced electronically, such as through a processor
or a computer. The processor or computer can execute one or more programs to
compare the expression profile of the patient of interest to the reference expression

profile(s). The program(s) can be stored in a memory or downloaded from another
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defining the class predictor. [0134] The expression
profile of a patient of interest can al so be conpared

wOQotewe0266r nore reference expression profil esPoyustieen42591

means. For instance, the reference 30 expression

profiles can include an average peripheral bl ood

expression profile for each -47 WO 2006/ 060265

Eﬁé&moé/ £4i3Ret sEivas SinWneRRAmPRY, the phb&ain@tindlhdds a k-nearest-

the éxpression profile of a patient of interéest is

nmgbbors priveightedoveting sladrthencla gnodiiar|egamplgn theoelgenniepystem is
RGO R HER RV pleob L S Bl Rl rned o

f}@rﬂﬁ@reld@iceﬁme pr of| I e than that associ ated with
the |atter reference profile. 0135]. I n on

PH4L] cul aln siith GaptehaSPCEt éhepPr@ th ORPFORdselicy pesdul for the
Bfo%qbﬁg Pp%gcftlon%f'tfgaﬁﬁént BH R L ot ?Eblﬁ%rﬁ?st ' Eé@h 19? includes at

er es Fognosi s genes or iers suitable for
tdaktSoreuUsrplees €ori amCR(mbor olit] tamer podgnbsinigeed (¢ ®, atgdeos eelected from
descri bed_in Tabl es 3. or 4. 0136 In one exa
Rekieh 2t 9ledt s AN DIPE ?Z)E RreBe g r?F sing i, e plie\%ltcllnﬁgglé)? such as

?’51‘?(9 £ ﬁﬁh@?se 1 shtbolifegr apeutic
H eat ﬁgﬁ?&fﬁ&% EIE-72{-}9&'16:!&167 e?ap;)o A 10 first class

<[)ﬂ14mat i enfrsommembodimest, aé<p.ie<d‘th¢ presaminyentign incidgs gt least 1, 2, 3,

(eSS o LBy PR P04 PP EIEREHL s cor
RIS um%kﬁﬂg%ﬂt &l Budl8ic heid drFdy ﬁf/brﬁﬂiﬁaﬂlohrh&iﬁdﬁﬁﬁs d@)asdlfterent
frominitiation of the therapeutic treatnent)

Gen
ré¢spective R GUlos selid fuandrypregnopis|egnedugh ﬁﬁﬂloﬁ%“&?cé%% from Tables 2 or

04 BE P e bABER U5 5700l R

bpd&fstdiyeMr Maldieatidofray hyBiidisition condiivns @(ﬁﬂrﬁ:&,esmlchve genes in
of the expression profiles used in the

pradesifier oh the @resasleivaRiony sHeh as thase ﬁﬁlﬁé‘&gfff% Table 4. As used
?xge;rgg é{l ﬂn&le%ﬁg %Qﬁ"mf@rE(ze' &0} g&fedlf %&Wﬁ&l&ﬂﬁle can hybridize to

rea anpl e pfognosi s genés
&tilm\atb krensclipt, of kiescomplgmneae thenedfiidfthe lgese sel ect ed from
Tabl e 2, and exanpl es, of su classifiers in

d
0143%i 1 i ol another; embedipent 2 (1ﬁ-ﬂ£thﬁrpé§s§ﬂtt IHVWIé)HthC&}ngSuon% or more
%gﬁ&%!‘&' &t clLr' ?seca%QbIQfof B FORA ﬁ@l&péﬂﬁd@fenwﬁ by a different

14 of Ta or prediction of clinic
oedpeaive REC oamolﬁzd:@lm@tpregrtosmfgenm wich g6 thorsesﬁwgd from Tables 2 or

%u:}}lt%g(la gf%glglﬁe%qjﬁ%ﬁ[g ﬂgﬁq%%% nc {qn 1H8%5%ar gl)l? 81es capable of binding
RAthE B pEARRIPSIyhERIdRE QEERIFE lﬁ}e 1Kk gendshih Wl@@tﬂﬂﬂ of the present
voting or k-nearest-neighbors algorithnms). [0137] In

amcntien, sastaagpthese @lffqtquftom [Takle 49f RCC patients has a

SRRER! o bl B b SR g 0 At o
Galabeled. Labeled probes can be detectable by spectroscopic, photochemlcal
biochemical, bioelectronic, immunochemical, electrical, optical, chemical, or other
suitable means. Exemplary labeling moieties for a probe include radioisotopes,
chemiluminescent compounds, labeled binding proteins, heavy metal atoms,

spectroscopic markers, such as fluorescent markers and dyes, magnetic labels, linked
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779 therapy), and a second class of patients has
anot her specified TTP (e.g., TTP of less than 106

wdays/0kewm i nitiati on of the therapeutic treat REMUS2005/042591

Prognosi s genes capabl e of assigning an RCC pati ent
of interest to one of the above two outcone cl asses
include, but are not limted to, those depicted in
d3PhRs, 3nadghestdbrnady) Bug,| @5 ildbedy, ®ldctich tidasf3P donors and acceptors,
classifiers'8-21 in Table 4. The present invention
uithelt-at es the use of any -48 WO 2006/ 060265

US2005/ 04259 [ nat.i | n 28 ‘i
BIAPE "3 20 R P OReRe ap gl R v Foffling g contining
patdr@ntor eéporet-eicans.. vedditds, thaikitalvhe ifidnde teegerps fpromaducting

include, but are not Jimted tQ, RT- P ELI SA, .
PUHETR B rigLatis %g;gr,o?so r fnp(?:f’(et eé?dlff)cﬁ@&%tg fhe 518 esp?‘“&éf’%?ﬂs in the present
{arlnl%elgciml hﬁt %?g F%t%ghedvfbt iond 8F fsreaBsite nﬁi'p?Efét@.r S Nucleic acid

e
gorit ms)S. 138] In a further exanple,
Rylpidizmsibo r pmafunoessafs en ROGrexalyi eantedodutj amt e sybstiate support(s).

o red to two or re.reference.expression pt.of.jl.es
YRS AEPsilgeTHRROEE Vol GUBIoSR IO T Sicorigh HRisd 10, glasses,
fﬂiga? bl ARG 1R Ch @S ivid s, sak aat@n, higers, baklse tubes, fibers, films,

0139] Prognosis genes or class predictors capabl e of
thestbrangsiicohinmgmahress, amigmitiéer pdaje ®sHe cl asses can al so
be enpl oyed in the present invention. These prognosis
genes 10 can be identified using nulti-class
por r eg@titih dretrehtgRnt SRCAkhe (rhaPodids uhedrs car ryi ng
out nmulti-class correlation analysis include, but are
not limted to, GeneCluster 2 software (MT Center
mr%ﬁenon%hg ?)ﬁees@ﬁtcigv&ttiomllto%%g éﬂgﬁﬁdhtzy& freattRAPBf R9T or other

).+ Under e anal ysis, patients having a specified
s6lid @mowrot lifiealputcorGOf aapaiedi off ideetest cdnobe medictedstccording to the

three classes, and each clasg of patients has a. .. .
greperd drvgntipp @6@{@ apB treatmgk: a% a(g)ddm)w_ otj:lltﬁcé patient indicates that

ﬁ[eotgfﬁ]ﬂﬁérﬁ 9ERER, dodenirfdtifd Winges poH fniogl%s@ssﬁggests that a different
correlation analysis are ‘differentially expressed in )
BBMpy mdy baimocd asmblsffoptiecipatiest. rBlinpievecatmerPBidysighelps patients
other classes of patients. |n one.embodi nent, -the -

AU PRSP BRI GENRE apd BT JEBIPVeRy ity end increased
pbaseridk foer yr@tmakove the 1% 5% 10% 25% or

50% significance | evel under a pernutation test. The .
(015s di s rmoei ombpdipren's ethe spragnosife 8K i e 8 &x frabisnf gh interest is

20 pattern of the. ident.f] ngs. i N.:PeLi !

SO BTAL Bl b A 7987 PR P BCI 6 B2 purpose
NUERNBSt ark Qb Bnith €0, PR RRbictddvianTdbls’ 2adish Aegtpiog@ssis method
el ectronic _systens useful for the prognosis or .

desceibed bereit can batnechsugt arE-RAd SLASA, Bt Tpstiopal essays, or

These systens | de_j.np C 1|, Catil Sevi d voti
PO BSPUTR pOBCTLIPIL o JATIMLERMb00 GeVisgna voing
algorithms). A good prognosis indicates suitability of CCI-779 treatment for the RCC

patient of interest. Good versus poor prognosis can be measured by TTD (e.g., greater
than one year versus less than one year) or TTP (e.g., greater than three months versus
less than three months). Other measures can also be used to determine good or poor

prognosis.

-51-



10

15

20

25

25 patient of interest as well as the reference

expression profile(s). The reference expression
wonraofeilee6S) can be stored in a database or anoPO@ms2005/042591

medi um The conpari son between expression profiles

can be conduced el ectronically, such as through a

processor or a conputer. The processor or computer

fA4SEXeCUTHe PRGelIinvBRAkiOn RIsOdea@iTes ttie selaiparcd ﬂl‘h&able treatment(s)

expression profile of the patient of interest to th

fastaatiprieofdRisrass sNwmerDUs FreenkeRions PhEC ey FahYs anal%ﬁd by the

T3 B bR BRI KB 7 S ST, BTG, Tieriphera

bRbe erplessien pfilesl of theve pex@vpiseentsia amamgn‘am( Biterest are indicative
i ncludes a k-nearest- nei thrﬁ i@ ht ed otlgg I

af gsralinkial opisoRR L s p@s&&ﬁﬁv thitRkore. B8 P Gife ag juRgpfe markers
kSt the YrRkBlatdich B M%kl%hcofat?éa@né{tg Wt %ﬁ% ?e?ﬂfbré}ﬁg %‘rcyg‘ﬁo%s for the

process expression data generated by the nucleic ac
aatieay. A5 §s8d dktein,rm Shidrhblan @tmpsmspeqnoguolss thrielsenatter than the

Ig&\éggstelﬁ < ([rz(r)l%/'c]l:]grzt? rpgrﬂtllsg %%E%L]@Lf)egttr%?grge%tg f&gﬂ? H%th of interest.
h;“ﬁ@ Heé&fnten{ RGIHEGHh Ale bés?ﬁ%%n&g"ﬁcdﬂreﬂ%eoef i@éntdedRCC or

sol 1 d tunor "prognosi s gene (e.g., a gene selected from
THdPEs 2 dmyaypeAﬁymuypéeaﬁwptg@eb@awﬂ@@aMbVﬁQemﬁwmﬁenvmﬁum
resent t|o suc ridiz

R E e R G o B B8 o5 e YRS 2B A8 Thoinde extokines

&E@h@@hﬂf@ffbmnaorhhﬁerlaiklﬁ heart @aithdripreditzQruiingd ¢de37HAN-238,

| east 1, 2, 4, 5, 6, 7, 8, 9, 10, or nore

Etﬂbwm efé@méinm cﬁoﬂ@,or@urasﬂﬂ Reranoxtian PN i pngiotoxic agent
ch h Pg%réﬁnéﬁ?)ggﬂlb%ﬂ 'lpﬂgdﬂto Qrs BYfoskA (@@ cﬁfrfe@%ctapeptlde

on condrtirons Per ent respec
R@Q3@r cﬁﬁ”:}ed targeed tpr Ssmo%wpigsnen Ehﬂckurhet beSFéCC tumor cells.
selected from Tables 2 or agyone exa

Chemgtherapit diugy é?ﬁ'tlﬂ%?nuﬁeﬁcllnéﬂfé‘%“ otfed! E4B IES‘F’ OlbfW“h Ot?ler drugs,
Q%kin é qugeééleyng?ﬁdcﬁﬁéﬂ NOGHYCIoRGl SHBbEieS, AftialgREERYs drugs, or

’zation conditions’to the respective genés in a
ahthgsivitheactof diupecaprtesmmsloyeimeriteabRCCsuch as t hose

iel 5§ Lgfjegzt(%? -ergtg{qgh%ql%ﬂ %Sl{r%lca &eélhgblf:f%u{gﬁ@l choices include, but
Eﬁ:'eﬂ&ul%ﬁgﬁ dleragrRAl Mé&érﬁ? bBtialamephhidtdni@NSRIovAl of MEtastases,

conpl ement t her eof gene. [014 I n anot her
artb | q:mhdzhzaaom lap@lfosmmc meplsr@ﬂipm}’n\ﬁémalblﬂﬁlonn @hg deeghron-sparing

one or I bodi e each of I.ch

SEgPn R BBl ppepts BB robuni e ERE b fnoterapy
E)?W&thbﬁ/&n%ﬁuﬁfal &Qhdperifndhial thefapgResbsugdne, such as

those selected from Tables 2 or 3. In one_exanple

l{OkSIbf t héfrpa{m@empuom dort Prostaiseangere SeadipsdoeAnger, and other solid
%rgleage gn ‘?{ﬁ %’ 'tlﬂagart t ?of H‘ﬁtaﬁl g‘gpﬁﬁtégg% I?&II‘ ¥1Q:§Gﬁérﬁd§ﬁlclude but are

€ genes in ac t he present
not limited to, radiation therapy, hormonal therapy, and cryotherapy The present

invention also contemplates the use of prognosis genes for other novel or experimental

treatments of solid tumors.
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i nvention, such as those selected from Table 4. 25

[0144] The probes enployed in the present invention
woamemeomwst her | abel ed or unl abel ed. Label ed pcohs005/042591

can be detectable by spectroscopic, photochemni cal,

bi ochem cal , bioel ectronic, inmunochem cal,

el ectrical, optical, chemcal, or other suitable

[0B$Y]S. EXERRLRLY ddk@lbhn@aiObelidguéted maRt@be drneledtenically.

radi oi sotopes, chem | um nescent conpounds, | abel ed

Ruiferdhergexpressmnmsofiles av genveglagsifiersows, beatorsd de pdgebessi drograms

cgg%gtro? @e?fé%gingfaléérﬁﬁ%xgssﬁglg%s %r 1;—3%%;3%—3%&%%)%% or weighted voting
Aol 1R QAR HR4dadb canFadite pdtipherab plwot reaprissiyn padde of a patient

spin | abels, electron transfer donors qgg %gcggbgrii .
ofriatereliietol the datalpagg aafletqmmaing whichdreatment sheigd oF Usdl fapthegtient.
al so 3 [ ! i ni f £
BEEN. o0 DBATLAOPA LI RoER LA B8 SRR S s s o
JoBagends Faringoirdunbngis fenposdint beviderifiedeigan ipugents at a particular
controls. In one enbodi ment, the probes.eppl oyed j.n. .
dresprtnt GeroHRPORH A5 b1 5 PR EREANTS Tgeqing clinica
ngoqnegb‘pégét?eh?oﬁﬂ%?&'i twho iOWIGH 81 (Ratafdedse fydy i di zation
or 1 munoassays can be directly carried out on the
[BUB4]t r at eDsuppotdzesnay B affdol beatmbst selaciiosy Fpoingigngeyfor RCC
this purpose_ include,, but are not lim.ted to S
e SPerahOL PG e SRS i Eoplon eRpRgFor RCC
PAREHSH sRRRAN, rdditheeptirbiBMmS is hinbA® the préfeidtifaath@sis. For RCC
col um matrixes, or mcrotiter plate wells. V.
Beleatst iionstege TRBatckineo fiNREDOisRID hemEped gimppprstlerapy  and

014 The present inventiqn 4l r i £
b PRl YAEH S PLERIRE TRECOR A e s
P YhEaFfOtcked Thh &Rt ull tonissisedie gl dresiditmbealselection for a
according to the present invention before any
faveubledreatmentgb e pA6Gosi s of the patient indicates
Bﬁgg] thept srh%ﬁfdnﬁytlmh?c'rsﬁobﬁeth% &Q.a??v@ﬁés%ﬁ%éd’ mbdllinitPand the

prognosi's suggests that a different therapy may
Relowmie esathplabhe dioen bhevayasf itostratibhj soplimitatient Menous changes
anal ysi s helps_ﬁatients a¥oid unneces%gré %ﬁyerse ot to
Ash BIOAHHET AR WIRBN NG S0P SRFeRressl dRYPIEAT WilcEqDg Frpare

| 1 thi 5 ot i@ ph@nt M&erdgiAl ment. [0147] In one

é%ﬁ%gﬁﬁéedn%{,&% %Igﬁ%r ogncE;sr?brsenof %nﬂ RCC patient of
interest is evaluated before any treatnment with
CCl -779. Prognosis genes suitable for this purpose
Vrcl uB¥2mBISE "are not linited to, those depicted in
Tables 2 or 3. Any prognosis nmethod described herein

can be used, such as RT-PCR, ELISA, protein functiona
assayExample 1. Purification of PBMCs and RNA

[0156] Whole blood was collected from RCC patients prior to initiation of CCI-
779 therapy. The blood samples were drawn into CPT Cell Preparation Vacutainer
Tubes (Becton Dickinson). For each sample, the target volume was 8ml. PBMCs were
isolated over Ficoll gradients according to the manufacturer’s protocol (Becton

Dickinson). PBMC pellets were stored at -80°C until samples were processed for RNA.
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25 patent recognition progranms (such as the
k- near est - nei ghbors or weighted voting algorithns). A

wqgaow/0e0wgnosi s i ndicates suitability of CCl-7POT/US2005/042591

treatnment for the RCC patient of interest. Good
ver sus poor prognosis can be nmeasured by TTD (e.g
greater than one year versus |less than one year) or
(e.g. AkigkatidAnvdshhego At BSiny e INS shrle&dv‘e?s t 4N Qiagen
@ggge nDnRﬁg)% dlh%r neasu?esocan al g% g% used t ©
Riedasy®i mmnigond Sampdeowere3ierpestegniosRET lysis bydfer (Qlagen Valencia,

200 0265, PCT 005/ 0425

ERVESA Srriainss 6 f?zteﬁiae@e{%e%?éﬁ&h@ﬂn e s UEF B G isotation
I RAITENNERY mihPkit QR EViletia,ICK SUSAY.. BNuts®ROLS was quantified
treatnment options or reginmes can be analyzed b

wirse 96 wellglatei GV, reazaeagn@gtosms 69/ 380k éhqtta&%s% fRapgs for 188
i dent |

SRR AT bR T DSREY LS Bbonlhoes 01 SRRIA0 o e
jefa@lifS t RRAE waR ditordd we -80 0°fC tuiil cpmmseed foutAfyretoiik genechip
the patient and, therefore, can be used as surrogate
ehridegagiont or the identification or selection of
treatnents that have favorabl e prognoses for the
patient. As used herein, "favorable" prognosis is a
pr ognBsadplt At RISA bAtrtphﬁcattmnartdh Eengratigm of éeneChiphHybridization
majority of all other available treatnents for the
ﬁéalbﬁient of interest. The treatnent regine with the
best prognosis can also be identified. 10 [0149] Any
type of cancer treatnent can be eval uated by the
168pnt i halehdd otarget Fdor i olipbandentidRC@esn bes t peaped using a

ra Sui,t abl e, dr |
TR i e -
?ﬁ Y@7s- 158’63(199@ C@Woﬁ%%roﬁ&x‘ng 3B totalVRNI Astd lwerted to cDNA using

I'oxuri di ne, fluorouracil, or tanoxifen. AN238 is ;
alybhgco})d(T:)%gemer cmnauhngwagwmmoéymmamwr&t ihe 5 “end. The

w&sJl Hsegeaséqgag g{slélg eI f%r %Sx?.lpo t?a%gﬁgrgﬁfonglgsﬁt £RY irsheA merase

rece e surface

ﬁftda%gwﬂmvo@alahas ]Gb,e asA)e raa@ybmtmgmadarcm arsichTP (Enzo,
I ndl VI dua

i n conbi nati on W|1(h ot he r
EommRidie, NYr USHOY aAeted SHNAUTS FGHRCTIEN St P AaM Tris-acetate pH
?rbt '188%&&\%%{0&9%@@%%%%@%@' ?5” HGS at 94 °C%Hfa'ﬁﬁr Oéﬂhﬁae of 40 mL.
rugs can [0

actor oyed to treat RCC.
treg ahideoprarsa 6f ddtetedoeargat rvgdre aliluteSuint BX| ME§ubLg°fem awlth 100 mg/mL

%gtgllﬁl?g;%@%gﬁ e and |5§|mg{g;8.hq,crgglllagﬁt/Bg mré(s d?rnzﬁ'hze arraysato each other
054 45 &dfate tl?é' ts@ﬁibi]?wt}ﬁ oqhd @%bﬁﬁbledtﬂ@aﬁl@%oﬁ Gyitro synthesized

nephrectony, cryoa t’i on, and nephron-sparin
&ungm@ys ofin ebawerialr g«:heat weme, ingluded tihee yhybrldlzatlon reaction as

SBTRBRR 1 B of” @l per PR dHOF nr ey Spa g™ toon. - The

abundance of these transcrlpts ranged from 1:300000 (3 ppm) to 1:1000 (1000 ppm)

stated in terms of the number of control transcripts per total transcripts. As determined
by the signal response from these control transcripts, the sensitivity of detection of the

arrays ranged between 2.33 and 4.5 copies per million.
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[0151] Treatnent options for prostate cancer,
head/ neck cancer, and other solid 25 tunors are known

woOnodelweozmst . For instance, prostate cancer treRCTRISE®S/042591

include, but are not limted to, radiation therapy,

hor nonal therapy, and cryotherapy. The present

i nvention also contenpl ates the use of prognosis genes

(0@59]0t herp foy&l segﬁeﬁaép QleteRAb@ted 4t19OHTMAL $niffand @hdrk5 °C for 5
unors. -52 WO 2006/ 060265 PCT/ US2005/ 042591 [0152]

fhire atdrbyltridiedcett phgomtigleotide ariucaeRyised ol & Jaggeopumber of human

el ect ' ly. ; fi
s PP A e D P e By RS SRR A PSR- IRBRys were
Byl Rr PEH fOr 43 T aVigordthtiuTs abWth r@s. t Adter hybridization, the

K- near est - nei ghbors or weighted voting algorithnms ca
bybridiztion gnixéwrsarEcre rrem@wdg R rstared| Kl thexFFrassyer Washed and

rofile | ' I hasg i
Badlsh i iR Rp A bRyl (YRR P Ey SRiE BaR CH Flidics
Batibf M0 anld0ddasdhed aheiht b fHavdet Packdrd phagAnsy sSqener fdlowing the
be affected by the disease stage of 3 sol i d..tunor. .
FeRURREEeE S GBS Yoo dEsBEL Izt Bad g epydidans s follectively

. i BLSRASS, » CGenes thus
|pegéeljrr§d;k ?‘%gﬁlﬁ@?ggéﬁﬁ%% é/%é/]b ?&e)%%l ve inﬁhg%gdi cting
clinical outcone of a patient of interest who is al so

at that disease stage.. 10 15 Di sea st age .
2l so Brammele f DeloriiioR oL SeRe R R e s es B Ppqgessing of

ava~n TcToCcatcIreT ST Aalte
b8 sphf stages | or I, radical or partial
ﬁﬁ%—rr ectony is coomonly selected. For RCC patients in

stage |11, radical nephrectony is anong the preferred

ments. For RCC patients jn. ok j: .
Ehoc ne sy, i WA PR MR ahpmEho SilfbAmay Suic
GHRRRE NMIASY sudH tigithew sdygichdper aph qsdagafileb redudedytedthe array
Therefore, the disease stage of /15 a patient of .
seanaerewerecgAudsd tospigbe dealyeilevel {fenyywmmaries (.cel files) using the

Xpr.essi on-b I [ f
BB 9y S BB G ra B STE0RDS) o
tgf@hﬁblbbm%r esidided adebre phovitlenesunspladescripeon foothlediMpmession Profiling
exanpl es are _given f JjlJust i on, .
Ciamles oo e by voy BhL LSt S B B0 e comc
the ﬁ?ec\%ﬁ? tt}g:f défgﬁ}tﬂﬁ%rg Zﬂﬁ?ﬁt{b‘éﬁ@fyﬂo@&s@@ en RRGRE®he MAS software to

appar en nthe art fromthe
Rrcasepiobetes cuinptarpvaluds; fFExbenpitessitiosamplssmmarized for each message

WIETCIE, - 1 NI Y
Hetection metric (Absent, Present, or Marginal) for each probeset. MAS is also used
for the first pass normalization by scaling the trimmed mean to a value of 100. The
database processes also calculate a series of chip quality control metrics and store all the
raw data and quality control calculations in the database.

[0161] Data analysis and absent/present call determination was performed on raw
fluorescent intensity values using MAS software (Affymetrix). “Present” calls are
calculated by MAS software by estimating whether a transcript is detected in a sample

based on the strength of the gene’s signal compared to background. The “average
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779 therapy. The bl ood sanples were drawn into CPT
Cell Preparation Vacutainer Tubes (Becton D ckinson).

weoéaniemactss sanpl e, the target volume was 8m . PBMIISH®5042591

i sol ated over Ficoll gradients according to the

manuf acturer's protocol (Becton 30 D ckinson). PBMC

pellets were stored at -80C until sanples were

REBGERIE Y afRE fBNAch trarr WP wBORLBEP28Dt0 “frequency” values using the
PCT/ US2005/ 042591 [ 0157] RNA purification was

pealéd frogeengs i nvgmaliZtioh meetbied §Hah @ d.agENOMRYEaL,Z repearch0055.1-

N AT RN

hsttaABs Gpikeachitaoalh ByshdrAe@s s@@idn0wetcoisdd RNAenerate a global
isolation wusing the RNeasy mni kit (Q agen, .
valiradomeurga, Thsnyalibetipnesasiian weed f@w@ﬁwrg iagerage diffasepce values

9 Il plate : i iy I : orpe .
SocR) bk Bl 3 55mRY 508 0,08P01 300, i v
Fp 05009060 (b eeits pahoillesi Gpini)) 2942060 0960 gphs. THeamormalization
remai ni ng RNA was stored at -80 C unti B{pr,ocessed for

Ateipriae pYStagfefieicrange VHET dashich o peaiiatpn gup/e cRpgructed from
. it .

L

ardrappiked Snior ephr ieridsdatign aolutiodi f incatiny mstdncesethe normalization

procedure described in Lockhart, al . TURE
DY MRS b e %‘@é’f? byl R GF b Pl standard
QhireOh@bssRAN MBS vIREN & LS 10 cofaie UStd@le@dy” values and per-chip
ol'igo-d(T)24 prinmer containing a T7 DNA pol ynerase
pemRtET ceimathe Theenshltimh enctoOnRrefersed e ds Asseaked frequency and
tenpl.ate ftor inuvitro transcription using a T7 DNA
6’8%%5?8 WP @R on, Wodl ands, TX, USA) and

DR8Ny at@sheS TRt ANHNTHAVE BAZ Pclevdnd infoitgdRinewer®¥éxcluded from the

A) . Label ed cRNA was fragnented in 40 nv )

Tafascaeparisoe JnHropapagisons alodseave-Koad BMOs mitnBEEcPBMICs, this was
35 min.at 94 Cin a . fi . VO : 4,
3P B Pl MOl L 50 led Avent o
kuf GefeOMipd (ab Udtarmined byheter Affgmspiar AbdkeaDete&bnmmétric in MAS)
acetylated BSA. To normnaljze arrays to each other and ,
taseERHEH efipRe thee ARteLy £ yAN3f A @‘@én@&f@%ﬁ? (& @ normalized
S5EBLR§7SORER, YA RS, b ASEIPb Bl B o v
rapg Qeh®Reptsin 2he aiedysid dee dvais mletdictad, at etfreghiencyGENONEast 10ppm at least
BIOL.,. 2:research0055.1-0055.13 (2001). The abundance
Pt 1 E6B SPRETSLINBRES PR FERSE TOB0BONE gy geton filters

vek0A0:-4 &R0 PPRID avesdRtRGubhcyt €5 fin oberty Mbeagfthe likelihood
(]:‘gér%tro? ﬂransgri p%\ic, pggrﬁ?lgt al}xtrz;rpr?ggrl?pts.r As . © HREnon
dbatdowilered or infrequently detected transcripts would be identified in gene classifiers.

Example 4. Pearson’s-Based Assessment of Qutlier Samples

[0163] To identify outlier samples, the square of the pairwise Pearson correlation
coefficient (r2) among all pairs of samples was computed using Splus (Version 5.1).

Specifically, the computation was started from the G x S matrix of expression values,
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by the signal response fromthese control transcripts,
the sensitivity of detection of the arrays ranged

woebosmeone2. 33 and 4.5 copies per mllion. -54 YOI/US2005/042591

2006/ 060265 PCT/ US2005/ 042591 [0159] Label ed

sequences were denatured at 99 Cfor 5 mn and then 45
Cfor 5 mn and hybridized to oligonucl eotide arrays

GRRRY GS@Qh@Eot@l h@h88 AUFHEYseRfandUeBY thed@RE ubither Y9 3Amples. 12-
or HG UL33A, Affynetrix, Santa Clara, CA USA). Arrays

w(ehues bettyiben stimmes inghis| raHriawenscatrwlpie. dbe sesibirvasta soimetric S x

%trlf; é’&r{% g%}/lb [l 'P]gl% %ialérg)? megsgl?esﬁtgg é{%rrngaq t§ ?\étk}\%re]n gluf}t sg&n%?fe and all

athédr s&h le@ﬁdth@ ArtalyBid. € Pindy alliof tl?cséma@@ésyddﬁxﬁd from human PBMCs
Mol ecu Probes) using GeneChip Fluidics . Station
auesed %@%ﬁ%dmwmr%pwwtms Plhe Kasciaie AF riayt the correlation
ruct
zsrﬁé;‘fggﬁﬁtsbr | g.? 1{1?% tﬁi@é‘ee Wﬁﬂﬁﬁaﬁy‘ &{sge%ﬁilr@% e\‘:ﬁe é)&ﬁléssmn levels of
del hﬁgtntyejfythe rtﬁrecmletdsetqt)era:ss aneicimilar aciel sampdss analyzed). To

hybri di z an cqndl i ons. term nation
SfmEssHEs %?paugglerlsfn FUYRIEh e SVAREL B b 40 Vilgeppetween all MAS
%ﬂﬁl@%@ 'eQd?l Q?H LHLBRI ot kNPl RYBR MRIEWR QF&3H64 and plotted in

the Arfynmetrix NIcroArray Suite 15 software
aMes) lnap|¢d1f2t<:ﬂaate rapidarisualizationg el tadlasef t@bat/ayluef pf eeerage 12 is to 1,

roduce the arra d t
Betctie i Sateiel v SRRnaTmIEs Filhfi e el s DI average r2-
L hRes fRRN%IQARaMEE %bﬁé"e:@ifws%ﬁ préfletd theantRO & BXRIUBSST Aterms of
Dat a System ( GED! raphi cal user interface,

osepl gpmmmpdesswnmﬁpltre @egr,enr |81@tusmant1@dlt:ﬁe eithxgstlea dhosample has a

i Puriiom e IRl Fe R o ARG ShE T L Sl itin he

whdlsié, e tithe st tb¢Hni@ qudlitg ofigie &bn’ﬁ@& WELSTARREST dltdity.

i nvoke the MAS software to create probeset sunmary
val ues; probe intensities are summarized for each
TesSage miRl Uk NE ALY BbIdK QNRage D ffer ence

al gorrtnmand the AfTy ute Detection
netric (Absent Present or I\/Iargl naI) for each

probeset . is al so, u for the first
hOLa i ZalP B C:’byfegeclgp aﬂfa Tt PEHP ﬂ%(gﬂf f@ﬁge%ﬁ{?& volunteers

gfz %anles:r ﬁc}]%qugs?Qﬁ@ Q5 %Q&ge&?leéar@in%ﬁlacﬁe{ti%ﬁﬂsa(tlg Rmales and 27
eries of chip quality control metrics and store all

tnfedes) panticipating anidie phadd I ytudpnCoosent &irghe pharprasogenomieportion of

gté?[gl aﬁ g{q[dgﬁ%s]&g?%tg%} %?cﬁ{g Splsaleiz g&ﬁsa ?}ﬁﬁnte/él eﬁf Ve Fhktitutional
'HétvfeﬂvSBerdy @{ ﬂ%‘gpéffﬁblﬁg‘ﬂwrﬁ@m tswad. € ThATR O Rkhbs)were classified at

"Present” calls are
each site as conventional (clear cell) carcinomas (24), granular (1), papillary (3), or

mixed subtypes (7). Classifications for ten tumors were not identified. The 45 patients
who signed informed consent for pharmacogenomic analysis of baseline PBMC
expression profiles were also scored by the multivariate assessment method of Motzer.
Of the consented patients enrolled in this study, 6 were assigned a favorable risk
assessment, 17 patients possessed an intermediate risk score, and 22 patients received a

poor prognosis classification in this study.
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cal cul ated by MAS software by estimating whether a
transcript is detected in a sanple 30 based on the

weoennwrngezss of the gene's signal conpared to backRgrasmms/o42591

The "average -55 WO 2006/ 060265 PCT/ US2005/ 042591
di fference" values for each transcript were normalized
to "frequency" values using the scaled frequency

P18 ar cHoRRaE R ERLE A cosfl e Wapneithh one o1 doses of

dCCT-ere@oang f mg;LZi:Ocmg) admmiivdhsd us & BO kriowkn [Vabfisdanmnee weekly

g@ﬁg}ed [ nlté) (r)lgﬂ %er%béjg\ é?%%g?&]g qli%e!eofn rﬁviﬁgﬁ r%%gr(:rlent or metastatic

C(ﬁl;éag’é @Efe%cdi@éd bﬂ@x"‘to Yndi? 2AQRVEY 8 BMRE #fowing initiation of CCI-
ference values for all transcripts to frequency

e%’/t9| theiopy., Toineiresize wasuimicassiresk 1np@ntlmepﬁes amd rdplodnd as the product of

B 9oei i iy Pener el MESRe dipls oRfiined as any

%&mﬁoﬂéﬁ}f RELRELHIYREEA WIRFe E&ﬁmlzﬁﬁﬁt&s B0, @cm by CT-scan, X-ray or
calibration curve constructed from the average

onaflpaélp@nc:@umar gespongss (chmplete gesponssh nartiah sr@mogs\tsg WiNog response,
stab gll?easn%ir?l P % 1?/% dISQaﬁV\ﬁW%I‘e (Peter%ldltleld}%y the %fuﬁl of the products of the

rmmﬂicmﬁ | dimetdRs bOAll uhédslﬁa@l:‘e Resions. MTB- f@RMnain clinical outcome

normal i zatjon, followed by fitting of a pool ed

sheasaiss ditilizgd via Bergessnhp arémﬁcsgenompesﬁl Ys Wk Himepto progression

i

@’1@2%?%3&%‘ P e, (SeHRITAL) PPIP W BeAEPR e fhickal from the
sanad efl ifitielq C€i<A7 9amehtmerar vl i the Sfirbietaye ofh n&ialsuramea’g/ Sf progressive

15 [0162] Genes that did ot have any rel evant

Rttt cgmooni &l e dastdais WooKH Fhe oBgstion- erﬁpmésﬂ or TTD was

'&fﬁ@ﬁﬁ@ﬁﬂéﬂ&frvﬁf S SBRSEr el FEMED WediRelRGe BBMSe of death, or

this was acconplished using two data reduction

fdensaedat thy laahgatgénevn dlate. was cal | ed Absent on all

GeneChi ps (as determ ned by the Affynmetri x Absol ute

Detection netric in MAS) was renoved fromthe

dat asetxkandle 8N BrARAG Whdlysys expressed at a _

normal i zed 20 frequency of < 10ppm.on all GeneChi ps

was renmoved fromthe dataset to ensure that any gene

E[ﬁrl) ?]I nt hl?ll%@%%&d%lﬁ?%%h}?@ls clgﬁér?r%:oetdge%s eﬁqd/gr a%ﬁ?g ©Y the basis of

| ea
Ngitt il r dfaheir Qkpﬂisﬁt)n pfbmm{w@ psﬁm&ﬁ wlid theesbedd@dtaof Eisen, ef
reduction filters were us % and aver

(e JHERBGTS AL gt U5 Aor 4463~ HeR 6hEB)+ Fbereratrsgpenly those
t%% Cﬁpgé’vn{egi’iﬁél oﬁoﬂ Rflﬁge% %ig{a dg@tio Cﬁﬁ& &,5%%%1('(&{ féast 1 present

deallPenilensn lsﬁaﬁmdy Asmes :12; dgtagése? I(aﬁt gergaiﬂ ﬁaﬂ'deESqual to 10 ppm).
plg)mg%]sg)gocbég;g%elnE%goq?%%&é%g%%g%ltaen%iardlzeg tg %%3@ % r(r)lgant xl? ?ue of zero
and a variance of one, and hierarchical clustering results were generated using average
linkage clustering with an uncentered correlation similarity metric.
[0167] To identify the disease-associated transcripts an average fold change and a
Student’s t test was used to compare normal PBMC expression profiles to renal

carcinoma PBMC profiles.
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coefficient (r2) anong all pairs of sanples was
conputed using Splus (Version 5.1). 30 Specifically,

woOheosteozest at i on was started fromthe G x S maPcTUSef05/042591

expression val ues, -56 WO 2006/ 060265
PCT/ US2005/ 042591 where Gis the total nunber of
probesets and Sis the total nunber of sanples. r2-

bet [
T@ga?fésul tvﬁlggre g?ﬂr%e@rﬂrelﬁtﬁ)go? cﬁg&ﬂa o)ﬁl}c:@f)%{egt]p%%t éﬁéﬁgroﬁles for
Thm@lmanwamamwsmentsmf thiemelaimonshipbh between wattéutment expression
sarral g ot her sanples in the anal ysi.s. Since
alf Yo Ao 1eg %ﬁv%aéur&a ) RuivaRe pERES 2 6otsa R Eeegkprossion
BHRIOT TP Nghd BetGRMBEprBIsRIO&R] $TD! W%reeéﬂ@lﬂﬁtéa'fgpedcﬁ tfal?@(trlpt using
the correlation coefficients reveal a hi gh degree of
shpeiatmagn’s yaikncagestegioas. (ene exprebsiorestatn ossé alsolagsested with censored

therra ! f the tr C sequences ar

e eliticl! oAU 0B B OO EioRa P gt eeression
ohogapl es, the average of the r2-values between all

MAS si gnal s of each sanple and the other sanples in

tI86%k udy SeyivebdaiyphvaduaraoyHsef p@@mtmwm agsdsesk bynfagplan Meier
t [ L [ [ r the

|38, QLR EBR o LU D I 1

sf@pdle i s Gend hﬂe@lid'meﬁm$ anptreedviddss rprt:(ﬂletlémaife)tsllﬁrformed using
Low average r2- values indicate that the

eQ‘i)‘?eéB@ieéﬁ’eﬁl%"f PleWaicht i edeseiinsrein; Golh, €odtd PEIENCE86: 531-537
I

T e i s

eﬂmsesmammnma; ofeblig b haoredenmgene dats irgdiction diltery(atf lleangS% present

D(Igier Sag%) eﬁfﬁq\émfﬁcgkagcrésgeﬁ& éém S:jﬁ gg{n%tpv%?et usteg to predict
Odlﬁ‘lhdal Mutcg%i‘@”mh% Iﬁoreqmﬂgéi@ ISt é&kv@@&ﬂﬁﬁhm%érm@fdlugbon of low

[0164] PBMCs were isolated from peripheral blood of
dﬁ@@é@eSCfrmf@ll\lmpmﬂf@éwsmOﬁelS(lz femal es and 8 nal es)

3@97ﬂm reenl':"‘%r 1%%68 ﬁ%%ﬁth goa}%ﬁ llpcﬁiggegg c&?%%tralnlng%ets and test
Genrseatt 16@frahdfeniplaaiioree gﬁaﬂS’ﬂk C IR @fatrifd:; séii of i€ models containing
clinical study was received and the project was

dppreasieg) mwgnberreof drafires {EERSCHP SemanCeRE VYesqy tBHlA gingaa two-sided
t

e LR BREl Pl HLAS TS MR S

aged irﬂiHDlliﬁSvﬁlﬁé’s) for gicatlakaestindate. @aptdrhperSoﬁ§)Ner@bm8@ distinctions,
m xed subt%g (7). dassifications for ten tunp
ViR ng ﬁwh m@aeasrpﬁéuu@%ﬁ foAtuges) Wias eé’?bﬁ@é by leave one out

ché%{\{ﬁﬁgatg%@ %ldfc%ss%ﬁaﬁ%ogfalﬁ ?&H%r@s@%}i&ét% OfPrecgc%on of class

expressi on pro es were also score
tthemberkliipvarthatest setsesspefirmestusing adf nmeszterelghba‘ algdstethm which
ed.in . this stud

S0 M0E aORs s SR e i AL, <o Dy B geTics, 30:41-
m@@@@e OF G nhd}t SEARELA ehe huihbed &P h@l»gh@(‘]}g v?a% Bl €8BS the cosine
rdelgtgrllc\éemeasure used, and all k neighbors were given equal weights.

[0172] The foregoing description of the present invention provides illustration
and description, but is not intended to be exhaustive or to limit the invention to the

precise one disclosed. Modifications and variations are possible consistent with the
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30 poor prognosis classification in this study. -57 WO
2006/ 060265 PCT/ US2005/ 042591 [0165] Patients with
wadvmreeds cases of RCC were treated with one oPCBUSo®En42591

of CCO-779 (25 ny, 75 ny, 250 ng) administered as a
30 mnute IV infusion once weekly for the duration of
the trial. dinical staging and size of residual,

. . pr
O LBl o B Ay IR SFARBCNET B AESRIAAREPT IR i s noed
Ghit the stéPe dhthedpyentidn indefined by Weescl aessud ¢lebir equivalents.
centineters and reported as the product of the
| ongest dianeter and its perpendicul ar. Measurabl e
qbggﬁse wagyiefd dgdhedss:any bidinmensional ly nmeasurable
'esi on where both dianeters > 1.0 cm by CT-scan, X-ray
or pal pation. Tunor responses (conplete response,
partial response, mnor response, stable disease or
progressive disease) were determ ned by the sum of the
products of the 10 perpendi cul ar di aneters of al
measur abl e | esions. The two nmain clinical outcone
nmeasures utilized in the present pharnmacogenom ¢ study
were tinme to progression (TTP) and survival or tine
to death (TTD). TTP was defined as the interval from
the date of initial CCl-779 treatnment until the first
day of neasurenent of progressive disease, or
censored at the |ast date known as progression-free.
Survival or TTD was 15 defined as the interval from
date of initial CCl-779 treatnent to the tine of
death, or <censored at the |ast date known alive.
Exanple 6. Statistical Analyses 20 [0166] Unsupervised
hi erarchi cal clustering of genes and/or arrays on the
basis of simlarity of their expression profiles was
performed using the procedure of Eisen, et al., PROC
NATL ACAD SC U. S. A, 95:14863-14868 (1998). In these
anal yses only those transcripts neeting a
non-stringent data reduction filter were used (at
| east 1 present «call, at least 1 frequency across the
data set of greater than or equal to 10 ppnm). 25
Expression data were | og transforned and standardi zed
to have a nmean value of zero and a variance of one,
and hierarchical clustering results were generated
usi ng average |inkage clustering with an uncentered
correlation simlarity netric. [0167] To identify the
di sease-associ ated transcripts an average fold change
and a Student's t test was used to conpare nor nal
PBMC expression profiles to renal 30 carci noma PBMC
profiles.
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-58 WO 2006/ 060265 PCT/ US2005/ 042591 [0168] Wth
respect to correlation of clinical outcone to

wonaeadoroeedesent profiles, for sinple univari at ePCT/US2005/042591

assessnents of the relationshi ps between pretreatnent
expression |evels and continuous neasures of clinica
outcone, correlations between expression and TTP, and

bet wegn exgrﬁéﬁb@g)r%%jgn-gli@of VB Ecefidlath@hg iR €08, s8RGHethod
transcri pt using pearman’ s rank correl ations. Gene
@ayrehs] amiaihg anexpreadisop@diasfamd onintdre gemson e geripheral blood

measures of cli.nicgl. outcone TTP, TTD) using.a Co .
BrEoPT FORGE NRESBIdnPESHGSL [Par OnfEiErents SUgSTIOn protile of said
ﬁg&irﬂ&leggggsa of various groups of patients were

assessed by Kaplan Meier analysis, and significance
was est abl whereth sagl o @ ik gonesreompsise apong geleutyd fgandable 2

3ol st en. g svraciloet o685 el bR ASTRD ) o,
described {yRefei b diffdre®e-or siiladENCEetwR288 5218 3iprashion profile of

1999) and avail able from . o
tsiwma. dentofinteestrand saidwt teasicne refsrenep pargsiracralleds mdigagive of
. Tho anscr | ' a nore stringent data
FREUCYS gofﬁR¢¢ll gnre I%gl%:ﬁﬁ (ggg%}eg%% present calls, and an
average frequency across all RCC PBMCs > 5 ppm were

used 20 pr &lé olethbd actdrdingab clairh d owhereiihihs peopleeral blood sample

stringent filter can _ayaid or mninze the inclusi

Shthe G ofeTETdne Shpl5 ROTPopRle B SR REESEy BTGB M
[0171] For nearest neighbor analysis all expression

data gn trahohRehodelcsordtd th 8Rim 25 héreie§d hidgast one reference
transfornmed prior to analysis. In training sets of
chtressiomquefils coopriaésni ng i ncreasi ng nunbers of

features (transcript sequences) were built using a

t wo- si ded 20_appr . (equ [

cach ol ass i PR e Bhort B uithes FRARG fed one o
AR @dheyY & REE fatibnts RehoHaa6 8 figs lingheoutddrhe howRMNESESR anti-
were binary distinctions, and each nodel (wth

canepelisiany, Wunbers of features) was eval uated by | eave

one out c | i i =f.al: i, At L QR

or 4-fold %ggégﬂggFg§g¥ggﬁ¢$gﬁe ﬂ%%l %%%ﬁ!%ﬁ%%%hb@@mphad
bt expieigion profiteoftsait ormatrsnoragenmsif o diffctentgespgetaveRCC patient

near est nei ghbor al gorithm which 25 can al,so pe found
PhHo bas Be it g 2. seegd <§1n§<‘5ﬁ1 AMRYRE BhigSPEPe & th,e aﬂﬁ‘ﬁﬁﬁé’f therapy.
GENETI CS, 30:41- 47 (2002). For many predictions, the

nunbey of ngk gRBYISCRERirEab cladnk, Whirein f1R exBfek§ibn profile of the
di stance neasure used, and all k nei ghbors were given
pajieal ofiimiteybrt &5 a payeling exphiession peefdE der He sBli{WRIIGHEIBPY t he
present invention provides illustration and

descr ispti oy Bl 465, A0kl Yh ADARS, WheRn BXNAHS LKL HRFapy is o

t the’invention
CCI-779 therapy.
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30 precise one disclosed. Mdifications and variations
are possible consistent wwth the -59 WO 2006/ 060265

wWOCTos2685/ 042591 above teachi ngs or may be RCOWISL@®E/042591

frompractice of the invention. Thus, it is noted
that the scope of the invention is defined by the
clains and their equivalents. [0173] Wat is clained

i's: -60 WOrROamtaaesdnetb Uh2aG5iBdabdkid dne é movtelpedes
for prognosis of renal cell carcinom

( (RCO), . said
pasTTERg acgsmpselering Temniend Nes-dn’ ek prtded pehansgther gege gelected from
ne. Qr [ :
N e e e L L B
gXDrigs&sponsepoahé CEL-G79 drirapy. one or nore genes, 5
wherein said one or nore genes conprise a gene
selected fromTable 2 or 3, wherein said, gene
sel ecfed f ;rg?’n‘ _ d@C%OféPl_géo ic@lﬁg VBEAR i ,a_“i/%?e_z?r 1gpre genes
g&%'seaf%n_egﬁ%&gﬂ RohlGertll NbENENCEr Piblest Bind Adthet gene selected
etWween Said expression profile of the patient o
fromeGestNamnd S <8 of Tablel pasd therfest adecemdeowsoprasssé mgasured by
rofi i.s indicatiVv ognosis of RCC in the
BQFW%hfpd?r?ﬁ?@?@%hﬁ%¥8£§7&4ﬁ§mﬁethod according to
claim1, wherein the peripheral blood sanple of the
patiept of ThehekestactSdmhgWbelLmtd, oddretasaid en®6r more genes

conprises enriched PBMCs. 3. The net hod accor?{n% to .
comprise, clogsifiesispleetad from Tahlad: andribe peressianguotile of the patient of
expressi on ' ' ' L HP8sine a k-

USRS TE AP F LB SO0 bAER AL 96, PRAEL b ane o
Aedrest-gerphboisror Meipipat veeigsalgdraohinave a first clinical
outcome in response to an anti- cancer therapy, or a

plurality of profiles, each of. ich represents a

basel Pne p%PF rethod acc%rld&ﬁfoéiad?’g §Plgﬁrlﬁﬁ%ﬁ?el Séepo?ﬁs ai d
one or nore genes in a different respective RCC

patient wagdidmglife phfidt oPintdres@LO AR ki dtith@kecond clinical
outcome in response to the anti-cancer therapy. 20 4.
Thicome i dpeisede diefgCl0/Tihgtapy3, wherein the

expression profile of the patient of interest is a
basel ipe expr [ il i- :

Chorapl: 5 FeaodRl ke ettt SllcchyMRigoma ROC)
Qa@pﬂﬂhgﬂkumqﬁ(ﬁherapy is a CC-779 therapy.

providing prognoses of an RCC patient of interest for a plurality of
treatments according to the method of claim 1; and
selecting a treatment from said plurality of treatments that has a

favorable prognosis for the RCC patient of interest.
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-61 WO 2006/ 060265 PCT/ US2005/ 042591 6. The net hod

according to claim5, wherein said one or nore genes
woanpricessa gene sel ected from Gene Nos. 1-7 oPCTaisk@®sm42591

and anot her gene selected from Gene Nos. 8-14 of

Table 2, and the first and second outcones are

nmeasur ed by pati ent TTD in response to the CCl-779

therapy; 5 [ JH gl§accor ding to claim5, wherein

sai d one or re gen onpri se a gene selected from

Gene Nos. 1-14 of Table 3 and anot her gene sel ected

f rom Gene NoSrst 35r428 médiﬁ'ra h'nhcéucﬁng dattd theteerfresest aragpression profile

ond out cones.are l.i ent, TTP. 'ﬂ )

SPoPE T 8IS ieepery ﬁ?@p%mp OfhRAtifat Yo has a solid tumor;
aCCOf di ng tPseebAd Soma e%k%ﬁﬁh 'ihc?tﬁin‘i’% ang uph ré]i?és@ntgeﬁn&z%t one
10 conprise a classifier selected Tfrom Table 4,
tﬂ@ﬁermreéslﬁswpw@IﬂﬁF b%sacﬁonermnpxamgems of inter est i s
conpared to sai ﬁ one reference ex

ror 1 o by UePRGrEbaeeSRRl BEPari (RESPEGHFRERT Resgid ot leas

v&telre@r@icgefprbmn Brofilhi@ndret hod according to claims5,
conprising the step of., predicting if the patient of
i nterest heAsPioRessey apableof pﬁ@ugeeawmr@gram, cal 15

79
?Tng;lﬁgig&o drbsng%z@g}é ge%e%tcﬁ)e e seielrggen Zt?é’ m T%‘?les Q‘or 3, and said
cgemne iiguoate? RKRIT) MD- QpasfpVNNQng the steps of: providing
prognoses of an RCC patient of interest for a

pluralily ?{&1 6reatrrents ace ordlnﬁ%tot tho
claim KBJOLRIOERPTIHY ¥ CHn PhigsAimER carcmoma
RiRE@), diy kf?ﬁo&?ﬁﬁh%gfr%et gk E}%Sse?ectefdsﬁl&ﬁqm)l% 2 % wherein said

prognosis for atlen Interest. -
Z&@@m&&ﬂ@&K@EﬂWﬂEZD@SVNKQB91 11 A system
conprising: a first storage nedi umincluding data that
represent an expression profile of one or nore genes
in a peripheral blood sanple of a patient who has a
solid tunor; a second storage nedi umincludi ng data
that represent at |east one 5 reference expression
profile of said one or nore genes; a program capabl e
of comparing.the expression profile to said at |east
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one reference expression profile; and a processor
capabl e of executing the program wherein said one or

wonnws/gensses conpri se a gene sel ected from Tabl esTAS2005/042591

3, and said 10 gene is not PRKCD, MD2, or VNN2. 12.
A kit for prognosis or selection of treatnment of renal
cell carcinoma (RCC), said kit conprising a probe for

|as gﬁg :91 3; ; l(%%ﬁﬁ%}éd f&?‘girc?g% Nﬁli of ch%ﬁ% 0(5)5;1 S%e?gécﬁcon%féﬁlg

ROTiPEAE @b /cRA259dn profle ¢f aretdnatbré genep ig pesplseralfblewl sachple of a
tunors,..said nethod co I sin rin Xpressi on
TDPRE O 1B D 1 AR Tpiahce P eeage i B s Gy miore genes,

sanple of a patient of interest to at |east one

reference eyREBMShOPatRMObT infer&t heod §b1RINANLE, 4MAleBch of said one or
genes, wherein the patient of interest has a solid

troprsrgeneshis déirantilly eapresenddn perisherad bboqgemesonuglear cells (PBMCs)
|
AT ol P SRR, PRAPELBL Rl Ao s

patients rewhéreinebottotheBlykisandfsecnd @ oflpatient®have the solid
patients, wherein both the first and second cl asses of
puriosrng thefest elass ofgriients hanpiist gical putoomesand thesesong class of
gf&"u'e th? Q@écoﬁdmﬁl% ] fikddphgal outcome and the second

ass o I'ents has a sécond clinical outcone, 10
wher ei n sai d'hemm said onerce ngma @8nes oOprisea gelgfwhosmﬁm& 133A-

HG U133A-._det erm ned PB file in th

fc}e;eg{nu&q GKPEe58108 PERSHE 12 ﬁlgggrst asE)gletf theisecond class of patients is
Hefhal ®8hWddds 8isGh@on Hdet 4 Peds B&@edjm%la@on metric, said class

cI ass- ased correlation netric, said class

dlistirichiot lre:meseapnge&emhealmda?mpredsm patedth ek gsiean PBMCs of the

ttern of € P of the first and second

rﬁ%@’élsseS‘?nd;‘a?ﬁsgﬁ? atlglﬁta aijlagcfAher ein the difference or
simlarity RpérdRane SffcferRY RE 89S 1aRtObdtivBerP§aid BRpress profile of the
patient of interest and said at |east one reference

eapreisyfiiniergst ard daid atéeaSh@mQ:@fﬁrwe Gfipfe[éﬁi@@ﬁﬁéﬂ%lsdfldlﬁﬁé’e of
solid tum t.he t.hen 14. The nmet hod
é’gg%m&llsnog {le Sori dzflu%oggl, tlhg étrl enlt Ok[]]he% irst and the

second clini cal out cones are outcones to an

anti - tuor Thematyd a2fdrding td bleinie3,holtereiache Gistgnd the second
claim 14, wherein said HG UL33A- determined PBMC

eSHBicEL SYISAMSS BREOUEPOMES 40 e -umT &5 si on profi | e

for the anti-tunor therapy. -64

15. The method according to claim 14, wherein said HG-U133A-determined

PBMC expression profile is a baseline expression profile for the anti-tumor therapy.
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WD 2006/ 060265 PCT/ US2005/ 042591 16. The net hod
according to claim15, wherein the solid tunor is

woenmloeews| carci noma (RCC), and the peri pher abPcCiblusems/042591

sanple of the patient of interest is a whole blood
sanpl e or conprises enriched PBMCs, and wherein said
at | east one reference expression profile conprises:

S an el ag?heplgéﬁlloh g@copcﬁ% rt’(b 9[5341 1? | \91969613){1% ?(ﬁﬁi' t\%ﬁngr 1s renal cell

profile of sal i'n patients
havendre (BOC), dintl tinogeriphekat hleod sz{rﬁple of th&lpaahntmﬂlﬁtefmt is a whole

Iurallt of profil f which represents a
laed 1 aPle gt ?%ﬁerﬂ%?ﬁ embqhsgi’Bé\Zﬁf S8E VTR B Rblegtt cpg peference

Qﬁﬁﬁg&oﬂBﬁﬁﬂgg&%ﬁnkﬁ a different respective patient
has"the solid tunor and a clinical outcone

selected fromthe %ﬁoqp consisting of the first 10
cl i ni cal ouanceragarbdseline perplmnal tdoddrixpedssiontpeelite of aa:id one or

net had a rdi,n claji.m 16 n, t.he f|r
TRreTRAC 08 BRSSP b SRy AR AL sy s or
or TTP in respanseof ﬁoﬁle@@la'cﬂ39vﬁai&rr@1ﬁ¥sentsla9bas-ghﬁe peripheral
net hod according to claim 17, wherein said one or nore

Jenpedexpeesmonipsefile pf said gae er mereganes|in ¢ iffersah ecsregive patfent who

g{ai Il?eb%oﬁﬁl%blﬁgrda?d? Elpn%al 88{&8111%%%1%{&%@ ?rfon‘f #Q gé&g) %J\I%ﬁng of the first

ene sel'ec
Lﬂm&mb&n&abéenﬁﬂﬂﬂﬁuﬂnamh&ﬂl@ﬁaﬁneselected from Gene
Nos. 15-28 of Table 3. 19. The nethod according to
C|aIWH%7

rein a|d ne or enes 20_conpri se a
cl assi'fi er \Aﬂ'é? Bethe a‘FCtO Fimelainy 18 regthe @%b?’é@gﬁeéﬁcond
RNRldal GutBdmige PGB bPTTTD M ETL R rek@n@@fﬁ’@t@ﬂ 7t79 therapy.

said at | east one reference expression prof

using a k- nearest-neighbors or weighted votlng
al gor it8am Tlgpmethod according to claim 17, wherein said one or more genes

COl’l‘lpI‘lSG .

a gene selected from Gene Nos. 1-7 of Table 2 and another gene selected
from Gene Nos. 8-14 of Table 2; or

a gene selected from Gene Nos. 1-14 of Table 3 and another gene
selected from Gene Nos. 15-28 of Table 3.

19. The method according to claim 17, wherein said one or more genes
comprise a classifier selected from Table 4, and said expression profile of the patient of
interest is compared to said at least one reference expression profile by using a -

nearest-neighbors or weighted voting algorithm.
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