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Mail Mailing Label No. EV668186168US Attorney Docket

WORNMKHESD34PC 5 PHARVACOGENOM C MARKERS FOR RROGB08S/®)5772

OF SOLI D TUMORS CROSS- REFERENCE TO RELATED

APPLI CATI ONS [0001] This application clains the

benefit of U S. Serial No. 60/654,082, filed February
18, 2005. TECHNI CAL FiExppessMaiddbsiling habpkNe.diiy668186168US
invention relates to gene narker AttrdeyrDoblodd N0 WVE-ORIPC
the sane for prognosis of solid tunors. BACKGROUND

[ 0003] Expression profiling studies in primary tissues
have _denpnstrated that there exist transcriptional
ﬁHﬁ%@@@%@W@MﬁMs ERR maPEhitiis QY i 583 TUMORS
See, for_ exa Su, et al., CANCER RES.,

GROJSREFEREN Ed@ﬁELAﬂEEWMAJION& al ., PRCC.

NATL. ACAD. Sci. U S. A, 98:15149-15151 (2001). Recent
[6001]i cal Hrialaplslwtiha\néaimlssthe ibdnefiti ¢fi HcB. Sapiab . /654,082,

rotiles fr. nors that appear to be highly
f@Sﬁ%‘é‘?r&?é(olg\’/\mwcertal n measures of clinical outcones.
1%1 @giﬂﬁﬁ denonstrat ed that expression profiling

&ﬁ'&' Hor bi opsi es yields prognostic 20
"signatures” that rival or may even out-perform

Si
[@Wﬁent | y Hecipseal inveatemdatesriongtheagarkersranginpthods of using
e Vijver, et al., N ENG J
GRAGR R OHBHUS o AR AR T Uhoal At hough
6%3%6&[\] nal or other biochem cal changes in the
% nor tissue may represent the best
qQrtunity to jidenti.f. rognosti ¢ evi dence,
g o Ky sioB il RRETSy R Biel fSmes oy dsfiopgrated

tEit' BEret &(wtnﬂréds&‘i}bt%apﬁlfféi‘&ﬁ% RefvARY -nokMal BES Eralignant tissues.
settings, herefore desirable to determ ne

Sekefon @Kampbs §@m§ @é CANSERRBESt Abi738&7390(P0); and Ramaswamy,

& hoRsgb, Shrl "AERB! S8NY ' Bk Sl 31208 ReGpeipica
dhrlySddEhANVERT 11120 0dprebiion pp@ﬁl%@tfmrﬁwaﬁiom lthaft &?ere@ be
e

gene nmarkers in peripheral blood nononuclear c
h(l@é)mmd%@% Withh cpitaigi @éa%lr"ée@f chnisgle qfgames| | Qe aytudy has
r
SRRy SO OB Sy R OGRS LS s
“signatures” that rival or may even out—perform currently accepted standard

—~

measures of risk in cancer patients. See van de Vijver, et al., N ENGL J MED,
347:1999-2009 (2002).

[0004] Although transcriptional or other biochemical changes in the primary
tumor tissue may represent the best opportunity to identify prognostic evidence, in
many oncology scenarios the primary tumor is resected prior to initiation of
chemotherapy. In these settings, it is therefore desirable to determine whether
responses in some other “surrogate” tissues can provide indications of patient

outcome.
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5 of solid tunor patients followng initiation of an
anti-cancer treatnent, and the magnitude of this

w@bdoenstisdn i s statistically significantly corPel/asmde/005772

with clinical outcome of the solid tunor patients. In
many enbodi nents, the correlation between gene

expressi on changes in PBMCs and patient outcones is
SUBVIBIAR He@F BYIEANOGENTEINporti onal hazard nodel, a
Spearnman correlation, or a class-based correlation 10
[0805]i C. THEnegereserteinkentivnofeatires gees errkémvienpériergrplood

e Iean el (PP G) a2 SEo e Bt Mg aRaT AR Seitegme of
Slfgg %@?&ﬁaﬁieﬁﬂr Hobf g@r{ef th§&ey haf anddMetedCaxpesiot fpa@&n in PBMCs

one aspecCt, the present invention provides
ofedoiddsinfonr patienignbibwing thitiasiesl efatn eRtivengd dreatment, and the

S Va6 P} L g RgRl bR’ iR cinia
SRLES biNGe KBRS paflerithl elnexpiyeaabeatimentéethe obrraltibebetiveen

one gene in ﬁerl pheral Dblood cells of the patient %f

gent expsssiduchanges e PBMrs and,patignt oytepmes a5, defprmined by a Cox
treat.ment, and, co ri : n i :
RTEPEHE b, &Oggﬁhae §9ee Xp ?ré ch ?%ﬁd‘-t]l%gi/ g? 6gic ﬁlgsnsg}gas? @%fw{rﬁlgﬁon
9678 ( DheicenPBMEsErobf hapraattinvdntionawe be hesdsarmrrogak inghrkers
tunor and receive the same treat mfnt as t[{;e patient of .
fontle eEnapis afoToldl IR 2RI AR ITOhPE APt COREE gpeomie
itg)ﬁ(l%gﬁgsoﬁ} fife glcacl-{}tb?raﬁf‘i-‘%ﬁﬁqer hhgsmagni tude of the

pressi on vel’ change In the patient of interest is
indicative  of the nr ' ' &s$hodefrod is,
(PG rent “5ronc e B HRHRRCS BvoBl LN BRodR ol Hgnosis
sebRnenes Thasgsfcbivenass ofeampientnmat,| of osolak pendmisna ahtignt of
det erm ned val ue. The g%ti,ent f interest is.

wtmestd &7_1‘1@ snethpds OBPEHSY ?ft]élg pgepling. qﬁg?rgssmn lpygl of at least
c‘%‘ﬁ%"%e%%%b %’éxigﬁééﬁi bIcHE @aﬁs Sfthb gﬁti@rﬁ RahteRBt d@ind MeROESE of an
iI'S greater or lesser than the reference change. In

sranyaeeecatmentzodi coempasing thealetesfedobaregs tolanfsaerics chinge. The
expressi on

level c e of th (S, i ' r
B E3 20 el AT AR e ) B s
SAld Gindoy 'E?H_ré&qive {HR GRIn¥ featnint 98 MR: bdtieat O Riterest drbeorrelated
patient of interest. Qther nmeasures or criteria can

aitbclibEalisscomes efthesglpatients.hEherefose. dhe magpifiigo! thypexpression

0007] A variety of t.ypes. of. bl
et glies SARESLRinCieRElt 2P FFSmEal B EMaRness
bR tRatmedood Mtk Satiédt. Thesay bhbodinsmnp tiesref@ed® change has an
2006/ 089185 PCT/ US2006/ 005772 i ncl ude, but .are ?01 .
pinpritically t o, ewherimenirllp Hlesumineds vaRies anbiice Patighty Of sinffgest 1s
enriche rpurifi I 0 i th
EAAMRIE L L T 88 B anc .
pRAAGRT ihfRrdsh&s greatmr dessar ehaat the ireferanab lopange. In many other
Si %ni_fi cantly correlated ,with patient ?uhcomasf ﬂnder .
am g@m&; the wieengeathanggis ansgeression level change o the géne(s) in

peripheral blood cells of a reference patient who has the same solid tumor and

receives the same treatment as the patient of interest. Other measures or criteria can

also be used to calculate the reference change.

[0007] A variety of types of blood samples can be used to determine gene

expression changes in a patient of interest. Examples of these blood samples
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5 [0008] Solid tunors anenable to the present
i nvention include, but are not Ilimted to, renal cell

w@2006/080a88 ( RCC), prostate cancer, or head/ neCRCTYHR2)E6/005772

Anti- cancer treatnments that can be assessed accordi ng

to the present invention include, but are not limted
to, drug therapy, chenptherapy, hornone therapy,

inglaie e pegppt limiteduinovkae Alopd Sémplgé oy sargelecemplisipg enriched
anti -an pes p I e or

ot Blérrlta iy lﬁ%é\gﬁ Q’%’he% ht?té% % R k%ﬁfglﬁse CtélH aﬁé%” )Bgr&s%d Gene

f'on Xper i nent erap

&@idbidatlewd dhafge0in. thé@ysatrtpléﬁl?ara%alfstladlgdmghﬂﬁﬁbﬁi@l correlated
i ndictor can be used to eval uate the praognosi s or

with paitany enisemes pnder ep @pPIRBATC 6P1relation medel of i nterest .
Non-limtation exanples of these clinical indictors
i0808Jude t i Balid tmekirs @zaalle ¢y thespresmmt (nveRliow inalydep bubare not

50 (0P RN oA LB b, an

Satdéreha@iheoms thetiaade pesssahatoatdiby ao thgprReert Xpvasish diclude,
changes dun(ggﬁthe course . of an anti-cancer treatnent

b drgBet lanited i dawg therapy e semathaieiys ToppoRe derapyy; radiqgherapy,
bbb s Bl B She Bt B, AR o

@nathyts cenvehtionat rcnzmapaymemSAMeramsh@d a smmbmanon/ dotrenf. Any
machi nes, 20_art jal neural networks, oglher r ank

FRepsocalsl oz ayls OBt ForPEt a0 GraluRE, HH roBitas o

éf@e%%nek.@ of raetr@ameﬂﬂ 8ER doaueaﬁl Momtedd® Go¥n-RERRANA cRft8bles of
hazards npdels are use determ ne the correl ati ons

&esw\éanca@; éndictoxpinebsie gim¢ tov diseash pnegression EEMYwor tohe Redeath
ati.ents followng initiation of a CCl-779 treatnent
)a tenporal 25 neasurer of clinical outcones of

e patients, or TTD).. .Non-| i m
®5§ Do oK NiFigtynpCireelmnc SHERIRERORy 4B e to assess
1PE Qgﬁélﬁfl&ﬁ%et\b@&\?e‘i@h%ﬁﬂo@d BER exPR6bh RR%h S dl:[ﬁlbé &2 course
A, 4B, 5A and hese prognostic %enes can be used
cbﬁﬁn ari-eicet trngrm;ht mmctaatlemtmtsmaes ol heseamethoin tnelude, but are
ef f.ectiven a anc ment
e B e B alie il GBREY moUb I RBbn iehBor s

étsi%:m@ﬁc@ akaksls ro@tmlerdaﬁays E 0N e§dthed, Q‘o@ﬁﬁort 9B8RbO}R6hines,
int present invention is |ess than 1,

yfielel mewab neavepkea ok rothe) ek tsstvsoﬂzw@} @8911{865 or correlation
QH S2006/ 005772 of the change in the expression
TEVED of the gene in perlpheral bl ood cells of a

ent t f bet
BFbnosi < TorortEnBRbmat, SHRRROR IS ForGrpRUdBarcy srols e
©kd td18etenaNg thel doricioBabéi@Rén Sénel SXbRIsEISH ldvel LHME bR PBMCs
of a poorer prognosis. [0012] In_another enbodi nent,

ethBOGapatients ofollewsie anifpighestd Cen® treatment and a temporal
measurer of clinical outcomes of these patients (e.g., TTP or TTD). Non-limiting

examples of prognostic genes identified by the Cox proportional hazards models are
described in Tables 4A, 4B, 5A and 5B. These prognostic genes can be used for
predicting clinical outcome, or evaluating the effectiveness of an anti-cancer

treatment, of an RCC patient of interest.

[0011] In one embodiment, the estimated hazard ratio of a prognostic gene

employed in the present invention is less than 1. As a consequence, a greater value
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5 enployed in the present invention is greater than 1.

As a result, a greater value of the change in the
wepeesdsdn | evel of the gene in peripheral bleOHUS®Né/E5772

of a patient of interest is indicative of a poorer

prognosis of the patient, and a | esser value of the

change in the patient of interest is suggestive of a

tfehe ehrange e skpres{ionlessl oftike g@qsrl@ seiipheraldledd esHange patient

BB e 054580 SR0RGR 0BG, JEoH IR Vi

viR@sotRel chiahgs ﬁratlieqiatlerﬁldfynteﬁ:stgm Idldicaging bya p@mﬁpmgﬁ@bls
with patient outcome under an appropriate correlation

¢ . | N BERYothBs eibolfnenk NeheS RRERE SIMB bEVE|préRBEee gene
of a prognostic gene is det er ni ned by neasuring the

empleyest inghe WS@J@TeIﬁV@Iﬁ@nﬁé rgrqams then bl éocn eogplt.es gicater value of
e A e

inest¢sp Reindicative ofl aqu@qmgmsis exfehe phtidonear@en&essdrivabieeof the
non-limting exanple, the specified tine is about 16

heageindpe patiqnk pt m&%rﬁs Biegeshive of a Rethmrognesisspeci f i ed
time of less than or greater than 16 weeks (e.g., 4,

9013 20 Theexpipsszm leyel changsfing patient phintasest 6N bpaeasured

fr&%%‘h??&%%n?@@o@e a?hepg Ys&tn l%\p ?%ﬁ'&]ngl%s%gfsﬁﬁd is statistically

rnvention a ure use

digdikedsly c@®elated mrithi patfenatitdome nmdal an zippromtam@ nosichition
of soljd tumors. In addition, the present  invention
medilyr Bsmany dnfanses) thesxpirssigndeye engeoef @r prggnestic gene is

S ihffndd rrﬁeafsgl"i'ﬁgl i BiterhfiG %?ﬁ%eﬂ Mthé %@ﬁgﬁércsd blood expresswn

essenti a | east one for "a prognos
lge¢ienfahe gbm: atpr geeeiftedi thue aftercmltlailﬁﬁ) b5]anlant1a1an¢dn&reatment and

ect, the, nt nventlon f es net hods of
{8 R ins PTG 1PLod GYEESI B v, 841 y 3 gngpon-limiting
S A G sp ANEMAE 30 abNR 1 1% \%eks CREALABRAGE) of MANQYAnent. A

)G
(nultlple analy3|s of variance or other correl ation
speclﬁsd ames of teab ﬂmt mg@atfeo thapr gweskss(e.mr 4e8al U0, 84, or 28

f .t ff ect t lidt

Pieis Bt inuffohEE R pRin® Aol BRA0s comrise
ctin he ress on | eyel of at t I

OEME" b o hispre T aRenih et PR ALaa Care 36 Bpers

SBuRRAIAD CoRf mbMIE 85 brodhosds SP&Md tuffdrd. | TPadifi @, the present
initiation of an anti-cancer treatment and enterin

inentimxfeayes its lneefdl farnregnesis of Rl G ot othepsolsd Bmiass.i %atth kit

2006/,.089 [ US2006 005772
R Grspheotisl oGl & el FREITY iR e fiPtppgic sene of the
preeat iRBhtig the patient of interest. The correlation
or statistical nodel describes a statistically

ifica &/ n e infdABoR I REmbRY 6f
@P iJ?he soﬂ%d&%%orﬁbﬁégg%hggﬁ% & grrlﬁe sO F‘ﬁa&%ﬁl\/&g of fsing

lpgistie ntegression.h ANOMAe @amlems obf dvammﬂ) N CEOBERI (amabylsis  of
covarlance)eal{m(t)\]?&s( ﬁlp? gl%is of variance), or other correlation or
statistical methods for prognosis, or evaluation of the effectiveness of a treatment, of
a solid tumor in a patient of interest. These methods comprise detecting the
expression level of at least one solid tumor prognostic gene in peripheral blood cells
of the patient of interest at a specified time after initiation of an anti-cancer

treatment and entering the expression level into a correlation or statistical model to
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5 of interest, and clinical outconmes of these
patients. In many exanples, the «correlation or

wat@bististal nodel is capable of producing a PCT/US2006/005772

qualitative prediction of the «clinical outcone of the
patient of interest (e.g., good or poor prognosis).
Statistical nodels or analyses suitable for this

detepoie theoreghesis onteffactiveness dfi the tredtntent of dgl pettiem of interest.

T SRR A By e T
Wethdenithe eRPRNIGh RlveRITAHE sl ﬂnﬂ&aﬁ}bgﬁ&hb \g%ne s) in PB Cs of

prediction of the clinical outcone of the

ipatentewho havejthe same selid wacs and wpeiye thaaa)ne tr@ttraemtsns rtlmcapatlent
r I or_thi.s ose incl

TRt o HRSE AR 1 (e gL OB i,

Ablakiation o ANGRVRaINDO®] $s cdpBlE B pidiacie)RrRakiabie b@dﬁitﬁn of the
ed for progposticating the patient of interest 15
&fiﬁl%‘em’rt@f%? P the et of IBiRToR AR SBQPE 03 (ROt PTagsasis). Statistical
| i t . . .
SIS e AL B O R 8 s . o
E0gIESES On ¢lwdiased: emrrehhsm ietri¢s.ed Ih omany other examples, the
interest. In the latter

RAGESG) b Selifal Moaboh S RbIOAE pocREng e aBttne mediction of
sRestlidit e SPGRe ﬁ)hﬂ’@m C@ﬁn&?ﬁsygg 3% SERAPTED bO TTP).

the prediction node ér features,
Stitistiea madeds evaalyisasetadie fondhip pegmse inahwen bubareatee limited

t he. det d that foll |t
SO SRR EAAIO R AL S e 2
ptlo while.in ting_.enbodi nents of th
HRABLAY " | s et v GRSHY B HAGPoBRCA e e palians 4f nteres

o4 Mo rdléﬂve' dxiphdsBioh Wvel VAT AR ﬁ&ir\ﬁiﬁeﬁl&n& another refefe[nce time

nodi fications within the scope of e I nvention
peiab pemippaationt oft tbe tahtisence2 Sregiondite dAbsoluth expnet;subn tavels can

T 00181
g SRS Elh B P BRI R0 pson
velgnobaselind or 4Ahed sptifiey refedbricd tid®hhe u30d bﬁcé%&ﬁﬁfes in the
prognostlc genes can be identified by the present

Pirdistien spdeEach prognostic gene has altered expression
mel les in PBMCs 30 of solid tunor patients follow ng
04i17] at i onOdlier fpatares.i ohjests; endtadyantagsstof thagrésent invention are

ARGl 4785, Rl SR G BB i B R 61 B TErsttod however,
ﬂi@ﬂ' thDRB0ed @e&fipBon, Rﬂﬁlleelﬁﬂﬁsatlﬁg"elﬁ'%ﬂlm@ﬁ‘é@ Qﬁ"t ?‘x‘e%nt tfRntion,
expression profile alterations are neasured

Bagennby wad afhélusgriien sanlpnsothdimitasinnt heVasiqus eslsinges and
BLEERER LAY TSR0 AL EGI UL ST AL RS8P e

X proportional hazar
skilbghinshd art fenethe deétailbdd@eapwsi. | nvention can be used
as

DETAILED DESCRIPTION

[0018] The present invention provides methods and systems for prognosis of
RCC or other solid tumors. Solid tumor prognostic genes can be identified by the
present invention. Each prognostic gene has altered expression profiles in PBMCs
of solid tumor patients following initiation of an anti-cancer treatment, and the

magnitudes of these alterations are correlated with clinical outcomes of these
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5 surrogate markers for prognosis or nonitoring the
effectiveness of a treatnent of a solid tunor patient

w@boosnsasest. Different patients may have di stPEDUS2006/005772

clinical responses to a treatnent due to individual

het erogeneity of the nol ecul ar nmechanism of the

di sease.. The identification of gene expression

PARSHS nd0TREY EBPPEMents. e BXPIBEHqte At @gbouaswsaanemasured

I

oG S B QLI ORE RIRRES B S RRyEPERE ibtations and

petait iootteomed hresaspaseadi b}easCompfo@\zsﬁdmslaliaQbms @fodet! i ni cal

trials and increased benefit/risk ratio for drugs and

§a019} ant i “TheNBRIgnodtice BEMEENGS thdPPrésBhie 1d)enBbROGn! Be Aused as

tissue that can be routinely obtained from patients

SHTeBats Miarkers {oringognosi o meetivering ghe efeasivaness of attheatment of a
e ti u ps and

g%g Z{é@%%ﬁﬁﬁﬁlgngggﬁ{éﬁeggerﬁﬂté?ngl b ag[? oodmatyhgg‘ber giésélﬁft clinical

respemses gna frBatmept éwetntisdieidsalgridrogensity afithe Mdedular mechanism

%I ni I har,mac oni cs and solid tunor treatnent.
Fi oLt HERL Ao of grae episAtion patisras des oorislsee with
péhécn%' rr&s}ﬁ@ﬁsedﬁﬂ(ﬁbé clifficiah€ fo s&kétot‘ﬁéaf&gf:ﬁtrgn b‘%sdg‘%fn ég Nedidi§ patient

use of Subsections Is not neant
respense apd. theyghy WVQUb&b@tﬂemeams apiiiy pravidesyingapect saéty of

A R s BB S s a2 L

ﬁ'émtnemts Flegiphdril bldb@ i3 BSHuOTRR LU BE rodid]yt &ﬁmi‘lé@frefn patients
means "and/or" unless stated otherwse. |.

@efﬁ sxaimally REeRve slennede By fgtermingw he C'Bmtatloﬁ?x befmast ipatient

e nt| on i
g‘tﬁg(?lﬁ%% | ca%% E’l(aodf E%S ?lcéﬁnfl ngr r%ﬁrg}lﬁe{?ﬁﬁ] Q:ffletﬂ%egwsem invention
&Eptesemth Iaosgnlfmame aigines dh din@al hefeacoxid@sies ARd solid tumor
18 fil es and clinical 25 outcones of solid tunor

Mgxt s. Genes with such correlations can be
identified. These genes are solid tunor prognostic
s and ¥amouseaspewsiobitheduyangigaiate desciibedsin fugher detail in the

alyat e effec i venes
BUBGRIEL BBl 05T 85 UREREL s puenion
Ea.chtsanbkaetlf)ﬁ) Imdyh@my es et agpavtestt the invenfibhlden 1Y hp I?Jaﬁon the
not ted t t he Cox pr oport i onal hazards no

s(l%‘)](ar \P@BPQN&L @ﬂ T inghdeaugel STAERST Ughss $®‘CICEMt clearly
e P, ]’% S or R R O sl S o thetiseos

(8th &t owa St at.g . 0 2006/ 089185
Tber) 0 Singofid fonar i 1-% 503

[Bﬁhl]lgglg)E@t B%g%l aurgeSthg Id%&g’%g)s?a%g{%aﬂg ggq%farg{coaqeeziqtions
UeRen. aldratibis MO Noi?helﬁf\'%d é%ﬁg%ﬁﬁ;@s%l-p@‘{ sERNGHnical

ON COVPUTATI ONAL ECULAR BI Tokyo
opsomes gaf splid gemgr patients200e)es, withsueh gprirdlatias can be identified.

TR ¥&es afYf solid tumor prognostic genes and can be used as surrogate markers

for prognosis or evaluation of the effectiveness of a treatment of solid tumors.

[0022] Correlation analyses suitable for the present invention include, but
are not limited to, the Cox proportional hazards model (Cox, JOURNAL OF THE
ROYAL STATISTICAL SOCIETY, SERIES B 34:187 (1972)), the Spearman’s rank

correlation (Snedecor and Cochran, STATISTICAL METHODS (8" edition, Jowa State
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5 mcroarrays (SAM nethod (Tusher, et al., PROC
NATL. ACAD. SCI. U S A, 98:5116-5121 (2001)),

WG appostisyect or nmachi nes, and artificial neuraPCT/US2006/005772
networks. Oher rank tests, survival anal yses,
correlation netrics, or statistical nethods can also
be used. [0023] The Cox proportional hazards nodel is
Whieesng Presamas, fows 3 ppow@g} dashasrestrodighbgraanalysis (Golub,

S Ll Bl P S DA el o

@g& OINTE%WWAL— ONRENSIE WIBCDGPUTATEOSASMBYBEEMR BIOLOGY,
QU DE (Cary NC. SAS Institute,, 1995); and

Tdkeon ehilpala,n dAtlarfekch P26BE. | @@@)}R\ihemggg@pgnce analysis of

I e A R s

o845 M|6V§‘i213(121)OQ SAppdrO r\ﬁectcf)\tm:clhatee,s anxi apmﬂda]c nemsl ngigvorks.
used herein, e term "survival " is. not '

ted t
ober et SopuS el FORYses) HETRADN PGP PhERisRmisgods can
ntg{ggﬁt ed broadly to cover any tine-associ ated
he Cox proportional hazards nodel is often

der ed en h n har S 1 d
L R T
APRMYEBA nas] fRREMoRdAGIrtihe daat (Hee, for e%)nlslhahbslufarm HELINICAL
underlying survival distribution

Th de|
BobuREHONPAE MBI e -08 (IDSRRr Ao o SR IUAL ARSI
i IeRSUARR! ACBREhBLE by ACRE QMO SARMbRe, 1995); and

i'ons  are made about t e ndature or shape of the
f]]'ﬁé-’rﬁéail 41dnGanthsch [ )I0RA]INA SUBNIMALE 41 FXaRERDIGETHE C@>h MODEL

pr oEort Lona %&p%% ”1%1 g}g %lfo(dpss %'%21%{ ;h%e%ba*%%nghqglbe ween
gur%tvhl‘ ]aﬁa\’hcﬁfe of rhéreBcoVdRSES it pre@ittosdIb] £ tused@drdill,( the term
azard at tine t and represents t he

Pruptisddl’| is tnot dimier! emagrdidenth e gurvivebatipsteash dhaderm should be
fr}t?fg re? i EFQ?QH’O {I«P] gctrc])%xilq E.Irl% E{&l@aﬁsg%gtgﬁ Sé&{egflj v ?C’ﬁen @oxaf)roPortlonal

hazatds mE@NQE Bfed cHistibiréd Mbredgeneny aianahany Whelciegmmob @odels
continuous, dichotonous or other 30 qgrdered

onthetydhd €ak meddldpinet baseReONCEY PIBRBHPRORAICTLRE desnagpre or
ER del (ffa %1% “xﬁled%p&{ﬁ%t SuI'VlV%}.Dd%gﬁ))g{lQ@g% BGl/ M%é&@e@ﬁ?ﬁt the

¢ts 0 ors are constant over time.
hAddFBME Ravhedliane ixt ﬁfunXpon Démdemrdbrst aivanges of pretlictors, and no

expression | evel of gene er e ood cel |
@gs?lgxpuons are made about the nature or s Ifqpe ﬁazarcp %\mctlon S
[6024] A non-limiting example of the Cox proportional hazards model is

described by the following equation:

Hi® = Ho® exp QY 8 x,) )

where i is a subscript for subject, and H;(t) is the hazard at time t and represents the
probability of an endpoint (e.g., death, disease progression, or another time-
associated event) at time t, given that the subject has survived up to time t. Xj
denotes a predictor or covariate, which can be continuous, dichotomous or other

ordered categorical variables. The Cox proportional regression model assumes that
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W@ kaesmosbiss st ri buti on,

PBMCs) of solid tunor patients following initiation of

an anti-cancer treatnent. Were XX has a highly

| ogarithm c transformat i BPOT/TS2V06E5772
5 perfornmed to reduce the effect of extrene val ues.

Ho(t) is the baseline hazard at tine t, and

desi gnates the hazard for the respective individual

thih effeet |of| th@l em@dl@lf@rﬂ arecwévanhpé@r e eljugany cenladgments, X;

rap}rg?)eg&sn%d 8%65 t%e ?@%?gh&? ﬁ@f genelﬂﬁt e glhée 1 Blggg Icells (e.g.,

FrMeasof waled Itlﬁﬁor bﬁtﬁen@)&)llﬂmﬂ@g mmam)nsbf lah dnéi-cancer treatment.
estimated, for_ exanpp t he c rar? al
C

thrél Khbat 2 Intghisoebwe&rﬁgf&&m% ar)
ﬂfléd) th &e]dhcé & EffLct RATRIBIE VAR CAURS is WY b@sehﬁ@ hazard at
selTne azar can take any form the coefficients of
ttrhet cad alesighatss tiedhazerd tfonthe eekpe@bresindiyiduaivwhen all independent
observatl ons i and i' that_ diff

t hei.r u
GRvemate ate el 48 P |C}?é‘afnog?leciﬂ% eémﬁxlﬁzard ﬁ'nlc ion is
\lﬁgemﬁed( Pes fte‘Jthe]ﬁd@B‘ﬂa l&)eaﬁed_baééhn}, Kazz?ﬂi ‘fimctios) the C_oi model
raloo1p over t)/H=(t) = [Ho(t)
@npiPby ptihied )foewpmmle )b]y the mﬂﬁh@@l %P@%@( h:kel)hopd,) 20 is
i ndependent of time t. Therefore, the Cox nodel in
[Bo2sit i on (TMhe Cox mcraleb@qmtecbhﬁ[Equdmtama(ﬂdss meparam@m@]ecause

\gﬂﬁlljat [ okgﬁ§ %g})e e‘r(xjaez 6?‘%%{%%38&%? aﬁg 'fo\é’g{:, é@% 8%‘3?@?668 ){ﬁj the covarla%es are

e,rsﬁ alra?e?ls ' @(g}xsﬂ'e'f & obsdiPdiiohs ?’éﬁ& 3 that) diffe) in #Rir HGaltiesz &t the
ra (RR) I's defined as exp((3), which represents the
Goeﬂeapondmglnwlarpﬂedmmrsevent (e.g., death or disease
progression) for one unit change in the predictor. In
many applications, PBMC i [ on val ues are

presented as | ogari t Pls ( % 8 WO 2006/ 08918é2)
PCT/ US2006/ 005772 and a’"bne unlt change corresponds

to a doubling of expression. The natural |ogarithm of
afde hazard ratio produces coefficient 0. Wiere an

S-Plus or R package

PI’ = (ﬁ: B x:) €)

The ratio of Hi(t) over Hp(t),

ation can be

H;(6)/H(t) = [Ho(t) exp(PD)}/[Ho(t) exp(PI’)]
= exp(PT)/exp(PI’) 4

is independent of time t. Therefore, the Cox model in Equation (1) is a proportional

hazards model.

[0026] Equation (5) describes a univariate Cox model in which only a single

predictor is assessed by Cox regression:
Hi(t) = Ho(®) exp( 3 x;) ©)

The hazard ratio (RR) is defined as exp(B), which represents the relative risk of an
event (e.g., death or disease progression) for one unit change in the predictor. In

many applications, PBMC expression values are presented as logarithms of base 2,

8
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is utilized, the hazard ratio RR can be generated
using the "coxph( )" function in the package. 5

wQ 0@a/P4918H t he univari ate Cox anal ysis, a hazapdI/Ds100€005772

of less than 1 indicates a negative coefficient P. As

a result, an increase in the value of the predictor
produces a reduced instantaneous risk of the event

(aed gr ,ondemithclomgdi @e@sponds dgr @ siublig of Gompyasival y Tha natural

ecrease .in the val.ue of the ed| roduc a
3 R of s bt 12 ﬁ%@roc{%%os Hiciens e3\&h re a@i%ﬁﬁdSSOéR%@ckage
hogqiAdr akiRz2H raIFRR ¥an bB2Bnctaed ggiﬁg b ‘%OR )t’"fﬁﬁctfl-)g in the
coefficient 13. Therefore, “an increa ecr ease)
ipackage. val ue of the predictor produces a greater (or

| esser) instantaneous risk of the event. [00281 As a

riﬁﬂil—’?l]i m t i g tlexanydriate Gox hnmtymaéla'zard mat&ﬂbﬁjbmthéh 1 1ra:Bcates a
ared i ctor X; pr od s a | esser
{hleEPeicTerRb; A gt oh indhesse {-F st B edictog produces

i S ti )

@4%%)13%1; F%&*?Jr@%eb@s Lk é%fz] f/hgr gxgengc(b’g &;écéfl% g:gedllse%éé fAB8kession).

[ﬁoﬂidﬁlﬁ@s’ adenrense én ’fhell vatue of chlnmpneéxdtdr (pr(Hlu:sés a greédiee instantaneous

f t I?%E}%I&t Lgeg?sggeg}a\éiergrr F %Sogegrya%erkﬁ )1 g@é:gregtg a z)osmve

@Oél’ﬁafeﬁﬂ Bt 0 Thkrefdrd, ar\Geedadd NEH NecrdRE) EOMPVAROOF RN dledictor
hazards nodel can be used to evaluate the relative

Pragices a grepleptar desserd instastpneqwiskanfshrewsnt. f er ent

i ndi vidual s. 20 [00291 Once a Cox nodel is fit, at

[e028] t hr eeAd eabislinfitidypoilpisiag it@sasedn pegiitctor § AsSR¥ared
the statistical significance of the covariate. These

i@ pledictdrey { NRodidesh1RGQP] Widkhi defRSdnt P%h@ga‘ﬁv% 984, th@Bfbre, a

the score ’test In many enbodi nents, val ues
tst@r Hi(t)ecbryared @ Al ({JPr Se®Equbess (B5(D iumr (mawhere k = 1.

correl ati on between gene expressi on changes from
Casetrsely, anidcpate Bnje, puidnosses gagaterid;(woepateanto0HOE). When
0.01, 0.005, 25 0.001, O.0005, 0.0001, or less. The

beatécidnt Biid positdre,  PRYNOGE decrg@BRino)-, bftﬁlubéﬁgﬂéhter (or lesser)
i nvention can be less than 1, such as no nore than

BLi®) as ddnﬁﬁxed&olﬁ (t). GQclordihgly, tior Cheproportibhel Huazials ehodel can be
rati o of ne can al so be greater, than 1, such as

ysed fo gva ate3 %164 relgfive; gisk of a ffpe-assaciaipsy eyemt aqm@,ng)fchfferent

iRBedtlgn one indicates that an increased expression
l'evel —of the gene in peripheral blood cells of a

of t UnDIp icent
gjrdgg osis S fn[a@% & ?bczer%?yﬁgﬁﬁehéﬁ g %e%}s%%ﬁrpg%es is can be used
gr esaesrthe hmbisticad sxgglfmbﬁcet dfathe @ovarfitd\OTREQ G408 9k8he hkehhood

PCT/ US2 05772 creased expression | evel of
et ‘*&aﬁ% I’ﬁ"éfaa?ndbﬁ’&o%foﬁee TR Y sEbraiRents & Grvalues

BEIEIREA ¥P oRE oPmMBROSF tHés@ QRSHoP ¥ ool REBAbEGen g@%’é@ressmn
The present invention also contenplates the use o

phenges &oabaseffox and patient outcomes are no more than 0.05, 0.01, 0.005,
0.001, 0.0005, 0.0001, or less. The hazard ratio for a prognostic gene of the present
invention can be less than 1, such as no more than 0.5., 0.33, 0.25., 0.2, 0.1, or less.
The hazard ratio of the gene can also be greater than 1, such as at least 2, 3, 4, 5, 10,
or more. A hazard ratio of less than one indicates that an increased expression level
of the gene in peripheral blood cells of a solid tumor patient is suggestive of a good

prognosis of the patient, while a hazard ratio of greater than 1 suggests that an
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nodel s to correl ate peripheral bl ood gene expression
changes and clinical outcones 5 of solid tunor
wpatosesti8s Each nul tivariate Cox nodel incl udeBCT/wg2006/005772
nore covariates or predictors, and each covariate
represents a change in the expression |evel of a
predi ctor gene in peripheral blood cells (e.g PBMCs)
ipereassrli axprasaion leyaltofethe geaein myriphesalcbiopd ezekhs ofrihe patient is
ﬁﬁltcétnpeaor%cae;h?"r p?o SIRE b th% H&Ry embodi ment s, the
In reSS|on feVel is nmeasured from
I|ne nt eracti.ons..ano ent cqvarj.ate
038Ta o0 HEAS FieFoH ORRIPHARY cRBCHatALss s B FRIAAR cox
6&M £ Qrfeldth PbrificRal Y& %dn@ 2Rpre@ion hanakd addEclaiéd] YaRsmes
(e.g., having p- values of no nore than 0,05, 0.01,
. 90B] teneD paidents.esBjchcamltaripesCod padel melides yapi e gore
?Jiétes op eréi?ctgt)éag&i gachpé’o%gh&t% (}'é%agé'él?s ?%Ihgﬁé eﬂl {hg rexpressmn
vart & e anal yst S usin orward stepw se

Ised] et & @redidtor geﬁesinap@q;hetdn dal@dchgéle (ens) PBMITY)fofcslidl tumor
predictor 15 on univariate analysis can be first

RAERI SHringtiBe cAWSHOF eR Rt 1CARSST fsa@rent s dp AR FRRpdipends, the
Aatige TP She %g?fékglbﬁ: el Q§ ggéagﬁlgfl  fr G % 911:29; I ﬂ%ra%ﬁgﬁ‘s among

I nstances, nmensi on tion netho uc
differeat palarieespanasd banmﬂoylscesl ioto th¢ moddl. i nver s e
regression) are used to reduce the nunber of

008 Cct or sPreticforstha: iah@ﬁgﬂﬁ@aﬂtﬂﬂﬁhmvﬂﬁtemiaﬂ‘ﬁdeh Ye.g., having p-
mnthout conpron13|nq]the predictive. per nanc% of t he
[S]

Yabers| of 2o poesshan/d 50[5)30]@0%%@9 VBt ogr §3tp be tested in a
ﬁxﬁ'vlm?ﬁé %%)chﬁ[ e yelxglgpl%hgr gﬁ%@%ﬁéﬂ% fﬁﬂﬁ‘iviiﬁbt% analysis

these progfa ut are not
Using foewarﬁcatemhse sebedtbns ;Fosm‘é‘ptanoer, tigPSfglp acdsh gizaificSatepredictor

for .inst anc SURVI VAL ANALYSI S. USI T
At A PY BT IO SLInfo-H TR gt motel T fpwed by

thd9Rki naRd s1g-m§<§aﬂ? e}k‘emﬁmp AﬁﬂA@ JaR I§Me\/’ﬂstaﬂé@§—\@h§naon
IN'S (Technical Report

IRARTLITRY me@mﬂshéwcbe@plmmmhe@ammnﬂ \ﬂaalyp@ oMashised inverse

Foundat.i on,
RUTUR FR TS st P el i e IR BE £ PRy o
poértREY &athounédn oﬁi)éing‘fmé predi@iva|gegfdthiftice of the model.
nonproportional hazards to exist between |evels of

j0852)2bl es. viesisd U@ihﬁut%ﬁrbr@gﬁaﬁﬁ eftet SyaallaBIeOYR c&hﬁng out Cox
correct functional formfor a predictor, identif

y
regispaon gnalys. aEEaIleGi? pijtheseeptpogtaes ibsluds dugarermsd dinitedrto, the

es onal rds assu
SEER: Do, SRS 8 B B8 PR syl Avacvrs
CORGHEISNE Sys1iM: A Pk A TSN GUBEGC 2B NEY: RS DBRfitutf)1995); and
rrul tiple 10 WO 2006/089185 PCT/ US2006/ 005772 tine

Bheanasy, cAn PAEKARE y@%dS%IyVIaAhoANﬁitwsca& %éEerchmcal Report,
Baggl I
use 5%5%35?%4%§8§@§g§%Pmpﬁéé%%lon a ]Sggggfhe
[ldﬁ§3]0f ot hMrodlrf%rdréox moanls can also be used. For instance, stratification

factors can be introduced into a Cox model to allow for nonproportional hazards to

exist between levels of variables. Residuals can be used to discover the correct
functional form for a predictor, identify subjects who are poorly predicted by the
model, or assess the proportional hazards assumption. In addition, time varying

covariates, time dependent coefficients, multiple/correlated observations, or multiple
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statistical nethods for the identification of
correl ati ons between peripheral blood 5 gene

wepeo8dsdN changes and patient outcones. ThesPCTES10066805772

i nclude, but are not limted to, weighted voting

(Gol ub, et al., SCIENCE, 286:531-537 (1999)), support
vector machines (Su, et al., CANCER RESEARCH,

Gime7®8818 %n (bzm§»zpd kyreemnodiied Quei gloldelr sP¢Rbined Warymodels or

DI THE NATI ONAL ACADEMY OF
Hi B R @‘g}s&segss 15149- 15154 (2001)),
|ation coefficients (v 0 Veer
ﬁ&;ﬁrﬁ E, 415D83p5eseuh ipvsghoy )agoo‘{ﬁa%‘f%e ewFt%b?tgerp%ﬁrfeéﬁ’t’r?n or
RGOS %&Hodspfo?gﬁ@%ntlk'gﬁ?&] ﬂ@d’&?&tﬁﬁlsoget\%’éd ﬂer#mpﬂ blood

treatnments that can be eval uated according
;gmfse}mressmneqiﬂanm andglatieis, outnemear dhastt mlethmis mlud@ but are not

ot fogr bR s it d g SEIRERRIER T LIRS, gopvor

Yactee ieachines aBY, cABl] CARGERFERESRG,t HBTIRLO3 q@b(bll)ﬁt KMRarest
therapy or other conventional or non-conventional

OREhBYTE SRAASWARY, %6 rtfi, NEROGEFDINGSr @6 fTHE SYATIONALEADEMY OF

t
SRR R P 5 ORI S, AT HA0B Y. Ellon "okt o
ORear, | @ nul G ANCRURE, t4est5|304ﬂ3ar(20@a)¢ edr, ofbeAisiitdbleTPhtterh re@sghition
cancer, Iung cancer, col on cancer, pancreas cancer,

ﬂ%ﬁ%{%ﬁ cancer, bl adder cancer, Skl n cancer, cervi cal

20 cancer, uterlne cancer, I|ver cancer, or other
{00351 s t haExamplestoftsalié e treasmpefs tkatioan bl eyelatsd according

lid
b B, BEPLA RO 50R] B APl corms

iesapy),i dteinicolierppyg dedinoas ihe&pyi; abliethetapyalmmandtbérapy, surgery,
net h%tF:l i ncJ ude, but, are not |[imted to, scans (such
genodhprapy, a%ﬁ%?@lﬁ%&eaesay&palh%‘f?o@?répnyor(@ﬁr conventional or

R S T TR R
el prasend mveandmsmwe w1t}mpahm$ranqny RQC, ptostate sancéxaﬂnleai/neck
means as .appr eci {?ﬁ %ﬁ% those. skilled in the art
LR R R R Gpeds bet QpQimdieash ivgset, lung cancer,
35108 SaREr, PAnDAT EMEST, stoinlakR @hlﬁ:er |H1‘adli%f‘¥arf‘c€pgginreiﬂée? cervical
clinical outcone is neasured based on pati ént

eAEPH mﬁf@slrtecvaacqrhleveap;ememr,cortqtl@attmms thedenpitdevetheir origins in

soci at n Qut conme 30 ne sures incl.ude
blSPE.PRER Tt Tht bR B Ton WL ARER B atuated
(ing)dirett 6E idddrect ifls\ﬁﬂm’%tﬂ@ﬁlﬂ?&ﬁa&%s P@dﬂed@?@@ﬁﬁ&l%ﬁ@@ methods

deat h g)TD or Survival), tinme to conplete response,
inchisles Pupatre; apt rlwwnéee seange(sueh 4 r?ﬁrayrSewméenzed axial

PO 3 WTW@T er o ? hrggolrnﬁ er V(Eﬁ% gp_%t n@ﬂ %fe) %0 emission

tdmdgra:thryorQPEf) aot rLdﬁﬁs”magraplhmt(U/S))hGblcﬁpslystpatﬁfa}ﬁoﬁ,f endoscopy,

[nsasur ement 8 glr essive disease, TID refers to the
BRETOESPRY, Or other sultab e means as appreciated by those skilled in the art.

[0036] Clinical outcome of a solid tumor can be assessed by numerous

criteria. In many embodiments, clinical outcome is measured based on patient
response to a therapeutic treatment. Examples of time-associated clinical outcome

measures include, but are not limited to, time to disease progression (TTP), time to
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5 fromthe date of initiation of a treatnent to the
time of death. Conplete response, partial response,

wOorowe/sy1esponse, stabl e di sease or progressi vePdi/Bsne€005772

can be evaluated, without limtation, using the WHO
Reporting Criteria, such as those described in WHO

Publ i cation, No. 48 (Wrld Health Organization,

eaib(ATD oxfurvieal),dives tolppmpjete Em@mset Wae @ pm@al rgspansé,-time to
%{mgr r%?ﬁ%nés tl?rpeaﬂo $ ab'f%@%ﬁ%@%}u & c co %ﬂ%n %}Qe &g measur ed

eac Ssessnen ESI on re pr esent

SR oo O THle-gptle af e | rn?%&%ﬁ %Téﬁgy' FBRR0S 4} LEeatment
uREIRE T cfa?%ﬁﬁib‘éﬁnexﬁ&ﬁ)of‘p?o gdsiveatisedse. CPIP!81ehs to the interval

di sappearance of all neasurabl e and eval uabl e di sease,

deorethei dﬂéfdoﬁyllftlmn sesaimentdnghe mel efsdsatih afompletsetesponse,
'y no._ne n 0.dj sease 15

AR xerHOHS ool elioe PS8 AR Y P ERRS L g gon b

E@al’@atédl Nwithing nl&hitMlomﬁtgr el WHID SRgetine Oiiferile GLERSE those
at | east about 50% of _the sum of the products of

fiﬁférubaqi gesW%‘a B@WmaE@m,aNOdﬁl&néW@f@ Hfsalgh |Organiggfiony | @eneva,
?Fﬁﬂz Thd2$9 %Igie[t] Mitefia, QRS GF ¥iAlch ARForld gnl)eea?&aﬁllg%]swns

s apart. artial response" inre ere
arei weasensl dreath gssewsasumt. ath&:ndnsham!ﬁelemeam sred@esena feardyyorgan,
at (Iﬁgast abo;fx FO%I n tE 0 s the | ar gest
4P SR feresepiatizg fos1ops pyhke selectds Hale-py 2

ﬁﬁ@grvations not less than 4 meeks ,apart, It IS no

bsary fmapy) c4sgsi SREPIGE Aespenyes sadefineduas nyplete
ﬁﬁﬁ}épegﬁd'nké ab @S Fﬁ?&% RUGL Oy 'b%n d?ﬂzg ddp@‘#ﬁned by two
progressed and no nem1 esl on sho ar . e
abmeesions not lesu tinbé vebkeeparts e Théd is mo m@vs pesicgednd mo disease
ragf e(gence to é}g nS| onal |y asurabl e di sea%e nmeans
R MURER. gr CATUR dewoase BRI P Salom8Cq gy Difipgesionally
BRYHSAE ﬁﬁéé‘se'rﬁ‘eah@ ae&eme%fy at RBsUREHSE] oPhhd ffn bAIMI PR ducts
per pendi cul ar dianeters Of all neasurable |esions.

th@darge@tsmméwulam diamfiesens rod @lltmeasurablyi lesinss enddtbynined by 2
east,, abou

surable a ans ,decr ease,

SRR Bl 1BEn M oB ol ootern « REHiEh BTt 0t dF isgpe to
dmarm&gmanﬁ naburb B8 Bétase MRARFOdecrdaka bl et déseasfn 508 In the
in reference to bidinmensionally neasurable 30 di sease

FERI98 thee@ége@h@ﬁmﬁm@f P igsivag pe determined by < ebsarvatipwueot less
ﬁ'ﬁ]{oél' WK ¢ ne%%g% gg?lt QFIe&?)BQﬁCﬁaSVe Qé%rgggii to qualify for

arges pen icu
paﬁabrESpons&,ZbMQm’Z 0BHMOGRHURDhRETHIoRREM MISHT Dew' BEiah|s@ould

di seas in reference uni di.nensj onal | y neagur abl e
SRS h?eaéﬁf'sssmé%*sﬁwéﬁ ¢ QRGO 5o MIBET Espanss Inggierence to

Bﬂaﬂﬁerlﬁsﬁﬁf'ﬂl Mﬁﬁﬁfe%%ré Hleﬁﬁkeaﬁiﬁmﬂ% bh greqjte‘?@é&%ﬁs% but less

ons new | esi ons shoul ear.
then adpoeis §0%edaddicmea se'the RD) ofehe rpsoctuotsaof tredatgest perpendicular

| % i.ncr n the size of
1? %ua %1[ Culft br%léletlsu?ab%es feswﬁs.eas“‘al\/ﬂnort ree'spcs)’nseg 0 %tference to
unidimensionally measurable disease means decrease by at least about 25% but less

than about 50% in the sum of the largest diameters of all lesions.

[0039] “Stable disease” (SD) in reference to bidimensionally measurable
disease means less than about 25% decrease or less than about 25% increase in the

sum of the products of the largest perpendicular diameters of all measurable lesions.
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5 bidinmensionally (product of the | argest
per pendi cul ar di ameters) or unidinensionally

woreassHEBs e | esi on or appearance of a new | esiPeT/US1066/005772

occurrence of pleural effusion or ascites is also

consi dered as progressive disease if this is

subst anti at ed bg positive cytol %gt Pat hol ogi ca

“Stebde diseassi’ ook e tofuridimensionait meppeades slisepse means less
Vi den f, di seas ress 4

TR T T -

dfQl 169bns. 206 nb Wsiope shedldl tﬁy aHEGBﬂd)gﬁl@hee disesas e?ID)Srefers to a
det erm ned accordin to Table 1. Table 1. OQver

|
eertipte harT GFAGURk SP OHROBT Re SPYNJBCTRFORIS BN 26 ﬁ%cﬁe}e&?tl one

di Yipni Si nmo t
b%ﬁgﬂfgl%tsoremlﬁ%\/ea@ﬁ{aggfe B s%lgse agur&gl?énmls -slégasglame A y o
PRlimdnyioftillyPReasGiab&esion PRafiard80e GRal'ﬂéw IefosDThe oaerrence

CR SD or, PR PR CR (‘aR 0041] .Overal.l

%fuiblF%ré‘f effaﬁep F AP 3 CRdRELSY rpa Essie. digease dt, this is
RBsEASRASE 89 po&ﬁi}e bﬁr&gbgyc@atﬂoﬂbgim Hatr®¥F Béllapse of bone is not

situati ons: conpl et'e response: if
mmm@m@b@oﬂdlmyog@smn}sent it should

di sappear conpletely. O herw se, the subject cannot be
[oo4a)i der ed[nameamn—ﬁmi\t'mgaelxbmpbnmzmlé sulgs@dnaer résp@Gedpr uni-

Over, eSS|on case of a.significant .i pcrease
A B A R R etk R LS S
appearance of a new | esion, the overaII response wll
be progressi onlablgdq Hverzll Cl d 8 §PHOBSC st udi es,
solid tunor patients can be ciassdlﬁd based on their
r gspectResponsaini cal outco%spon%my can
cllassiphiietnsionaity 25 t r aliidinensibnalyi ni dal o) G oubject
asls eRAABILLIRENEAES. || N MBayrabisPBeaskhese | Thigpt Response
agsessnmentppl3 WO 20067 U8918R,{CT/ US2006/ 0057 /2
mgthods—er gi,py @ nurer of” p@ggnosnc flactors pyyi cim

S pal”?JLC Sghi-t—tunor—patt+e to—dirfifer l:‘lll
prieghoest-s +i-Sk—gHOUPS- Q'LT,mnpr e—af—thes SDn:t hots
i & the Motder CR PR
PR SD or PR or CR PR
CR SD or PR PR
CR CR CR
[0041] Overall subject tumor response for non-measurable disease can be

assessed, for instance, in the following situations:

a) Overall complete response: if non-measurable disease is present,
it should disappear completely. Otherwise, the subject cannot be considered as an

“overall complete responder.”

b) Overall progression: in case of a significant increase in the size
of non-measurable disease or the appearance of a new lesion, the overall response

will be progression.

[0042] For the correlation studies, solid tumor patients can be classified
based on their respective clinical outcomes. They can also be classified using

traditional clinical risk assessment methods. In many cases, these risk assessment
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ri sk assessnent for RCC, as described in Mtzer, et
al., J CLIN ONCOL, 17:2530- 2540 (1999). Patients in

walrdobesEss ri sk groups may have different respptiFES200€005772

a b5 therapy. [0043] A variety of types of peripheral

bl ood sanples can be used for the identification of
correl ati ons between peripheral bl ood gene expression
ahethegisserapldy apamibendf puognostie Sacteariigble E?areﬁé 616l tumor patients

e for.,this p%&%ose i nclu but are

abl
BB e RO BT it Bp it Ul peilioet Gasmmatkods s the Motzer
GREshesbm g daP@MES ngid gh a
t hg?rst he grgrefgerﬁ%%eaif PBI?\/GSS% 1%Q)ttzl‘lg gsta& Ie‘lgCITHs\] ?Né[ﬁéq% 2530-
2849 A $UD. Faiientsoinedibiersoti risk rgrtwmsynqaﬁe@a dtffwari?l%h@onses to a

gge(rgl%pt age in an enriched sanple is at least 1, 2, 3,
or nore tines higher than that in whol e blood In

TS " 4 RSN otou e IomrTTomA] Plsshsamgucicoan o wsea. fo the
RSB R0SE RfERlRBs 68Neah PLitheRl] rw&aae%r?g%géi% {iﬁ?clpa%gﬁs and

prepared by 15 using any nethod known
Ratiqt evicomgs aﬂﬁ@phesalcb&mdrsamp@aisumble)for @Ei?.'@urp(o@@inlclude but are

0 h . bl
B R kT B s b TRE. my
éimtldhbﬂ;ﬁ iPink@s thar the BerlcBady ofPRIGICsAR i el CkF%her than that
tre For instance, i pheral bl ood s
%%ge &P%l B IS 1o8Ses, ﬂﬁé?f’d‘ﬂ@mr@erntmanrmrmmcmbw@a is at
%ﬁ@i &5 AL NI giao'?e Eﬁ{eg hﬁgq ttl?anaﬁa - bas Zxﬂ nﬁ8?‘]§) | dn mgny other

pr et’r éat’nént’ EXpre

pmsehgaw@pememagemnmmeﬁ@r $a@thlé & a?!?feasb@@’)%' 93969895, 99%,
For .anot her i nstance,

gr(,?treat nment " prof| I f

0Er T pifs raerep) Blogd o8 copigining enyichsdaR RMGsr esim heoptegared by
L4IAPE ﬁie'tlﬁﬁitl&o%& 3

12@1%?9 VS n 111 thg art s ‘fﬂ as %1((0@1\’/\;%%1%%0?11%&9%&1&%8 jor CPTs
&thlﬁcdmf@besmeat msnt QO her tinme intervals can 25

al so be used for the preparation of blood sanples.

(00845] | n Auperipheiab dlovd ntmpleg@nofPIne®s ippReSNARGRRN can be

eterm ned b asuring alterations between_gene
e §

‘éS%%Fe A28y RGP Wing Fppdter AP dgtitcepeer dvepiment. For instance,
péiphial 'b%bdogan?ﬁle§‘@£ﬂ b@ FREd gﬁgﬁiﬁnther% Q%Stgg?«ﬁ Clil%h o hhese

expressi on profil renc
fsEpdes Are b@mmalr@grrtré thSaed“ba@ﬂm[eOOﬁGTprE’matmhﬁtf’&4anﬁﬂé@;0d Gene
z) expre oEn tﬂanges can be eval uat ed using ohal

reeSSIé)Qpplé & 515 STRPLeR AR oRREe By FefeBec t o?s g?%hne or
EHRRGRentNGIrofiRs, b 1
E’MCT/ usz%()t(s/c%os?s?z p?]ro{&kﬁ?er% fxgt!ﬂ@%ﬁﬁﬁﬁgg ?ﬁ’é’gu Sples gan be
iselaieR feoan eodMdatugor priigrsmalcl, @oswé &y 7.8, 9) 10,p]rlotlé; rs 14 15 or

A HEdS foﬁo@irfg 'ﬁft a?gﬁlof glé @flﬁ c?eltcr: ! ea{i‘neng. O‘%ﬁer time intervals can

el ectrophore eSS 'S
also be used for the preparation of blood samples.

[0045] In many embodiments, gene expression changes are determined by
measuring alterations between gene expression profiles at a specified time after
initiation of an anti-cancer treatment and baseline expression profiles. Reference

time points other than baseline can also be used.

[0046] Peripheral blood gene expression changes can be evaluated using

global gene expression analysis. Methods suitable for this purpose include, but are
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and ot her high throughput nucl eotide or pol ypeptide
detection techniques. [0047] Nucleic acid arrays all ow

wo erossEBi i t ati ve detection of the expressi on PGI/USWE6/605772

of a | arge nunber of genes at one tine. Exanples of
nucleic acid arrays include, but are not limted to,
CGenechip(r) mcroarrays fromAffynetrix (Santa d ara,

@A) im@enito, mugletraaaid gaysr(ownh/ayidDiYA o ebiperoictegiids afr®a),qrotein

A,QIBIEI?S, ﬁ%@%%alaggg%%?ﬁ%gﬁgﬁ& }gﬁecgr?hgorgéissfmagg tsgerzzttrometry,
Rpat yiiee hiptthdaghia noelebdy drdobpRplid® diétioheéEnagis

array can be 10 |abeled with one or nore |abeling

Moeed i es t N@lidioWeiti rad ShRGY Ny RhtiUbE ue&fsh of the expression
pol yhucl eoti de conpl exés. The | abeling noieties can
lenslsucea dangp asintticorod gehert atapme tivhet elxammples ¥ nucleic acid arrays

spect rqscopi ¢ ho: em,cal .. bi ocheni cal .
SRS IR o ot AR BE Mesitenip® BREERAE from pffyaginSant
dl1g@] Cal), GPNS miEarRy Ak A@ﬂ&ﬂtﬂgechﬁ@liogiek §PalonAlt¥deA), and
r adi oi sot opes, chem | um nescent conpounds, 1 abel ed
tesdiariay's Besqpibstdn KsS- Retoay Nopret 288, 2800w, 6,362 oscopi ¢
mar kers such as fluorescent markers and dyes,
1eQA8et i ¢ | dibel polynvicleiotideseiozlyeniedridired sto sprad¢iomeidr array can be
t .1 Spin labels lLectron. transfer donqrs and
8%, SRb "ok e FeBEhE Byt Boe By o B Sulities huisized
poBausleotidGIndieths. Tie 1B wedieessi df Sndtade &fngdMions that are
RNA, or a nodified formthereof. [0049] Hybridization
dgigeiablens by an sprstrpesopiss nephaterhamiesl.ut diashemicat,er bipelegironic,
[di;:zat i I .
P icd, | il "B O PSR RAE I By febeling
andeta mlchides vahoisstopesp athepliamadestdn® ocbsgrmks, i#beledt bihding
froma solid unor patient at a specific _tinme during
PR feawy Bﬂﬁtaiﬁt% FRECHRAYOPIC ParkeveHeD agflaorescent markers and

o . i . q

O, nifefett 1beie, IMCLEhyRE) Mol {R¥roe ) Bled, S8 RBER blcctron

inadsferadanorhandpadogpiocd, @od itlekelikeevBhkabelad thynaaloplides chn also be

the, 25.differenti.al.. hybridi [ ormat, ..

COBLREL The pogBlorpuiey g 64 AR JNA STt ferm prset

W@ﬁ] as one froma patient of interest and the other i
a ref EVORdEaton reagtions eanchbq pEEragd\in @selier i differential
¥ iefies. ] of i f nt .

b0 R EED i bk by bHERRICH | ORRAN ofmycleotides

arapaned fidne onechmple, suhdasar paiphiesl bloed saerpdanisokrtkdufelara solid

onditi.ons in which .the. em ssions framthe different
U] RAHER A SPOVAS, FIRS e GBE SRS 08 2 ARligfgicer treatment, are

ayhedidarend .a thelefd lé@deBHQ%eS Sfndlsafeteé¥® afk? MO formation of
2006/ 089185 PCT/ US2006/ 005772 ~ ( Arer sham Phar maci a

Bylidieion mosardeerapdingts . the aplynueleetideslevble ihabelsamgle. In the
Lot . the diff i al i di zation f L
VBB AE by P’ B AR o i

e slog siyohedd o8iffn a patient of interest and the other from a reference patient,

are labeled with different labeling moieties. A mixture of these differently labeled
polynucleotides is added to a nucleic acid array. The nucleic acid array is then
examined under conditions in which the emissions from the different labels are

individually detectable. In one embodiment, the fluorophores Cy3 and Cy5
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commercially avail abl e software, such as those
provi ded by Affynetrix or Agilent 5 Technol ogi es.

W@0uh/084185 such as for scan sensitivity, probePtEDSt00610p5772

and cDNA/ cRNA quantitation, can be included in the
hybri di zati on experinments. In many enbodi nents, the
nucleic acid array expression signals are scaled or
rﬁémmﬂhameﬂiam@ﬁ@aé%b@b Piscativeyt NUQ dreiuséibas thedhleding. moieties

BOr ... ne he,.expressi on signals for each gene
g(grnth%g&ﬁe Pfr%% Pibégh%a loflgé‘éna?‘nt 0 account variations in
bridization intensities en npre than qgne arra .
@J[Q"%}i_ed undégna ﬁ?fF%IFd_t a Bkvsﬂatﬂ%{@frarsicgﬁ _ahesa%fzeg using
icOgtimerclaiay) arRlaprRUGISREd, d8cIF QMRIRY phwRddddhy? %tfil")ﬁi{bt%??r Ar%ilent
s derive ro

al so be nornalized using the intensitie
ileelerohegiesnor faointrelst | shehcant fool scanc censitiviey probeabdbeling and

ddi.ti.on, genes. w th relatjvel onsi st ent
NP, ToRRD: B BRI IR L B b,
ReinfrakinbedihRatse Xhe eaRlas 4Ry elrfayobxpefiedn SuafNase sbfled or
one enbodi nent, the_expression [evels of the genes are

ReIZEd dgloge bsing sublrst & dpthes asalypist Har instangeedle expression
[ n deyj.ati S e, .l n another. . .
{55050, L, BUARLES SRURULAL 20 DR Shons
aybridiaatiomy mtars#ies ubhactmdre than ikl atdyors fuséd emdwhiiedilar test

excl.udes genes_sho llqg m ni mal qr insignifjcant

A RS0 P ST 08 0y idudl Aabrueleotde sqmpley aybridization; con also be
AbrBHzed rmﬁ%lé Gnf¥nbicie [c%ﬁgéd R GRIMA zlgﬁrslﬁlio}%teion Gontrols

majority of a cases O ney cancer an

tordained onosich @oapo Nincakditems gemesi with stiatiedly zedsistent expression
ountries., The five-year survival ..rate for advanced
314683 ae Piraples St PEaEY toppnalizg Qi eRgresATb GV ga dfypther

bERE! g ondTErh BOHmenf Bt SPrdasibh eeVelsAf tAPRA8 At Yormalized across
non-netastatic patients undergo rel apsé after 25

thersgmpies sheh debibeurganyis gerocndithe ganflasddesaatidReisont. In another

' rof il tudi e ave .denpnstrat ed t hat

PR SO0 B S BB SRR S Mot
edaréationafiliteralvhigh adxchides gbhi@@mHohend maRmedli ¢t inealficant variation
rofiles of the corresponding normal tissue (for a
EOsSAN seBwles) oni m  PHARMACOGENOM CS, 2: 123- 136

2001} . rray studi es exam ning RCC

unor 1ACARKHEA i : gnodtic| gegey (Young, 30 et
al., AM J. PATHOL., 158: 1639- 1651 (2001)) have
0961} i f i edREEhgomaprises ¢e mbjogeneall edsteofkidhet vaear and is one

BP0 8  B TR oS S i A0V v
A AV Arieed ROOSled has SHPerdisit. R@C@ﬁ%s&%ﬁdﬁﬁﬁ by imaging

devel oped for patients dilagnosed with
Bythads, tand 3Pipsreenhebanpsrantly noofmeesigicapatients undergo relapse after

%@%ré%&ﬁ\tﬁegﬁ&@&%ﬁg n%ll?e\t/clé istegs%. Nﬁtege%rt erxbrseiésigr? Sp%g 11rirngntstudies

have demonstrated that the transcriptional profiles of primary malignancies are

radically altered from the transcriptional profiles of the corresponding normal tissue
(for a review see Slonim, PHARMACOGENOMICS, 2:123-136 (2001)). Specific
microarray studies examining RCC tumor transcriptional profiles in detail (Young,
et al., AM. J. PATHOL., 158:1639-1651 (2001)) have identified many classes of genes

altered between normal kidney tissue and primary RCC tumors.
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prognostic factors proposed by Mdtzer, et al., J CLIN
ONCCOL, 17:2530-2540 (1999) 5 nanely, Karnofsky

w@erobosyence status, serum | actate dehydr ogneaB&rT/US2006/005772

henogl obi n, serum cal cium and presence/ absence of

prior nephrectonmy. RCC patients can be «classified

into favorable, internediate or poor prognosis based
¢o032hei r r Q:epmal prognostiotfaetprsr arskscasing sndiesit have drees developed

e e AR hre S RS Bt G tagmutth f8g afee ety o Soveral key
RN &t Srs OfOﬁéW@)é@n;ﬂ@ Rethe INToREF HEO %s@isnﬁh? %r@se Wlﬁclpémﬁg? five

patients change "during the course of
pragnagiic, fagioes proposed diilYiotdes eod!. tIHags Ol\manbkES?rOr -0 (1999) -

base expressi-on levels are correlated wth a .
OBRE AP RES B S S e’ Bt {ely i S Bl e ehfhsd noppogtobin,
Qéruthl ElcihRQ24d pedsbnck/dsérie DR nepBlesiotlye ROU Ritfedfs can be
of the mIOR pathway that is 15 currentlg@éunder 0| ng

elpstified ingp favorableyingmadiote eigponr nragndsis based oustheir respectwe
k&qtsk%gsseséxﬂex{tlgﬁreg' el d of oncol ogy and in such

rons as mul'trple sclerosis. CCl-779 is an ester

?(E@g?po?em B8 uraHe PO RRRAGIS SRR s ARSI Frognosis
baRgEL, Ofhé e%rgy b levdil ©f TREBEBI cndd) irt Eﬂﬁ{erélfblood cells of RCC

rapanycin activates nultiple signaling

petﬂqntml@ngq: demmgjﬁhﬂ gowse pho SEHOY therbrn apd t};ﬁme@mudasef these
ﬁ%ﬂ% frgﬁlul!)éatséhﬂe e %518&%&/%15 r@@é}ré’lgﬂe? Qvn%f C( nl’aog:> Oys measure of

encodil ng pr NS 1 nvo rans

ehmbgddutLtomd,hlﬁ:th”lePaaérm. the cell cycle. By virtue
of its inhibitory effects on mlfOR and cell cycle

goosy] ol , COCI-7799s falsalll @BRc@S iAhibH 06t b i€ TORbathway that is
I munosuppr essi ve ent. [00551 111 advanced

s@tr@elnrt@demufgewalt@goema wztommce@enmthe vageusdadicgtions in the

I;dhof%?‘fcol%%g afll 11? E?chqulgg 10919 as. x‘xglﬁtl %}(g o uéC |7)/§ is an ester

usi on once wee I Sease
pizdgg e sthe nmnMugxmaﬂsmpmny@ﬁ Ldrids apkuch sUbsgiterdf sébctive

ERitpcat TROmIRBIE 51108 6L dABB TR oTbe PaBRGIian target of
1 £ | S e i . .
FpBSLhL oAU S Rnalbes, sl YRRl | s
pysphanylationedf Allsbkipass, (vhjch r'Eeudtst nninceeayel gamslaosai dfi EATOP
nk ovvn RCC. ent s [ rily o
B A P eiralms v e i dedation andugiisi e eH g of the

&dlfcyrad {%ﬁﬂ: S¥98 iAhibasr gryﬁ?erc% & AR 9hd 841 cyclBcontrol, CCI-
years). 7 WD 2006/ 089185 PCT/ US2006/ 005772

TR fonstions asrai aytastaticiand imuedopppiessive agant.h
hi stol ogi cally confirnmed advanced renal cancer who
{935} ecei vétl pdvanced RECapatichtsr (3ddumnles dndl 73 ensles) voere treated

UHB G snot oo ece e pELOL LhCLaRY ot GLNENCEY oty
evidence of disease progression. Gene expression results of a subset of 45 patients
(18 females and 27 males) were further analyzed. RCC tumors of these 45 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 patients were primarily of Caucasian descent (44 Caucasian, 1

African-American) and had a mean age of 58 years (range of 40 - 78 years).
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recei ve high doses of IL-2 therapy. O her inclusion

criteria included patients with 5 (1) bi-dinensionally
worews08HERs e evi dence of di sease; (2) evidence BET/US2006/005772

progression of the disease prior to study entry; (3)

an age of 18 years or older; (4) ANC > 1500/L,

pl atel et > 100, 000/L and hennglob|n > 8.5 g/dL; (5)

Iad]elsplgat @itersn anclidedcpatisnts with deﬁ@l@glcbyy genfirmed edvannédegenal

atic

Faic: we L bR wiprofRiePucion SeREE e Ser O il by not

R pAchéra ? y FoB¥dARBRY dll&sé b weff n&%ﬂﬁipm@&fcaﬁ&ﬁatés to
5x up Eer l[imt of normal if |iver netastases were

qsms;fe igh; doses7pf HeRitherepin| O4hesipglusionsyteig/igeluded patients with

Q9 PR AETy FeddfellP{iends B RS (BGRB8 roegegsion of
f?ﬁdi@ts?]se ok ¢S stady e?ﬂi"y (8 arﬁagemﬂ 1l8d,©drtspﬂtoildﬁﬁi( (524)) WINC bald00/pL,
e presence of _kno ases surgery
Seeleds SOMEPERY wdt BPROBOHBCR S D ey SAoaibts Fgal figption
EARLLS PPyl 09 RO AR B s
funvibst ¢vjddricothly baljebin wilthk mpgendiei ©f obrsalaantl AT < 3x upper

B APBR B0 TT 52 TRAFh o rioBE A et eetier e Disiend):
?Z dcFITH NOIRHEREBE St VIS02ERNMIS kY desidBg € 0bI GRsAIer @s)dgcoe
) active infections; (7) required treatment with

penformemeusiatan - 1; hmda@fa It pxpredmesicd sbicaan | 2okl Bxclusion
NEAITTVRTTAL ] BUEL 0 S0 084

ﬁfrgd@ff | R rabikhe@}AN GYthi 3 pasdks Dfydat Sif dobg; (3) chemotherapy or
rsen3|t|V|t to macrolide antlblotlcs an

11
itatherapy rfon MG tHBYN |4| works of sfat e downga@) tregtmgnt with a
}gr%St ﬁ%ét@a{ﬂneﬂ nce{gﬁﬁ‘rc‘e riyskyag80chat %ﬁm&h dosn?ﬁ (5)

rtici study. The sel ected
M&ﬁﬁ@dcbﬁ@tcﬁﬂswi tﬂatu@ riecloding thbes ksowrf tﬁé HYVQ)oéﬁlSre,Zﬁ regeiving

, or 250 adm ni stered as
R S rﬂfel%@pasypﬁrﬁsweh%ge%% i Bpripsnerpidiaf©) active

inARa6ks; Q[7') e ke tRUNG: 6\791% $ih@orRiulsh S ity (8) presence of

recurrént “or netastatic disease were recorded prio
wnstablee angieaitmyaoatdiy énfardonewidsn {6 optlisrapgoingt tlr@ettnngmt off life-
asured. in

-779 th
o oS e Pl o€ e pRRHET o Brs Joveers (10)

llg%ﬁk%ﬁﬁtlﬁlt}a?@‘iﬁcrcﬂﬂl@ ArkiBioies; PAad{ 10y lpRggnaha ot P lother illness
i sease was defined as any b|d|nen5|onally measur abl e

Which dwowllde‘ﬂ@sﬂ@btlﬂb’d ingrease ke sisk ayseaigted vath paieipasion in the

stu%q o'?hef gcg 5 %alﬂgg{s ?erg Qr%%%@ﬁﬂ@ioﬂ%/e%’r% ?@%@ %f @Clt'ﬁ’g 25

ﬁ@T'/iﬁ%O&ﬁl%ZYQdmﬁMbﬁ abi 80 hemite 1% .infisencategeelklp or the
for a55|gnnent of clinical response were given by the

urptigneefithetilocol definitions (i.e., progressive

di sease, stable disease, mnor
[0056] Clinical staging and size of residual, recurrent or metastatic disease

were recorded prior to treatment and every 8 weeks following initiation of CCI-779
therapy. Tumor size was measured in centimeters and reported as the product of the
longest diameter and its perpendicular. Measurable disease was defined as any
bidimensionally measurable lesion where both diameters > 1.0 cm by CT-scan, X-

ray or palpation. Tumor response was determined by the sum of the products of all
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response, partial response, and conpl ete response).
The category for assignnent of prognosis under the

wORuso8918F5 sk assessment (favorabl e vs i nter medPEr/@S286/005772

poor) was 5 al so used. Anpong the 45 RCC patients, 6

were assigned a favorable risk assessnent, 17

patients possessed an internediate risk score, and 22
peaapwable lesiensei Thaicategosios fon asgigomient ef casgid resppnsenwerergiven

LLien 1o rical I Lfication overal | .
301 e IRl SR, P BEPL R ReR e e, minor
Tespohse] paltiabgspdrst, gl coaiplorddbsnsel. 0ThO aédort B S sivBRRNt of
i sol at.ed froLn eri pheral blood of the RCC patients
PFogapsie ynegtthe Mpteqiaiskpysessacnd (B grable sdrtermpdiate vs poor) was
Iafunt @kl on t N, ... NUCl £i [ I .
S o hd b e S SR S ik
aesebiBenfs A mreiershpese(séd fapmidtterimediaBanisk §doa¢,aandCAPR patients

according to the manufacturer’'s gujdeljne. See )
BB B( PPOEXBIOgEaTDNIARMIGEPE © HoIditon thmin categorical

cRasificNons, [t i i ' 86 - i
1999 -lcéooillﬁ’,&t ﬁ%ﬂsﬁiﬁ yﬁleallg g%l?%ﬁ &%%%mﬁli@gﬁesfhg R-were also monitored

epheloripd cadraintser ei n by reference. Signals were
cal cul ated fromprobe intensities by the MAS 4
007Gt i t hm PBM@s svayaasolated et tpieeipheselr Blood nafethic eRICTOpatients

f r.equenc) sing the scale freguency . nornualization .
HEPHIBE 7 BLerPh aid erety Rovaeks AimaBitiafion ghheisatment. Nucleic
Ldantd A | . : : _ N
s SReE i 9t OB BB 0
genechips poflyingtran, Santallds, Cégressiling todis memythctyed’s guideline.

i gh co s for the.effect  of sSorj f clinical
5% EonRTRRE T bt on SEUGHLT Thoicsf SRR Mo i Baf Rev. 1,
Wogencirig aE.or9vech 091 P t8e Shhe dodiedt 8f WhithUidithéorPérateBRBein by
Cox regression anal yses were perfornmed on two clinical

tietenire hienalsmese calyutpted drpnTpobe intepsitieschy tie MAS 4 algegthm,
li fLeES. 1 initial filtering 25
B e el B8RS B L M ln G el geaneny

setnaliastbrahethed at deseeibéd e Ekphpls.t h a frequency of
> 10 ppm see Exanple 3). In the Cox proportiona

[e058] d anafrysidentify hepebifie aflfrdidhi Gn A%8GIARLIEkINIA PEMED that
transcript _indicates the likelihood of a favorable or

WETs- suiedtied Mathopatieatreutcamer @ Goxhpreapdional hazarts jegtsssion was
Of"en | ! : > o
Ry, WALE B Bt 6Pt ettt denl BHRER ARl S0 Hogyres

tonniioddt @scdmeghen fohalon dPlo¥ErZRGERRA%KSession levels (in units of
PCT/ US2006/ 005772 . [ 0059] For each transcript and
PRIEL ofreX FRgASSHIoR anplySesrHetk perfornegeoetwaelinieal suisqmgrigeasures -

198 1905 o451 S PSRN ST e
Fitetin (atrbmst bfpressit’Scalhatossehednosstnald at ledsgond iraabiipt with a
frequency of > 10 ppm; see Example 3). In the Cox proportional hazard analysis
the hazard ratio associated with each transcript indicates the likelihood of a
favorable or non-favorable outcome, where a hazard ratio of less than 1 indicates
less risk for increasing levels of the covariate and a hazard ratio of greater than 1

indicates higher risk.
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out of the 5,469 tests perfornmed for each outcone
nmeasure was cal culated for five 5 Type I (i.e.,

WO 20080891851 tive) error |evels. To adjust for tPer/isamne005772

that the 5,469 tests were not independent, a

per mut ati on- based approach was then enpl oyed to

eval uate how often the observed nunber of significant
[083%]s woulFbr beachotradsauiptieand: [Patosmiel Mmapyys: Hsgam &atiqyo were

rjisk. 1006 Rr opos.t i,anal A 1.OF

i 2051 B8RRI hefBAS oy RSB RLER, TRGeh
EA RN &R wab ¥ AL SlatvaASTheefintbyr bKGek!S Situt Afcy memirially significant
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strong for both outcome variables at 16 weeks.
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ceeds Ubserved Number S 11% (53/500) 0. 05 503
0% (51/500) Q. Q1 954@%% n(nnq 47)16%
78/500) 0.001 % 61% ( 308/ 500) * f prPescenge§bhewnutations
f &|¢O%ﬁgn&ymv%} | eQBtervNPRbaret Cal | formltichiNyrbgstof
né fTrequency > 10 Nqupimilly Slgniﬂbaﬁt()OG/N&ﬁﬂlﬁﬂy Significant Cox
PCT/ US2006/ 005772 Tadet Re@éssidaf mut at | Regfasiohd Bqdaby or
Cox Proportional |Hazards Regressi ons ®fceéds Gbsealed Number

tcome pf TID O 16- Vieeksglshange Troom Bas&i(y T?zp/som

LL ncf orhed Etoqnonpl es- {n—’)’) - ent Ql

Deat h P80&ent age |of Per mA%t i ons  aF Conf | H&hE0/00|
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£ Nom-aal lar S oy £1 . ~Aant Q \L Pa
ﬂ)rgnl T | mlﬁ—lmn—l u1 IT Il Ullrl | \Ju.llti CIJl1 \JTIO

Regr ess{-B¥s Equalis or Ex2®eds Observed d_ NEEI0/H0)
1106 3.@®f61 19/ 500) 0.05 646 3. 6% (18/500)19% (154/500)

* for 5,469 genes (filtered by “at least one Present call and at least one frequency > 10
ppm”)

OO

Table 2B. Permutation Results for Cox Proportional Hazards Regressions of
Clinical Qutcome of TTP on 8-Week Change from Baseline Log,-Transformed
Frequencies (n=30 patients)

Time to Progression
Percentage of Permutations
Confid Level Observed Number of for which Number of
o-i-onfidence Leve Nominally Significant Nominally Significant Cox
Cox Regressions* Regressions Equals or
Exceeds Observed Number
0.1 901 11% (53/500)
0.05 503 10% (51/500)
0.01 95 16% (79/500)
0.005 47 16% (78/500)
0.001 2 61% (308/500)

* for 5,469 genes (filtered by “at least one Present call and at least one frequency > 10
ppm”)
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15

0.01 173 2.2% (111500) 0.005 80 4.2% (21/500) 0.001
14 4.0% (20/500) 5 * for 5,469 genes (filtered by "at

wo e@ssase Present call and at | east one frequeeys2004/Q5772

ppnt') Table 3B. Pernmutation Results for Cox

Proportional Hazards Regressions of Cinical CQutcone
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Nurber 0113171204 ( :nnl [L_L\R 720 AO/L(')LRn )}

0.01 283 0. 4% (2/ 500% 0 9@‘3 )M .

150, B hibAR 1289) perged ‘9“1%:@ f i | Pepdihyumpgr of
least one Present c¥eminakySigni lcéﬁ‘?st dNeminely pégnifjcant Cox
Ppni') [00621 Tablles 4#x Bagress®nst ovi de Rpgesssiops Bauals or
genes in PBMCs wiith changes in trandtxcepds Obseeted Nitmber
16 vveekso;hat wer e correlﬁ(q@d W th ow r@lg%@@;ﬁ)b?l

(oo
FS5—rat 1 O6)—gr—high—+tsk—{hazar

TP, §19éct i vely. Tabl eP¥A and 58 | i st %6/‘9§J§§Qpéry
jenes IU_OE’BI\/CS wi(t h changeg in transcri ptzb%/@llgo@; 16

DO NAAD--DIOL

eks \O—2666/ 089185 PCTUS2606{ 60577
cLQ_Lr_eLa@@:IiMJ h liow risk “i)]azard ratio < §2%‘)&32509?gh

ni sk (maa(mrd ratijo > 1.0)4for TTD, respe4:t)%/@J0x500)

ovr anmoy s the

20 5% j% R et P i PRRESeB R 5 Forpe Bpatgney ~ 10

Pat’P Exhi biting Changes at 16 Weks Significantly

Correlated with TTP 5 (El evated Expression at 16 Weks

Sudipkdt 3B CBeahRatbgnRedudts farCRrRrgpesisnadi]azafds M dgfdsgions of

Halaiichl BatdotndbIVETRIOn GeredNalianbl frg@iBasebhe Log,-Transformed
Frequencies (n=22 patients)

(e}

Time to Progression
Percentage of Permutations
a-Confidence Level Observed Number of for which Number of
Nominally Significant Nominally Significant Cox
Cox Regressions* Regressions Equals or
Exceeds Observed Number
0.1 1317 1.2% (6/500)
0.05 872 0.4% (2/500)
0.01 283 0.4% (2/500)
0.005 136 0.4% (2/500)
0.001 15 3.4% (17/500)

* for 5,469 genes (filtered by “at least one Present call and at least one frequency > 10
ppm”)

[0062] Tables 4A and 4B provide 20 exemplary genes in PBMCs with
changes in transcript levels at 16 weeks that were correlated with low risk (hazard
ratio < 1.0) or high risk (hazard ratio > 1.0) for TTP, respectively. Tables 5A and

5B list 20 exemplary genes in PBMCs with changes in transcript levels at 16 weeks
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Annot ati ons of RCC Prognostic ostic genes Qualifier

wa\eensileh No. Gene Title

encodi ng RNCC 36131_at AJOL2008 protein,
Ly6- D protein and
935 at

protein,

Ly6- C protein,
i mmunogl obul i n recept or

(Entrez) Honp sapi ePGI/USWeE005772

L1216

8 adenyl yl

DDAH
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Table 6. Annotations of RCC Prognostic genes
. Accession No. .
Qualifier (Entrez) Gene Title
Homo sapiens genes encoding RNCC
36131 at AJ012008 protein, DDAH protein, Ly6-C protein, Ly6-
D protein and immunoglobulin receptor
935 at L12168 adenylyl cyclase-associated protein
40441 g at AL080119 DKFZP564M2423 protein
37007 _at U49188 tumor differentially expressed 1
410_s at X57152 casein kinase 2, beta polypeptide
heterogeneous nuclear ribonucleoprotein C
33666_at M16342 (C1/C2)
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| ocusg, qqr copein ( le\/pAJ e XGR®-N-agstylglusos@ning-2aepimérase/N-
partia s. 3909273 07731 pur ianetyimapnosingme Rinase

bi ndi protein FEX- X00351adsAeiihdNGamseriptiod factor 4 (tax-
sequblia i sap eﬁﬁﬁ)‘%@m 7/ X0R3hsibe dhdrEF b6
T B0 27 Ty L U Sy
1302 ynphocyte ¢ i ¢| pr oAdiPase Hif traspeting) lysosomal
ant ??%Zik)dgaiﬁt pr ot ei%ﬁz E noni sel efvaeunlar3geon pampisabe@t 1

gI utmm’qogte percm dgggg46a0| qbll c calciumi nﬂ@@gﬂdent

o o poihe Lreea o deoRG R ia GEPBRHLY b Tho)
v h?:ﬁﬁ%ffm?%‘egtgﬂﬁygg:zf?da AN yN——
i sondi6a9eat t hyroi dXf bi ndi ng fpﬁfdtnell @Opsalyscle)
3342 00281 (ri b r|n 36581 at
'l\lALegﬁ' ?, “\EA Sﬁ Aihet %%m S‘NU‘P Qe}fc;smlilnrg;ajl?gigg% ng%r%l%nting rodent
( DH)7 ( Cyt ochrome M13194 repair deficiency, complementation group 1
(includes overlapping antisense sequence)
Cluster Incl U67092: Human ataxia-
1863 s _at U67092 telangiectasia locus protein (ATM) gene,
exons la, 1b, 2, 3 and 4, partial cds.
39092 _at AW007731 purine-rich element binding protein B
AFFX- 00351 BACTIN3 control sequence (H. sapiens)
HSACO07/X00351 3 at [AFFX]
32318 s _at X63432 actin, beta
olymerase (RNA) II (DNA directed
41332 _at D38251 poLy poly;epﬁ d)e E((2 SKD) )
37023 at J02923 lymphocyte cytosolic protein 1 (L-plastin)
anti-oxidant protein 2 (non-selenium
39354 at D14662 glutathione peroxidase, acidic calcium-
independent phospholipase A2)
procollagen-proline, 2-oxoglutarate 4-
dioxygenase (proline 4-hydroxylase), beta
36666_at M22806 poly};)geptide ((grotein disglﬁde ?some):rase;
thyroid hormone binding protein p55)
33424 at Y 00281 ribophorin I
36581 at U09510 glycyl-tRNA synthetase
36668_at M28713 diaphorase (NADH) (cytochrome b-5
reductase)
procollagen-proline, 2-oxoglutarate 4-
691 g at J02783 dioxygenase (proline 4-hydroxylase), beta

polypeptide (protein disulfide isomerase;
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reduct ase) procoll agen-proline, 2-oxoglutarate 4-

691 g at J02783 di oxygenase (proline 4-hydroxyl ase),
wWheia/ 08By e tide (protein disulfide isonerasePCT/BS2006005772

2006/ 089185 PCT/ US2006/ 005772 Qualifier Accession No.

Entrez Gene Title thyroid hornone binding protein p55)

40768 s at X64228 nucleoporin 214kD (CAIN) 41421 at

ABO02 AA09(9Aprestian N039739 at AF054187 SI n,
heav@ﬂﬁ éyglpejotl de YEwmtem) nuscle 33215 g~ 8’(“’%"1681

ri bosomal proteijn, mtochondri aﬂhym‘ﬁiggrmogﬁddﬁ;mﬁépmtempﬁ)

3294+ dbieut-rot uﬁLt_GChfelnr e—+eductase—Ri-es
i r o9 g@ﬁ_fiu;{upol vpepXPH&8 36765 " anuglpq@emsy 4kD (CAIN)

DKFZRARA1414 pr 0t chBObgTRy et OST S T RGAROOGHRAGR!

at 1 Iﬁ"!f
T UTNToT UCTT II

05095 éy% ﬁ%’{r&" L?gsieaRleske

31708 at—t05095ribosomat—r
3464307%5_325749 |r | BEOBHH protein SDK%@?%%IML@G%%

ohor BB 2t dn RBAARIne | protes P POl EepBaD A musl
predsiiip & 34570 &111@719524> _Tiesemal patedd. GhibocReddtial, 512
guan3f®lnaic| eot ijde bB28/ng prglﬁéquﬁl?r

selypepti-de—2-tilke—1 —121-a X696991!

ribosomal proteijn S20 41553 amnﬁﬁs&zﬁzfm&%imuﬁerfamﬂy,
opensr1@8ditng frdne {g3RR333 %erﬁéglgﬁg(tfahglgéa‘? aaln -association

protein L7 1683 at 592952 f | s tulrmrm@ﬁ,;‘bgaqe &tnmgfu;_
A s AL v
ubi ggfS70natspeci fli ¢ praease( 11 ribosomal protein S27a
31708 at L05095 ribosomal protein L30
st | piige | S el b i
121 at X69699 paired box gene 8
34646_at 725749 ribosomal protein S7
327 £ at L06498 ribosomal protein S20
41553 at Al738702 chromosome 8 open reading frame 1
36333 _at X57958 ribosomal protein L7
1683 _at X69950 Wilms tumor associated protein
32341 f at U37230 ribosomal protein L.23a
324 f at X53281 basic transcription factor 3
162 at U44839 ubiquitin specific protease 11
32435 _at X63527 ribosomal protein 1.19
32432 f at L25899 ribosomal protein L.15
[0063] Each qualifier in Tables 4A, 4B, 5A and 5B represents an

oligonucleotide probe set on the HG-U95A genechip. The RNA transcript(s) of a
gene identified by the qualifier can hybridize under nucleic acid array hybridization
conditions to at least one oligonucleotide probe (PM or perfect match probe) of the
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
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32435 at X63527 ribosomal protein L19 32432f at
L25899 ri bosomal protein L15 [00631 Each qualifier in

waawbo8914#A, 4B, 5A and 5B represents an PCT/US2006/005772

ol i gonucl eoti de probe set on the HG W5A genechip. The
RNA transcript(s) of a gene identified by the

gualifier can hybridize under nucleic acid array

gy, | At BAVI probdbis ddendiicalito the dooresponidgmstManebe except for a single,

AR S B S TM y RS EL R Por e
ﬁhtig)r&%”z BhedORE pRBE HRY Qh@x@lb@@nw@kerchaﬁgecdt @het] BB pOsio. ay

ation‘conditions to the m snatch probe (M) of

[{gﬁﬁ;f’gﬂbe2%nmgagoc@/s%8%ﬂ§wmy§@ﬁg@g 0952 genePicBhgied by o

IS 1 tic to the correspondi ng PM probe
auslifipt cdnoliytaidizengider nudleivowisl arcasshmmlza@pn cmnéltlom to at least

Wr ({ngm(}gh%&{mﬁ%t hglOﬁlé%o e E’II}E eé oggléae‘g F%&E fout not to
hbe cé'n%ﬂ)oﬂ tN/Iﬁ’/f‘ grdb@@ 68 mhily BBRY c£5R8, Gtﬁe dlshﬁmlﬁh‘éﬁon score (R)

transcript ene identified by 5 qualifier
ﬁnaaadhydifrmdsezlé\/lmrdbes mmb@ﬂucedabﬁ ﬁnearafrlrayf thpdwbarzatepptensity

ditions,to at | east 9% 7 80%\ 9
&8%%18? qr% glepmrbersg% ng fpr? e pg £o ?I?ﬁélr Q\BfM) g(%lo fhe overall
Mb@idizaﬁ@ﬁ HRSRHALBg PM-PRDIE $s a’d J:aasmmsowm oms eg 0.2, 0.3,

di scrimnation score (R) for f these PM
ﬁbﬁoﬁésor geeatrsasly sl blyafb’h‘éth?raﬁfi‘sés= fier gh%’i‘ﬁCHPE(?)t plof gene

h »
(PR tlp kRGBT Rolce b, BraPIC TR e DR st of o

%éﬂe@iﬁ?l &.., (the threshBM FauMi¥)(.015amt theesdgtificanog SsveD 00, 0.4. See

05 1, 0.2, 0.3
}@EQ% Expressien Aqai’lﬁ@m,:\,,qj?atte} miyls*sgl%tt@fmapta!f g’éﬁt b, 701190
Rg\¢ b Atffﬁﬂaéﬁg 1B qE@(ﬁ f i€ enGRRoRIROSGShih 19MESPBiateddRidin by

under ilngs of a genechip, e.g., the
teffieresdeol d Tau |s O 015 and the significance |evel al

is 0.4. See CeneChip(r) Expression Analysis - Data
ﬁms ysi s Funesegrhed of aehPM Neobe 1@1the HGEIFev ge@chlp, and the

perT oS B R e OBy IEl iy BHGESE] By g b Cotained
?xﬁ&uen(}\ﬁfﬂﬁe‘tﬁﬁ‘(}h P%c@feﬁ’&e ORatabfetiG U95A88@necfbrp, ébmihple

correspondi ng target sequence from whi ‘ch the PM
proheffiaetlisrdonesyppoeticdnicbbmiradutt affk pvpductyhel pPx' sAll of

sequ at abases for
S SE PR PaRe RO R B T SRR ehses iy pspgpprted
%g&t— erdRe. ALl of these PM probe sequences and
el r “correspondi ng target sequences are incorporated

E\Eﬁgl‘g by &gl é%ﬁcl?s't g%@ies Bac hBQ?A%nH'Sﬁ afld tHe chakkRading

5A and t he correspon I ng
unigene ID and Entrez accession number, were identified according to HG-U95A

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. Additional information for the genes listed in Tables 4A,
4B, 5A and 5B can be obtained from the Entrez database at National Center for
Biotechnology Information (NCBI) (Bethesda, MD) based on their corresponding

unigene IDs or Entrez accession numbers.
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uni gene |1 D and Entrez accession nunber, were
identified according to HG U95A 25 genechip

wW@rwesdiBdn. A uni gene i s conposed of a non-r eRPCIUS206/005772

set of gene oriented clusters. Each unigene cluster is
believed to include sequences that represent a unique
gene. Additional information for the genes listed in
TaeéFs 4A, Gehs(s) sdendfidd bBa EBHE-UDS Aodptadifieechrf dlgmbd determined by

s oo g e JreFbersetrnct tkg TBlSin BAEh ) pumas Fenome

GREIRePAnEbAY. BAndRi 9868 lsBBudte BabeRs AGARNS I this purpose
nunbers. 30 WO 2006/ 089185 PCT/ US2006/ 005772 [0067]

Gacludss Pui arermot findtedyy, the ACBOBYNaU g¢riohicedatalzase.aNEBIpgovides

PRSI, s aR Rt SRR I one

daiRidase, BUABT s¢eRR B tRcN0BN Gemda ahahe databist abtRrit@but by
this purpose, include, but are not limted to, the

NEBIS #u iR bieYowE sepmah {8, theBpngasbvnagabigyow asgment) of the

"hl a " i ' .
e WRenc % A DR e rosPIRY SY 4 et T 4RRRed os
Rl ntfhairhaﬂe g'@ﬁiﬁlﬁnﬂ&?ﬁ‘hﬁs édénr;it}C’fi)r the @dambigubys segfieny RMmany
unanbi guous segnment .g., .the langest unanmii guou
Satfite ﬁlge) lctj?fmisiﬁg gepe(p)y S?Sgéfe&‘iﬁ‘é‘h 8%%?96%@%7" 01-“*5;;@, .99% or more
: lﬁﬁuh%( %@é'fier is identified as
?ﬁ%\%‘éﬁ% h‘%t%gégﬁil gni %‘%:Jgﬁts seél:tjence identity to the
i guous, oo |l j i i
JUBEH 5 padr ST ERtein Rt SHR B el S TabieE 2, 45,
;Sgiqatﬁhﬁé@ incliefetriot ynlyahbdeehatrapdrbr Iﬂigﬁlgsdesa@hi&lrh thtls:r_e]grQ 668d1so those
used herein, genes represente the qualifjers in
i |apg not Alsteslgn thejgbleacbus %Opfﬁlé?lﬁrﬁé‘r‘ﬁ Yapabls ‘% hykydwimggithe PM
Li i ) herei " _
Hr o NP Gl iR RETE R RUSY Mpesd fenth Sfh, B 98D s Hfogicl
caqphdrk dorgirogndstsi dfiRGO gr vthet sodidPiMndes. pr obes of the
qualifiers in the tables. Al of these genes can be

yeesPjas bi dihegibate-davaribesl andlesis piisednasCsx oproP&ifioasl hazards
e

ot her ;solid tynors. [0069] The abhove-descrihe )
éﬁ%fP%ﬁé‘?nstodg"éﬂll%& C@g% Fopbeseiptare ﬁH‘z%lg’Hi& HeHrepatigs at 8 or
o i : . . i

R%%C W&%@T(fr&%ﬁ tfa@éﬁ%ﬂévélé} fiéét%@é E&‘rél%teh M fhe cBntE’ﬁP%\% gf%liures of

patients at or weeks (from basel i ne
tchaicahpecomes ¢TRt ad WIDh Pérewutioni anabysss insastrdethabthegOwere

A L PO T SRS Yol e, 4B ST RioHDgeomes of
betPgan THIBNGESs 1AL seniResk SasaRehtioRs Kekhein 2BV 4R tional

of TTP and TTD, but | ess significant associations
lshangse at PBREKS andribeseichinicelhaitconedsanges at 8 weeks and

t hese clinical outcomes. [0070] The finding that

{0693 cr i pt iTheafindiha g Sranscritidis]l elpges it ®BM@g appear to “lag

behind” CCI-779 exposure is of great interest, since it supports the theory that
transcriptional alterations in PBMCs following CCI-779 therapy reflect the response
of circulating cells of peripheral blood to changes in the tumor, rather than direct
transcriptional alterations by CCI-779 in the blood. This theory explains the
observation that changes in PBMC transcript levels at 16 weeks were more
significantly correlated with clinical outcomes, since there can be a lag between

achievement of steady state levels of CCI-779 in the blood and responses of PBMCs
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25 behind" CCl-779 exposure is of great interest,
since it supports the theory that transcriptional

w@bkdoensgiBdNs in PBMCs foll owi ng CCl-779 ther appCT/efi0e¢005772

the response of circulating cells of peripheral blood
to changes in the tunor, rather than direct
transcriptional alterations by CCl-779 in the bl ood.

Thichaideedn thexmha@l nShishehe phserivietidanifiedadccoldapg®sthie present
PBMC transcript |levels at 16 weeks were mrgﬁégu
émgemﬂpnccamheyuseéraﬁeqaév dhaynaaeenqmie dagicygisc g sffireey. It

STSHR (20oPE By BAOTHISRY o EPAOT I, e RREAEH sgpificant

FaBAdCEatioB IwiiD cHOiR6) 089dBE aFP(I'B/ Wﬁ%ﬁ@ﬂﬁﬁﬁ@l atd? oleksybet less

SR B TRE BPLIBEr P AU RATG iy DBV gh Syvecks were
Qﬁsfﬂlé&uﬁ’%@rsﬁﬁﬁﬁg@aﬂmbﬁt hBtd}; aks Qi ghifiOntlg ddSocftéd GAGYthe Idlinical
shoul’d be noted that in the najority of transcripts

towécodies of initemstas thass akl @weekiscant associ ation with
clinical outconme at 16 weeks was identical at 8 weeks
H0071]ess 5 Qf taitfansaiptts thmtdyphyed glet/ditaitns which were significantly

Elire:g%}sv%p; oL !so%?agequ.n\q?ittal}, G 1$ez§ffld r})rgg?igssm (Jy%t %& \{\glrls%ripts where
%h&@ésﬁﬁgﬁ @@bétibn@slﬁ Q:‘kbl%tsﬁgn W18 Wdaks Gl 'c&%late@ U&K/ﬁ?l? ¥Reasingly
interest as those at 16 weeks. [00711 O th

tSh@lﬁ@cTTbﬁ & Rl(fél paficsps) athert E’Iem/mvmth@bmmﬂommfenterest Two

Si Igagl?tfglsg %ﬁﬁﬁ%ﬁ Igo%goeit L Vel %/r gf@gﬁhﬁ 3%#&;321011 greal%pomt encoded

Itfaﬁﬁcﬁﬁﬁ ivige @leratll @MBRMCseXfh gssieM with $Rorve €KEP.Weh &ddition,
correlated with increasingly shaorter TTPs in RCC

pdaree ohthe) 20 excanlarydraasg injenegatively apspsiatesnyith isease progression
'(*f'&lﬁé e@é eh¥0dedS ??c% g’xr vofval eﬁct%ﬁléatn}g&gd gga%?ﬁtl&‘l) f’ﬁltlattlon and

Junplng ransl oca eakpol n ransc
whingatbde v EhedentifiABMCs f thesereydat yagiottmnslatibn sdsocined féi'cT&s is of

I.n additio ree of the 20 .exenplary transcripts
rRIGEET FEICY b B wasiot s arubies 9 rtﬁﬁpéfééwﬁthm ultimately
(rgﬁggsgs ABMneGAYeHsh@at ors invol ved in eukaryotic

translation initiation and elongation. The

1003 ot oa R whRER GG SRR o TR ¥ el slovated
at 16 weeek$ in PBM(EI Ipidfiled romopatichis Wﬂlﬁhp’imhhmyo progressmn The

ultimately esses mral i an transl ation. 072),
aleﬁ@afﬁa qulraﬁgF Std %ltsh&a EARPIEH 1M eIR PR ﬁraysm%@rotem which

%1 5P B pheRbRYRIE Huﬁgu@ ranBloMB RIS e bl RRN e k4 Eﬁzﬁ(ﬁem lacking

om patients Wt times to progression.
mlnrrhmis~rpcmbmnn dmmamc(éhtakeyargﬁh ley alc,dsevcrat, h&:AHSRAG90 (1999)).

AT B (R TR %trér‘x‘%pﬁﬁ@@%@i% Aol d1g34_g_at
|11@Tl§bl€ QlBgtv{?&e idcANfedRABAERR HOMRsBriptsRiRkeYIBPRionS ]t 16 weeks
al . NE, 18:2085-2 é1999)) Two separate

§eez¢ Fighidicentbp psseeipied dvlﬂgratpul in¢ase pregresionpt This fi@d@gasuggests
?1{]29 47 %14ge(~110m10 instability in these patients can be present in the surrogate

tissue of PBMCs, since it is unlikely that expression levels measured in the PBMCs
of RCC patients reflect any transcripts derived from metastatic renal cancer cells
circulating in the blood (Twine, et al., CANCER RES., 63:6069-6075 (2003)).
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25 in Table 4B) were identified anong the 20
transcripts where elevations at 16 weeks were

w@@aiogdeant | y associated with rapi d di sease PCT/US2006/005772

progression. This finding suggests that overall

genom c instability in these patients can be present

in the surrogate tissue of PBMCs, since it is

Jo073jel y t Halitheveppoet $0 csnrﬂiml,elaslar@aﬁumbet pfi ttahscripBMeEscoding

of RCC patients reflec anscr sderlvdfr m
OSBRI Gle B TS EIEHUES LB IoBts Wigh Bidrieh FEe Ry dgah- Fipression
héred o@TﬁMﬂ%@r V%@t ertbding CADKIRARERoteiR3 V@Q@% @%5‘{0 be strongly
(2003)). 2006/ 089185 PCT/'US2006/ 005772 [0073]
\ﬂptrhlatedswéh tlymphenyte/famd¢nt in sewgrglestndiob édata ot shown) Because

S ARRRMR, B SRS ORGSR e

Il&vg%k sm?f %lhfa&{b‘ﬁ Ghowh)s itahptied it frhﬂ@s@ﬁﬁﬁ&ial RE@EBI0A $n WRE@ating
shown to be strongly correlated wt hocyt e

éﬂﬁp@%’tqsnaféf‘év@ﬁt 4s meuths sof therapyneey stmﬁlﬁ/ngoor efuibe wyerall
f
g{{lﬁ?\?eh‘? e 'R%Sq paf r{gﬂ Tg{ésff 2l a'uﬂg 1¥mﬂq®ié l%gg&ﬂe Q&R WEHed to

sﬁmwéapbbrpmghmmmtm phtiamscri ptional activation in
circulating |ynphocytes after about 4 nonths of
[OETAPY NMBYGdNRSl Pradiive of foftier tiihge-d8diatedl clifi¢hVéveats daR also be
RCC patients. Thus, a circul ating |ynmphocyte response
ddgntified ysiag prepe arrRYs amcemBingbe Wigh portignaddazards models.

[ 0 \:
%:c}ec%gé egcl}la tx%ge%zlé% r%%gs'eéfe %g{jg&es it ﬁ%ﬁgﬂ%@ﬁﬁlood cells of solid
italeot iphtiedts u,‘aurmg iieo loeurae rafy an | anticeutibem afchiprenivi dré Taiistically
prop rtional g? nmodel s. ~The changes in

HSﬁOllf%l@T@ PAURBIQUICAESs i n peri pheral bl ood

ceI I s of soI id_tunor patl ents during the course of an
aHt i - dPxeen: BdiranOther Solidd Aumersi cal |y  significantly
correlated with pati ent outcones. 15 I11. Pr ognosi s of
FRQII?Sibr Ot héltheSpries et Tovemtion [feﬂwp prhgngstiesgenes s exrRssion

PR ST P EM s, AE o PTG BRSER! AieaBes bt o gomor

@B‘uéﬁé | BhésdPRbgnoRAE btk $an THRSQ! &Y ABRREeI Barlten Rcﬁcl@gnosm of
be used as surrogate markers for prognosis of

&Geor edier soliditvmrass. They c@a@iscabg ysgseas ghagmaepgenomic indicators
ffi f

%%@W%ﬁ%@% bZ% Fobel B aecrdtliob{ 0076 Bxamples of

A SR R .

dhn2aa6E uwlmﬁr 866410 rhot DiiniRHNB! ddalthIRtisedses Polgrs§n eMedthér time-
Suit abl e measures for these clinical endpoi nts incl ude

TPciafefgventsy Spithlde mepsised®p divde pliniealienilpeintsjadudy BEP, TTD,
APy h%f)tl{’ng &e@@deg%luﬁ{b‘l b}e‘éaﬂ&erAhi ?&1 tdRRo o? ént? 3R treatment

SVl cor resent 1 nven
can be evaluated accordlng to the present invention.

[0077] In one aspect, the prognosis of a patient of interest involves the

following steps:

detecting a change in expression levels of one or more prognostic
genes in peripheral blood cells (e.g., PBMCs) of the patient of interest following

initiation of an anti-cancer treatment; and
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[0077] In one aspect, the prognosis of a patient of
interest involves the follow ng steps: detecting a

w@eb@ags91Bh expression | evels of one or nore prPgRUSI06005772

genes in peripheral blood cells (e.g., PBMCs) of the
patient of interest followwng 30 initiation of an
anti-cancer treatnent; and 33 WO 2006/ 089185

PCT/ US2006/@@fparidg tleoigratddudatdectodatedned chirgege to a

ref erence change. Each of the prognostic genes has an
dHalck o€ dheepiopassicqRnb el arf sitcrai:tpessidnt le ] ifolowing ihifietion of
anti-cancer treatnent, and the rm%| tude of this

dhe aptheansar trﬁatmsw%fh%a@g%w% of fppalfragiion M BM s of patients
u d C Hel
S S IR g RS RCRIE o BRI e SRRkt bl e patient of
dnitersotiis cofretabeiswithatiniealt autcose of thesesgtiertacels 4 bensequence, the
tected chan t he .patient of.interest is

s tPoten Y atisnt or Blpredt eie St SRR ol apeome of the
[ gg&] The gene expression change in a patient of

| nt erest can be neasured fromany reference point,

Xpres

P! SR VEbrt30IRRTIAT Y L PL PR o
domt ahﬁtédrevwet poiat, Iand e&;bres:smmhnd&haﬁgds hmsasuqedtﬁrcem thmt point in

Under a a ropriate c rrelatlon no e.g.,. a Cox
it ShonRReoe e LGS a8 R WD clipie Qioomes of

ttﬁ@e %ﬁé&§hn&@'&%§o Rad éb?feﬂtlonlrﬂod@@é’ GTRRALBEN 0?2 class-
the expression | evel change of a prognosflc gene in a
pasdde mpnglatlon netrgst sich detthe micreast-byighteers unalmgs)t heln many
al terati et ween expression | evel f 15 t ¢
Bt OF FHRPEdavSFERE Bhe Bifenohc; A, op He o
antsReCisl de@dniihdEby k@ e altetakioh IREwddh B8 expression level of
anti-cancer treatnent and the baseline expression

Ity @enepfin theyeepipbgrbdaod gletle. ppigaroif mtrsesipiice fspedified time
tfbl?@mﬂ? qgi%ltcll Q?L.I?%. iu[%r g&ll eﬁ'{< éie&x 2 Q&.}lﬁl‘ga&gﬁﬁﬁﬁl 1&el of

nt er es e se suc
shegpnognmmgeﬂ@rrel ation exists between the 20 changes
neasured at that time and patient outconmes under a

qesToyt at i omRNPLHES timERBe DR Mufetthindi); Qdi@'ekﬁte@smn changes in a
eval uat es how often the observed nunber of significant

tp@§@r§ ohinieigstrantbs sakecisd queh thrksignifipartppaelntien sxigh bareen the
|
Chities OPRASLAUR e BFen RBESLER s Gl d b

rTl]nﬁmrmutaﬁom mmillyalh Ieyalﬁsla@m Ihf)WC@ﬁtﬂ:n therdbitd angmber vl lsignificant
or exceedg t he obs rved nﬁg’t) % bel.ow 10% 5%
foys wonkh b fo r 4he, pg O @T F0CHTY. | d 088 apale, the

E efd 0 ?s seé%ééglljsfulcg c}%? Iﬁlngj’efégﬁagz of g&nﬁ{%%s b bk R Gumber
of nomlnally significant correlations equals or exceeds the observed number is
below 10%, 5%, 1%, 0.5% or less at a predetermined a-confidence level (e.g., 0.05,
0.01, 0.005 or less). In a non-limiting example, the specified time is at least 16
weeks after initiation of an anti-cancer treatment. Times less than 16 weeks, such as
about 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14 or 15 weeks after initiation of an anti-

cancer treatment, can also be used.

[0080] In many embodiments, the reference change used for the prognosis of

a patient of interest is a gene expression change in a reference patient. The reference
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weeks after initiation of an anti-cancer treatnent.
Times | ess than 16 weeks, such as about 1, 2, 3, 4,

wW®2006/089485 8, 9, 10, 11, 12, 13, 14 or 15 weeksPEr/1U82006/005772

initiation of an anti- cancer treatnent, can al so be
used. 30 [0080] In many enbodi nents, the reference
change used for the prognosis of a patient of
ipatiedtems thessamegentiel texpr esd 'raamvehﬂmgaamiemna dgantartenagent as the
pat.i ent.. The reference 34 WO 2006/ 089; e »
%§§6@%¢6‘05 elggenceaationt.an plg bs dnyidial] paticghiiilized by a
?&klﬁﬁaﬁ HabSdSRSER] @Pﬁﬁotﬁé}%ﬁélahbﬁ IR TRS: ‘fl’@nce change
at| en interest. The reference patient can a
acah\her dqjatmn@iamsmgtthqtsamﬁz@dccbypaaablcjonetbmdmcaglcs o dhat for the
hazar.d ot her, at.i on
ABF N G TS RS bR DB U goishl SGiperogsand the
GORRRALS bhﬁlg@ﬁ% hagedsagt es a&%lahb@?rcfg‘ﬁbsﬂs e the PalideHF iRterest as
interest. A difference between the change in the
p;atnipéwd tof the rreterense natignt hdhe referaned @bamaﬂgietheschange in the
g&ﬁ%%;&&e&fcaa b SRS BOSRRHS oPLechifaAG! ! ont of

eres enc nt. The

r rence gha d the h at ent
(oot °cdn B wRbuihTed ﬂbﬂf&?%ﬁ? of 1B 'E fosf Bhd e reference
$RE8R Hav@RIQG, efn@cb%lﬂ phtien@NRcEFD Al MR antDOInker B&itment (e.g., a

patient of interest and the reference 10 pati ent have

RS- 7 Rntherspyh  pAe igent sxpressidn ehanpes Baie nabient- efainteeest and the
LSBTl oo R AR PR R TG SED g v

o oas eﬂmerqo;abngageﬁesiﬁtpehphaelcblbyd R the@spective patlent at
alterations between eﬁ%essn on levels of one or nor

Br SRFGESHI Engelid 1 W M@%oavmgnleksléﬂe@qfsthsﬂr%@ent and the
&Ei&%tég{gﬁsﬁaﬁ' 180d1s A the 28 fs{ﬂ:%el & fif tha n%lﬁiteﬁ of these

ow ng initiation o eatrrent
bBehtisrd innEMCf;srdSECﬁfrpdtlemelvdlcnfecmhe thoer mmmsrttl-cancer treatment

37 Bt S 28! PERomee O TSk 4o BhUghi ik proportona

thaeatdRBle), are correl ated with clinical outcones of
these patients under a Cox proportional hazards

:]gﬁ%i [ 008gher Wﬁ)ﬁoagal gﬁcogéﬁ%s&hsc agl%{%gr(p 10 opﬁfé&[e‘i{ than I, a

of greater greater ange
gxq:autafsshamge Inethe|expfessibe lgeh ef ithe geri 1prmxphe1’a1 bhnddcbelli; of the

t he atient of int t,.as conpared to that
DT G PGt s trtared foc e i B HEUBOEE RAtiopbdy dichtive of o
@69&9 QbsnokR fdrhe pﬁétieﬁf‘ tof Qhteldat %ﬁx%'ére‘élofﬂ'-’ Hee et @ndd E;atlent

reference patient. ~ Conversely, a |ésser change in t
Sanienselyoh lesreerabengd dn ithalipstientvef ofterastbist inglicative of a better
ent of ared to the

PRIPER kSt hObartehf oPBlredbadbart R e S FORRBAIRL Sene

haza ratio of less t r eat a
iffﬁ%?’ﬁe express? GrPIPERASHC §Fng fzs H @éﬁ@r‘# gat ﬁ?ﬁ%ﬁ“épq a greater
BhanRd if eld &pPessioi8eRrAlol @Rl gedb in peripheral blood cells of the patient of

interest, as compared to that in the reference patient, is indicative of a better

prognosis for the patient of interest. A lesser change in the patient of interest is

indicative of a poorer prognosis for the patient of interest.

[0084] Prognostic genes suitable for this purpose include, but are not limited

to, those depicted in Tables 4A, 4B, 5A and 5B. Genes selected from Tables 4A and
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interest, as conpared to that in the reference
patient, is indicative of a better prognosis for the

wQaincest18df i nterest. A | esser change in the peCT/881000605772

interest is indicative of a poorer prognosis for the
patient of interest. 30 [0084] Prognostic genes

suitable for this purpose include, but are not |imted

A .cah NRSEscdepi sved tha rdative TTRACS 4Batibnt af dhtE@st, Gdnlesgenes
sel ected from Tabl es, 4A an 35 WO 2006/ 089185 ..
FEFIOSHO0GT S0 74 AneSBadnrke Hdd ARl LF fiive TTD of a

[ ' of a patient of interest, while genes
%ag#eec(%f\eﬁlgtege;ggm Tabl es 5A and 5B can be used to eval uate

G, B G 0 58 1 b

r prog enes “Can al'so be used. In na o
&iBogtoBRHS, gere employpd cigntst presgenmventjinoyhaiws r statistically

o ot B S ARV s
fgl]to.@%ﬁﬁﬂtﬁﬂto? an faﬁéi-lcﬁ’r%@epﬂeétﬂl'ehf C%}g.,%@fﬂ@‘therapy) and clinical
ant i - t (e.g., a -

ncer treatnen 779 therapy) and
clttarhendf theset moienss. dh ndnysiestpates.ahe -valye efpthys correlation is no

e 65,518, DS B0Ip BT BRAE SR TphnDp R
hl%%ﬁostizr?ng RZA6E nbahéde that 03., DB POEFNARL, 1 @ehessc dmebazard
o npbre than 0.5., 0.33, 0.25., 0.2, 0.1 or less. The

tegipaan alsp Beiableasti, 3| 43, b6, aitmotgast 2, 3, 4, 5, 10, or
nore. [0086] In many ot her enbodi nents, the reference
[ie86pe useih fomanyt hther prdmpdirséngs,otheargferencenchasge used for the

interest _has .an enpirically or experinmental. .
BOEED Y Ab Doyae AT s He S e et mbgially etemined
(b AVE pRidR OF iEreSORLIRIAERA%S hald algver bb goudpessbsin if the
I evel cﬁange in the patient of interest is_abgve or,

eprowidrHevalbigeqalthepasient eiplerisHEWPaTd §F kebBAs sreirically or

val ue. F I,nNst anc er . oSkl

rlprienidl; SAGPTREg yean o pRIAERCEhES #RRGERAe Bene s o

aRsed ¥alol sMedshBin 1 ller @bapgthah n),tthe obexytioashairthé ehapige in the

of the gene in peripheral blood cells t he pati.ent

oxprewia el dirbeensRgdeT b L blagd vely pebeppiptia iptgrest from
eterm ue i-s: i i . . (- oor

R e e MR S

propadiipenthe patientefpitedestal | y or experinental |y

determi ned value represents an average change between

¢00F7¢SSi on 1h exwel émiddiment agnesplraligne exiperipentiaif edetdrmined
bl ood cells (e.g., PBMCs). of reference pati egts at a.
ypleireprespnts sreaveragsrchangs betWesibRXRIFSSIRN I5HEls OF adggnostic gene
Lre ; | n | efits aBH kP! BRe aft
§ BRLTRR oRBR AE 6 b PBRICH SR ISRl oPH S o aftr
mgtiatidiriof esh tti-caidet Hreatment naeeinbaseliharempressiomdaveds.  Suitable

\z;ggggigg ngqthg1 ssf81|* tlflgseplyrgcl)s%elrslélugéf ufde n%{ lirlncl)tga ttor, A f REHTS rgeans,
harmonic means, average of absolute values, average of log-transformed values, or
weighted average. The reference patients have the same solid tumor and receive the
same treatment as the patient of interest. In many cases, the references patients are
composed of patients who have similar prognoses (e.g., good, intermediate, or poor

prognoses).
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wei ght ed average. The reference patients have the sane
solid tunor and receive the sane treatnent as the

W@ ai0608t18Hf i nterest. I n many cases, the referRPO/ES2006/005772

patients are conposed of patients who have sim |l ar

prognoses (e.g., good, internediate, or poor 30

prognoses). 36 WD 2006/ 089185 PCT/ US2006/ 005772

[[0683%] The Theemesdnt inieatitn Gatdreatisr &2 dtheniv@dit@br multivariate

uni variate or nultlvarlate Cox_ nmodel s for the

Srorgmedsls Teyrthg pegnosis of §rPatigieplaateresth dhg NF‘W&FIF‘tSt%OWIYSIS

\,

O Xaion B orork B ATACERRF S HAE RN BAt 4%, death

ohir slisasse poggssienifonynef wnit draegaiini dnegitadigier.i n wagy embodiments,

predi ctor. I n many enbodi nen 5th redi ctor . .

P Peietos pRestie CHRESHE BRPEUSTOR PEalt bPrignostic gene in

ReAghasl bisodeass bﬁsolﬁ%hi@h PhAdntP FARRNIEE idiBatRin §0Ad Shti-cancer

tunor patients following initiation of an anti-cancer

tireetmantntis descrifed b @nalsay ehoosato patition e@atientof interest into
on a atlent of e

oot =12 P e, Shdte polipif bl oprmsign evel

\Whihbe8 Xdbbes SheOthréstoR] haveheigB@sridhavig gafients hiiets Rp@ssion level

have hi gher risk, and patients wth expression |evel

rhamﬁ% rhglosy Bie birpsheld hane dewes ks au ¥icegieese, Aergadingron whether
i dg%nft fésa% 1]118b Q@P %E%gd ?%i\@? QF c{ gglg ?;' %ré é)g%s In addition,

Intodedl €ittinigosan prowidebn titirhate gorothm bmsrehm H&aa:hHe@) omtiat eoefﬁc1ent
for the ba%@j i ne hazard Ho(t) or the c

thh éhe_ésl;/y ERaiIEng ROTRSAn YR AISEESA! 28 s shael ot of 2
SJgtri]ée}g%? BN fpgsgrg&u@ A& by Y EifRate BoRARATL an be

unlvarlate Cox anal ysi s cah
lﬁedjhlddz1aluadﬂlyyoninazlotryuna¢mn,| for thenpvogmesisof o phtent oli alterest
prognosis of a patient of interest. [0089] In a
o089 var i atle aGaxltivedett (ox. igodel Eggatbqoatidrl{l)), thdrinear predlctor
| i near, predictor, e used as a risk i
theap rnglﬁsglaé aoqasl%ln&a%? f?*e Frognepis af < patjent ﬁﬂﬁvemst In many
1ﬁ‘§t£1ﬁ@§ eﬁnulﬁv%‘a{tg 6& nh&fe?cefﬁ(’d% H{Rﬁ'%ﬂ/ sféﬁﬂns*é%njﬁy 'oHeac*PMndlwdual
stepw se entry of each I ndivi dual gene into
renke into whe medehavifere e fipsihgeneranterediis greﬁaebcsaél fe@nethlose genes

e BTt e A LR B b5 Bl WERUR! Bl the moce
AP E&dh SLﬁJse(ﬁ.@ﬁ’ﬂ sePhs enghte thhehest $m ﬂ@@egﬁi@eﬁﬁ detheliBsdel to the
i mproves the fit” of the nodel to t data. [0090] The

diatat ri buti on of risk index val ues can be calculated in

a training set to determ ne an appropriate cut-point
{002 st i ngulitehdiktriphtiendf tiskvindes kvaluas c2d be eatcutatrdrinod training
cut ints, can be exa . g,the risk. inde .
Sbmi RefREing "t @OROgHRE ook Botisttatan Highi el ey ik A
tBBtidAL BF REt- ﬁ(ﬁh‘ﬁs daeve bdnihae sl e rfsRrin8AC AimcASA and the
case can be cal cul ated and used to assign a patient of
ihighdlomsttiskt ast-goint gstlmated tuvihe itrelaing set, the risk index value for each test

case can be calculated and used to assign a patient of interest to a high or low risk
group.
[0091] In many embodiments, the accuracy of predicting the clinical

outcome of a patient of interest (i.e., the ratio of correct calls over the total of correct

and incorrect calls) is at least 50%, 60%, 70%, 80%, 90%, or more. The
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group. [0091] In many enbodi nents, the accuracy of
predicting the clinical 30 outcone of a patient of

WO poengdss (i .e., the ratio of correct calls ovRCT/UR®06/005772

total of correct and incorrect calls) is at |east
50% 60% 70% 80% 90% or nore. The 37 WO
2006/ 089185 PCT/ US2006/ 005772 effectiveness of

SkicRlERlss BEEIHAMR JREREH Cirbdibti Gradhnadlsobdmenmmalibe sbrsifivity and
sensitivity and specificity. In many eangl msntﬁ.
spenidicityvi Inymamy embedintants, (8¢ SMSUIVEY GBAPEFECTYE
enpl oyed i.n_the i: ' 8,900 890%, 95%,
SO oo aBl R b0 Syl oo, e

B fopd1e NbrebV0 thebpaptheni dindsiased arogoesis cam ibaepnwiingd with
5 other clinical evidence to inprove the accurac f

oiher eleiealuaiida p GEIPFRR L6 ARSI AT 489 BHETRGaD eehouteome
égr{c@l&){ of types of bl ood sanples can be used to
efierm'ne gene expression changes in a patient of

' est or, the r i _
31 o LS BLEIEREE AR SRAS con BARAS Rigrmine gone
B fefiRn aRbéseid 4 Pationt of Midrbtod tHdrefereqrieamtiont(Pa pagples of

conprising enriched PBMCs. Ot he | ood s l.es .can
bloog pplegsetEbla e IRTEEF SAIVYE SHGHFARGIREEd 16 Whole blood
%é)néélgé 8t éa‘%ﬁ}iﬁseé&ﬁ ridied @%gegg@ %Pg\gdgé. Outcs DI RARBlesgaRIsO be

EXPT €sSi on cthanges 1Nt sanpl es. [0093]
bk mad Startitayssignidicantaiorzbitions existibetegen pytigRr@rtcomes and

expression levels. in bl ood sanpl e of interest. For

iSRRG %&@?l%ﬁ&l@%@ﬁﬂ%ﬁ??iﬂ%@%’?ﬁﬁ- a gene can be 15

det erm ned_by neasuring the | eyel .of, {he RNA .

10 cr i pt AymEPUL Wéthﬁgﬁ are %ﬁf%‘iﬁf"é dﬁ%fﬁ%%l getje rppgssign levels

E#Eg%?o% ée{@lb’ %?’in@%%t. apgr HQfandd, Mhd SehréRiondleadlt dft @ féneecan be
- ) rthern Bl ot

, In situ hybridization, i
skRimbldttyi mggsuring [teabyehobthe RN Ariranserinits) obihe gena efwtable

acid arrays. (includin ead, arrays).. .Ihe e i:
e e e s
t efV ﬁl?t‘,’fintslﬁﬁ paRbh Jg6Shlotigpdadeiy ploectenessays, or

urtabl e nethods for this purpose incl l{de %}Jt are
motleici avid euaysdinalyding beassauypss). (Bscxpsessien leyg] ofkp gene can also

FAGS, or. tern Blot), 2-di ' .
et ok pusts il e 87l FEAEPINBRELD speoded b the gene
A uiaye - mb@e&4 Forl thivp §epﬁ@_lude{j b&tbfmemcﬂslhhm ke igimwfoassays
a prognostic gene IS determ ne asur i e RNA .

t(FeehssrEIpS A, Rid), FHCY.He Wevem Blog, é-éﬂq%ﬁvﬁéqrg\rf %sf glggtmphoresm,

sanple. . 25 . isol ated fromthe peripheral
Hp%gapes%%eg%é%&gp%%é}i%éty of net hods. Exenpl ary

TEEGS ¢ nen SR Rh ¢ R R ROV PR BBt el A Gimined
MyChRadudink Tha FRIM t2anderdst 168 tofrthe lg@itd h O peripheral blood sample.

RNA can be isolated from the peripheral blood sample using a variety of methods.

s, the .
& prognostic

Exemplary methods include guanidine isothiocyanate/acidic phenol method, the
TRIZOL® Reagent (Invitrogen), or the Micro-FastTrack™ 2.0 or FastTrack™ 2.0
mRNA Isolation Kits (Invitrogen). The isolated RNA can be either total RNA or
mRNA. The isolated RNA can be amplified to cDNA or cRNA before subsequent

detection or quantitation. The amplification can be either specific or non-specific.
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MRNA Isolation Kits (lInvitrogen). The isolated RNA can
be either total RNA or nRNA. The isolated RNA can be

w@egiogd1esl t o cDNA or cRNA before subsequent 3PCT/US2006/005772

detection or quantitation. The anplification can be

either specific or non-specific. 38 WO 2006/ 089185

PCT/ US2006/ 005772 Sui tabl e anplification nethods

iSuithbld emplificatéoremetiods indludedbutore net/Bmited to, aawsa mr&sﬁptase

PER (o O s il Srie i ieasf She e]reqcr}mg» et feplicase.
TPBRLL T pt 18 coner REPGR e hén AL Beri o PRV Sambloys reverse

ttlraﬁé'b?ﬁ)fdspedfﬁenfsgla&@%m &h Be §e‘feg§f: eﬁﬁc bANRES BhES %smg a

and a primer consisting o ol a sequence
eﬂ@ml twgscrtm@epmge pfﬁﬁxepcmmmtlag of higo d@l)l/hnti fassquence encoding

uce S sin r The second _strand _of _the

SPUARE T roRiolety o R pRinonee Avmat SR, g Second
Wirddd an thepé\laN@; 1O0shftRalrel Ristigea PN %ﬁyﬁgé bonf¥ik with an
%ﬁ‘fﬁt hesi s of the doubl e-stranded

agende Breakiup @a@d%HA/&NA lyridl. Aft@mmthersur@fcﬂac b@dblrefsuanded

d. of ed-.st rande
SR AR A AR S SR R PP s A sRoond
btyal’my bf it datibled-strandedbeidéd. prabesnplifitd €DNA 6f RRMA can be
can al so be | abel gd during the anplification process

grigetes ehavnntisied By By bridizationttadabgled I{r@@ge]Thm ©hERNA can
SRDodi 'leﬂ?%{éﬁ dugllﬁgectl lllfY'c%tqu g&s(a‘?lﬁqt if %aﬁa{ed.

I's used or CO aring t anscrip

R, 1SS 0, Sl KR e gt 0

(s‘:ﬁ' ):d dbr dRINAting d?@bﬁpaﬁ@é VIR Abyank el tiexeg of d3adgrostié ¥&he of
RT- PCF? 0097‘}:%' n PCR the nunber of nol ecul es

Hﬁerﬁﬁe Qusptitative B TrRERdevobres reverertemseitiop RT) aERMA to cDNA
AARKRAGY il Rustdl BRI By of the reacti on until

sonme reéagent Dbecones I|m |ng ereafter, the rate

Lifi he
TP 1 G, TR0 LA 2P, R o
heteeaby G:)f@dt@xsapﬂrf)aoﬁhlr‘;gr BN with kBt &R 6 thM"'ﬂeﬁé’tllqdnhﬁltll some

cycl e nunber |s on the X axis and the log of
@@E@Embﬁ%qu@n Igritinge akpeeriiad thar gde  pRremElifination e bycomes

e

oicids. If herdphris platedlon, whible thel qypk mmeeha bt tie X 3xis and the log

&io 3 g f?‘g%ﬁ 8@% aa}q}éplaf[ﬁlﬁ\}grge 9%%}}2@25%213§n§5cuwed line of
&ﬁ@&‘ﬁ&ﬁtb'ﬁﬂ | i3 bettBiEn &l BP& 1

decr ease1 gn eventeual 'y becgﬁrréginlzgg}rl%bk&gd Pﬁ&ks %ég%nmg with
tha dirstorysten theaslppm of e hiteels popitive pedl comstapet T[hmman:cbnmelse the

%W%Pﬁiogaqf tggfcg{{%hf%ﬁ&? srgP\é/nal %s%eél rI‘)Iegomes Ismltmg, %he skfope of the
line begins to decrease and eventually becomes zero. At this point the concentration
of the amplified target DNA becomes asymptotic to some fixed value. This is said

to be the plateau portion of the curve.

[0098] The concentration of the target DNA in the linear portion of the PCR
is proportional to the starting concentration of the target before the PCR is begun.
By determining the concentration of the PCR products of the target DNA in PCR
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[0098] The concentration of the target DNA in the
linear portion of the PCR 30 is proportional to the

W@ @en891gs concentration of the target before tPer/BPER06/65772
begun. By determ ning the concentration of the PCR
products of the target DNA in PCR 39 WO 2006/ 089185
PCT/ US2006/ 005772 reactions that have conpleted the

1SAHNBNE HiHD GTav e fcompbdted tienchnar surhbert <b1ﬁecycl¢5| ashpre mathgisslinear

it is possible to deternjne . the rela
rengrs clitis RPFAIE (R HeHBINg BE% relptve %@Wa\ﬁg&a Q5 frsesmegitierarect

Sgéﬁ‘%ﬁgg tzhgg!ﬁ g@ai(bwlﬁ? '\&Sitﬁret he NN RintixHir&Sara cBNAYAthesized

isolated fromdifferent tissues
feom RNTAS jisdldied fieln tliffecerd bismutarns exsllafthe pelatves plagdanees of the

mMRNA f h t. t

Fetidr ENA Fom WAL teda et iR eE o8, RV ef e LI for

’cﬁi;I 'Ee%%«t:ctﬁf'é QR 09 Ralld. tYhib alrv@ eRofdigorlineBstivead therconadntration
roducts and the rel ati ve nRNA abundancges.i s

dfrthe PIOR pmeiutts nadthe wlrjive PRNG drngdancends e} Bigdinegnrange
11;0099%) % g&f nalt concentration of the target DNA in
%orb % & I{)‘Eﬁa‘f B of 10 the curve is deternined by

W e T A A B
cﬂ]?v‘ e INfterfHRILHPHR m'zd"la@i'ﬂl@y of id@ehisEAtihe kdietion mix and is
i

ng and quantifying of the anplified PCR prg)gucts
mdeapendattr pB dhe i givkeé reophentratmn refa garg@nBNAy-e  THeTE In one

Hc&(ﬁlﬂpﬁ tf'%%gmgmé Eagxda%\%‘lﬁ{1¥ﬁ§%lo'fnthf)ﬁ'ﬁéﬁﬁe%ngCRe bAidu¥8 are
ORfi8RbiZ Mheh Ghel PCROFRCliGIdepeidahd lmbanpbmdn ofitheih crmvgs. In

be based on either internally e %li ﬁem es 194
additéom erﬁlayva ﬁ@ﬁ%ﬁé@@sR@W}’@p"é’éP gléa ¢ &ogpaliged to

ggl{it iq%%%e den{ﬁmaﬁp &GliSs 1 g{%g%gatlaé&i 91? eﬁﬁéreiﬁfél'ﬂhﬂ‘j} existing RNA

e avérage ance of al MRNA" speci es
bpecieh eors extpinally [iBtt6djced RIAesrizsdi B?bmtabuncﬂ@lcp a particular

@Bé\lfg;ﬁ;ﬁg%;zﬁ' e el '§p| LE Bl TR ¢ gragtg?é‘é’ A 081ah08 b al
ﬁﬁ{l@kﬁgy cidsSn @l @Giglve if the products of the PCR
C

anpli ations aré sanpled during their |inear phases.

L‘{}SPL he prog %%1 1?’50%11591@ li&d petRe AndpREicAERAC LIRAS Afidnal PCR

achi ng ateau phase, then the |ess abundant
@tﬁ@dhﬂ@i thaaame kappl@mna?tellyaﬂs |abmhc§anbasethe K@gﬂes’l&nﬁ geptegy is effective
| ati.v abundance

P Ao L S LRGSR T e
gﬁé%ﬁb@dcg@arg%nggmﬁeﬁ th® fea%cfrfs%&@ﬁﬂﬁr@échﬁi@lh@ Piitedn, phagey then

stort in such way as to nmake differences
ﬂm les Avuhdant poodudamep bemnﬂ@@wabp@@r—rmg@nma - qopayisons of

S R R SRR R o D550 s ien
E:g%réfél?{gel’tlﬁgnsag{lp?éeég@f iffeseniial &padisiod by boemd tistorted in such a
way as to make differences in relative abundances of RNAs appear less than they
actually are. This can be improved if the internal standard is much more abundant
than the target. If the internal standard is more abundant than the target, then direct

linear comparisons may be made between RNA samples.

[0101]} A problem inherent in clinical samples is that they are of variable

quantity or quality. This problem can be overcome if the RT-PCR is performed as a
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| i near conparisons may be nmade between RNA sanples. 30
[0101] A probleminherent in clinical sanples is that

wo bavg/osaries of variable quantity or quality. ThPGT/US2006/005772

probl em can be overcone if the RT-PCR is perfornmed as

a 40 WD 2006/ 089185 PCT/ US2006/ 005772 rel ative
guantitative RT-PCR with an internal standard in which
rélativenquantitative RANBER dvith an iatelmfptahﬂardbh evhédiNAe intergalestdndard

hat i th DNA f t i
nft aepRERE SRk 2ttt b fstchenchd e e dgent and
$h HEH thel sDuh @@ loY 1R mm ety @BShtehBRBahiRd ITBNfi\.Lghly 5-

encodi ng the target. This assay measures relative
a0 Aeldriugherriban ﬁ@st@Rb&Aee%g@dm e dargét. t s rawpemasm@s relative

AaEROE e e 4 %%E%khf% SR psis®”

d pr.ot Und ocol , the P
TARIS o IR GGt sitofimdnh, telRBLSE SivanfiGhive L FRER, uses an
Rl 'sﬁtﬁﬂé@%r@ﬁé&&le SUnJaahm%@eoloﬁhePPBR%hﬁas bRaampled in

are optinmal for sanpling can be enpiricall
thet kinear pedione theit Amphifiepsion @ms f i} hg momber ADPCR cycles that are

BRA Bk Pnd I PRSI ERRG B B e pgment

headitition lthe efefse I’traﬁwm?tas@ prCact bﬂba@nﬂ\wp@mhbﬁ iRIpdt€d from
cDNAs. Wil e enpirical determ nation of the linear

thenyariqys %%Pl%ﬁﬁm fhecpermatzed: dor, aquph FonesntiRtippmiof cympdifiable
eDNA 1 W[ea%ﬁlg{}ﬁaﬁﬁgtefrﬁﬂaﬁé%&ﬁ% 'hhg% I%ffgeg l&[ntﬂeg > amplification

processes resul
cavesandbeorsughieatiar of @Dﬁ\hﬁospeepail&ode ralrev e@ljnﬁuso amda time-consuming

rel at e antit PCR with an | nternal
st dhe b RSl i mer: Brdaiies B epeier to those
asiivbdar sy selaline fskingivb Radp CRIVaY ) 1n?err§a1$§1%ga1fd°r

detecting or conparing the expreSS|on profiles of

(E,D;;ln EOSt | C 1 GR n%tqek %o%]ﬁéor% GeldieC E&W%’rsr g;ﬁ)él{lﬁ%ﬁ bead

e commercl al ol gonuc e of
dfrgys) eenustdsior detectiisg oneanipaaing the eppressioigpdifesestta ploghostic

Bt sty o Thay SRR duteySEay bsoommor b shigonsiogide or
m S2%s. 4By AR %o Busm TRER &Jmné/ent%t %&Ent?e[t@cpg@)bes for

on a customarray of the present on are pr
thepregDOse gatel of theqiresgnt inmentiopr dynsy esample st leaftnkses, 20%,

I TR LA R e S AN CIE N
the itesent Rivention akdProbesTBoERET! §r bikef 88lid t@hodt ﬁ%gnoshc genes.
correspondlng 25 prognostic genes. [0104] used

Hagsej probess ean rhgbﬁdl-ze gider istingentapie nacleiceagd sy hybridization

SO JEN o BEATR oSBTy, YR alBponcing
Pogsdsticiggast as condi tions A-F shown in Table 6.
Hybridi zation is carried out

[0104] As used herein, “stringent conditions™ are at least as stringent as, for

example, conditions G-L shown in Table 6. “Highly stringent conditions” are at
least as stringent as conditions A-F shown in Table 6. Hybridization is carried out
under the hybridization conditions (Hybridization Temperatute and Buffer) for about
four hours, followed by two 20-minute washes under the corresponding wash
conditions (Wash Temp. and Buffer).

41



10

15

20

under the hybridization conditions (Hybridization

Tenperature and Buffer) for about 30 four hours,
w0 o00bossass by two 20-m nut e washes under the  PCT/US2006/005772

correspondi ng wash conditions (Wash Tenp. and
Buffer). 41 WO 2006/ 089185 PCT/ US2006/ 005772 Tabl e 6.
Stringency Conditions Stringency Poly Hybrid

Hybri di zati on Wash T#blet6. Stfaredicy Condifigad eoti de Hybri d
Length (bp)' Tenperature and Buffer' and Buffer A

. DNA [>S0PBRC, TXSHC - 65C. Q. 3xSSC, 42C, IXBSG
B Ve, dRotidd 50 T Hybgidietiqn« - :.dV ash Temp.
BreditiongsC > i dC | Dwmwbp) 0 é’merat@re@;a@,@@ffe and Buffer

IR LA

I\

}bebb U\VO | OT1 ”ul" U—br—lj DINA. f'(l\l/—\ Qégdc Db IlJ
SSC § BNARNA>60 7€ 1 “@5 3X55C| 65°C; 0.3x55C
J;)r(\r\ [ cC EN0sf 7 1 ‘ésgmls’?g\ mi

?}J;”B 1x f‘é NASDHih. 'n'r\TZ"i‘EB &sqr Ay SEet; 1388Cae quQ(‘TB*: 1xSSC

42C 4xSS or magigle | H DNAONAXRBE -g-; 4x .
T 4xs;sgN%%’1{ 4xSSgCS(§ior 145PNAL FISC, 5906 ﬂﬁmanmd@g%?c’ 0.3x55C

OO/de or mMabNAeRBVAC, | 1xS3C DNA: RNy, 3@SS{C*; 4xSSC TD*; 1xSSC

] *in 4x9 RNA >50 710C, 43®%C 1x98€ -6LC 1XSH
BOCE 4x$S gN/’sKBEM r mafrde ggogl\lﬁ{m@eapfo%am@@‘iﬁ 0.3xSSC

TF 2XFSRNALRNIAE NyBEH O |§ngtn P A FgE@Nt T CT PAL B} a [xSSC

or the" nyorrurze eyl UrT\ Ol gsxlfé |4 ?; ot LI LLL®
pol )Ehucl eDNAIBNA When>5 br i d@lg é §EE eoti de 668C; 1xSSC
aat lvnuel ot dae Df h\

A DNA dssums®i 19 be t halu'afXphe hybri d| 2lig4xSSC

i

ol yinucl en | yiucl eo®7°§4x88C kerown o
peq%}ence egﬁédgm di z?e%l)@ t hetSAGLELSPC, SRt formamidee 67°C; 1xS5C

et &r m neBNAyRANA gni ng50 t he sequentgs4g$SThe Tr*; 4xSSC

pol ynucliegtJ d ard i dentiflyi ng fdve; ueg§Ono0r regfons
of Opt i %ﬁ“ﬁegﬁ%ce eIl IR AALISE, 50% formamide | 0/ C 1¥SSC

L RNA:RNA <50 T *; 2xSSC TiL*; 2xSSC

': The hybrid length is that anticipated for the hybridized region(s) of the hybridizing
polynucleotides. When hybridizing a polynucleotide to a target polynucleotide of unknown
sequence, the hybrid length is assumed to be that of the hybridizing polynucleotide. When
polynucleotides of known sequence are hybridized, the hybrid length can be determined by aligning
the sequences of the polynucleotides and identifying the region or regions of optimal sequence
complementarity.

H. SSPE (1x SSPE is 0.15M NaCl, 10 mM NaH,PO,, and 1.25 mM EDTA, pH 7.4) can be
substituted for SSC (1x SSC is 0.15M NaCl and 15 mM sodium citrate) in the hybridization and wash
buffers.

Tg* - Tp*: The hybridization temperature for hybrids anticipated to be less than 50 base
pairs in length should be 5-10°C less than the melting temperature (T,,) of the hybrid, where T,, is
determined according to the following equations. For hybrids less than 18 base pairs in length

Tu(°C) = 2(# of A + T bases) + 4(# of G + C bases). For hybrids between 18 and 49 base pairs in
length, T,,(°C) = 81.5 + 16.6(log;o[Na']) + 0.41(%G + C) - (600/N), where N is the number of bases
in the hybrid, and [Na'] is the molar concentration of sodium ions in the hybridization buffer ([Na']
for 1x SSC = 0.165 M).

[0105]) In one example, a nucleic acid array of the present invention includes
at least 2, 5, 10, or more different probes. Each of these probes is capable of
hybridizing under stringent or nucleic acid array hybridization conditions to a
different respective prognostic gene of the present invention (e.g., genes selected

from Tables 4A, 4B, 5A and B). Multiple probes for the same prognostic gene can

be used. The probe density on a nucleic acid array can be in any range.
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H. SSPE (I x SSPE is 0.15M NaCl, 10 nM NaH2POQ4i and
1.25 mM EDTA, pH 7.4) can be 10 substituted for SSC

W@ Loo688A85 s 0. 15M NaCl and 15 nM sodi um ci tr at BQT/UR20061€05772

hybri di zati on and wash buffers. T5* - TR*: The
hybri di zati on tenperature for hybrids anticipated to

be I ess than 50 base pairs in |length should be 5-10C
[@H¥]t han tlhe prebes fiy a prqemosticugene( difheopresdme ihydtiod, can be

I Syyad ' to the fol ,
@Jﬁ%ﬁ RER! Phudr Sh R 66 it o Tt dBclsaud Msffles in each
t Ran 16e TéitHe)r natafa}liltyOfoc&rﬁné— RAR\EY (sudd #aSOfde@(?éd&ylate

ases) For hybrids between 18 and 49 base pairs in

Idéwgstcwldﬁﬁ*@q dﬁosﬂglan%la% leosyihppidiiaty, + aden‘ylz(te/ﬁ cytilylate,
gymige g, RN, o eIy Sraleat P iloes Pat Eoeamae of

Ifﬁmﬁng de&flh:d Haybpaid kel atidngRiph. UEﬁ(@rhpl(e[s datese h@dlogsXin&i8e, but are
. [01051 I n one exanp a nucleic acid array
6'f>t llmte fegenand Heﬁ@ﬁwawuilﬁ%wé@&s azaoangk dgaga gurige arglogs, and
p t i
o R LGP UGS, PSP 1 SHE AR froen
aimb off ﬁﬁypdlryiaramﬂl matmidineciomgdi 4re aobstitated bydhdtéreatents, such as

R A .
M"tﬁe‘ RbBesRiaf bR %ither ndulh811p %Mﬁ@%ﬂ@ﬁﬁb thr8&S1£5CR31s’ lﬁﬁ%%e) or

used.” The probe density on a nucleic acid array can
medifingd. r dieg dnstageeythe eOelcod] 86itPCHi UB200B61008 Ai2 non-typical

06 e obes.f.or a prognosti of, the presen
RGEER Uil n e bftkeeaa PRRAS By HERHest Rotsop iR with
hiﬂlﬁﬁcﬁiﬁnonThlﬁjr%ﬁ)k&@ tihdlenck Ssdptide %ubl@lce@ﬁdh nﬁ’ rv@ﬁ’& gRMNoRStitute
el ther naturally occurring residues (such

Besss piedetngd &Y @eptidrbange yat @yhm@osﬂmw@m;«msecan be used.
deoxi:t hym §¥1l ate, adenylate, cytidylate, 5 guanylate,
ridyl eprob@s fcsyth@ p@ghcsiiclgpnpﬁr@dm@dakémaﬁmsd tchdiscrete

VR T e T TP ———

BlatntaiR®ts | Jomitioadrelabive 3@ %@%cﬁ&ﬂdﬁcfé&kf kdBisH Berid) YRS zation
aza and deaza purine anal ogs, and other heterocyclic

prack & 2a dletrgion.wi Be epsitiomef éachrdsmetefreglm on dhowrcleindcid array
£ ri ne. rings.are

et S Ry KO R QeichBaBl: A5, AR bt S8 pE pea o
Bmkeﬂiemnmle&mtid)h)@S}mhﬁl’th).Spreﬁlnﬂirivalﬁtﬂm. t he

pol ynucl eoti de backbones of the probes can be either

Pﬂ 81 al | y ﬁ?%hibﬂieﬂgetﬁlﬁjélﬁﬁerﬁs nubleedBrdectiod Bssays are used to

nka , nodi fi ed. For instance, the nucleotide

q#ﬁn(ﬂ %M&etr@@ﬁﬁﬁét:ﬂ@/@ls\/na peidpheral pblead saniphtsa Jdheres aesh many

e?e L 8sons oﬁﬁllﬁﬂga% p CPCEeJt ﬂ%ss%?lls._t li‘ﬁe J:dr{x‘%@?%}x%gfe §ﬂ§:bc of these

er e Wt CrOn of ano
m&ﬂ)&asel prdﬁem:ioﬁlaese@zs liglthat they WiNotve hyteideaitiohidfuh@ndiSense nucleic
es a i ned by peptide bonds rather_ than
% /5o bg ﬂ d. dhp rqsaltipgdiybrid double-stranded molecule

is then d1gested with a nuclease that digests single-stranded nucleic acids more
efficiently than double-stranded molecules. The amount of antisense nucleic acid
that survives digestion is a measure of the amount of the target RNA species to be
quantified. Examples of suitable nuclease protection assays include the RNase

protection assay provided by Ambion, Inc. (Austin, Texas).
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[0107] The probes for the prognostic genes can be
stably attached to discrete regions on a nucleic acid

w@erapsoiBy "stably attached,” it neans that a PeDDS2006/005772

maintains its position relative to the attached

di screte region during hybridization and signa

detection. The position of each discrete region on the
oni9gi c am}éﬂ;:bairdﬁ@ﬂoﬁOprom be agiplifiestiden @wimens for the prognostic
det er m nabl e. net hod _known in the art can bg used

;gsnem@etmeeﬁwe?@nawdﬁeawﬁwg by usivg 35w euethpd known in the
R eRG, ?x'?)ﬁnl)s(t)ﬂ:o ed th%@@g%%m@@ B Rhve Hb’tcf)@eﬁs@etermmed or
protectioff assays are us uantitate

twhens adémpities ewebaeliyrbased |oplﬁ§1%1|or mhRINA daar;ptIESprolﬁs@mners for

e man di.f ferent.versions nucl e r ot ect,i on
T8a TN enf e GRAT NTR B0 OB SauBnGr of e CBr st bmeifiers
Qﬁ@&éﬁ&déﬁbﬁ@ﬁ&ﬂ%?rbﬁnﬁﬁﬁﬁsédﬁﬂkéan0|Ve hybri di zati on
of an antisense nucleic acid with the RNA to be

|f|ed al 5@?& r sty.apd :
ﬁm?ﬂﬂul e ?ﬁeen gﬁetg%lgdq%/{m@t ﬁ%&%ﬁ%g%&t a?l% gnostic  gene
dl@ﬁ%daﬂtlyldn@rge f]torraﬁﬂbesbquenﬂemocf odledr dgogrorsic genes. This can be
t.han douhbl e-s nded nol ecul es, The, anount

ef ficientl
Kids lﬁ}ﬁ?qe E cking paicatial pg ¢ PHERE! §Eﬂ"\‘?P€Fésafiﬁ‘P§é§‘t1P‘B’PPq genome

%e@ﬁﬁ@él 8%a0se [ 16h BBEHNRY dhfiBadedk %tNBBlf\ @B@ Q1 gRBitHr? suitable
be 30 quantified. Exanples of suitable nuclease

Kfmotfmcszlgpﬂseasehg/BLAﬁ&I dgerithine ma@@oqﬁhmuemlwmﬁms?@yufymg
' 3
it GaBesba e Bl bEFBaLs e n kol BR ipits ol Jeneh, W im e

RueleRqeéncaWhichicehiéd @atch ok BRsSy fs&he bbﬂuw-oelne@ thréshold score
Sgnes of the resent invention can be prepared by

Vhep rrg,ne WRitoRrihe panpelengthip a Ar SHVRISE 1 E is referred

h
M N B
datsesdstfheinitizing stqcheseo dinkidonder H¥Psecogairdsg dem. bEhe word hits

derjved fr t et seguences of the corresponding .
&Er-‘aihieF eyfeaded et driira 6s B @PHY SRRSO pRaase the cumilative
Sdﬁ e es%ore[ %ﬁgﬂllaﬁ% QRPesSHFP Qﬁbﬁlﬁféﬁ'ush%e for nucleot1de sequences
rSbe prlner or a prognostic gene significant
dihe/panrgmefemM (cheaslegoenes wfr Qﬁmeuchlpgag:ndms; elvgagm e@) and N

hi s, can be . achi eved by c| eckl
SPRsiiF pitos o8 BRVEHEBEE MHRG: AR genBRePLAST algoritim
%C%ﬂfé@é%@ wiat abasedetsintie & sehatifEnt £rﬁizsp@@d 8b@s alighmbMe These
One algorlthn1SU|tabIe for this purpose s the
BeAGIPterh gant be hdjusthifer diffgrsnt punedenvas appieciatedsy those skilled in
|tdeﬁ|fy| ng high scoring sequence pairs (HSPs) by
'lge ‘ifying short words of length Win the query

TEEHET V. | 3F alciufi dsBeiioe cCesmiot Bysis oh T GRatinapes gt the
Wi sEntOhvERRnSATRlete@ el HyNmaastAhabiRs Rvelg WHeiepfiddsSencoded

referred 15 to as the nei'ghborhood word score
bhirthe lropghostit gengsi t Methads| syiiblde Hob thiswpuepase tiscladg, but are not

limited to, immunoassays such as ELISA, RIA, FACS, dot blot, Western Blot,
immunohistochemistry, and antibody-based radioimaging. In addition, high-
throughput protein  sequencing, 2-dimensional SDS-polyacrylamide gel

electrophoresis, mass spectrometry, or protein arrays can be used.
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as seeds for initiating searches to find | onger HSPs
containing them The word hits are then extended in

whoaok/0gk18®ct i ons al ong each sequence t o i ncr eaBET/URM06/005772

cunmul ative alignnment score. Cunul ative scores are

cal cul ated using, for nucl eotide sequences, the
paraneters M (reward score for a pair of matching
éxi2jues; dhwapsnrofimed, BLIBAY prenatd forsduticting mllie levels of the

t chi esi due . wal The BLAST aI
E]eégﬁef‘)&'l% 5 SR RPUBEE ELIS R ethoise Fape iy piadias to the
{afbftelﬁsh Gred ﬂnﬂﬂﬁiﬁ%d o f3EREectdAAGATRLE Ehib R, ggﬁgtem affinity,

for different purposes, as apprecl at
tSt:dses wkil$ iredl polystyrdne oetmolyvmdth@ndmmmmumaeplam prmlples to be

e RRLTER 06 Y G APl ok B PRy agine g TeRgve now
|s§étﬁﬁ§all@1f bpahy pembiesmeaadete bitulhanBEaIOThA e detected.

gfnes Met hods suitabl e for this purpose include,

eechion can brriaeldgveddyy themdditian by second lantibods wigah isRipagific for
glnﬁdcér eg ?{)ot%hg % %é‘gﬁﬁ(% b e{?’de%ctablé IE:EEP é(}gc%t o%hc%ﬁn f’sa rb\é 'achieved

radi ol hagi ng. 1 on,
igrthel gﬂdlubn mf(‘at cond aq:ﬂibﬂsl,l followad dleﬂ?ﬁél sdifiah of a thlrd antibody

ol % 30 el ect.rophoresis,
iﬁﬂé o%é&f% a 5191% feft &}ensegwwgﬂ we%élaeathlmamody being
%gﬁ@d ReP Jigécl%gg/ 1'@@0%@&9 %Zl?l% adhgdelgdzﬂhelrﬂlcpdl Iflate ?ells in the

nbodi nent , SAs are used tecting t eve
@éﬂmphe can d]eglefsecbolotietramd tionseparatex thepthiget/ prtgelﬁtlfﬁm potentially
tlbodle able of binding to the target proteins
?rmﬁ)%%sbf‘i@%& onto sel ected surfaces exhibiting
such as wells in a polystyrene or

ffi
E °19$I 1 CHR GRPUET HeEIRbE D FLEY A 6O seabiss SSsrepiegf sontaining
ttlfesttafgét B eibd5R iAAARHiAS 0}1{6 }ﬁurfé{et aﬁfél BEDA AL ith the

INg to remove non- speci |ca
ammumbwonpwdkesbuﬁhg Mndndmdnngg&nOSmovann@EQdeﬁheﬂedbmnw

B TR Y e U A
@fked ® b'dél%@ﬁhbl@la@eld%eeﬁﬁxﬁ%cﬁ:oh@%s c%%@%ké@f&dcﬁfbctly The

al so be achieved by the addition of a second
snmubeeplexss| anedsdhbe dblectad disingon sesond antibedy that hbotinding

3 DL Tl 0 549 5§ g

ladbE| . Before belng added to the mcrotiter plate,
cells in the sanples can be |ysed or extracted to

fERay at et BeotiRi @Rmplast ELIE% ﬁr[v%meg WL & dfibody competition
Interfering substances.” [0113] In another exenplifyihg

B heAdetediions akmihes E&i¥peibe dargef prdeinaarsi Ilg[n0b_1512¢d1 en the well
58 R Bl SleT R WA TR ROy oo ] iR et
prvtking 2R dgtetied by TBRRs BPheENESHlS. | T AR @R éhe target proteins in
an unknown sample is then determined by mixing the sample with the labeled
antibodies before or during incubation with coated wells. The presence of the target
proteins in the unknown sample acts to reduce the amount of antibody available for

binding to the well and thus reduces the ultimate signal.

[0115] Different ELISA formats can have certain features in common, such

as coating, incubating or binding, washing to remove non-specifically bound
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I mmunoconpl exes, the bound antigen is detected. Were
the initial antibodies are |inked to a detectable

wo aiwelsoishe | rmmunoconpl exes can be detected di PE€UE2006/005772

The i mmunoconpl exes can al so be detected using a

second anti body that has binding 20 affinity for the
first antibody, with the second anti body being |inked
tspeces @h@détadtig the dbeid infdnodbmpleatd eF oranﬂﬁmieamycthhﬁz’Aplate
i nvol ves the use of ody conpetit in th

duile githgnantigsn %nt@eﬁm et Wells, gf &t P ieoean g igpubated with a
c I

ésgqﬁgg ddfztﬁg aa?iggéﬁ]d geg[ﬁjﬂi)odtya Iéftﬁé*r er&?ﬁtoé\gg&t% d em%edt 8er10d of

thoers afhetweds qfrtbe glate, areaﬂx&ndmtshcd ¢al rggyovre esmpletaln @idsorbed

| abel. Th t of .t t te .
GFRREAn ABnsnEeDe Rait e cbditRas e YRR hend toueg pith o
Vi'loh'é‘pe‘bﬁﬁ: brhghadat Aanddthesicasy RelpliewRh Bgdring the test samples

I ncubation with coated wells. The presence of the
t%uagwdes qirtrse unngspenlﬁclmotgmﬂ isirdedmviriessern glbumin @) casein
u nt ol%vcg@f ayl :cségng[ Ill%ws %rngll gl% %Ooftlxgﬂ%spemﬁc

% s re ces the u

Qdﬁ(ﬁl@ﬁ@ﬁltsn&|o‘ﬁ/-\t}fe0frﬂiﬁbblhzﬁh@ finfaee Qﬁaﬂt ﬂiu@ I‘E&@delsl rtae bapdkground
conmon, such _as coating, .incubating or binding,

veausedry nopspesifis /kindigg of pefisera Qe e Eafd 45 WO

2006/ 089185 PCT/ US2006/ 005772 species, and detecting
t[ﬂbltﬂound IImﬁhEeA@am escendaryay Ieﬁmard@ts:ctwm ngesas gy be used.

MBS pintobcaf s STeRE b aRBRol (R BB oddlf Wb, pBireacive

anitb G4 Nto0 kedride lKé@Idg‘muﬁd t her v@‘diﬁh@l Ighien(lﬁfef @iboand material, the
specified period of hours. The wells of the plate are

tlﬁ’é‘%PhI'Ié@ﬁ& surfase ipprpestehwihrhescairy] erodinigse er plological sample to
I n I

Eljegrugl : Xoﬁcﬁﬁgtlg,t éig%u@é{ q?, a@l%t&ﬁgﬁf%ﬁ%é@cfb i) I(%ﬂt?%;e%/antlbody)

tﬂoa:hatmm afihésgemindaiony nmeguinehlde wotr h:xamgbg dlltmng e 4eiens and

sanples. . | es of fhes eci fi rote
EPudies i o atione, sushoimBS A By e (ggubn SEhdR (BGG) and
S BuBdredsAlkneP@RES Twelh Gnd %bé‘t%%a hE(hWﬁbf)&lEs and antigens
blocklng of nonspecifiC adsorption sites on

i atorodyi [tempergtuse fdraabeutih do hasiry edaic€'sC torwernhﬁxt k g?ezsm@n of the

10 caused no i.c bi.ndin ntls nto

S ERSmplsE By BT i B L dufled S oshthd, By’ MBend o
dRtiB6dy, O IRROE]LP DidiEngIEethd or’ @b M dbl‘ijGn@fonawnh a labeled
protein or antibody to the well, coating with a

Heviaryeantibods or fhanddrinding ligandeduce background, and
washing to renmove unbound material, the inmmobilizi n?
J0itHce | s Kdlovacg eldalinmbaticmrs@pwmam BLI®A, the contected surface can

3¥¥ %%-@ ?nFIe to 15 be te ﬂ- condi t1§ face ma
pY &0 A5 T fILRY e IRLAPTEATRS %‘ré tig HI‘%"IIICF*O gyyriace may
il Whdhe@nwitll RegRutecnslich e%nP;BSVQWebﬂ ChB8ratel Biff@X aFSBving the

diluting the antigens and
formation of specific immunocomplexes between the test sample and the originally

bound material, and subsequent washing, the occurrence of the amount of

immunocomplexes can be determined.

[0118] To provide a detecting means, the second or third antibody can have
an associated label to allow detection. In one embodiment, the label is an enzyme

that generates color development upon incubating with an appropriate chromogenic
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anti bodies with solutions such as BSA, bovine gama
gl obulin (BG5S and phosphate buffered saline

w@ BBgpsdiskeen and i ncubati ng the anti bodi es andPERUSPE6I805772

at roomtenperature for about 1 to 4 hours or at 4 C
overni ght. Detection of the 20 i nmunoconplex is
facilitated by using a | abel ed secondary binding

Isizbysrack. o Thugnfor leseyplepone mEc oordadt yankdi fmdﬁllmge ltheg fired @rsecond
anti body i.n co unction wth a Iabei3 il Srtl KR%/

RS ATt & VBT SFOrY gXidase. pikeling p thgF Ayqdrogen
| REIKARHsE-86n] ﬁgcﬁ@@ antibold® f&ld phiod H&iho Qﬁ@ﬁﬁcfeq céﬂcﬁlfléﬁﬁhﬁt favor

can be washed so as ?0 renove non- COITp exed nateri a

My dévistnparesk of finthes immaecomplex fiBmiationés e thowbationafor 2 hours

B0t Rt A2 PR B g fofef ik R PrETiveeny. o
IELTD) "G St anbe Riftte irieird 4nioogh i BhseusRt weshing

b GeARPY rﬂnb@ﬁnd AT C AP L6 Gt %?']all%? { & rq)dﬁggﬁed e.g., by

[0118] To provide a detecting neans, e sec
tumunbaltmnw%oajyhmmoghméubswmudss&)ureatmdl brabwicresal purple or

[{,ow. det.ecti.o0 Inonee be
T e R BERUBr S B o5 o TS 10 the case
lof @edRidaBg aghtele é@ﬂfepp%@ﬁtﬁa@}f OB Rdtfievet byWkasuring the
2006/ 089185 PCT/ US2006/ 005 substrate. Thus, for

Exeisp PEColphgengEfionohg aBling A dpachepiemetehe first or

second i munoconplex with a urease, glucose oxidase,
01291 i ne ph’o@ﬁ‘r&at Ias’@aod) rsuffylle o@e rletecting polypeptide levels is RIA

ARG SR 0 BB PBTK o B R arBE v

fratiolabeled- p@ryp@pzmpl e&?él telapEEd QiblfRpAdes FHC BRAADO Ao fPNimited
2 hours 5 at roomtenperature in a PBS-containing

gurniity of asiifeadioss &B@bméw}abe{sonqlgqle Awt eve natdimisad onl' >’ In
2 h
S4By Bty PSRyl it

qu;anés' of dithtloﬁ of .an dnyibodynspebHici torthavpblypeptizar Gma@ﬁﬂiemnlabeled
br omocr esol_pur

g %t h as_urea antgﬁ 12
DoRiFlecis AN 9.5t RYTISOBR ATRREC G e d B PETPFRchaichiads to
(%Bzﬁbdfi‘l dls"@&%easkﬁl t ke sGAGRd ﬁrtﬁéﬂegﬁ‘geoeaﬁoﬁsjﬁ%cted to

enzyne . Quantitation can i eve
mmmnﬁ rlige tain@und of raembody-bmhrmir I %pelwpd:ptmh a®.ag fynctish ngf the

c%g‘rg%téog]tpr t ngﬁf;%@ﬂ%g lr}éqp : heLFrgfiﬁfA ol(Sj gtgﬁ a? Iceurve the
65@%@&1&%}&% ?@Dﬁ)epﬂ% IR XARIIAL Yank1és b W@&gnﬁﬂe& h€otocols

conpetition between radiolabel ed-pol ypeptides and
toIcapdycsing FdAyase pielldagwhan thsiandi ng to a |inited 15
quantity of antibodies. Suitable radiol abels include,
HI21hr e nofuitable taadbcbdlges ffar2the pn&serxbnavamondmnh]de baé are not
leeg conc ntra of,, 1125-| eled ptlde is

(RO op ﬂna an ibodies, monoclonal a , chimeric antibodies,
humanized antibodies, single chain antibodies, Fab fragments, or fragments
produced by a Fab expression library. Neutralizing antibodies (i.e., those which
inhibit dimer formation) can also be used. Methods for preparing these antibodies
are well known in the art. In one embodiment, the antibodies of the present

invention can bind to the corresponding prognostic gene products or other desired
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a series of dilution of an antibody specific to the
pol ypepti de. Wen the unl abel ed pol ypeptide is added

W@ 200blg918yst em the anount of the |125-pol ypepr¢TiES1006005772

binds to the antibody is decreased. A standard curve
can therefore be constructed to 20 represent the
anount of anti body-bound 1125-pol ypeptide as a

faufigdns owitlobiddhey affmitssndft atleasn 10f M-helainvidpeoenr?, 10" M
pol ypeptide. Fromthis standard curve, the
é#€entrati on of the polypeptide i n unknown sanpl es
can be determ ned. Protocols for conductin%gRlA are

M@122] known The antibodies of [tle prepensinyembion cantbieplabgled withy one or
th |
e BEESEP ALAC g6t s 6P cbhEE e

@E{eﬁﬁbkﬁ rﬁgie‘al@dcta@is 1801P&mmmp@1M| ?’Gwc’eble shyngspectroscopic,
chai n anti bodj es rag nts or ragne
SRBENRE pb9toa %@alegwég@ws biqalgeiropic, f@%@%@}eﬂl% electrical,

gh&eﬁcb‘i“ Bemidal fre sz) hgkz 4o J&ﬁf\/éﬁﬁ&%fg ihc1did™®ut are not limited to,

can a for preparing
trhrhsrsota;pes eheih#emimgs@nivedthpdumdsyiabeied himdangt protemso heavy metal

nmbodi t, th bodj f th t 3 t
T SR At A S b A e GBS o ae S Boels
Qnked Qﬁfyrﬁ’«%s 'n’fa@g spéc?roﬂ’@tt?qggff QBX1BBeIE et R8P4 dohdrs and

antigens with binding affinities of at |east 104 M1,
BOSEpitBLY,, anﬂcﬂ@e Nrkel, 107 M1, or nore. [0122] The

anti bodi es of the present invention can be | abel ed
vWiD128]one orThenutibodies exft thb|pgeseni a@tvieson camlbeowsefloas probes to

gg%gg{cg%?]cgg{%‘%gﬁ gfol(‘j %ntt%&%ogo %ﬁ%ﬁ@?&gr{gﬁgs o% the prognostic
d)%h&“lﬁ@ih%dp%r%@(ﬁ&ﬁg ?1%@&19 hﬁays%ﬂ&@ﬁ}bﬁare %ﬁtl&‘é%ﬁh%’é art. In

b1 ochem cal bi oel ectroni ¢, I nrmunochemni cal
ehayt enildimente,st suba‘danml poktém datmh@ama prpiein @uep of tisl neesent
im.ted

Riseb S 3t B R GERA R bRl ooty oFgnstance,

héd36li10%, K09t eB0%%, 408\ Ebinordipedls HPER! pR%iPRInRy can be
mar kers such as fluorescent markers and dyes, magnetic

lagibodies specificiRicihie proapatic ana PEBet romet ry t ags,
spin | abels, electron transfer donors and acceptors,
40tR4lhe | i Wa. ye[ eneBr Fupectathtei @mS@@ndﬁvqlh ef ﬁreesl@gnosm genes

|nv ntlon e used _as obe n

Oietrpihed By REREE A0 oRIRET Aiubaiof B pbiliaf DO RS genes.
FWH@’@ QShiofogi e fgftiolVRir Redsityf of a Pakdndgtip g@ﬂeeisrkrmwwﬁltable in
or biochips are well known in the art. In 15 many

ewe)ar EYive assaysemsheativielapes & eyabirte thipfisslien ek adiivity. These
grg pin % sﬁyseﬁlﬁentﬂ?%s% % gﬁ%ss fh@“f@\m guctﬁf@fsgm&f 20 P Shostic

0 nos gene
|gaﬁé.ance at | east 10% 20% 30% 40% 50% or nore
probes on the protein array can be
[0125] Gene expression levels employed in the present invention can be

absolute, normalized, or relative levels. Suitable normalization procedures include,
but are not limited to, those used in the conventional nucleic acid array analysis or
those described in Hill, et 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. In still another example, the expression levels
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anti bodi es specific for the prognostic gene products.
[0124] In yet another aspect, the expression |evels of

W0 b@epsuaghosti ¢ genes 20 are determ ned by neBST/DEI006/005772

t he bi ol ogical functions or activities of these genes.
Where a biol ogical function or activity of a

prognostic gene is known, suitable in vitro or in )
avé normzizay sguiast ¢ efemereopwndrol draaseaiptiawithtimosns dhyadansgs in

r activity. These SS an I A
oSl 5 oo B B DR TGS 458 e
4BRBsioR ScaB b lin Genetien g siikaest | @uklthe erfirayedpatient(uk are
present invention can be absolute, normalized, or
etdrminedasing\the samespi oxmaEabiomsiclolgeiesn procedur es
include, but are not limted to, those used in the
[ot26jent i orfBle preskmi mvertiah alse afpatires| SlestEonie Systams euseful for

describ L Hill t.al. : . :
Sk dHol0 96 oFeb 58 By oBhyRE Syrieits sl fnpyt or coppuiing
BYRICE 55t 1BELIVIAY O SalatilgtimOgdneldxprResisn Charighain 4 fdidnamor patient
zero and the 30 standard deviation is gne. In anaot hei:l
afxatepistand the refepanse sxpgsTiyehagges el PRCPSHFPIQ3EISR Ghanscs
on i;nternal or. e 0 noSstihl :

S5 85"l LERORE I S S o e
dPEHodR2 OO o TRe pagsentnivemidnz e d hagainnstisom debyeendhe gene

control transcripts wth _known abupdances in_ bl aod
@roPien chEReyihe RN REABLETest M the Je Begics (PXPEIPE changes

Hsed fc?ﬁ%@é& E3ettiddicIBY Csuch R B S BfocEdiss %_@%olﬂzbu&r. In many

patien Interest and the retference fgc?tl ent(s) are
sebetimbmedhe sistgns hiso serhedecor aro nprablbdiedavetlprstied Ggmeanother
5 [0126] The present jnvention also features :
BHES (r%(ﬁ'ri & Eﬁ%{l‘étnﬁfr\(fg)e?lgﬁ Of miore B};ogéaf%sgisgé’l%,fs aox model, a k
QLRsEnS8hbls LHADES, or BNRSIShISY SHEAB algbfithisle TheveWrogams can be
conputi ng devices for receiving or calculating gene
esepr tos siropere Hha (gee  axpeession | hapgasoin it pelipnt qif inerest to the
interest and the refere ' . : i
R
Satiah aveodfesasTohbgyr pardisunin adededaneple cair pleviadnie spstemnhef the
10 el ectronic, systens of thef‘3 reignt i nventi.on.

. Th
prosRpArincaiopeisweapladnto gele 18)@;9# SEAPHOCITEHYR T PF%FT?é the
gﬁ)trésg{&l &{aﬁ&%&qﬁpﬁ%ﬁ%jr ref erence expression

changes ¢ e conduced el’ectronically, such as by a

I ssor or er..| j . . £
Biy7Ene = B ERbE ot BEMesef BRERTE bk Rty voctul for
blogRdFNOL REC orsAkerGelid eurgors. &ach kit édbedes e cugsigis essentily of
nore prograns, such as a _Cox nodel, a k 15

sidaase one peabgHBD AR Riiapy solid tugior Progaogi sene Gigriggene selected
| i T teQ.:C he ki

BLACELT IS, .99 gD s ot FQmL e

tdiealsd BE Bictiied. dhgngesof mobd carchy nah@irethgemesent invention, such

expressi on changes i ol.id tunor patients to . .
as hybridization probgs, amlﬂiffcatlon primers, Ent%bogles, or other high-affinity

(ol

binders.

[0128] In one embodiment, a kit of the present invention includes or consists
essentially of at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or more polynucleotide probes or
primers. Each probe/primer can hybridize under stringent or nucleic acid array

hybridization conditions to a different solid tumor prognostic gene, such as those
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clinical outcones of these patients. In one exanple,
an el ectronic systemof the present invention is

wW@omwplgxdsi o a nucleic acid array to receive orP@r/UoS®86005772

the 20 expression data generated fromthe array.
[0127] In still another aspect, the present invention
provides kits useful for prognosis of RCC or other

selsrted fremolablescddn 4B A At PBdedsotsed diesging & polynucleotide can
|1 e..nr L

@Eﬁﬁf% &l né’ fth@%) Rﬁﬁ?&oﬁ’d} call hggﬁcelfzge? ag %t@?%c?ﬁ%lt, & the

cﬁamlmeréﬂaerécﬂ of5he genébB) . Reagents or buffers that

facilitate the use of the kit 25 can al so be incl uded.

[omo]t ype ah &icdke GabdRfedtShgt b thd prdéérﬁslﬁﬂéntlon includes or
i nvention, such as hybrldlzatlon pro

cqnfifts epscatialbholonersmeore aniibasigi eash of Mlmhq@ capable of binding to
i.n e d
RV deb e Pl S llofBO SRR LR hoifs thoe
S@E@ﬁﬂtﬂ‘dﬁh t[‘ybleé 4AI 4B,eﬁ§br ﬂ-B- 2a 3a 4! 5a 6a 7a 8a 9, 10,
or nore polynucleotide probes or 30 priners. Each

[DI e/ pri Nefe faPestanbilbgHdas ¢ fen$ tfveRGBNEanMe dihet Rbéled or
array hybridization conditions to a different

lgléﬂhek@dt u ﬁc@bel d qgabest pan §e ristectabih bissperessopigy phgiochemical,
lﬁ&%@ﬁ%aa?}l%gelggfg@%s ig“%%gﬁ 7nZ1%a]r %ﬁ:lc&ﬁaﬁ %&){1&8 Moy Tet%gaﬁs or other

fer e nucl eo
sajthisle dhemst OEgergsingy 1abelie njoddtics Ltbir aopnode ifielnde radlolsotopes

hybrldlze to an RNA tra Scrj or the, co ement
chizgilgmnesent ¢ FRMpAHE @Pf/gﬂﬁ‘] %mqnﬁg aPreteRsy gi%%d M#alt atoms,
I
Pedbheltl PRSP %ﬁé‘“%%ﬂ%%?%&gﬁ{l‘%f B U85 OIS kod
angymepatlass cpeddraniétryg thgs, a)npo]abpie,pteilastaron ntr@ldéct ldpnars and
differ endfg%m(d tunor prognostic gene, such as those

ACEFLS ARt fabl es 4A, 4B, 5A or 5B. [0130] The

robes employed in the present, i nvention can be either
PLET ed or Ihekifsidhe @r%tl&awé\a% Cebalso B painers containing
l:gﬁfe t { h&%

[ ogﬁem cg?ll,?éfbl %@% e%??%‘cﬁt?%r? ﬂlleqm%n%ghem d(;egjeagenisofor conducting
pelkitive rarcadgatioptcon@bls. cheonc ampodiment, hthe mubetsabxhployed in the

PR PR s OAEiHer R B0t P BBt U e gt 2cid

}szﬂ@iza@mp rat @hfSmodieANY cAEtRl dabanp ,carﬁsaae %hf Qﬁp% Gubstrate
mar kers, such as fludrescent nmarkérs and

SHpRATEE) csmmbéd wbstratn lseppor@rfzyﬁespuﬂpasesmsbde,t lpuirm pgt limited
t ags electron tr 1

th RS Pulta, ER R, FIGE SRR Fig AR bBRS, bebds, tubes,
YRS EMlins] Mw@RBrhdy3, ¢alindl §ALDNRYE of MRILRILIRE SlateOWeRd. NiTAGmany
buffer(s) or re orter-rreans In addl tion, the kits can

erhorinernts, ahlpart 3o 1o.c e 3084, #§ %0, 50% or more of the total probes in
a kit of the present invention are probes for solid tumor prognostic genes.

[0132] In another aspect, the present invention features methods of using
logistic regression, ANOVA (analysis of wvariance), ANCOVA (analysis of
covariance), MANOVA (multiple analysis of variance), or other correlation or
statistical methods for prognosis of a solid tumor in a patient of interest. These

methods comprise:

50



10

15

20

25

30

positive or negative controls. In one enbodi nent, the

probes enployed in the present invention are stably
W@raaosmEes t 0 one or nore substrate supports. Ne€CI/Es2906/005772

acid 20 hybridi zation or imunoassays can be directly

carried out on the substrate support(s). Suitable

substrate supports for this purpose include, but are

not limt etd:tecltmg ﬂgﬁ ames}onslnevc‘pldzf at deastmie sqlichfpinmprognostic

58 et o TR, RE0R AR i e

dHqu%%tfhﬁ%ﬁnJ%ﬁ’ée?tfé@th{eﬁt ah@ many enbodi nents, at | east
5% 10% 20% 30% 40% 50% or nore of the total

probes in .4ga e L %@esé&?le@éﬁ%ﬁﬁ& chriMEM st Bical model to
probes for ol T Gor prognostic genes. [0132] In
detaliver tha ppeembsis bhthegratiemntf intergsint i on f eat ures net hods

of using logistic regression, ANOVA (anal ysis of

Vigs c@fsiation Ahl@@ﬁétléadnmb&ﬂi defmbs acstutisticaliy esjgnifidiOvArrelation

(mul tiple analysis r or other correl.a
et Be espressiin gttt B LB RO EIBIBT a1 o CERAES of
e V\E)Qg{o 1206 (10 sab @if Shmor dMaSEceiROhERANO %atﬁf?:ﬁpié th€patient

006/ 089185 PCT/ US2006/ 005772 det ecting the
cdsqmtass; and| dirgtal oputaomese af ttheasepatisnitd tlmmorany examples, the

SHRPURS o R oD APk bR Tl i igton o
Afkda$ 8ut‘éf)m@"bf@ﬁ€ patfean 6f:fntéréswé pERbod aﬂgo@rﬁrsgndm)t Beatistical
EXDYESSI on level into a correlation or statistical

modeds or analysed suidghie fu thiseoumpasg ieande, Spt fiseanop imitedto Jogistic
r'ggéegéﬁ’ g(%r Tgllsi-%gsreﬁel élgtrb matiéd ' St‘d %‘?An ?nween e&? the

y Signi fcant correl a

@FRIADEI AtdtRYedSnedel tih eapblel 6f ﬁrudmﬁng?aagamﬂbum prediction of
ene(s) in PBMCs of patients who have the Sage’['étﬁtordTTP)

arfbinicgh quicemsi Vlothenpatieahel intergstnisrg ag esHuals
t
$’Jat1§tﬂ%leﬁ1§§é‘ls 'lﬂal?rls%rguitgﬂ)lg gir'htr gﬁﬁ?&gggeo@agﬁgi ?lztt a}rg gﬁ@ limited
tm)dezhrldtﬁ oﬁmgﬁdsblen,QANﬁ)r\mi oc AN QV Auaddedat i ve prediction
of the clinical outconme of the patient of interest
[0233). , gOOThe rex{@@@sﬁom regtosks) forSbaildiagi thal correhdiehStaistical
analyses suitable for this gurpose i nclude, but are
medel] qrprogrpstisating fiespatient phyHess G Be P%‘éese?ﬁ%’i%wn levels
[
BRSO ATE il RIS ARFREATRL iy BB iiion of
fhie arteimheng ofl tigeortdspariding patienti Atbs«ﬂuteoéxptfsstohde‘vzﬁlé parcalko be

outco atient of . i ntere n estjmted

o Beisne Meh GRSt oG o fidintpsBlER g ppEshe of
1fn?€rrcsE hi §, P PRARE daBE! BlRessimt 1RER MObadelifd (R danckir shecified
vari ety of regression, ANOVA or ANCOVA nodels. [0133]
fefrerex tinessindre Used ef eovasieigs irothe pradictiongneded
correlation/statistical
Iv. Evaluation of Efficacy of Anti-Cancer Treatment

[0134] The present invention allows for personalized treatment of RCC or
other solid tumors. A patient of interest can be prognosticated during the course of
an anti-cancer treatment. A good prognosis indicates that the treatment can be
continued, while a poor prognosis suggests that the treatment may be stopped and a

different approach should be used to treat the patient. This analysis helps patients
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nodel or prognosticating the patient of interest can
be relative expression levels 20 neasured from

wWha®elsa18s or anot her specified reference tinme PCI/H$2006/005772

after initiation of the treatnent of the corresponding

patient. Absolute expression |evels can also be used

for building the correlation/statistical nodel or

wombnm@pm@mf adyenshacqgtionserlt alse pravides improvedl gafetyeand increased
r. .Ca | evel s at basel i ne or another

RBbPirCRRS fo P aRaRIY

rence ti'ne can be used as covariates in

d t] Ef £
f&qgﬁfrcgn'cgfn Fhe bR {8 30 RO PPl 8RSl PptoShcated
@Lﬁrh%"‘tﬁe cBlrsOBF %‘U@i 7728 thetdp@atPiBitosd g&@@ sﬁftabl@&‘élethls purpose

tunors. A patient of "interest can
mpblglnpbuﬁ auet pot Hunifedgtot fleose odapiréedofn Télhleén‘ff?*r ¢Bndéy and 5B.
{Jfl%%t}esﬁrhn{he €xX %%s%gn @éé/% : (n}ﬁ[ég e'ﬁ\?ﬁér}%@{lce Eer{elg% nggneral blood cells

stupe atiént o ﬁite&kte:ahﬂﬁ&ief@mineﬂﬁw lﬁmgSR"D{H&Ri RIS A8, @leic acid
di fferent, approach shoul d, be, used to treat t he

HEYSe REOtein ARy sn BIOjEp Supgtiopal peseye At othes sujigble means. These

/
gl‘glggésgég %g@gt% tyﬁ%?xggéﬁocqu%% o I"i‘l\é%?ﬂ}ﬂéQH@ gﬁ%ﬁ %’ of the patient
afmhtdrest.r daged plognedis todidatek su:aahlbtyfafrthd: E@It?ﬁéaraatmdmt for the
#&%I n qQne epbodi ment, an RCC patient of interest
nfinteteskd durlng the course of a CCl-779

t herapy. Prognostic¢ genes suitable for thi purgose
[Haslide, bonydyee abrntiicanges drepsnent K88 degasiuaiesydy fhe present

L@erxt ﬁ tn% %UnEIi%hfﬁﬂg Qﬁn}élg‘f%@ Q58 chfloek %aﬁlﬁ% FSS%FR% Jherapy

eve ese proghosti enes i n periphe
Eﬂdrhlsles of ahtieapat idengs mblude,t butest maninbeddet eytokives, fgh as

usi RT- PCR,. ELI nycl ei c aci arrays

batecEar op g drYITR gt orfamoseasiys meS oty ds BEp o AN-238,
%ﬁﬁ&ineT%§§ndﬁQ aS‘Qﬁ%r(ﬁﬁa?cﬂC SFRALSdfh0 ARDSS @é"ﬁ%ytotoxw agent
changes to determ ne the pro nosis of the patient 10

whichnthes e@tpyrmhgodmkqwb:gmosh ed nd cat eematostetibi ($3T) ofarrier

oileespae. ARGESar Rry bl (P STty PR ph i plheoh R punor

881seVahdaaitBetapy dh{g@ dah @sankd individidllyosr il Eorbi@ation with other
non-limting exanple, the anti-cancer treatnment is a

g wrkingsyor theseaies! da additigmmonoginnel antihogiss; Hijapgiegenesis
?r#% é? Ladif &rolvxytﬁn f%&gf eg‘fﬁ ﬁé’a%\?ﬁangﬁ 111s§&“f A3t RTC, or other solid

eron®or 1n enot herapy drugs,
fmedes.as CCl-779, AN-238, vinblastine, floxuridine,
5-fluorouracil, or tanoxifen. AN238 is a cytotoxic

pasnf  whi gh mﬁca%rcemre@dmdaodﬁﬂmwrbslsmrglbzﬂke@unma surgical
somatostatin (SST) carrier octapeptide, AN238 can be

ehoiepst o RECSETludse dyst cire non lithseds e, f epdlicabfepluectomyprpartial
ﬁ({e%lh% %W%e%%%ﬁp%f dr rﬁgcgstgsgp bﬁ*tellllsa?d e'nﬁ)%'ll\éét%ﬁal llXpa%scoplc

ation wth
nephrectomy, cryoablation, and nephron-sparing surgery. Moreover, radiation, gene

therapy, immunotherapy, adoptive immunotherapy, or other conventional or

experimental therapies can be used to treat solid tumors.

[0138] It should be understood that the above-described embodiments and

the following examples are given by way of illustration, not limitation. Various
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20 drugs, cytokines, or therapies. In addition,
nmonocl onal anti bodi es, anti angi ogenesis drugs, or

w@eaosAgrewt h factor drugs can al so be used to PCHES20RIDS772

or other solid tunors. [0137] An anti-cancer
treatnment can also be surgical. Suitable surgical
choi ces for RCC include, but are not limted to,

rchshgedlant epbdi€ictivmy , wigtdh tthabcopd ofnée l‘pfﬂeﬁiomycnt[cmmvlh become
of metastases, arterial enbolization, aroscopi c

repaeride shepe skillpd abihgeridrom éh%prﬁ@ahﬁieﬁﬂg i ng

surgery. Moreover, radiation, gene therapy,

i Vmun dixaspdgsy adoptive i munot herapy, or other
conventional or experinental therapies can be used to
tBxpatples bl Puarification of PBYMG8IndRNshoul d be under st ood

that the above-descri bed enbodi nents and 30 the

f[0139f}Wi ng ewaokl lﬂSOdilwas gbNetedoftomeB COf patiehis girfoatto gmifiation of

t t at 6/ 08918
Reb o bompy 39 o J%Iﬁgsﬁg@slzﬁawae o hsTeR | b g ples were
LGS SRR Cﬁh@r@éﬁéﬁﬂ VhAMGRL Pibed (BEctBE IREBRinson). For each

apparent to those In the art fromthe present
d;emptel phé Mget\i(zolﬁnalwﬂse&nEx EBPLEs werdPipolatédc avérolficoli gradients

S oA YRS PSR, DR P LA v

aRted f Joove uﬁul%aﬁ{ple%awéee ploeesabd Figqany. The bl ood
sanples were drawn into CPT Cell Preparation

\f gyl ner ﬂi@fﬂeﬁ%ﬁfﬁ%ﬁbﬁ’ Ry ﬁéffo?ﬁ@&‘ )u51n§0QI/5? %ﬁﬂzdd&@ rﬂﬂldteagen

hetarget VO were i sol ated ov
FRicab}® g’[laﬂkldmt Samdecwei hagvestgdmh &LTelysis dotiar (sQlasen Valencia,

58 5y LR, 0 S L) e
Ll s o o oy 13 B s v

vinatified veisg @Pa weRiplate &Y gem@% manitotpa eio0/298) ehbipaqualities

TP el 157 B o e R TP G BRI 27 agrose

r%dw Kiht refdag@en RN venCstared GA, -8USA) unfd plio@éhs&ﬂxl@oﬂ\/&\ffymetnx
quant|f| ed using a 96 well plate UV reader
resipelip hygridipg®r280. RNA qualities (bands for 18S and

288) vvere checked by agarose gel el ectrophoresis in 2%
: dicak SN n\gﬁﬁeaaﬁGﬁmpHyﬂdemOnProbes

unt| I pr ocessed for Affymstrl x genechip
rﬂDMl]dl zat i loabelddx targdte f@. oRpohudleptidd iavay$s omasapdgepared using a

ration o neChi br,i di. i on es
L‘&B fisdHanar et % rpr8?$d§g%u9?sf§8§?cg hr igagl%s gr garéﬂ TURE
WSioRBciNOLOGY, 14:1675-1680 (1996). Two micrograms of total RNA were
converted to cDNA using an oligo-d(T)24 primer containing a T7 DNA polymerase

promoter at the 5° end. The ¢cDNA was used as the template for in vitro
transcription using a T7 DNA polymerase kit (Ambion, Woodlands, TX, USA) and
biotinylated CTP and UTP (Enzo, Farmingdale, NY, USA). Labeled cRNA was
fragmented in 40 mM Tris-acetate pH 8.0, 100 mM KOAc, 30 mM MgOAc for 35
min at 94 °C in a final volume of 40 mL. Ten micrograms of labeled target were
diluted in 1X MES buffer with 100 mg/mL herring sperm DNA and 50 mg/mL
acetylated BSA. To normalize arrays to each other and to estimate the sensitivity of

the oligonucleotide arrays, in vitro synthesized transcripts of 11 bacterial genes were
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nodi fication of the procedure described in Lockhart,
et al., NATURE BI OTECHNOLOGY, 14:1675-1680 (1996).

wamweosasdgr ans of total RNA were converted tPBCT/DB06/005772

using an oligo-d(T)24 prinmer containing a T7 DNA

pol ynerase pronoter at the 5 end. The cDNA was used

as the tenplate for in vitro 25 transcription using a
Trrelmied ipotaghdiyheéizitian (eagtisinoss, deggrdbtdainddill, BXal. USBYOMRBIOL.,

BBk e SRR Re At ot RGP sineifts @lgh rom
8:3D0000 Q3 PO 1B (THOMVPERG sta®dd BSterdid Bf e d&ridT QRntrol

final volume of 40 nL. Ten m crograns of |abele

frapgraiptsBetetotal jtrans@ipts. n As Mekamminegs e thengigial rexponsy from these
' . 3 c | at ed T

B S AR o d i B BBl i R bl e 2 33 and

denadpidsyiet yhilldfon. t he ol i gonucl eotide arrays, in vitro

synt hesi zed transcripts of 11 bacterial genes were 53

Y9142906/ 08968BlePEddueReRCikO Abatided a19Y exglggrl 3 i @ﬁ(li‘then 45 °C

et al.

hybri di zation reaction as described in H I, ,
Bndhybridized s pliganmoesielarpys Sonprised ofi 3 largh aumber of

i3t fr 1300000
PR, L DOSR LESTSSILRIS AA08EM Sy HRR0N0 usw)
Aurdyer wofe hghtidiatd for al6hcei piSs °@ewithotahtidn’ aRSEY irPinS. After
ﬁs dcfterrri gl%g kﬁ/ he. sighal response fromthese 5
Bhidigptiony by rb{‘%a,“ofl H’é‘xg’é‘?%WF‘ie\ﬁieW"%ﬁi aﬁ@:ts_@é?da @#d dhe arrays
WRee BB ah@NG8FeD %W%%%a&&naﬁ%%é%éﬁ%ﬁg{ @?%lgag%r 8501935)

mllion. [01421 Label ed sequences
Gsihgr Gengfhrip aRthidibe rBt4tionC 4000and sthimednavithy br iHbwied Parkard

i gonuclkeotid rr.a conprd sed of a | arge npunber of. |
FlshERPHS RESeEoifuRY B e iRt hess byrlaation
Ghdhash EohditiB)are SO AY SeMBES IYDF LA Afray (ﬁzbﬁ‘ﬁization
45 Cwith rotation at 60 rpm After hybridi zatlon,

eonditignsei di zati on nmi xtures were renoved and stored,

and the arrays were washed and stained with

Examplea¥di dDeteRapiationexfyGéne Bxpivbdi@c iraqueRsieb@nd Prusdsgigle of
neChiIP Fluidics Station 400 and scanned with a

Me ard GeneArray Scanner follow ng the

mggmct urer's instructions. These hybridization 15 )

sh cOMEVIIERE Wets Pepnepwdiusipglthe Adkyaratay Migroggray Suite

SAFHGd 1 i r yht.jdi i g y

UL (SR LR b B Tl 0 (8] fde fiBnced by the armay

fhaanrevare essluaed tolrrobefeiung levt] infexpityessnmari&at @l FliNGding the

Ar i mages re pyocessed, usi t he f trix

Bk 4 TRIR SIS BB A By AL ) as o
giapBivall BGeintatRe( uskdd Jprédiles BIRAYCELcRYidd % dhe Bpression
Profiling Information and Knowledge System (EPIKS) Oracle database and

associate the correct .cel file with the description. The database processes then
invoke the MAS software to create probeset summary values; probe intensities are
summarized for each message using the Affymetrix Average Difference algorithm
and the Affymetrix Absolute Detection 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
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scanner were reduced to probe feature-level intensity
summaries (.cel files) using the desktop version of

wWOR®s/0kEBHg t he Gene Expression Data System ( GEDBUSHS6/605772

graphi cal user interface, users provide a sanple

description to the Expression Profiling Information

and Know edge System (EPIKS) Oracl e database and 25

ah@oqhalhtg theradonretids eml stark eall the fabe ddes and pguadiny control
e dat abas rocesses then invoke the MAS software

PBRBP€8¥%1 g%B@%@Fesunnary val ues; probe intensities

are sunmarized for each nessage using the Affynetrjx

AYddge Di fP%r avpdisinpngbatsenipresspiceallifstoamisatiop pyag performed on
t 22
R A e

fare edlcydatsd bydvided s;cf@tare) by teytlmaiaig whethérea ﬁ@nscnptrmertétected ina
t | f 1 The dat ab |

SERER B8 S0BF BengR ot dhe RISDOE Bataged 1o backgiound. The

ReTdrh2 9&@&%7 Ialudshiop e%!@ |t1!ah§(crﬁ)@ ni&e! nd?ﬁltaﬁk&ﬁ t@Pflequency”

store all the raw data and quality control
values bising dlessaatedt fresudedyaisamelizetion 4udthah (Rilla piad/y SIRNOMEBIOL,

2asrer DL TaineS ta: GAEDE I YR 82 ARt NEOiFE B 41 conmteo
(RN A R1th ilndwn 'aBLEERBE spiked info edehayBridhGal Sdl@tbOVWelhBed to

software by estimating whether a transcript is
denweiced glepad colibystion yarved dhiy palibsatianyieh then fused to convert
I e r ver .

4FPFef AR {FREE G LasRi Y BUMRney Wimar Saly e of
tparts fpee gilbivayrangingl es L300)EP he pmd pet ﬁlﬂﬁqme(ppm)) to 1:1000
nornallzatlon method, (Hi ||, et al &ﬁ%

100Q0skpaR e h%@rmabé@@nlrs e ey§raghdifferease tVH]éle%Q’é agechip to
Q' dali6r606 %ﬁrvfe‘yoagtiluc@éﬁqfr&ﬁ lth%&e?ﬂé‘%ff&eﬁ& ‘lﬂaﬁﬁé@r}for the 11 control
abundance spi ked 1 nto each hybridization solution were
usmestripts wigh &aownelban@noéa‘diat waitei dpilediiot ok hgbridikation solution.

alibration used ta nvert average o

3 ey diniton ot Ao Ot o RS HReg gaeymalization,
gofldwat s¥$ ﬁtﬁﬁ%‘b@@ pdblétﬂ kthBda@d cuRAT dctod3edll Bhib,i WBich is used to
rangi ng Trom ('3 parts per mllion (ppm) t
Tompo “ﬁ(eﬂuemty pfnﬂbues mbpemhrmmnmmtb pstinadtes. s Theeesulting metrlc

SRR Piah R OE Fe T B B SR e s

rence s fo 11 control. .tran scn
AR b0 ddeiet on 4 e v Bl o tptoetzgion we' Skeldded from
ByeD el b@rﬁ?é&@)msﬁﬂ ﬁsons'df dRA%-frESPBRLRSwith REC PBMCs, this
normal i zati on met ho ut|I|zes a tri mred- mean

rvars rescomplished, usifg Wowetd tsgudtiont fikeys:of 1 )aanyogensdthat was called

scAt&%g%ar 3 aﬁu{é" @@Er/’s(?%%ﬁa? rgﬁg%cg%z tﬁhdﬁf}ﬁmg‘gﬁé &%F%}%{F Detection

esdtlierat WEAS)Txh@s fe@fovled ifidgh MRtdataBet; 2D amys géiRf AT Wak &PrétSed at a
a scal ed frequen:gﬁand normal i zes between all arra

[rlgm@}ze@érﬁggemqyaq il me@pnwél\,@erggnpsewg,@moved from ¥he dataset
LR hPhhy §dnt k@f)(tolklfﬁlee a )rs%@et was detected at a frequency of at least

10ppm at least once. The total number of probe sets in the analysis after these

filtering steps were performed was 5,469. For some multivariate prediction analyses
more stringent data reduction filters were used (25% P, and average frequency > 5
ppm) in order to decrease the likelihood that low level or infrequently detected

transcripts would be identified.
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the data conparison. In conparisons of disease-free
PBMCs with RCC PBMCs, this was acconplished using two

waolaioa/os|sticti on filters: 1) any gene that was PEl/U806/005772

Absent on all GeneChips (as determ ned by the

Affymetrix Absolute Detection 25 netric in MAS) was
renoved fromthe dataset; 2) any gene that was

Bepmpdsé dPerrsan’s-Basadpd dsessoheht effiattierySafiples | Cppm on

all GeneChi ps was renoved fromthe dataset to ensure
tfopde)any gene id@nify ioutlidiesaaidésy sthe s@brenad tﬂet@ﬁm atarson
a frequency_ of at | east 10 pm at | east once. S .
tcgﬂalatlﬁm ﬁe%flﬁcm 20 sEncpgall paHrSt PeSaEraes, Bps cappiled usingeSplus

efs%ﬂ 59, S%EQﬁﬁ%fg‘e {IREL, L{F@ﬁ)n"‘@% éaﬁgpﬁoﬁ%e@% matrix of

I'tTvariate prediction a ses 30 nore stringent
Ghapasneml watieonwhetet 6r 5 thertetalismchbeR B¥oPpbanid andeB aigghe total

‘é? RE St 2P yBreBrsam Rl Sh in ey PHBpE el laed. The
Galb RE syRidleh Bexi Sj%‘&tthf; | 502 @a@ué@o QOB Seasures the
PCT/ US2006/ 005772 Exanple 4. Pearson' s-Based

Assdaimetwesh ezaghlsample%&pﬂlle@th[noaamﬁjlesrm thagmalysiy. Since all of

er e sq PALL W se Pear son
I stapS FomE ot BmAg M lamerip DRESRee SRR H protocols,
SRETPL RSB if EHAD tHeesdrieHiting cOPlifidfents(r¥ess laQﬁ%l’i_) ddgree of similarity
Specifically, the conputation was started fromthe G x

sn weeral(ies e expesios lgvely af thesnajoprof the frgnsaript segugpces are
sarrp esogllg’r H&?&eg&b@z{%\l\ks’fo sﬁlﬁl%ah% 3he sfHﬁ'l‘g?ﬁ{r (ﬁf sa Wé)rlees, the

ues en sanp inthis
caarbﬂagb af ¢be rdvelues éJSWdenV@]SMASB )srgmelsmfceeﬁh)sa&pﬂmhnd xhe other
Thi s [ res the. sinmlar

- val
R it dBE AL CAl et g afetfeds i bgd! WA o dadfitate rapia
g);ﬁl\}%}sifeﬁﬁ)n FHRCFos@t the Q/glueto@ G9Ga gAML 651 GRTRrE Ql'ﬂkéqtﬁgﬁﬁnple is

arvested according to conmon protocols, 10 t
gr plec bt samples ithin thecarmdyrsisel BowavergefrEivelues u@dlcate that the

reveal a hi degr ege of si Iarlty ,,gen

(RS Spradel gnoRE o SRoritRl ifror it oy fERs df efErl gene
texprRSGHA ?yhﬁ&ﬁﬁlu NGRS Sh@s chh Eﬂdl@efte bﬂhéif' t'hatsﬂlmaﬁﬁ)le has a gene
anal yzed To sumarize the simlari t%p\of sanpl es, the

@xerea:gen arofilsethet dyvipige signeficeats Gom svtberg painBleppvithin the
h
SRR TR A BE SRS oL AR Phub  hase e
i d 1? z tbon e cl oser the value of
ﬁéﬂ%—é@@m ke the sanple is to

t he ot her les withint anal y
A1/l ves | t Wegen ol EF‘HQ% rl@l}ffﬁ%ﬁﬁ?qﬁ Og %? iqiggase-free
Qfortdd:rs P! BmhRs 3hd Q%Aw Fand 85t QA4S Af cgeeﬁ{o%al PSR (18

expressi on patterns. r status can i ndi cat
dembhles anldatZ7tmeles)aqvpﬂmmasg angeérephasg plestsdpn §Dnse|nt dor the

PSS PR 9 T st 1S, Hes FERAFa G drpiegt vas
Qpioted HRAR E)cﬁ\@&sﬁtfuubﬂzﬂ Rvfw BUads ay the participating clinical sites.

The RCC tumors were classified at 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
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Exanple 5. dinical Study Protocol Summary [0147]
PBMCs were isolated from peri pheral blood of 20

walt@easassree volunteers (12 fenmal es and 8 nmaPE€RYSENE005772

10

15

20

25

30

45 renal cell carcinoma patients (18 fenales and 27

mal es) participating in the phase Il study. Consent

for the 25 pharnmacogenonm ¢ portion of the clinical
Seh}@?édvﬂsthfse%ﬂ%',eé_\f?&g ds5iBnd¥ Q) fRedrab@SriskapReSivieAit, Y7 patients
the lTocal Institutional Review Boards at the .
pesddssadpat imerneddiate gisk sspreegnd 2PhpatRobs tagRyed aBpY prognosis

I i fied af. h sit ti | | |
SRS Tl 7 (0 el ey (5 o
B ") 4B i SHRBTAE 550 SR € g OF o o

| QY SEECE TS BH mbOT5 3%, PARMFR 6@ BAAGE a8 BBOyEinsiteV infusion
ba§§I ne PBI\/C@gxm%essﬁ%n profiles were also scored _ by

tdmee msteklyy fori the elvastines efrihet trigbt Hainied skaging pnd exzet ¢feresidual,
consent ed pat | ent 56 /
ﬁ@ﬁ*}r[ﬁ‘g% @b@?‘%ﬁﬁ“f Isegie g\%@e‘gg‘%ﬁe‘? ﬁﬁélsg)t taecﬁ‘;r’nelét %éir eevery 8 weeks

s Hb@NRdinAiation Qf WL 79 Bkrapgs Gameenize Wis matsveat i centimeters
possessed an internediate risk score, and 22 patients..

readeirspoated podhe prredwdsp the | lagsst | Sametsn 4u9 f; Berpendioular.

dy. [0 Pat | | W8 h 8vh

PO el R ags i gl B gh cer
Mghth 288meE)s adbionicst ey edTasarg B@ayi erupaphtion. nf Tighem responses
once weekly for the duration, of the tri a{)l. Cf:l i ni cal ssive
steapiPie EYBonsE z AL PRI AT T FEREPYe HELIS LHE S - RICSEessY
%g%gé)e\%v%ii@ {d%te&ﬁﬁféﬁqﬁﬁ{hp kiR lof IR %%&ﬁ’ét%f‘ thedjeebeRMRbar Biameters

ow ng inrtration of CCl-779 therapy. Tunor
sofzall wessurgds lasehsi (Thegmoi meinaligicah putcpimp sngasdrea gtitipgd in the

product of the |ongest, di aneter .and | . per eyl ar .
s gl cBe R DR b o P R ek AP (PP LR bivival or
bii b 1B RSB TRTDY, TePswinlifRel @5 ieninwred drodbdidate of initial CCI-
dianeters > 1.0 cm by CT-scan, X- ra¥ or pal p%:‘,li on.
Tiiffbtreatmspomsié she fisbrpl eff meassianens ef PAFISHINP dissajsofseensored

m nor .response. stab ' 0 Halclg '

o et G Bionet o SRR, "SRG FREB s defined as the
t ReerPAr Ben Aafeld fainittl GIt EOsreanfienltb thetserafbdeath, or censored at
| esions. The two main clinical outconme neasures
uthiellas date knowAaliYS present phar nacogenoni ¢ study were

tinme to progression (TTP) and survival or tine to

d ati fined as the interval fromthe

date of initial CC- 779 treatnment until the first day
of0148Rs ur enBnsumiviprdobiessehical dusiaingeol gpnesesfreyraygion the

the. last date wn as _progression-fr i val
rhiiaCpdr el B phae S tar g O b S iitd BeoRigedue of
CBlsed 79 LI e2RBBNUATIO AdA® $ENE. DA, dBA14863014868NE698)d dh these
20 the | ast date known alive. . :
analyses only those transcripts meeting a non-stringent data reduction filter were
used (at least 1 present call, at least 1 frequency across the data set of greater than or
equal to 10 ppm). Expression data were log transformed and standardized to have a
mean value of zero and a variance of one, and hierarchical clustering results were

generated using average linkage clustering with an uncentered correlation similarity

metric.
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Exanple 6. Statistical Analyses [0149] Unsupervised
hi erarchi cal clustering of genes and/or arrays on the

whawessaBs simlarity of their expression profiPEEUSEE6/005772

10

15

20

performed using the procedure of Eisen, et al., PROC
NATL ACAD SCI U.S. A, 95:14863-14868 (1998). In these
25 anal yses only those transcripts neeting a

nefs@t r i ngery idkatisy Bagieiptsothdnldgebveretife itsat AGL779 treated
I'east 1 present call, at least 1 frequenc% across the

datients evitl foomplesa dime Rewiser (0RB4haa stagdad PHYVA was used and
Expressi on .da . . . i
EEE SPEhe UEPEe) Qa4 iRL BTRe (N I dpi 6t
angte Bhlenlatedhi cal clustering results were generated
usi ng average |inkage clustering with an uncentered
150! at i onrsiMdnkidy ittanscrifs RRbibithg SHEnYE 200684R394Bb clinical
CT/ US2006/ 005772 [ 0150] To identify trapsgr,i qt S
ohdengies goovketions hetwiean e BT MRS clinigal tgeome (TTP

Wi t | et i C = . I

V" RO 5T 048 S55LaF B BB BE5 S O Rk s
tdomEpusd Rt sadibraekiipeysify thedarmih’ seaksprrelation. Alterations in
calculated. 5 [Q151] To identify tr nsc;(i S&s 4 with
eSEE ISKPTeRY O HatR Jsvecsr baspiiecandyf R 181 W55ie dyete alsp @gipssed Wi
C t 9&*"??{? Gl S i3S a0fox proportional
c@%ﬁéglm%ﬁrggne %’atlhgﬁd T'ISD aﬁdT?%Z%ergsian ger%)e P
ehopaEs segressfonanodedsel i ne to 8 or 16 weeks were

conputed for each transcript using the Spearman's rank
C15E at i onSurlvabd@hiofnarious grgepeokpgieassien adsessed by Kaplan
bet ween baseline and 8 or 16 geeks wer e i?so assessed
wWeisr 2oplrune8 sgnHcaseH was fablishad usiie L MICORRB T TP,

TTD) using a Cox proportional hazards regression )
ni9d83] [ 015Dhe Siregoing drserptm \ofr ithusPigFatpdnishtion  provides
patients we e ' S| :
C B R R PEEP R 4 SR haed R B, ARANSSE B, @MFinit the
[ &dE@]onThetht gregad oge dizsloséddt Mmlifidativhe apd esgations are possible
i nvention provides |Jlustration and.d S?r?)i ptio

15
beRnsisienh rith e RHGYE (FBER I TalaYi e AHUITG PP PrEHEe of the
! ﬁg&'&idn‘? MR, 8 nbed that _?I-Bé)&%pg o® el eshtioNad idEfiset b claims
and vari at'i ohs are possible “consistent with the above
t @actheimgguiodlemny be acquired from practice of the
invention. Thus, it is noted that the scope of the
i asat i on i wigefsiodthebiys:t he clainms and their
equi val ents. 20 [0154] What is clainmed is: 58
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WD 2006/ 089185 PCT/ US2006/ 005772 1. A nethod for
prognosi s, or evaluation of the effectiveness of a

wo e@asast , of a solid tunmor in a patient of |PCEUSHNDG/005772

sai d nmethod conprising: detecting a change in
expression | evel of at |east one gene in peripheral
bl ood cells of the patient of interest during the
cour sd.of thmethoddbnprognasis, obevdhentivatof ¢t gffastiversisof a

T

i nt erest are correl aged with clinical out conmes
sai d pati erfeclingier caREsr HblexPiesyiondel : ofaah 1%?71%‘?% e in
{ t

SSRGS L1 12 BAH e kLGRS nd e 6 B B0 cn of
tthee pgmmt ewherefn sand ehms am ghatidrgs who haeb ¢he same ghid gemor and
is indicative of nOS| or the effectiv

sFeetho e, s BRgmengal B0 gARestiaf sy 4 comtlaisa: v clinica
%tdoﬁfe‘é‘b%&d &1enst@ndéFh'&91‘i‘el@ﬁorPin%ﬂé’[‘ dnd Wherein said

correl atl on rmde is a Cox proportional hazards

model . - R&ﬁlpgﬁlgg Q‘ﬂd quge% e Patidie ShilreSAbd éfékén@e change,

t unor A treatnent conprises
c&;\%e 11(1: h%l% c@ft@xﬁeﬁf%ébehvgﬁgge%& Qﬁ?lgné 111? éﬁ‘ét paﬁ%nt\ghte rﬁere%t and the

befemea cldhgexpindiationof e progbsis pdrdhatfft@Bsheso RE tigeth@tment,
|n per| heral .blood , cel]s of the patient of interest
& said splac fumezdn therpatignt finteisst i at i on of the treat ment
of the patient and a baseline expression |evel of
said & |edde wadoderfeclrim dervhsrin spidoonslaien sadek inp Cox

E’E%’O%ﬂaiﬂéz c@w Ihgaeqr est, and wherein said reference

ange betmeen an expression | evel of

said at t e eripheral. . bl cells a

ref er nce 3‘3&" t?’ gtol% (Jaﬁuﬁl g’pgh Depid 8 ﬂ@‘?g et 18 Re&’ and the
itRbinket cOMpAiesafECLTBRthERPY. Of the reference patient

and a baseFine expression level of said at |east one

gene ign p e'J!‘He RR&Nh&A oPLiIaRd 3 Cﬁfh&%mosfal& Henke ﬁl?fh%gﬁﬁgrgl cif énterest

patient, said reference patient having Said
ﬁSJamhangE beffenmptehpssibn ddval of Srlud atHeasepme getiedn peripheral blood

bt 108 it otgheel o} o ShestiRl o &tk Ty iich Bgftipent of
gﬁt&t ahd %Qll&eéygﬁes%fbm%{féeof wirhelehtionit sak! lﬁ pepiBheral
WO 2006/ 089185 PCT/ US2006/ 005772 7. The nethod of

dlatidraells ofvtfeer patienisef iatasest.i pdavkereip|saidaretesstics chamgsris gechange

between an expression level of said at least one gene in peripheral blood cells of a

reference patient at said specified time after initiation of the treatment of the
reference patient and a baseline expression level of said at least one gene in
peripheral blood cells of the reference patient, said reference patient having said

solid tumor.

5. The method of claim 4, wherein said specified time is about 16 weeks

after initiation of the treatment.

6. The method of claim 4, wherein said peripheral blood cells comprise
whole blood cells.
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the reference patient. 9. The nethod aof claim4,
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The nmethod of claim4, wherein each of said at |east

one gene iThe methedtaccldinot Whirtipssanirat le@st oBA asne Bl a hazard
11. The hod of .claim 2, . wherein.said reference..
@ﬁgﬁggreﬁge?’twdl, é‘ﬂ% iargr%aé«?rlv)?hgro éﬁlgeclhflﬂ%en étﬁ? pa‘uen of interest as
S ied Reshid Qbféﬁencé%gacﬁgéeis REhRdvethst e Patleht offigtetisnhas a
sai'd solid tunor is , and the 20 treatnment, )
paigrriregrosis thm thengfarense pglientagnd assveaivaluspigaidhdyapge in the

éa@is%lp St 18%%3? i ce(?%%a‘;récggs%?cg{eff%rg%cg tcﬁ%%qg 8?@&:'@%@@&@{%63 patient

s
-

ession | ev

Pnfepdseha a teopropabdisthah thdefpaice patief interest at a
specified tinme after initiation of the treatnent of

the pag.i enth@Rtbilddas elaim &, GWREES Ha6l oif @¥R] atOfeagiadr @dne is
| east oneﬂgene i n_peripheral blood cells of the
3

gdactedrtom ABbIE AATHB, pdtohdB- of cl ai m 12, wherein said
specified time is about 16 weeks after initiation of
t he ttkat nEmt .mdlod Teclnim Hhdwbéretnl apich teferengeechinge has an

each é{ sai d at I,{egstd one. gﬁnel is selected from

FERFET X RE ISR Y BPEIING 42l o per | pheral bl ood
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ratio of I'ess than 1, and a greater value of said _
inbeeny s | o chimgephetiveent apf exmessionsievels of seidpal dadst ong giede in
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the treatment of the patient and a baseline expression level of said at least one gene

in peripheral blood cells of the patient.

13.  The method of claim 12, wherein said specified time is about 16

weeks after initiation of the treatment.

14.  The method of claim 12, wherein each of said at least one gene is
selected from Tables 4A, 4B, 5A or 5B, and said peripheral blood cells comprise
whole blood cells or enriched PBMCs.
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of two or nore genes in 20 peripheral blood cells of

changsdetwenn exprassips dasls efireidey least oao gengeingferipheral blood cells
3 r . C e .

LESALIRRE gflonyd DESRRSHEN HAETEMP LR abln of s

réferenedrpationesainietiic @sresgoadingt hagelineodxprés@hdstelbe said at least

correlated with clinjcal ?ut, ongs of said patients

GREI NS 1% pFTRheztl; Hlpo of shidl TEXSHRIAP INFYCa epchaifgesterence

b&igrﬁ%aﬂﬁ%gﬁﬂgogj winirerest to a reference change, 25

wherein the difference between said change in the

patie of A f C €. k.S,

o cadi ve bR ERaF ol Biodis. BEFHERLE BEARERASdvepess of o

tieetntene atf pBolkid tunodr is aipdtianlof thtérestpsaid method cpaipriginl: of

interest. 19. A kit for prognosis or evaluation of the

ef fecti vendsgcidig a8 dHafsd M Rkpi@lsio pfdtlle GFttwdD6r fdrd genes in
patient of interest, said kit conprising one or nore
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t unor, cgnp i Sj ng: detecting. changes i.n gene
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of said pa€P@pding wibehange in the patient of interest to a reference change,

wherein the difference between said change in the patient of interest and the
reference change is indicative of the prognosis, or the effectiveness of the treatment,

of said solid tumor in the patient of interest.

19. A kit for prognosis or evaluation of the effectiveness of a treatment of
a solid tumor in a patient of interest, said kit comprising one or more probes for an

expression product of a gene selected from Tables 4A, 4B, SA or 5B.
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5 said patient having said solid tunor; and
i dentifying genes whose said changes in said patients

wae@cogmsel ated wth clinical outconmes of saiBCT/US2006/005772
patients under a correlation nodel. 62

20. A method for identifying markers that are prognostic of a solid

tumor, comprising:

detecting changes in gene expression profiles in peripheral blood
cells of patients during the course of an anti-cancer treatment of said patients, each

said patient having said solid tumor; and

identifying genes whose said changes in said patients are correlated

with clinical outcomes of said patients under a correlation model.
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