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chance of recovery) using the patient’s overall health and age, the severity of symptoms such as
coughing and difficulty in breathing, the particular type of NSCLC, and the staging of the cancer.
Staging takes into account the size of the tumor and whether the tumor is present in the lung only

30  or has spread to other places in the body. The particular treatment options for a NSCLC patient
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5di stant tissues and organs. In the MO category, there is no distant cancer
spread. In the ML category, the cancer has spread to 1 or nore distant
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or (iii) has spread to the visceral pleura. The cancer may partially block the airways, but this has

not caused the entire lung to collapse or develop pneumonia.

“In the T3 category, the cancer has one or more of the following features: (i) it has

10  spread to the chest wall, the diaphragm (the breathing muscle that separates the chest from the
abdomen), the mediastinal pleura (the membranes surrounding the space between the 2 lungs), or
parietal pericardium (the membranes of the sac surrounding the heart); (ii) it involves a main
bronchus of a lung, and it is closer than 2 cm (about 3%4 inch) to the point where the trachea (or
windpipe) branches into the left and right main bronchi, but does not involve this area; or (iii) It

15  has grown into the airways enough to cause one lung to entirely collapse or to cause pneumonia
of the entire lung.

“In the T4 category, the cancer has one or more of the following features: (i) It has
spread to the mediastinum (the space behind the chest bone and in front of the heart), the heart,
the trachea (windpipe), the esophagus (the tube connecting the throat to the stomach), the

20  backbone, or the point where the trachea branches into the left and right main bronchi; (i) Two
or more separate tumor nodules are present in the same lobe; or (iii) a malignant pleural effusion
is present, which is the existence of fluid containing cancer cells in the space surrounding the
lung.

"The N category depends on which, if any, of the lymph nodes near the lungs are affected

25 by the cancer. In the NO category, the cancer has not spread to any lymph node. In the N1
category, the cancer has spread to lymph nodes within the lung or into the hilar lymph nodes
(those located around the area where the bronchus enters the lung). In N1 category the affected
lymph nodes are only on the same side as the cancerous lung. In the N2 category, the cancer has
spread to subcarinal lymph nodes (those which are around the point where the trachea branches

30  into the left and right bronchi) or to lymph nodes in the mediastinum (the space behind the chest
bone and in front of the heart). In the N2 category, the affected lymph nodes are on the same side
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of the cancerous lung. In the N3 category, the cancer has spread to lymph nodes near the
collarbone on either side, and/or to the hilar or mediastinal lymph nodes on the side opposite the
cancerous lung.

“The M category depends on whether the cancer has metastasized and spread to any
distant tissues and organs. In the MO category, there is no distant cancer spread. In the M1
category, the cancer has spread to 1 or more distant sites. Sites which are considered distant
include other lobes of the lungs, lymph nodes further than those used to determine the N
category of the cancer, and other organs or tissues such as the liver, bones, or brain.

Once the T, N, and M categories have been assigned for the particular NSCLC, this
information is combined (stage grouping) to assign an overall stage of 0, I, 11, III, or IV (see
Table 1). Various combinations of the T and N categories are combined into stages. The stages
identify tumor types that have a similar prognosis and are treated in a similar way. As noted in
Table 1, a tumor with distant spread (i.e., an M1 category cancer) is considered Stage 1V,
regardless of tumor size of involvement of lymph nodes.” The following Table from the NCCN

internet web site shows the combined category and stage classification for NSCLC.

TABLE 1
Overall Stage T Category N Category M Category

Stage 0 Tis NO MO

Stage A T1 NO MO

Stage 1B T2 NO MO

Stage 1A T1 N1 MO

Stage 11B T2 N1 MO

T3 NO MO

Stage I1TIA T1 N2 MO

T2 N2 MO

T3 N1 MO

T3 N2 MO
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al .,
15 inhibitors by cancer patients”, M. Garcia et al.). FISH assays have been described as an initial

diagnostic assay for NSCLC in U.S. Patent Application 20060063194, “Methods and probes for

the detection of cancer”, L. Morrison et al., published March 23, 2006 (hereafter referred to as
“Morrison ‘194”), the disclosure of which is incorporated herein by reference in its entirety. The
Morrison ‘194 application describes multiple FISH probe sets useful for screening and diagnosis
20  of NSCLC, and one probe set described in Morrison ‘194 is commercially available as the
LAVysion™ probe set from Abbott Molecular, Inc. (Des Plaines, Illinois, U.S.A.) under ASR
(Analyte Specific Reagent) labeling for use by clinical laboratories to produce clinical diagnostic

assays. Under the U.S. Food and Drug Administration ASR labeling requirements, the ASR
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30  having no copy number gain for the cyclin E1 gene, and a shorter time to recurrence when



sanple fromthe patient wherein treatnent with a chenotherapy agent is at
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the cyclin El gene in the test sanple against a baseline copy nunber of
two, thereby determ ning the presence or absence of a copy nunber change
for the 30 cyclin EIl gene in the test sanple; and d) determning a

chenot herapy treatnent regi nen based on the conparison in step ¢c). The step
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sel ectdel a chenot herapy agent and determ ning a frequency of chenotherapy
treatment when a copy nunber change is present for the cancer outcone
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is 10flu rescegtlx Iagiel d, using at |east two nucleic acid probes, or with
a peptMHRChEEN &GS anrelo@éle' The determining step (b) can be perfornmed by
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a t hi proteyerr vatt opeygide auclsmmgldeprobe.f Tinedateedhieg akpi(bataa bsgepbancdby ung wash
S l e, ,a pleural 25effusion.sanple, a fresh frozen tissue.sanple, a
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exanple, "any o uanmous cel |” carci nonm, carci nonma an
adenomation fuonie pafieet; hatietemiiningya dogy tnuedeetbr whd dyctih &igiche imathy fest saahpde;iodn,
surgery or .any conbinatio hereof | n anot her as eft, t he gre ent
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number of two, thereby determining the presence or absence of a copy number change for the
30  cyclin E1 gene in the test sample; and d) determining a chemotherapy treatment regimen based

on the comparison in step ¢). The step of determining a treatment regimen based on the



5determ ning the presence or absence of a copy nunber gain for the cyclin
El gene; and b) instructions for performng the test. In an exenplary
enbodi mrerwoabi1ttdsesoki t, t he reagents to determ ne the presgnseoons®bsence of
a copy nunber gain include detectably-I|abel ed pol ynucl eoti des that
hybridize to at | east a portion of the cyclin El gene. BRI EF DESCRI PTI ON OF
THE DRAW NGS 10Figure 1 is a Kapl an-Meier plot show ng the overall survival
(OS) in days for a 78 patient cohort with early stage NSCLC, classified by

presence or. absepce.of . a copy._ number, gain in 19, 34.7 :35. 6 .M.
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early- WD 2011/ 056490PCT/ US2010/ 053900 stage NSCLC patients and enabl es
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oaF; effethahs Hissdeto FBamas Berroab SRy Sr §f ¢ SRt eoth BUBISRLT S ot o
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treated p r'esectio adj uvant ¢ S erapy or re the resection
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identification of those ear|y stage patients at higher risk by determning
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test SI%rer%leteerrimSniggeéth; EQ) I’égﬁi be performed, for example, by in situ hybridization, such as with a
nucleic acid probe that is fluorescently labeled, using at least two nucleic acid probes, or with a
30  peptide nucleic acid probe. The determining step (b) can be performed by polymerase chain

reaction, a nucleic acid sequencing assay, or a nucleic acid microarray assay. In an exemplary



20 The copy nunber fromthe test sanple is conpared agai nst a baseline copy
nunmber of two, thereby determ ning the presence or absence of a copy nunber
gai n for wbeotywsbion EIl gene. Based on the presence or alpPsEMS2010/0530€O0Opy
nunber gain for the cyclin El gene in the test sanple, the patient is
identifying as having an increased risk of a poor disease outcone when
conpared to a baseline neasure of disease outcone in patients having no
copy nunber gain in 25the cyclin El gene. The presence of a copy nunber
gain in.the ¢ in El gene, i.e...anplification, i redi ctive of poor
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copy nunber, i Ny . g npass a
nmet hod of 6? e@étg?qaﬁge%ﬁngeeg%géﬂéE’%sﬁjorsr‘g[% {bgoga%:at llgig% I%)%?Ig% a? %%g?lgg%?or | ung
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nunber, gain 2011/ 056490PCT/ US2010/ 053900 for the cyclin El gene, a
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conpared to an overall survival t %e of patients having 'no copy nunber gain

f or t pelyoycleotndasithaydybridiZh® ard¢dspadportian ofithe@yblen Bpgkned t o t he probl em of
selecting a treatnent for a patient 5suffering fromlung cancer. For

exanpl i Lding a test sanple fromthe patient
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treatment reégimen based on the conparison in step c). The step of

determning a treatnent reginmen based on the conparison in step c) includes
for exEtiPpABERDESCRIGTEION IgEDHEANMBNE@Nt and determ ning a frequency of

chenot her apy t.reat nent. en a copy nunber gain is present for CCNEL within
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be sel.ected when a copy number gainh is present for El. Th t hods can
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conbi nati on thereof The determ ning step (b) is perforned, for exanple,
usi ng Sfage eppymaihsell dyneagapess (NRGLCodi @ hpman By asessing thg spsBwRbCTiof st u
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aSct RS herete GeracBehebreptecoesy E9F ot ament e Tickroar r ay
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The methods are particularly beneficial for providing improved prognostic information for early-




contained within the fixed sanple, washing to renove non-specifically bound
probe, and detecting the hybridi zed probe. The in situ hybridization can

al so be caoroadsewd with the specinen cells fromthe bi ecogiseab/os®npl e in

| i qui d suspension, followed by detection by flow cytonetry. The net hod
preferably uses a FISH assay with a two probe set conprising a probe 5
specific to Chr19, 34.7 M»-35.6 Mo to eval uate chronosomal copy nunber
abnornmalities in a biological sanple froma patient. Preferred FI SH probes
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The | ganétf iadgh@risRbf MrckGeplirggiiesi s according to the disclosed nethods
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as eval uat ilHg nKods)epeegRrass A mathqdyer geferraininggupsnasiser Nk @prteensr ot ei ns
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associated wth an unfavgrabl e outcone (poor prognosi.s), nmay be_el.igible
for mSRSMEGYPERsiAVETTRIS NS gEnging Systeat Pasrd UPQLIReTiagRatint Inestiggiions

Typi cabh ¥e (84 18 B8, GRPGEEN P Fho&MssidGnIOhAGILE BlsaF@IHY fheipPesBnihSRys.
sanpl e su%h as é pegfph ra%lglooﬁﬂggnp%gﬂiﬁatgconfg ns ciféﬁ?ﬁ?ing t unor
cel | s, Asarsedhéngimg an eanby stegesNHELBirofssytoarNSELE ¢tmonthatay@ot suieaddab Ingort itwsue
sanpl es incl.ude, for exanpl.e thin, |layer cytol ogic l.e,, a fine needle
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f nozenwdysskatcdySargta restctRAl REEihD corbrRedahof el SeMPsigniPitadisREr act or
processed sanpl e produced from any of a peripheral blood sanple.
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exanpl e ch. as a of .Stage..l A, St | B, Stage HA or .St ageldB, using
the et CnBead b chBifulCya T PHRL Reu PR P B PHER SRt el Bbt P
sequenRege ofindeheare alpbetsk duit Romeened aRd kel shduld bEREatd@posiraettigaoith b@ivant
34722418; end position 35643933, in human genone assenbly hgé8 (NCBI Build
36)) &§cmederpl e dHErChA IearipaIsingsopduval chysotagany et Metheds Bropksyi de
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anal ysbpy numbé¢ridithegpatioptysanyidoer profiling, and used to identify
cancer-specific copy nunber changes in the cancer outco 30mar kers, Probes
al so can bﬁhuaﬂb?%gsmtﬁﬁ? i gwaépﬁ,ss awﬁwﬁﬁprwmﬂﬁ 118 PWCoReiNéct abl e
VIO 2014 AR O4RORCHITE0NAL 05R900 AP LERRe, OFich LUPEBRERAI ciRliERHag, and
utilized for 'n situ hybridization studies to evaluate copy nunber of the
canc empaterttcio peovidgdeands: dopy musweefos feaiynkemnE 1 gene el the test sample Brdetresinsidnd
sel.ectively to target | ynucl.eoti de seguence, ich is at |least a
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of the cancer outconme markers provided herein, or any portion thereof, may
be usdisebopthgduesengsr aslabsenah pEh cemhnuebaygein fonthggyelouE ] gercaipdhd st copy
nunber__profjling i.n test.s l.es. The pro e designed from conserved
el oot TR gl o B AR e A0 TG REE RO LY s B R BN e SRR T e
of M cofipadyo poLdclia nicharreof disewst uaicotic Gepatentaal aignRophansiber @iflin

partions thereof The design of such probes for 10optim zation in assays is
r dadi Ithe acdiBiIgeapedhppresice of 2 ot myabagein injthe eetin&ligenedfer al 1y, nucl eic
acid e e - r J I ; Xi mum
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contained in a nucleic acid or mxturé thereof In PCR a pair of prinmers
aneé empitbyddldorenesmopsss atnacthgdofi mtdietingdisérec oupine menpatront being frdstedfort he
target nucleic.acid, ,Th rimers are each extended b ol yner.ase .using
the t dvBEnRoing ko i 15on TRaifL e e S St Biam po e HTHEEGR ¢ ar get
sequences thensel ves, follow ng dissociation fromthe original 20 target
strand. New prinmers then are hybridiz 8 and extended by a pol ynerase, and
the cycle is repeated to geonetricall$ i ncrease the nunber of target

sequence nol ecules. PCR is disclosed in U S. Pat. Nos. 4,683,195 and
4,683,202, which are incorporated herein by reference.



The Ligase Chain Reaction (LCR) is an alternate nethod for nucleic acid
anplification. In LCR probe pairs are used which include two prinmary
(first amsiogetasédooand two secondary 25(third and fourt RrCTASCE®53%6 |  Of
whi ch are enployed in nolar excess to target. The first probe hybridizes to
a first segnent of the target strand, and the second probe hybridizes to a
second segnent of the target strand, the first and second segnents being
contiguous so that the primary probes abut one another in 5 phosphate-3'

hydr oxyl .. rel ationshi p nd so.t hat | i gas an.coval ently fuse.or .l igate
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it is within the scope of the present disclosure to reverse 10 transcribe
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i s i ndOf porat ed'ser e oy ererlence” or T ever se {(PRASEMPHENRRA 5 68 DA
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R L. Marshall et al., PCR Methods and Applications 4:80-84 (1994), which
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i ndi cahé/ot herpfreqentecameatsgnoescdictal wiknonapymambehgamisaerenafonGBes,

whi ch _hybridi ze to, a_chroposomal. region d.indjcate th resence or
absenck eé‘Feﬂé‘HﬁéﬁﬁﬁBP bg USHT G De s DA PoRUAN S BB RS FIB B S MATICR
nybr i dickindi?. PorsRafild. €ivkRGURIPRiAGR IATRSREn AL dakSC brdslif ifheRhRNCE OF

absence of a specifi ocus. Chronosonal probes an I nations thereof

ar e cHosethefpaticigeths ipafisrit isclassificdras dpeog hilaig ganpérehatus endistant tohfarthet hods.

Pr,obe sets i ncl ude a nunber robes.. e.q.,,at least.2, 3, 4, 5 6,
7205° §hniest Tt Pjenbgeg BT 2 i buPaiRl S Sitiotbitont s isFonlecdin e obe
sets Gap c@tﬁbﬁ@ﬁ&@ﬂl@ﬁ@f,&ﬁ(%Mirdje%iﬁgocdh@‘dbﬂeﬂ_%ﬂ dhyldh@ oRthemdtRérapX aadhords
described in US 20060063194, the entire disclosure of which is incorporated

by r efsereencecatiBanitor 28 eprabinpioen thetwbds nake use of discrininate and/ or
conbi nat o gl ANG S| Sl 238! RSk RERORT L AGIELORES .S By by AR SuSRLY. T

copy nunber pro ancer ‘out €o S e probes
f or ugecferablyn fladdescchy b sighinzgatidienisiFSd s wak Cabebs @ty datichel fuckseatid
di sclosure for the detection of abnarrmal copy nunber pattern (aneusomny or

p8Py s d¥Rhes &F Buercsssrbly Fkeled mrefies SORRFIYARS §Bﬁ@céﬁ@ﬁ@ﬁ@gﬁ-oﬁfe&félﬂé (ahlﬁastéwo
VL Soquonke oy PRSREER (R EsAPENRIRL AR, Gl By fdr B b PR ey
As i s (npdan aksodwrperforméebyapdlymarasé cloaim s@isore nunelcat doddsqoualeng assay, or a
nucleic acid microarray assay as known in the art.
The testing of early stage NSCLC is preferably done on an appropriate biological sample
30  obtained from the patient, by in situ hybridization. In general, in situ hybridization includes the

steps of fixing a biological sample, hybridizing one or more chromosomal probes to target DNA

11



WD 2011/ 056490PCT/ US2010/ 053900 can hybridize to a repetitive sequence,

| ocated either near or renoved froma centronere, or can hybridize to a
uni que sewoent@sbeeat ed at any position on a chronosonePCEaIS2exaspbe, a
chronosone enuneration probe can hybridize with repetitive DNA associ at ed
with the centronere of a chronosone. Centromeres of prinmate chronosones
contain a conplex famly 5 of |long tandem repeats of DNA conprised of a
nononer repeat |ength of about 171 base pairs, that are referred to as

al pha-satel l.i t.g. ~Amon-limting exanple of a. cific, chronmpsone
o Bt it o S ks T o AP R in SRR A ho b AR ot

Mol ecudetting the hybBgisePhidbehe ih sk APhiSdizatio@lca@ ¥ROPBE Carridd ©0f WitRSRTE 19
enumer ati on proge is used with a | ocus specific probe for detecting copy

nunmbersPedimen aellsi frgra shedhiologicabsample in ligyidsisgenyipn, fllowed by aleisicion by 88wer ni ne
t he st f | et.q I Loci [ [ | ocus
speci 1 Sty IR Al AR P Lot B RS R b B o8P SR ot
chponspeuific toalieh 103457 disuB 5 .ablle td oalmtsgreinbdicingd copenimbdrubasmiabiticeinanpl e
at least a portion of any gene confained with M, for exanple any portion
of the'CeRey sgeR .f“?_rBé‘gPé%{ ceratrEch Isheroluoas indbg @e%ﬁgﬁwaﬁeﬁpaﬂr om
Abbot t,rRfiee Wedlfid B%hrl 4! 3@.7PM‘Bb—93§.@Mb,%ﬁch%%’&'cﬁld@aﬁgﬁoﬁﬂoh%f%ﬂ%%eé{ﬂ(e%‘cé
CEP(r) 10 15Spectrumseen probe. Probes that hybridize with
cent r enerdicg ONNEdr e avail able commercially from Abbott Mol ecular Inc. (Des
Pl ai nes, | and Nbl ecul ar bes, I.nc. ugene, . ternativel pr obes
can be: madd RONTEURHARET TG CrsoNRRrek B De et B tedar e Dua
f Q) usBed With MRt pHEhb AR PN PIiaRRRHE BGhikd u@deRWh G a B the %ié?@@s%xﬂmhe
sequences such as bacterial 20 artificial chronosonmes (BAC), somatic cel
hybr i dstieiaamplomtf aiitabdnprogninseCEYEL apd othehprpdginethaiare Soenen & ehepopiledhint he
nornak cp!onn one conglgnqnt of the, host. and. hronnsone§ Hrified.by flow
¢ M1 marker région.  Paticnts whose samples.are found with expression ¢f such.proteins i
cytone%ry or AT cradi ssEction. CFHE PEgion of It e 8st can be irsotat ed
t hr ougbnjahetiunngit®bn bynosmbEchs®@6sdnat capphirhb@ patten, thatistab@cpeddywigh ase chai n
reaction (PCR). See, for exanple, Nath, et al., Biotechnic H stochem 1998,
73 ( 1)unfagoraplc epherneg9or piogaesis), myy berakigiple fosmoppggiersize gosaprgesnd U. S.
Pat . 4 ting human DNA used to manufacture useful |ocus
sggci?B%m%?é%éggégﬁmggﬁg%%ggned by obtaining a nucleic acid sequence for
t he | ocus fliypivatlhéortdunmag cEenopeicdathabadegicH vadplads & haduesampleauciesk Hy t he

Uni ver si. of CaJifornia Santa Cruz,. and then using that sequence to screen
o1 IR BN R %m?qmtaa?sa@gﬁ,uf BEAUEAT GoHatOT Telfig SIS PR Bs el |
Par k Ganeesn. Comiesuitibld A%LE SAFSBs inkRidb F6i kb leé'astﬁdjllaymgtcﬁl)émﬁ%amgg, a

Synt hesi zed ol i gonmeric DNA probes or probes e from nucl ef c acid anal ogs,
such dsecpepdlt depiratcdagipde, adingk (R APl bedsurdatfualos sampleus &dsh frafon tissue

2Q11/ 056490PCT/ US2010/.053900 Th [ f th h I '

80 ec PRy PHENE) DS R HerUs SEBPEOR g £ R a" BPESORY Rl hBRavEsFRAPY | n

si ze, ofafpelylailBood aB1Pl@ BRRIALIEANPLnAIY ALY 10An RRSETIPRLS arPERRBtHRQRRRES t O
a Iarge segnent of 900, 000 bases. Locus-specific probes that are directly

| abel dor easphy, vy astany o Stage 44t Stago B (Ftagsddd or Stage S lusinpthe THNbsteging
unlab%lﬁgﬂblocking nucl eic acid, as disclosed in 5U. S. Pat. No. 5, 756, 696,
hereinylncbrporated by reference, to avoid non-specific binding of the
probe. |t iPsoldssonPaLtidlkeortihgts thelpilphelcdotde syqutmesifzietcaatbérgap®@iicc nucl ei ¢
acid or unl abel ed nucleic acid anal ogs, such as gﬁfeptide nucl ei ¢ acid, as

t Be binerksti !l G dP cstagt pepition: 3472240 8. e onthion PP+ Hid b uds E8R&i n any
det ec k&&ﬁg&fasy%d:@tn%%g&%é)b E?@e:sg?t}me%ﬁ e84t bOBseQlin Eﬁ?o&rﬁgglﬁg sto

hybri di ze ve detection noieties In
di r ectprande LGionditypes bf hiadbgdiss s cdaaple] dved phebree can b&xsedh 8soeicedeineitabl e

| abel s | ncl ude rophores (i.e,, organic nplecul es at fluoresce after
absor B Y R éﬁéﬁb@ﬁa&o&qwé PeEBY 5‘5@3%9@?1, angiypis, @ﬁﬁ*ﬁgﬁ)coaﬁ ERFomophor es
(€. 9. pr&MALTRAd GsclB KRABA RaterRpedHE %01%{ Yiradlch¥n et ehE 3R @r BRCKSAE) -

Fl uor ophores are preferréd and can be directly | abeled follow ng coval ent

aBt achmakerst Brobenalsd ewt halebddyd ivith sagromsatopery dirbalyt abeldedcthuckeotabide i nt o t he
probe with standard techni ques such 15as nick translation, random pri m ng,
and PCR | abeling. Alternatively, deoxycytidi ne nucleotides
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wi thin the probe can be transam nated with a |inker. The fluorophore can
then be covalently attached to the transam nated deoxycyti di ne nucl eoti des.
See, e.g.wolnB/o5@b. No. 5,491,224 to Bittner, et al., WRQTa$2019/053900

i ncorporated herein by reference. Useful probe |abeling techniques are
described in Ml ecular Cytogenetics: Protocols and Applications, Y.-S. Fan,
Ed., Chap. 2, 20"Labeling Fluorescence In Situ Hybridization Probes for
Genomi c Targets”, L. Morrison et. al., p. 21-40, Hunana Press, 0 2002,

i ncor por.at ed hores. that can

f .
be us 8ptetﬁs, OF, uﬂrgfcheggé Legg g% ?a%@ﬁfuh%? forr,' g éﬂpybrlﬁlzaaon st B RhRRt copy

7-am nQArbees Mt @mmabmtaorﬁe aﬁaidmnacsls& {pAMetths of€igs RedTM (Mol ecul ar
Probes, Inc., Eugene and- 6) - car boxy- X-rhodam ne, |issam ne

r hodani ne @rO@S@w%ﬁebﬁtlﬁ%lmw gei pobee et dsANgeE exkieh i 3 152501 PeTEeY Ahat e

FI TC
,E ot r a)rtr%e{ %ﬂﬂéﬁ%%_nh\?ﬂ%&%%%ﬁ%%@ d %tahl Ocyaénsg{lﬁ? fe%ion that is amplified in certain

5- fandndiyidaals bb?lwhectle(armtsquelnb@dﬁ“nhmea,ncar-odngdﬂma)myﬁetsrmmldecBh@ambmxadyl C
acid; 6-[fl gore cel nd- 6) - car hoxa &1 xanoi ¢ acij d;

N( 4, 4pertfqnd F150 eﬁ’é? (prradysspaobes which ¢incbeaisad i mkeBhasr oAy aci d:
eosin t

5- (anéﬁ%%b%fé%%%?ﬂ%%%a D B T N Rt Comscrved, mcleRidS b ccul ar
Pr obesg¢gibmcof, MEugdrem n@Ryronservet] rmeclpoiédeenegi@ds pf bbef d&t, or fhyupercph troemfof

different . .colors are. used such,that sonal . probe.in.the set can
be. df SEaHER o SRR S E e b T oE B Go POt DGO gBSaB0E for AT et

hybr i ipaatiZaeen 1ﬁ maﬁr@b&aﬂya&o@gﬂl\éh&y@oﬂ@ (mvar %& Hares aRNEE GaerAgcope and
an appropriate | t'er for each fluorophore, y using dual or triple
band- pasksicfacid @pb@eqrs dmlmém@nmwnsptv@dfor u@uqu@rﬂgit% wiggenaxémgm, U. S,

Pat . (76,683 49 thel |ncor orated he e| n by

ref er &R eCIPCI}BY y des“ a%l}(g e %cé}% bes e d}melOpe ﬁ OtEn eﬁire%lsogsd L 0 visualize
t he Shydagingi fbﬂﬁiudlléd@ildefﬁegld)ﬁsCthatCiir@ao@dHf mb@cb cﬂcbrgaxmblel, G g nRyiic@ @ ,a such
as those avail able from Met aSystems or Apqu ied Imaging. Alternatively,
technlnﬁﬂl @e%éqml%omné%a@%w& CaRPSpANY8BH- t 0 exam ne the hybridization

pgstern of fh@%oﬁjﬁﬁé}g@s&ﬁgﬁ ge&uugﬁ%ls%Rbls a teclﬁlrl(ﬁggér &]n‘gglﬁ@kﬁal ?&EE@R&&I&Q aciﬁie

indirectly tirn oxygeni nown 1nt
art. lsleqmeaf (targetc) ooctamyd ded sadl¢io acidwlr edktuesthorcof. uint NER, gopadicefgsings arce t hen

10required to V|suaI|z the | agbel ed probes npl e, a proh abel ed
with BIeYsddnFxgses odp Elfi’éa t%ﬁwévmﬁm@(néar@ StrgqiS@E%P@ehﬁuC&%ﬁfﬂgan@d to a
det ectgpa%&s IRIKET ext&nd@d bya Jo'lﬁﬂér@&h@cr% t%ﬁ‘%i%éthﬁﬂ@ la)éld %th@ gla@@wh@e

conjugated to an enzymatic ndrker su kal i ne phosphatase or
hor seratinsihn pardoxis dasenc Bogt smuzymtthlamwmek eﬁoléowaug drsodeti@ciren thmosgiasldar d

cqal.orinetric ctions for een rre Subst r at sfor
SPhol B gl TS baR Rt By Rried & ¥ oSBT RO AR s,

nitro r@éeldﬁ:dttsfgé@fﬁ&hbél[? inBcadd tﬁ@h@[ﬂ@é@ﬂﬁg@@@qﬁc@ SRIAks PSR %&1&@6@&1@
hor ser adi sh per oxi dase. The probes and probe sets useful with the

met hodsSclai. Wes. 6@&8[%d@é@nd\md%d@ﬁewhlplea@elm@mrﬁted heraig by ecferenessed in
carrying o [ e} be. Sef ..
exenpl ary ;ﬁhgbegasg%hgl(s%lﬁ?e%?on Lerrbplgi lgég%gg%atft ur e’ oﬁegl rlglgtaf%lﬁi ag%}ol}fAcgté td DNA

FI SH pn 0l0s prdterpagX aisalsed whithinéluds sleprs@bry ittt dnd sebhidieind tW¥ Secndary
Eectrunﬂange pr obe and a Vysis SpectrumG een probe. Suitable probe sets

& aviindamd dowgnmeehesaall of vpbléfh%@éalnlweé iy mocl?’étﬂxéesﬁ%?aif%ﬁt ZHhe Tt abs er .
or *cat Do e nR N BRI LB EFn BT bl g B PR e B ™
sanpl ecgrhart of fenpiget sttandgths ﬁm&nlaﬁd; second segments being contiguous so that the primary
probes abut one another in 5' phosphate-3' hydroxyl relationship, and so that a ligase can
covalently fuse or ligate the two probes into a fused product. In addition, a third (secondary)
30  probe can hybridize to a portion of the first probe and a fourth (secondary) probe can hybridize

to a portion of the second probe in a similar abutting fashion. Of course, if the target is initially
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25are typically cells or cellular material derived from pul nonary
structures, including but not limted to |ung parenchyma, bronchi ol es,
br onchi alwolwomskiop and trachea. Non-limting exanpl es ®CThiSed10g9539a6
sanpl es useful for the detection of |ung cancer include bronchi al

speci nens, resected lung tissue, lung biopsies, and sputum sanpl es.
Exanpl es of bronchi al specinens include bronchial secretions, washings,
| avage, aspirations and brushi ngs. Lung biopsies can be 30 obtained by

met ho sur ge bronc 9SG n eed| ration and
U ans b RSB S SR PO RR BRI AR e BE ST DR ACrE e Tade
from lizkighcl] ORs tBS liga V2O W PBaAIPFEbEdIS2OF04108 BORDhE g gdtruend, iveillassays
can al so be perfornmed on a circulating tunor cell sanple derived froma

bl ood hyhrigize withdhe tirdead fgurdy prghesnbet @n hadigate to Rray 3 campieneatyunor cel |
|
cvar| eyt RIERAOAIL P JAobi TIATRANGL 15, SERRIALL O, AEERIBIGOY
f o6 maledeivyidet tardthththe tegh ed ie doinpleprna By ropeabdag/icles 0§ hyisralizdtien aadt u3| ng a

m crotone and are applied to a m croscope slide. ol og speC| nmens can be
pr epar€atien 3mp TR t%%@b@ﬁéwﬁecedéﬁ?%@ fTww@{\lqusﬁ Hilad RIS hi ngs,

br onchy,al ?létéﬁ?rgEP -RB26BY8 1K l@éckﬂ{aﬁgﬁmlﬁféhq Li6S $6) Gifel ]iLIs A-@‘} A20EXK.

speci nmen be prepared by fixati I's Tn ethanol
met hardbickmeeti a., aubltshcd iidi hlsd 9% tHotlcyf whieh tird i agpotated, hetdun hy kefgrence.

m o7 os cope FROSTR RSO Rt it i o et Pect Qe PR UBE ERFLsi one.

e10. , tRh&HRIMENAURICUINA B8l Kl SdlyBEfagsStiansrcalior @ 1-PORSr, ©flstigi Ons.
Hybri di zati on Met hods. Any suitable in situ hybridization method can be

used. sPglomzyaeifer kith stepy dedi:rzmdu iph).S.dat.d¥e L77}9r vbib inmdophraseros omal

DNA contained wthin the cell t he chronpsomal probes
are posa BRARCN Br ot ol RBE AR A EAVE st ORIt Crc

probe chsmrtedcnbeqmme@Lc@aewelalbecmj R yDiMatshyll étsal pRCRaVIB#EdDId Ncubating in
t he presence of hl% pH, heathaé ., tenperatures fromabout 70 C to about

95 C) Anpligatifing 459-§H094) ydwe Serléﬂwm%@eah@retnewr@ﬁwl}qeammn| um hal i des,

01 SCOMD! Nl kNEEEAAEC'S S G 05 TR B DNy SRR RN ALY @

conbi nation of tenperaturés a out
denat bradtd groupgsutliremosant anumdrgtictOftodex, Wﬁﬁﬂhdgzbﬂdde?o a(cBSﬁlo(sﬁmsll\kgleﬁ(add um
chlori.d

0.03 M so |umC|tr ) turation condjtions.t | are
est ablllil‘gﬁaéﬂt R AR, é‘i’l}ceﬁéﬁ‘ﬁﬁ@&?@? ‘P@%@F‘%ﬁeﬁm IHBPCSe ¥ g %(%“8126 «d
chr Oﬁ%%%hosl%{alpﬁ‘%lcﬁ%dtlﬁd@ﬁ@ @ﬁe“ﬂr@&n@é/ oxhﬁy%énce%fgn an%fﬁ‘%ﬁ%ohﬂﬁoﬁl@ Sl obes to

about 73 C for ab five mnutes. After renoval of denaturing chemcals or
condi tloonspecpiopebesamaidnndalded toespeweﬁ@]mpmmnlubnbmn@mdbdetWtﬂm di zi ng

cqpditions. "Hybridizin diti " are that .25facilitate
R RgTisebanea bt SsTEge i gEem e Rt B DR iR S o
condi tchods fYRdeYsitidRP eREbNGeBificit §heR NSRINH fiad ﬂn@tlhéds basBe SRRRShELANSy
conplexities, and lengths of the probes, as well as salt concentrations,

tenpemamlvpe@fprab@ b-angt lsawi2, i&rfbébéﬂ &n?. lfbrlieodﬁmrebesl d'hgiselactioptadi di zat i ons

are t Pl f uf f on 1 50-
55% f )él?dr%@%“%‘é’r ag% & 03” % S.%IE{’%E“ ‘?‘%} “at® an § %0%3 d"ehf?‘%’taﬁors?&‘f“?i@eaf, and
unl abeleagtibel mwsmom% ahSERE 686loh@n 08 m«:dhfls incbyorited Batdf@dncd. rSuch

general hybrldlzatlon condi tions, as_ described above, include tenperatures
o abdgliectiin methgdymaky ussot discHminatg AR OB inasorial RBalysis hwirct proges and

probes sets that are useful for copy number profiling of the cancer outcome markers.
Suitable probes for use in in situ hybridization methods according to the present
disclosure for the detection of abnormal copy number pattern (aneusomy or polysomy) are a
combination of a chromosome enumeration probe and a chromosome locus specific probe
30  hybridizable to at least a portion of the M1 sequence, with each probe labeled to be

distinguishable from the other. As is well known in the art, a chromosome enumeration probe
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WO 2011/ 056490PCT/ US2010/ 053900 hours to about 96 hours. Mre particularly,
hybri di zati on can be perforned at about 32 C to about 45 C for about 2 to
about 16 WOWPHL/056490 Non- speci fi ¢ bindi ng of chronbsomeCTASeNIeS53900 DNA
outside of the target region can be renoved by a series of washes with a
salt solution. Tenperature and concentration of salt in each 5 wash depend
on the desired stringency. For exanple, for high stringency conditions,
washes can be carried out at about 65 C to about 80 C, using 0.2. X to about
2. X. SSCI,1 a@fd iabout O.t.%to about1 1‘? of.tha“gon-lirlpni C (gﬁrt eratsgen such as,

Noni d&f BY AT ENBATTPEEFiSHYEREY 'SR POWET 84y VG BPERE Ty OTIEs or e
termerl@bﬁﬁi@eafahﬂﬁgua\@eslh@@ce%cabw dtRAY pasitiegol hehoaReemnt IMrickimpk, salt in the
washes. The hybridization of the probes to the tissue sanple can be

per f oCHEMNQsARGLNIcragpn jabs cap hybedizeswith repstiivoPNAnasecinehrdth theich as t he
Ther i el | e VP 0 VRt r i xTm

or ocos ey rrfr 8F R cRIcRRADAR, E b o Yo the AR Yomal L G PR

I 6. ) .of Bimg-tGedcacitcpedts of DR ¢@npriSet bf s amgpbesr copoatiengelv af atmiue d7 pvakipairnari | 'y

by a variety _of nethods and usin varjety of criteria. .The probes and
met hod¥t dEsCfirisddo fhlentroHFTTIaN e zﬁalgteéaﬁg%g%‘ AAPEF G CHRMasenF ar
scr een), g FRbABHRE $9%e VIR GEBIRDRpkSriiGrec PRIV (RBLOE ML uIAMBE S DR t he
observer scans hundreds 'to thousangs of cells for cytologic abnormafltl es,
e. g., Pdanes, Blieciswi Féor exaDpR], afchtonssomEHe enumbrtion prabelid ssed sgtssodusni | |

depend on.the. cellyuylarity of the speci i,C ri f atient to
pat | enpeciEs, Piape Sreleislibe Feh niar SBBHT) I DY S BBy MIESYS! at o
Wibh dysRpRIb UstcAntlc ARORIASHT CelGRInlhd] SIS YU A ofRIndl GRIERT A 1Bk ear
20i rregularity, and abnormal DAPI stalnjn? (frequently nottl ed and‘llghter
i n colspegific pipbe hebsdagsip agpetitp nontepaitiye lacas op pshemagsbinet aiibesa sHible
evaluation of~the.cells far chraq | abnormalities S. denn ed by
1 S R RBL BEpF Beist R BT B . RO Bl 55 oo RTP T FRES Hyf

addi t ie@impl@ 2y @paiohi BmhedCCNIFe g2t | BodRapediic p@bed @y avabiplcodsmmbsttiallpgi ¢
abnormalities can be eval uated since chronbsonmal abnormalities al so occur

i n t hdroghabhets Mstleopbr Jag i aipEobs IRl Farerpmplednixyth pathdhe Mysin § EREt Hbd i s
descri i detail in US. Pat. No. 6,174,681 to Halling, et al.,
wﬁ?ch #ﬁga{%@%{e%{éﬁ)%d herein by reference. Lung cancer cells can be
sel ect ed f drolesahathybiadizeiwithgetthenerat DNA de acailabbdonmddSaPatfient ABbdit

2003/ Q087248 rrison, | . ich js jncorporated herein b
ref er glsqﬂar ‘_/SJC- (Bes g@gﬁle@n@mﬁg M?%\é\!}{}ﬂ@ﬁ’ #ﬁy@ﬁ@& Des é’ﬁ@&a@aelfvop%bes
eval ughh 80 nlhal HSn-%QxBMl%FGiéIBﬂ@slingS\?v@l'l Eﬁow§%’éﬁ1‘ﬁﬁu&§ SShRES St [FIQALBE {NeNg

hemat oxyl 1 n and eosin. For exanple, a pathologist can stain a section of a
par af fconstewheg DA pbes mehideigtioraicHENAL drydd DNSowinerstasuch ab deeiciidly a
region .pr obabl 1/ 05649 / 010/ 053900 cancerqus by tissue
P o aT QUM ARG TSERMS Ay DACPBRHC Caha ORI ST RO S F A PR d el ¢ t1 p

i Nk peRArdiosBhRSorgGlittic nbRRalBAFdRskohRAoapldrSerk BEhethodt 8l EEHTEMotdindshe
correspondi ng | ocation on a serial section of the par af f i n-enbedded

speci merfigf by flgwlyiasetsecer misrodassdetinsihe seginardfonteeagt enn betsalated thaeughCel | s
wi thin,the ri bed. region t hen gval for. Fl SH si . tection
of 0 Sty G3b! IR ETEL Pt el BB B Pl o (08 e B e e
char ackampleeNatby cttdhe Botes@icitiseich@nel %, 70(19: @aLl whoscsf ctell; oyrsmi|l copy
nunber abnormalities. The presence of a copy. nunber abnornality pattern in
aZeel 199h e 3’ apft Usafsl o 3,494 24 s dhie ppitigdwman N Hschipopimifaduicon
patter L . f1 Sl f h

D obe) Al kA% AR RN R BE GG g ol RUEREE o0l ShRRE Ror 0 10FRET

t ypi cdtdnytheriiendedetmnerdanbaatsochad thatapyintaimddery, the Unhersitgfof tChad forhial Santa

chromgsone qr, a | ocus on a chronosone.. Abnaqr co unper i ncludes both
Ton0s Gy (R DG5YE HACHANCS BriF 2 eR éﬂle%a%e%r?'hwf Wféﬁ?@% such afd

ref er negnhRcddy RS Whrk EARHCQRAME br INAFben CORIESIFy WNFABAOCIdhes. ,
particul ar chronosomal |ocus is sonetines referred to as gene anplification
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race, age, date of birth, sex, clinical stage, pathological stage,

| ocati on, surgical procedure (SP) date, histology, differentiation,

di agnosi swoang/osedde positivity, snoking status, chenot RETASP0191053906,

radi ati on status, recurrence status, recurrence date, recurrence |ocation,
time to recurrence, date of |last follow up, status at the last follow up,
alive/ dead, overall survival and cause of death. 5 Tine to Recurrence (TTR)
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1até h%ﬁen?ﬂy [ ferfndO Aﬁ’i@ safale ﬁlié'rozclapi% i&lgging method can be used to visualize the

5  hybridized probes, including automated digital imaging systems, such as those available from
MetaSystems or Applied Imaging. Alternatively, techniques such as flow cytometry can be used
to examine the hybridization pattern of the chromosomal probes.

Probes can also be labeled indirectly, e.g., with biotin or digoxygenin by means well
known in the art. However, secondary detection molecules or further processing are then
10 required to visualize the labeled probes. For example, a probe labeled with biotin can be detected
by avidin (e.g. streptavidin) conjugated to a detectable marker, e.g., a fluorophore. Additionally,
avidin can be conjugated to an enzymatic marker such as alkaline phosphatase or horseradish
peroxidase. Such enzymatic markers can be detected in standard colorimetric reactions using a
substrate for the enzyme. Substrates for alkaline phosphatase include 5-bromo-4-chloro-3-
15  indolylphosphate and nitro blue tetrazolium. Diaminobenzidine can be used as a substrate for
horseradish peroxidase.
The probes and probe sets useful with the methods can be packaged with other reagents
into kits to be used in carrying out the methods herein disclosed.
Preferred Probe Set. An exemplary probe composition comprises a mixture of directly
20  labeled DNA FISH probes. For example, such a probe set would include a Vysis
SpectrumOrange probe and a Vysis SpectrumGreen probe. Suitable probe sets are available
commercially premixed in a suitable hybridization buffer.
Preparation of Samples. A biological sample is a sample that contains cells or cellular
material, including cell-containing extracts from a patient sample. For example, lung samples
25  are typically cells or cellular material derived from pulmonary structures, including but not
limited to lung parenchyma, bronchioles, bronchial, bronchi, and trachea. Non-limiting examples
of biological samples useful for the detection of lung cancer include bronchial specimens,
resected lung tissue, lung biopsies, and sputum samples. Examples of bronchial specimens
include bronchial secretions, washings, lavage, aspirations, and brushings. Lung biopsies can be
30  obtained by methods including surgery, bronchoscopy, fine needle aspiration (FNA), and

transthoracic needle biopsy. In one example, touch preparations can be made from lung biopsies.
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The inventive assays can also be performed on a circulating tumor cell sample derived from a
blood sample from an early stage NSCLC patient. A circulating tumor cell sample can be
prepared using the immunomagnetic separation technology available from Immunicon.

Tissues can be fixed with a fixative such as formaldehyde and then embedded in paraffin.
Sections are then cut using a microtome and are applied to a microscope slide. Cytology
specimens can be prepared from cellular suspensions derived from FNA, bronchial washings,
bronchial lavage, or sputum, or disseminated tissue cells. Cytology specimens can be prepared
by fixation of cells in ethanol or methanol:acetic acid combined with cytocentrifugation, thin
layer deposition methods (e.g. ThinPrep, Cytyc Corp.), smears, or pipetting onto microscope
slides. In addition, biological samples can include effusions, e.g., pleural effusions, pericardial
effusions, or peritoneal effusions.

Hybridization Methods. Any suitable in situ hybridization method can be used. Prior to
in situ hybridization, chromosomal probes and chromosomal DNA contained within the cell each
are denatured. If the chromosomal probes are prepared as a single-stranded nucleic acid, then
denaturation of the probe is not required. Denaturation typically is performed by incubating in
the presence of high pH, heat (e.g., temperatures from about 70° C to about 95° C), organic
solvents such as formamide and tetraalkylammonium halides, or combinations thereof. For
example, chromosomal DNA can be denatured by a combination of temperatures above 70° C
(e.g., about 73° C) and a denaturation buffer containing 70% formamide and 2.X SSC (0.3M
sodium chloride and 0.03 M sodium citrate). Denaturation conditions typically are established
such that cell morphology is preserved. For example, chromosomal probes can be denatured by
heat, ¢.g., by heating the probes to about 73° C for about five minutes.

After removal of denaturing chemicals or conditions, probes are annealed to the
chromosomal DNA under hybridizing conditions. "Hybridizing conditions" are conditions that
facilitate annealing between a probe and target chromosomal DNA. Hybridization conditions
vary, depending on the concentrations, base compositions, complexities, and lengths of the
probes, as well as salt concentrations, temperatures, and length of incubation. For example, in
situ hybridizations are typically performed in hybridization buffer containing 1-2.X.SSC, 50-
55% formamide, a hybridization acceleratant (e.g. 10% dextran sulfate), and unlabeled blocking
DNA to suppress non-specific hybridization. In general, hybridization conditions, as described

above, include temperatures of about 25° C to about 55° C, and incubation lengths of about 0.5
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wherein the observer scans hundreds to thousands of cells for cytologic abnormalities, ¢.g., as
viewed with a DAPI filter. The number of cells assessed will depend on the cellularity of the
specimen, which varies from patient to patient. Cytologic abnormalities commonly but not
invariably associated with dysplastic and neoplastic cells include nuclear enlargement, nuclear
20  irregularity, and abnormal DAPI staining (frequently mottled and lighter in color). In the
scanning step, the observer preferably focuses the evaluation of the cells for chromosomal
abnormalities (as demonstrated by FISH) to those cells that also exhibit cytological
abnormalities. In addition, a proportion of the cells that do not have obvious cytologic
abnormalities can be evaluated since chromosomal abnormalities also occur in the absence of
25  cytologic abnormalities. This scanning method is described in further detail in U.S. Pat. No.
6,174,681 to Halling, et al., which is incorporated herein by reference. Lung cancer cells can be
selected for evaluation using the method described in US Patent Pub. 2003/0087248 Al by
Morrison, et al., which is incorporated herein by reference.
Regions of the specimen may also be selected for evaluation using conventional stains,
30  such as stains containing hematoxylin and cosin. For example, a pathologist can stain a section

of a paraffin-embedded specimen with a hematoxylin/eosin stain, identify a region as probably
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abnormalities. The presence of a copy number abnormality pattern in a cell in the patient sample
is assessed by examining the hybridization pattern of the chromosomal probe (e.g., the number
of signals for each probe) in the cell, and recording the number of signals. Ancusomy is

10  typically intended to mean abnormal copy number, either of the whole chromosome or a locus on
a chromosome. Abnormal copy number includes both monosomy (one copy) and nullsomy (zero
copies) of the autosomes, also referred to as a deletion, and greater than 2 copies, which for a
particular chromosomal locus is sometimes referred to as gene amplification (alternatively,
amplification is reserved for the situation in which the gene copy number exceeds the copy

15  number of the chromosome in which it is contained). However, sectioning of paraffin-embedded
specimens (typically 4-6 um) may result in truncation of cell nuclei such that the number of
FISH signals per cell for some cells will be somewhat lower than the actual number of copies in
an intact nucleus. The absolute number of particular FISH probe hybridization signals for each
probe is determined and then used in various ratio comparisons.

20 Test samples can comprise any number of cells that is sufficient for a clinical diagnosis,
and in a preferred paraffin-embedded tissue sample, the hybridization pattern is typically
assessed in about 20 to about 200 cells. It is preferred to assess the hybridization pattern in about
40 to about 120 cells per sample.

The present disclosure thus describes new findings (DNA copy number gains of M1, a

25  marker region containing cyclin E) that may solve recognized treatment dilemmas by providing
methods of determining which patients with early stage disease are at highest risk of discase
recurrence or metastasis and who should be definitively treated with drug (or alternatives like
radiation) therapies to maximize their chances of long-term survival. In turn, the present
disclosure describes findings enabling a specific DNA test that detects a chromosomal copy

30  number gain of a region that includes a nucleotide sequence that encodes cyclin E, a gene whose

expression signature has been previously associated with poor cancer patient outcomes.
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Consequently when a test for cyclin E copy number gain is negative, or normal copy number is
present, this identifies patients who have low or no risk of disease recurrence or metastasis who
do not need follow-up therapy after resection of their initial tumors. These testing strategies can
significantly impact both the morbidity and mortality in patients with early stage NSCLC. The
methods used herein also suggest application to other cancers to similarly detect DNA copy
number gains of cyclin E that significantly associate with time to disease progression and/or
overall survival. As such, the disclosed methods have the potential to solve the question of
which early-stage NSCLC patients should receive drug therapy after surgery and can broadly
impact cancer treatment decisions and patient outcomes.

Kits. In another aspect, the present disclosure also provides a kit comprising: a) reagents
for determining the presence or absence of a copy number gain for the cyclin E1 gene; and b)
instructions for performing the test. In an exemplary embodiment of the kit, the reagents to
determine the presence or absence of a copy number gain include detectably-labeled
polynucleotides that hybridize to at least a portion of M1 (Chr 19, start position: 34722418; end
position 35643933, in human genome assembly hg18 (NCBI Build 36)), which may or may not
include any part of that portion of the region that encodes CCNE1. For example, a suitable kit
contains any of the above-described probes capable of hybridizing to M1.

Details of the disclosure are further set forth in the following example, which is not
intended to limit the scope of the invention as claimed. One of skill in the art will recognize that
variations and modifications of the methods may be apparent upon reviewing the instant
specification. It is therefore an object to provide for such modifications and variations of the

embodiments described herein, without departing from the scope or the spirit of the invention.

EXAMPLE

Experimental Methods: Specimens. A total of 178 NSCLC clinically annotated samples
were profiled for gene copy number alterations using high-density SNP genotyping microarrays
(Affymetrix 100K array set). All samples were carefully dissected to maximize tumor/normal
tissue ratio and verify histopathological type and stage. Only samples from patients with stage I
and II disease were analyzed. All of these were from patients treated with surgical resection

without any neoadjuvant chemotherapy. Clinical information collected for each patient included
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race, age, date of birth, sex, clinical stage, pathological stage, location, surgical procedure (SP)
date, histology, differentiation, diagnosis date, node positivity, smoking status, chemotherapy
status, radiation status, recurrence status, recurrence date, recurrence location, time to recurrence,
date of last follow up, status at the last follow up, alive/dead, overall survival and cause of death.
Time to Recurrence (TTR) and Overall Survival (OS) were chosen as the parameters of outcome.
Other clinical parameters (node status, stage, etc) were considered as confounding variables.
Times to recurrence of lung cancer were obtained from the patient charts.

Tables 2 and 3 provide the figures for Overall Survival and Total Time to Recurrence,

respectively, for the patient cohort studied.

TABLE 2:

OS

Stage |deaths| alive (censored) total
1a 6 25 31
1b 6 40 46
2a 0 1 1
2b 7 17 24

total 19 83 102
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TABLE 3:
TTR
recurrence free
Stage |recurred (censored) total

1a 10 21 31
1b 9 34 43
2a 1 0 1
2b 9 13 22

total 29 68 97

Copy number profiling. Approximately 30 mg tissue from each tumor was used to
extract high molecular weight, genomic DNA using the Qiagen DNAecasy kit (Qiagen, Valencia,
CA) following the instructions of the manufacturer. The quality of DNA was checked by agarose
gel electrophoresis. Two hundred and fifty nanograms of DNA were processed for hybridization
to each of the two microarrays comprising the Genechip Human Mapping 100K set (Matsuzaki
H, Dong S, Loi H, et al. Genotyping over 100,000 SNPs on a pair of oligonucleotide arrays. Nat
Methods 2004; 1:109-11) arrays (Affymetrix, Inc., Santa Clara, CA), which covers 116,204
single-nucleotide polymorphism (SNP) loci in the human genome with a mean intermarker
distance of 23.6 kb. The microarrays were processed according to recommendations of the
manufacturer (www.affymetrix.com). Copy number was calculated by comparing the chip
signal to the average of 48 normal female samples. Samples with normal tissue contamination
were removed by QC.

Statistical Methods. Univariate analysis was used to test the following parameters as
potential confounding factors: Pathological stage, Clinical stage, Smoking status, Age, Sex,
Node status, Histology (adenocarcinoma vs squamous cell carcinoma). No significant effects
were detected. In survival analysis, interaction of clinical stage and marker regions was tested.
No copy number abnormalities had significant interaction with stage (FDR<0.05).

Results: Figure 1 is a Kaplan-Meier plot showing the difference in OS between patients
with and without amplification (i.e., a copy number gain of at least one) of M1 (Chr 19, start

position: 34722418; end position 35643933), in human genome assembly hg18 (NCBI Build 36)
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for 78 samples. In the Kaplan-Meier plot, the x-axis represents (survival) time in days, and the
y-axis the probability of patient survival. Whenever a death occurred, the curve drops. Data for
patients with amplification, i.c., a copy number gain of the marker is shown by the lower
(darker) line on the plot. Data for patients with the normal baseline complement of two is
5  shown in the upper (lighter) line of the plot. (FDR adjusted p-value = 0.0299). Of the 78

samples, a total of 27 showed evidence of amplification of the marker: seventeen had 3 copies,
three samples had 4 copies and seven samples had 5 or more copies. The amplified segment is
approx. 0.9 Mb long and includes nucleotide sequences containing the Cyclin E1 gene (CCNE1),
in addition to: C190rf12 chromosome 19 open reading frame 12, C190rf2 chromosome 19 open

10 reading frame 2, PLEKHF1 (pleckstrin homology domain containing, family F (with FYVE
domain) member 1), POP4 processing of precursor 4, ribonuclease P/MRP subunit (S.
cerevisiae); and ZNF536 zinc finger protein 536. As can be seen from the Kaplan-Meier plot in
Figure 1, amplification, i.c., copy number gains in the marker including CCNE]1 are associated
with shorter OS in NSCLC stage [—II patients. Table 4 lists overall survival data for several

15  markers including M1 on Chr19. (The marker on Chr6 for which data are shown on the last two

lines of Table 4 is shared between different clinical stages).
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TABLE 4: Overall Survival for markers including Chr19, 34.7Mb-35.6 Mb

10

15

Stages | chrom statpos| lenghsed FDR | narp [meenarp| nSN\P
2 147604021 3513659 0.0233 7 28516132 166
2 1501194 1511940 0.0001 5 3.2498274 67
2 200024525, 3320800 0.03%8 6 3.006085 79
2 206893481 2160144 0.0075 5 2.9990652 101
3 83390632 386599 0.0140 5 3.5634647 12
6 36255222 4231220 0.047 6 2901916 8
6 30083059 762306 0.035%6 15 | 31071308 30
6 123724457] 118506520 0.0377 7 252862 667
8 1115651 86428 0.0126 7 28073117 19
8 639465 1883190 0.0166 7 3.0262839 6
1323 1 61374252 29359021 0.004 9 32120357 46
1 431014 496823 0.0040 12 3.5343537 6
1 64803977 830041 0.0004 7 3.6506583 9
12 B33 1774304 0.0493 1 3.64318 20
17 434771124 1456714 0.0219 7 3162242 24
17 51532820 1678229 0.00A4 10 | 3173004 A
17 69173224, 2131396 0.034 23 13161284 K7
19 32693527 33874420 0.0183 18  |4.0913848 8
19 33195577 113123 0.0450 2 3.811479 6
19 A722418 21516 0.020 27 | 4.1530261 20
19 38853838, 1895624 0.0085 24 3.86232 A
19 57033283, 5156456 0.0091 14 | 31469281 t3¢)
P 1006535586 1500060 00024 | 5 | 29806651| &8
6 70761833, 32704 0.0116 17 | 3.2107404 28
1a2b 6 70761833, 332704 0.0110 24 | 3.0754468 28

Unlike previously identified predictors (expression signatures), the biomarker M1

described here represents DNA gains (stable events measurable by FISH). FISH probes can be
used to enable validation/use of the marker, and the marker is a strong candidate for use as
stratification biomarkers in clinical trials. It can be used for example to define molecular
subgroups of disease with distinct outcomes. As such it is likely to correlate with drug response.
These data indicate that use of genomic copy number assessment of M1, including the
cyclin E1 gene locus measured by FISH, and with use of an appropriate classifier, is of
prognostic importance in early stage NSCLC. The classifier was able to produce statistically
significant classification of patients who had been treated with surgery without neoadjuvant or
follow-up chemotherapy into favorable and unfavorable recurrence categories. No present
clinical in vitro diagnostic assay provides this capability. Thus, FISH assays to Chr 19, 34.7
Mb—35.6 MD, including the genomic sequence for Cyclin E1, performed on early stage NSCLC
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18 4.0913848 8 19 331T:677 113123 0. 0459 22 3.841479 6 19 34172418 921516
0.0299 27 4.1530261 20 19 38853238 189E624 0. 0385 24 3. 826232
WO 2011/056490 PCT/US2010/053900

biopsy specimens or resected tumors appear valuable in decisions related to surgery and adjuvant
therapy.

It is to be understood that the foregoing description is intended to illustrate and not limit
the scope of the invention. Other aspects, advantages, and modifications of the invention are

5  within the intended scope of the claims set forth below.
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34 19 57033223 5156456 Ow9l1l 14 3. 146; 281 83 1b-2b 1 10E638586 1580266
0.0224 5 2.9925651 58 6 70761833 382704 0.0116 17 3.2107404 23 |l a-2b
WO 2011/056490 PCT/US2010/053900

WHAT IS CLAIMED IS:

1. A method of predicting disecase outcome in a patient being treated for lung cancer, the

method comprising the steps of:
a) providing a test sample from a patient;
b) determining a copy number for the cyclin E1 gene in the test sample;
¢) comparing the copy number of the cyclin E1 gene in the test sample against a
baseline copy number of two, thereby determining the presence or absence of a copy
number gain for the cyclin E1 gene in the test sample; and
d) based on the presence or absence of a copy number gain for the cyclin E1 gene in
the test sample, identifying the patient as having an increased risk of a poor discase
outcome when compared to a baseline measure of disease outcome in patients having
no copy number gain in the cyclin E1 gene, wherein the presence of a copy number
gain in the cyclin E1 gene is predictive of poor disease outcome.

2. The method of claim 1 wherein the poor disease outcome is at least one of a decreased
overall survival time when compared to an overall survival time of patients having no
copy number gain for the cyclin E1 gene, and a shorter time to recurrence when
compared to an overall survival time of patients having no copy number gain for the
cyclin E1 gene.

3. A method of predicting disecase outcome in a patient being treated for lung cancer, the
method comprising the steps of:

a) providing a test sample from a patient;

b) determining the presence or absence of a copy number gain for the cyclin El

gene; and

c) based on the presence or absence of a copy number gain for the cyclin E1 gene,
determining whether the patient has a higher risk of a decreased overall survival
time or a shorter time to recurrence when compared to an overall survival time of
patients having no copy number gain for the cyclin E1 gene.

4. The method of any of claims 1-3, wherein the cyclin E1 gene is located at chromosome
19, 34.7 Mb—35.6 Mb.

5. The method of any of claims 1-3, wherein the test sample comprises a tissue sample.
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predi ctors (expression signatures), the bionmarker ML 5descri bed here
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outcones. As such it is likely to correlate with drug response. These data
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present clinic Invitro i C assay provi
FI SH assaysa ffeeiphiral Hl8pd Sdnple.15 Mo-35.6 Moy, including the genom c sequence

for Cyclin El, perfornmed on early stage NSCLC WO . :

2011/ 057649558?7‘@5‘2‘6 962@5@9%@%%&% URHESHERYS QISR 1 W Hife samBlS R

val uabl e i .5 : : : javant therapy. It is to be
understoodq?ﬂg%k?ﬁg&ﬁg%é 0|ﬁgn%gg@¥§gﬁ%%ﬁ§?§nﬁﬁkgﬁded to illustrate and not
limt 8. tlhe nsatgpkofoinytdielaimy éd wbareirGthhectcanperg S¢p & vepdrfogesd barvdsizu

nndificatig&g.&%4§he invention are 5within the intended scope of the clains
set forth OWZAUSRO 2011/ 056490PCT/ US2010/ 053900 WHAT IS CLAIMED IS: 1. A

net hod ©f PRI&GhdNSr HhiSERSPhRsh ERTR: M) [bRALLEM isBeHBEndd €Ak 8Gutelc dcnd
cancer, the nethod COHDFISIH? the steps of:

probe that is fluorescently [abeled.

10.  The method of claim 8, wherein the ir situ hybridization is performed with at least two
nucleic acid probes.

11.  The method of claim &, wherein the in situ hybridization is performed with a peptide
nucleic acid probe.

12. The method of any of claims 1-3, wherein the determining step (b) is performed by
polymerase chain reaction.

13.  The method of any of claims 1-3, wherein the determining step (b) is performed by a
nucleic acid sequencing assay.

14.  The method of any of claims 1-3, wherein the determining step (b) is performed by a
nucleic acid microarray assay.

15.  The method of any of claims 1-3, wherein the lung cancer is non-small-cell lung cancer.

16. The method of any of claims 1-3, wherein the cancer is selected form the group
consisting of squamous cell carcinoma, large cell carcinoma and adenocarcinoma.

17.  The method of any of claims 1-3, wherein the patient is being treated with chemotherapy,
radiation, surgery or any combination thereof.

18. A method of selecting a treatment for a patient suffering from lung cancer, the method
comprising the steps of:

a) providing a test sample from the patient wherein treatment with a chemotherapy
agent is at least one treatment option for the patient;

b) determining a copy number for the cyclin E1 gene in the test sample;
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a) providing a test sanple froma patient; b) determ ning a copy nunber for
the cyclin El gene in the test sanple; «c¢) conparing the copy nunber of the
cyclin Elwgena/ismovhe test sanpl e agai nst a basel i ne copgTmsaEIen539hH0 t wo,

t hereby determ ning the presence or absence of a copy nunber gain for the
cyclin El gene in the test sanple; and d) based on the presence or absence
of a copy nunber gain for the cyclin El gene in the test sanple,
identifying the patient as havi ng an increased risk of a poor disease

out cone when c ar erdnt% aobalsie er fmsasuCE ellﬁﬁ ?eesguat clﬁmae1 a|lntpat| ents
havi ng no copyc WB%H & e GOPH PRECT QI RS Gy oHp Fdegca &rer A The *p1'e8énce of a
copy nunber gajakeling copen@Mbdd JF theb tIgeEs, de$erﬁﬁ1<ﬂﬂg €id presehbe Gadierite HEAL6pyY
outcone. 2. The nethod of claim1 wherein thgmf)oor di sease outcone is at

| east one of uHter s der ygbn Bl |in dertostvample #d when conpared to an overal |
survival tinme fde{%%i %E cnéﬁﬂ)tﬂgra tr%gt@( n'tqlrl fAbn %gé g cfnotrhetclaﬁl ﬁ?ﬁqnl i S%rpVI val

gene, and a sh rter ti to recur nce onpared to an overa

time of patiends haV|ng no copy nunber galn for the cyclin El gene. 3. A
met hod of pr.edi ct i ease _outcone in a patient being treated for |ung
cancer 19t he deerrtiedcemmsiae Af vhFCE dpisTBning &) UBHBINUITAYmAn t ksed e

froma pat 'c%ﬂli;arl nijtfegeég‘e Eé‘%el@& Qc&eﬁ{ot&?@gg%n%’fanﬁ R FLLT

gain for the based on the p ce or absence of a
copy nurrberfregacrrcyfrofr cltehtmtbfy@py trefEhlegeMél,en det@rymumbgy cdheghey ptasentplat itlent
has a hi gher rlsk of a dlecreased overall survival time or a shorter tine to
recur r ence “HWREH CLGAPS ¥ 0 an overal | survival time of patients having no
copy naprberri@ahdihdPsf ddit B Whelrifthcd@8ample czmleng@tahgdumangﬂy of clains
1-3, wherein the cyclin El gene is |ocated at chronosone 1 34.7 Mo-35.6
Mo. 5.Zhe ridichoethed obalpingf20¢ WAktesn the3isswhearenln comerisesst bl@adpa@pbomumgres a
tissue sam% VO 201;]f (pél%élogqgsulu%lgllm 0530 0 6., .The hod c{lecl ai.m 5,

| t
wher ei n t haSTyeY & susgec 16, & TN, liye ongprfa sarnp]te d 1ne fiegdle gspltate,

suspect ed tsaifiple, tallﬁlngeJ,aslasetﬂiple é@}e%fal%ym@ﬂoﬁg;laﬁl@le aafmhefrozanftisme segit,e
aspirate sarrpl e, a_lung wash sanple, a pleural effusion sarrpl e, a fresh
frozen tisdaeflmambedded tsscaRmipie entedrdeat i R RLRESKawpIPE Pdugs defram agy obr
processed sdl h}ﬁ Qf@\ﬁg&&%l om any of a peripheral blood sanple. 7. The
met hod of cl %r er el he ti ssue sanple conprises a lung tissue sanple
or a p&Li pﬁémahethbdnoﬂelamrﬁbewhaﬁprﬂls|tmglecsanqﬂﬂ adrprdset urtong deduk sam@le drhe
nmet hod of an ({n; 3, wherei nFFb‘Itl:a determ |ng step (b) is perforned
by in si tupﬁb/‘Bli‘qr WP%COW%?I B tungg ¢h 8 wherein the in situ
hybri dyzat ingp ﬁl@thggrcffoélgﬁg 1‘8" theReiR Uit Rleferdfigh @fegbg)) L83 erfofméd %gr gsgaptly
| abel ed.” 10. The nmethod of claim8, wherein the | itu hybridization i1s
per f or med \lmybhdlaatldneast tvvo nucl eic acid probes 11 The net hod of claim8,
wher ei

pr obe. ?ﬁtZ %?%BE%@F g‘t"%gﬁ‘y?n@er r%ﬁi gplp] i Rg&gm gr UC' e| aC' d

(b) is perfa@fdr’ﬁgbé)ﬂﬁaﬂ@&‘maﬁl‘s@éiﬁ GhRId. reactl on. 13. The net hod of any of
clains 1-3, wherein the determ ni ng step (b) is perforned by a nucleic acid

sequen&i.ng Té@sm@;ﬂlochﬂf clie 2 v heseindhe anyruoltybeidigatien is B rfopmed iith at ieast two
determ ni ng st 1ecpac (ﬁl}robf performed by a nucleic acid mcroarray assay. 15.
The met hod © ainms 1-3, wherein the lung cancer is non-small-cell
l'ung cmcerrhelrﬁethérdnef aRi @3, efhepoty thaf incdig WFbriliiAtioniepafdrnicd ewviciaageptids
selected formthe up consisting of squanmous cell carcinoma, |arge cell
carci nona aHel em@wgréra P&i noma. 17. The rret hod of any of clains 1-3, wherein
t he pai4 ent ted ny
B R e
suf f eri ng fchaimrtacnigncancer, the net hod corrpri sing the steps of.

28.  The method of claim 18, wherein the determining step (b) is performed by a nucleic acid
sequencing assay.
29.  The method of claim 18, wherein the determining step (b) is performed by a nucleic acid

microarray assay.
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a) providing a test sanple fromthe patient wherein treatnent wwth a

chenot herapy agent is at |east one treatnent option for the patient; b)
det er m niwgQ 2a1108pswonunber for the cyclin El gene in thePrCealS2aianpioe) WO
2011/ 056490PCT/ US2010/ 053900 <c¢) conparing the copy nunber of the cyclin El
gene in the test sanple against a baseline copy nunber of two thereby
determ ning the presence or absence of a copy nunber gain for cyclin El in
the test sanple; and d) deternmining a chenot herapy treat rrent regi men based

on the,co riso e nmethod @

det er it ng s oted TP UG bpef T i SR Re s Bongafl o Bk \ShEs "
conprises smlcaatthdd oft RN, helicpy Bgebhcernd seletted Mo fig: Qroh? eRusney of
chenot herapy treat nent when a cop nunber change is present tfor the cancer
out cone rrarswmw@ellvwmah&ég%«f lcqaéﬁlm%an PRFACIPBAL est sanpl e
CONpri$es gyl ﬁét‘ﬂ‘c’sdsﬁnaéﬁl 1 wh&%‘fh 'i’ﬁ“e n@&?en? Glsg! BE@’mX\Q&W'tH‘ réd?a?notn' goUe
sanpl e conprises a b ood anpl e, r tissue or suspected

ti ssue, a tshigery eyedonthihalonghaadf. sarrpl e, a fine needle aspirate sarrpl e, a

| ung sh sanpl e, a pI eural effusion sa a fres rozen tissue sanpl e,
a paraf¥in Aeﬁft?é‘tmie%f trsdy@eshppiat st %Yin%%t lpgg cangier &%&%@&Pﬂgéﬂﬁ?@mer@
produced fry ﬁglyl @ﬁe&e &fl pheral bl ood sanple. 22. The nethod of claim 20,
wherein the ti ssu npl{ge conprises a lung tissue sanple or a peripheral

bl ood sanpl e a;)orppm\nélmggtmtlsmuplatﬁongapatm cells. 23. The nethod of claim
18, wherein the determ n| ste &Eg hs per f rred by in situ hybridization.
24. The netho &Fegpkﬁu?ﬁak GARCYH™ %Fnﬁybrl di zation is perforned
with a nucl ei g ashPaRi@hR édib@rtndn%eﬂfb'tofh%sc%z@ﬂﬁ'm dcabah ek teafssarﬂﬁl@ aF’ﬂhﬁoﬁ of

claim 23, wherein the in situ hybridization is perforned with ast two
nucl ei ¢ acid paseliess coppnurrbes ¢fe1moﬂ>rdhe @ly@lmrﬁ:lzgenv\herd@teﬁrnm@ethﬁ rpr@ietl@ or

hybri di zat i onabse erforomeg1 wptrh 2 P t| dqm eeﬁlec1 Cel dat1 Irlobe 27. The
met hod of claim1 SFei i TRe>det erm s% ?ﬂ} ps orned by

pol ymer ase chay mldsﬁagﬁhg €. pati8nt ableuvirt &nﬂg@ﬁn@r ahm@&smwﬁefoeur@tﬁﬁa based
determ ni ng ste{) (b) is performed by a nucleic acid sequencing assay. 29.
The net hod of & hmwsmcemmumﬁérwmhﬁﬁvﬂg@l P b) is perforned by a

nucl ei g, 2kt B EARS AYnAES DherIAIRIAHARIOABFGTLISAAL0! 53900 SO. The

met hod of claim ung canc 'S non-sma | ung cancer.
31. The3sret Hid roéthed af plalkB 34mmemmtltehssﬁamle icempeib@cd bidofl samplehe tgnonip
consi sting of squanmous ¢ carci nong, .| ar% @fl | carcjno

| E(a and | .

adenocar o) O OHDNTHE GERFSH 15Ficc f i 16T CIodedsal spRBlCpa ing Eeqls asiey

bei ng treatygg }S)l@' LNt adiadt sQRpIer a %QﬁreYﬁJQfon%a g[@'ar@ésh%zteﬁﬂs@@ samihte,

met hod of classifying a pati ent as having a g cancer that IS resistant

t o treat nemparafompmbsdded tishe stmpbsordn extiapt cp’rmvcvedsemlgﬁampleepmdwdﬁ}oan anpod a

patient; .

a peripheral blood sample.

36.  The method of claim 34, wherein the tissue sample comprises a lung tissue sample or a
peripheral blood sample comprising circulating tumor cells.

37. The method of claim 33, wherein the determining step (b) is performed by in situ
hybridization.

38.  The method of claim 37, wherein the in situ hybridization is performed with a nucleic
acid probe that is fluorescently labeled.

39.  The method of claim 37, wherein the in situ hybridization is performed with at least two
nucleic acid probes.

40.  The method of claim 37, wherein the in sifu hybridization is performed with a peptide

nucleic acid probe.
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b) determ ning a copy nunber for the cyclin El gene; <c¢) conparing the copy
nunber for the cyclin EIl gene in the test sanple against a baseline copy
nunber ofwowelifids49bhe cyclin El gene to determ ne the pPesaseaons3sabsence
of a copy nunber gain in the cyclin El gene in the patient; and d)
classifying the patient as having a lung cancer that is resistant to

treat nent based on the presence of a copy nunber gain in the cyclin E

gene. 34.The nmethod of claim 33, wherein the test sanple conprises a tissue

sanpl e,, 35.,The hod, of Gl aim 34 rei.n the tissue sanple conprises a
b1 06d B HeFE BF ity o P e B Fufink Bfver F PSR TRy Fe
cytol ogi calchsiarpdcgiona fine needle aspirate sanple, a |lung wash sanple, a
pl eural effusion sanple, a fresh frozen tissue sanple, a paraffin enbedded
ti ssuetBangihe rmth%g&é@maé%, voergip deedeaniniagpied (B baseioEmed by angleisracyd
peripheralsgﬁ%ﬁgngggﬁke. 36. The nethod of claim 34, wherein the tissue
sanpl e conprises ung tissue sanple or a peripheral blood sanple

conpr i 43.ng Thicrmdthad oMgaiudBrwieetihshe Sofermihidg vesphoylisqferfolaédbB 3 nuvkrraid t he
determning step (b) is perforned by in situ hybridization. 38. The nethod
of cl ai m 3PUCIREREMTYhe in situ hybridization is performed with a nucleic
aci d pipbe 1 ﬁﬁ%p ] 1 i.m 37,
mherei%gthgmgﬁﬁ%P?héﬁg%ri F?g%#%%h?§§%£%?8§ﬁ%ggﬁfgﬁﬂg?gpg%g%h?&b nucl ei c
aci d ptobedhedfethdthef mitimodH, of hartiai the anconhe seicted Hernm thes gtoup opbsistaigzaf | on
is performed with a pqgtide pucleic acid grqgﬁi WO .

2011/ 056490PEFVES61 671685880 [4C Co e HRAMD I GIILP L HNAB2 wherein the

det er mi@i ngryst ARHOR) off SlaRBT SN WRERY (HROpMIRE 3§ et tatc@akih QhemBtheraphe
met hod of claim 33, wherein the determning step ) is perfornmed by a

nucl ei ¢ aciradigieauewergrasy agmbugtiomtheroebt hod of clai m 33, wherein the
deternlping%gﬁ%&ﬂéqgan performed by a nucleic acid mcroarray assay.

44. The et Kod oF &1 & 33, wherein the | ung cancer is non-snall-cell |ung
cancer. 45. The regichgdoplicteintinig3fie préienci ¢t dienccarfcesopysnseiee ghidfol @lidn t he
group consi sting of squanous cell carcinoma, |arge cell carcinoma and
adenocar ci nonma. c¥6in Fhacnperdd of clai m 33, wherein the patient is being
treated with Lat urgery or any conbination thereof

47. A ki t conp?*glﬁgr%u?ﬁ%@%regé&g%@ﬁ%@lr@’tecfg't erm ning the presence or absence of
a copy4hunithe kiteofrcldior 47, keheoyie kicreigengetn eleteamthelthe prestiragairiabsesicé of a copy
performng t test. 48. The kit of ck%jn147, wherei n the reagents to

h
det er ni ne tnﬁgl%ﬁlf SN EAMRSisCatiderirhly dgbeledo Bplynusleasidrs it PYOHHIsF Qe least a

det ect abl y-,abgl £9hpQ)yiAYal £ati des that hybridize to at least a portion of
the cyclin El gene.
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