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WD 2008/ 125612 PCT/ EP2008/ 054402 1 METHOD OF
DETERM NI NG A CHEMOTHERAPEUTI C REG ME AND SURVI VAL

WEXHRCISBNCY FOR NON SMALL CELL LUNG CANCER BASBOI/EERI08/054402

EGFR/ CSF- 1/ CA | X EXPRESSI ON 5 FI ELD OF THE | NVENTI ON
The present invention relateslto the use of EGFR,
CSF-1 and/or CA I X as prognostic markers for survival

of METHOD OFSDETERMININGR (HEMOY HERAFEUVIYREGIME AND
carC| noma NSCLC) as well as for deciding whether to
Tk %F@@@w\amﬁcm@l&&mﬁeﬁ@ ASED

g?EoLwSENf”o?\Iappr OXI mat(géﬂil y&‘ﬁj[gwﬁﬁung Sa_\ﬁz:ers,

with 1.2 mllion new cases worl dw de each year. NSCLC
resulted in nore 15 than one mllion deaths worl dw de
FREBBAIF JHHE 1N VENET QN g ng cause of cancer-rel ated
nortality in both nen and wonen (31% and 25%

respectively). NSCLC conprises a group of

het er Byemesos wivseaseslygeo tpd tls,:egef €T RyeCakid eand/dreCA 1X as

rognosi s and .nana .S . ro i denti cal .
PESREORE RS F B A1 @ﬁ%ﬁ%%@%ﬂﬁé figRLaRp e} Frlf Jung carcinoma
st ot PaywEIRRs e dbdemkiwtcadr td dpp fyeﬂo'NSCLC patients.
carci noma (SCC), accounting for O%to 40% of NSCLC,
aI so st arts in the larger breathing tubes but grows

i of these tunors varies on
SI S, Prlﬁftﬁi%é k@‘?‘é. oma i s the nost conmon
subtype of NSCLC, accounting for 50%to 60% of NSCLC,
whi ch starts near the gas-exchangi ng surface of the
| ung Bee-swrlluslliheg gaecer 2§S§1§)m099@ts fipreapproximately 80% of all
g%ﬁgdeg’salv&){ﬁloll fﬁmﬁi%{l(fl'e v?@l"‘ d Xch Ve éL@ &0kted in more
responses to ‘freatnent an& arg ceI car ci nona
than ank asﬂlhcgr dxwthsgwbﬂai\mdb hatzogt ans inderlcading causcfdaanadr-related
the | .un imari | osi s af excl usion,
Eﬁ&a(mé% bprraer ¢ QTP eﬁnci zﬁg)?srowépecrwelws usual |y
reclassified to squanous cell carcinoma or
adenocar ci noma. 30 WD 2008/ 125612 PCT/ EP2008/ 054402 2

St ag eNQCh@pcqug)rtsbs t igeomletqlagdnenmssdiiswsél'sl\g\fpspﬂ:ds‘regsth@ﬂbecause

Ehegtpé?ﬁn t@go I%?E@gimﬁérlﬁ‘ﬁégwyh]éieﬁ“%‘%ﬁt Q‘Q%VSW |t8?1 feffowing subtypes

Pakld €6t thdF HifSIowd tdanSben il@ftifRUOYNOShwmand tdiR b Bitma (SCC),
options. The stages are defined as follows: Stage II:

@eaurting r| ¥atted0Vn od NSCIdhealsaupigrtantl theadrgrst breghiagctubes but
%rov&}sh §10% delr ar%gamng ytﬁyt the size of these tumors varies on diagnosis, (ii)

Adenocarcinoma is the most common subtype of NSCLC, accounting for 50% to 60%
of NSCLC, which starts near the gas-exchanging surface of the lung and which includes
a subtype, the bronchioalveolar carcinoma, which may have different responses to
treatment and (iii) /arge cell carcinoma is a fast-growing form that grows near the
surface of the lung. It is primarily a diagnosis of exclusion, and when more
investigation is done, it is usually reclassified to squamous cell carcinoma or

adenocarcinoma.
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5 nodes or outside the chest. Stage Il : Cancer is
| ocated in one lung and may involve | ynph nodes on the

wGea0ve/1536tte  of the chest but does not include PGTPP2008/054402

nodes in the space between the |ungs (the
medi asti nun) or outside the cRest. Sta _ ens: Cancer
is a single tunour or mass that is not invading any

adj acsfape gfoupg ofthe NSALIOY:RlcMBSn ANMGUbIBRY @ + YhiBhry tumour; N
nodes away fromthe tunour, but not outside the_ chest.

Strggiongd r&ﬁmp@mé@%, M s disng arptasirsa risrmia theoidentafiagion o f patient
éﬁg&@xﬁ tSImllPa!ﬂltp %tos@ Uhe 'trgeﬁmteﬁ€optﬁ) § Slthe s?g??gre d¥fined as follows:

I’TEt ast asl ze erent sites

gﬁﬁ%ﬁ 6 Cgﬁés Of%tedrﬁlé Oé yo%%e é’ng a8fiqlaei‘ V%éfa%cthé dfacent lymph

Abdgeael outbide eleetiestEast ern Cooperative Oncol ogy G oup
trial of 1155 patients showed no differences anong the

SReEDL tehaRi e %ciRadn ofé ﬁﬁigaetn'd%zf’}aﬁllvbtv@iﬁln h nodes on the same side
ci splatin/gencitabi ne, cisplatin/docetakxel and
efttisopieat bwi/ doss| ot drelhide txrepanpdaseidi i spherebetween the lungs (the
ressi.on ) ths, and nmedian 20 survival

&E§Q$H§nwéﬁfﬁﬁum%ﬁ%c%§ raII five-year survival of

at s Wth.NSCLC has remai ned at.less than 15%fo
gﬁg-iﬁé CHPS) af SHEICHEVHF OF YIS WAL 8- pE SPvad i Any Aliaccnt organs
Y@ inQSIVAC&RY sH rﬂ&etlﬁnﬁlhﬁod@l%va? R ethe Ahmbite biaok ﬁ{ﬂﬁtde the chest.
bei ng around 60% for pathol ogic stage | A and 113, 34%

e SRBEEH R 2O STl o Yo gl Moy ST Riice e

slicage IIIB (TANO 1-2MD). In stage | and stage |1 NSCLC
patients, approxi mately 40% of stage | patients and

S8t 0V : ctha@e hhd sPMSdL 6r prtdsebized, db diffdrbltisited invie Boay,Svhich may
of surgery, mainly due to the 30 development of
BF%ﬁ@3%%¥4§W§§E§ﬂwTﬁﬁ§m§roup conpri ses patients who
m ght derive a WD 2008/ 125612 PCT/ EP2008/ 054402 3
not abl e benefit from adjuvant chenot herapy.
Unf or {Thngiregnosist dfesadrahsedaNSOILES tsndiismal A ebdcablEestern Cooperative

i cal pred|ct r of currence abl e. ng the
({1 fEcns talii eb 1 ]g%cd?aélﬁmét $he; %cd@fgj fogs among  the
&E&ﬂ&hé@pl@@%ed%lﬁ’ﬂﬁﬁﬂﬂ%lfﬁxep %ﬁ‘f)%mﬁg%}ﬂc@c%lﬁe ang1dtin/dotetaxel and

just now that the new technol ogi es avail abl’e are
aarb@pmtmngthltaxnl/ ébterajlamedipo kiyreoto pd @assjongeare3, 6 opomnglss iand median
| evel ﬂ nutatlons aimed to predict the

SiY'ed 3 rnpact of a given therapy in different
groups of cancer patients to tailor chenotherapy.
Representatlve exanpl es include the relation between

t he THhamiemalefipe-sedisurvien @f phidentewpbAS¥ Ldnbag tgmained at less than

%’%Vﬁmy @1 p\%ttZ% y%n;s. ﬁgw%veef:c’the five-year survival varies according to the TNM
subset of the patient, being around 60% for pathologic stage 1A and IB, 34% for
pathological stage 1IB (T1-2N1MO0, T3NOMO), 13% for stage IIIA (T3NIMO, T1-2-
3N2MO0), and a low 7% for stage I1IB (T4NO-1-2MO0).

In stage I and stage 11 NSCLC patients, approximately 40% of stage I patients
and 66% of stage II NSCLC patients die within five years of surgery, mainly due to the

development of distant metastases. This group comprises patients who might derive a
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10 (see EP 1 381 691), beta tubulin Il nRNA | evels

and response to tubulin interacting agents, PTEN
woredoRgIbssti on and resistance to CPT-11 and STATBCDERI008/054402

expression and resistance to EGF interacting agents.

Al though a wealth of data indBcates that changes in

the level of several gene 15 transcripts can

hathblyer@efit fions ubjovial clexpeedramc yUsfortangellyNehere is at present no

differential chempsensitivity between NSCLC patients

wllﬁhlewhelcéldﬁédlmwpgt?@%fnce@vali%béf‘sent no predictive

genetic markers of chenotherapy response are used for

tailoring treatnent. To further inprove the survival

rate Doripatthempas 30 tybadlSGbdicalt dreologito yaes focused to optimise the

cIaSS|f|cat|on hased on nnlecular al terations

eptapgof capreh Pafigds erd daisilBH AaW fhap theynere t@?@ﬂ%glgs available are

t f {i :
P Y R L TRaR Went SRR RN IR Ty mutatons
gnwdtth p‘r@dactcthe Detr:emecmd (tEGER)yact f ahpvanetbepppin flgferent groups of

i der mal . It i.s a nenper. qf . the .

e pilioey B RIbE chifbReraby Resrastieiye Gramps rpghdc 1 relation
BtRSEI Yhe! B MMCKAr 8GRRERH dnUItAS r&iPokdcnaviede sEFAl with antifolates
ErbB-1), HER2/c-neu (ErbB-2 Her 3 (ErbB-3) and Her
¢ EPpB34) 69Ela|b|ataetx1bglms TymRNA lewels andir¢sperscandubyin interacting
& ethk \ %ﬁ%ﬁi] R%th lPathl arI]lg, r%g tﬁttlgrs t%péﬁ'i" f1'1 dI %ﬂf? over expressmn and
Hrctadion rder mal or "rArsTorm n
gﬁﬁwmhaﬁaDBEmnaaaﬁgﬁﬁknmUpon actlvatlon by its gromﬁh
factor ligands, EGFR undergoes a transition from an
i nactive nononeric formto an active honodi mer. EGFR
30 di RARhOFAL L QRaf oMa@at ﬁl%hda{e% thﬁt %ﬁ%éscm' Ak rl@&e‘f'l lf léls%ral gene
protein-tytosine kinase activit
aaisopptos phaor yinfiteren ahe f isweitayr mpméamgsmfu eemdl ntht hedifferential

-t erm nal
gﬁ"%ﬁ)ﬁﬁ%%tb‘ﬂﬁ’r §?t‘é(ﬁ?lbﬁfséﬁ%¢c?i‘%e%w4 L P ains AV attbest: aigresent no
ﬁﬂeﬁﬁﬁlvé RN RENEFAF IR ey Ole§idhse hhatscaS8PRiBlR: \t/lj\le)atment

w th the phosphorylated tyrosines through their own
TOOBVI‘&IEBG&]@I‘CWCT tHeP3008/a054%02n phtients with NSCLC, their prognostic

ﬁqagﬂé rbog’egpogll lﬁg Pec%g Plge{;%tioqlg ggéguzial glgﬁ%la%%mgﬁornev%m provide
e sebuedtt aRd CRSRREREnoIRIE| o6l RAL] YvenhRllYARISre SREctARAherapeutic
JNK pat hways, |eading to DNA syntheS|s and cel
PpPtEsinsf er at i on. Such proteins nodul ate phenotypes such
as cell mgration, adhesion, and proliferation. The
ki nase domai n of EGFR can 5 al so cross-phosphoryl ate
t yr OSTlﬂﬁe cpiesdlduesowth GicherrecaeP(BGER) tis itk a@gpm pabedpidermal
and can itself be activated in that manne

m@ ifher ¢HGa)- Fteladl mgmpetef theetd Bx%fréb/s@fowcim%m sglfamily of
40 LSOl Gl R VPR R el
Riat B (EbBA®) anddHdrun@rbBAo e]EGFRm:xpst:srdn trh.a Icall surfaorandy-4iKactivated by

ng Capcer. 2006 c 54 387- 98 a e wn }
mél&gréflL i vBse %5\%@%@, 5% & %gaﬁ?legws @5@ |a§<51 Appgsforming

growth factor o (TGFa). Upon activation by its growth factor ligands, EGFR undergoes

a transition from an inactive monomeric form to an active homodimer. EGFR

dimerization stimulates its intrinsic intracellular protein-tyrosine kinase activity. As a
result, autophosphorylation of five tyrosine residues in the C-terminal domain of EGFR
occurs. This autophosphorylation elicits downstream activation and signaling by several

other proteins that associate with the phosphorylated tyrosines through their own
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a reduction in the survival rates in SCC, especially
stage | SCC. Moreover, EGFR anplification was

was®eat@mted with a shorter survival in node- poBCT/ER®08/054402

SCC. Hirsch, F.R et al. (J din Oncol. 2003 Cct 15;
21(20):3798-807) have al so reported that EGFR 15

protei n overexpression can be observed in 62% of the
DifsbhotyrmRine-itidiag M YoinlinSClhest hﬁ)ﬁ/nlﬁﬂmg@%naﬁi%:pﬂoteins initiate
al so known as nmacrophage colony stimulating facto

gavsrl pignal &ansldé%twngqsw@s,f princappllyi haMARK. @H%r?ﬁfiaml% pathways,
t
Ao R0E%5a IS ol o Bty RGP, R oo

puchrangellcairation, adhl@lld:lﬂlaﬂg prEakfion oThe kihase ‘dbmlmndﬁi’lE@FR can

infiltration with tunour-a soc a ed macr ophages.
BaQ crafeREPPReY 4G HPERD S I [fSFRIGH lafse%ggﬁ?ﬁaaad with, and

Eﬁﬁﬁetmfaeh@atwm tHI I GRARE €T cel Is after co-culture
w t h macrophages (Uenura, Y. et al. 2004, Int.J.Cancer,

109 826-832). Moczko et al. (Pol Arch Med WWwn. 2001

scri bed the pear ance, of
oy eXRiopER g R RCHR SloraSBsitinn g R b afon) or over-
PalvitONhsver Bbat la¥Rclakedt RBth GORLMBer BF QUdReerSalRAMIIKE glioblastoma
anhydrase | X (CA I X), which catalyzes the rapid
mattdpaah\ead siupg emcere dnbpaitielleni en ahd<wat b (Luegp Cancer. 2006
) i r b S,
PRLSAR SR EOk R  BhOR R coPBihh SRRACRTR SR BRAOFRevels and

Chc@ldpba ih ant Isyrvivah rhyepexiSTEosgedialnstage 1 SCC. Morcover, EGFR
hypoxi a-i nduci bl e factor 1 al pha (HIF 1 al pha) acts as
aMpBeation fraariswaciand wih asBeteTauBval of n%f‘ab‘?ﬁilt‘él‘@ SCC. Hirsch, F.R.

%te alPqy 3}1 J)lu %'O (Pel y&@w RILQY QIaV%LJOXTGPIOI’tG@ QEat EGFR

een ed t expre ston 1s a st
proggdin otmtrmm‘éssmw&a ‘t&wbwwad in 62% af tlemVSCMO, ﬂﬁ%ﬁd@ﬁﬁﬂi in SCC
PCT/ EP /054402 5 with advanced renal cel

PEPHoe-(Bui et al. 2003, din Cancer Res 9:802-11).
In another study, however, CA I X nRNA | evels were not
denonstrated to bear prognostic value in early-stage
NSCLCCSBilm glsd knewnaks rhamgph@ae cariony2 306 ApINg factor (CSF-1),

18
9- 66 ereas a second inmunohi sto
BRI R S e B PPl G b EBEA T Qi3 R e Ll Oncol.
20035 RYOH3 BHY @&Uﬁbés"iﬁzﬂ‘tﬂ@ové‘bxp@éss@h of (IS GRMeRf ean%@t@ Sincluding
Dec; 54(3):409- ékg Apart fromrenal and Iung cancer,

NSECECarpivaihs pithetoneemiltsationavitixtunprreassicied mermphages. CSF-1

1 QAR NB TS50 S SR IRE5E, i, RLGCh i pncer e
sie@rm) dutiate Wi M}ﬂﬂagese(lmhﬁﬁs Yot alf 2016\4 |14t HesiRASI9:826-832).
progressi on and t net ast ases

MbeRocs He (Rynaraiodted Thawn | AUngturd Opanop b decdaasribed the
SRR DL s AP URIHR e FEBIERR NAIC plR L QR 10 he

éwsrol grdBP2- 811) . Ot herwi se, high expression of CA 11X

m ght be viewed as a marker of tunour inadequacy to
survive in hypoxic conditions

Carbonic anhydrase IX (CA IX), which catalyzes the rapid interconversion of
carbon dioxide and water into carbonic acid, protons, and bicarbonate ions, belongs to
the group of the membrane associated CAs of the CA alpha family. In hypoxic
conditions, hypoxia-inducible factor lalpha (HIF-1alpha) acts as a master transcription
regulator for adaptive response, including the upregulation of CA IX. It has been

described that low CA IX expression is a strong predictor of worse survival in patients
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- perhaps as a marker of hypoxia-induced apoptosis. 15
The reliability of the prognostic nethods can be

wo pmsazwerl by sinultaneously nmeasuring the exptEEBR10081054402

of several genes whose expression |levels correlate

with survival anong patientsSwith NSCLC. So far, only

few studi es have addressed the prognostic val ue of

Yol dexRIea SBhal nccflr @kdih@sa i(BuNSCLIC2088 00 (Mhc@tR& 9:802-11). In
2006, Cancer Res, 66:7466-7472, Chen,J.J. et al. )
per study) heweysedtd (¥ 3nRNS-1964s Wersaialdgmrnsteatedgio, beapprognostic

. e A1Q5-7113, Rott |
RS in JACRERE e CATPal oy o A7 e ChnsB 2906 & 53(1):59-60
oherche aesqpord Simatunohis@chohicalc btudyn roporgenecoc@latibe whowen high
by using .cDNA microarrays like, for jnstapnce, Ch t
afPreReTvnd 29p70utseRe (honray. Haghgl Lyag Cenea- 2009 QR GARI409-18),
%g% At ShereWhl Ghd G @hRleeSa WelabofdhifiealecRUio%O®8s 9fc expression

CLC. 25 Reverse-transcriptase polynerase chain
(reRRI) oand( RorP@REndsss alas ;lses ebsgrveidoby Grdiet iJf sti alg (Blood, 2006,

] that. predi ct suryival in CLC, .it allows r
ALt LALRGS bl predhsrtun 6 anereticnrumy Sh A decreases
GNBREErcANh drRSHhe|RBAbpAMS IMAGaGiR ral¥inG B8 MK pNtBeddthat in the
can be perfornmed in paraffin-enbedded tunmour fissue.
later pptaged & pmaie e W ihe dominued deh X gxmrssiprOsal long@oyrequirement
. ~9), | t I_Of. S 8.gepes 3
%\{1&@1.(: %tra#-fﬁg?egﬁ{}m%?ﬁgeﬁ%&i ggbf-:éﬁh lgr;t:lféerwm%, H&ﬁ exlgreg)ﬂon of C4
ad engit dcGiidvodttas Fbitkded Muhur thade@eiy lky survideni hipedc conditions
five-gene signature (RT-PCR) - including genes engaged
i ROthaPoifra MARKEF S HAgEe-Indcsd 36eRtetiSr el ated to tunor
progression - was also able to predict survival in
NSCLC (Chen et al., J din Oncol. 2005, 23:953-64).
When Bke radmbiitpoftthe pedgnestitOm2;ho8s t256& Ancreased by simultancously
PCT/EPZQ%8/054402 6 kina?es %RTKS) wer e exaqigid b% .
RPAPERS] I PIIIOP afe SNEEY entth VIREG £XBreptiQ 'psls cofrelate with
FRLASE 8hbAg FaMEIORMBINSET | WHEASRE Fddy LHRRMI Rive addressed the
overexpressing 8 of them- including EG-R, NTRKl and
piRaostmMaluerof GedowkprSsem mrbfiles 12 OB, L(CHkapeni, Mest al. 2006, Cancer

RE S 0brr g oteet Bt b rBoal i Thter aa st g o ol

2005, @AcbbencearM0517ag®s rokti, NOChiCal. A0GOINIERG. Y Mt NEY58:570-580).
remains a need in the art for reliable markers which

Supnlisacoussistectian pf i axproseormaf kepHedtion of igenesutan deeloge by using
C [ Syl neparticul in i ent t )
NRH P8RS AR Sl 3L RES, Bl heys-19) who

tsedbd o fidlegeitesigmtwb eithie cordlutédweitip aliniedl toditcdh of NSCLC.
candi dates for chenot herapy or not. SUWMMARY OF THE
I NVENTION 15 It is an object of the invention to

rovi t . u LGt i : nQs.i
01 8 AR R g B BT e o
aloplifyirghepothehapyrediat NBGval imh&Saliihoits alldwg hfer accurate and

Perp?osd%g}blei q{\ﬁﬂt iql?arrlltljzi%gt?orf %%cri] dist Igl?etapeErG;ﬁd leCsSsF_lg'bo%%gls %an cDNA
microarrays and can be performed in paraffin-embedded tumour tissue. It has been
described by Endoh (J Clin Oncol. 2004, 22:811-9) that the expression levels of 8 genes
by RT-PCR correlated with survival in lung adenocarcinoma. Furthermore, a recently
identified five-gene signature (RT-PCR) — including genes engaged in tumour-
macrophages interaction related to tumor progression — was also able to predict survival

in NSCLC (Chen et al., J Clin Oncol. 2005, 23:953-64). When 56 receptor tyrosine
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| X are independent prognostic factors and that the
expression values of the three of them can be

w@owbilzesi2 t 0 obtain a ri sk score which al so previ/EERO&054402

significant 20 prognostic value for patient survival.

Therefore, it can be used for6decidi ng whether to

apply chenot herapy, providing an inportant tool for

RiA8$c0 TRTKRY W x@miGAEBP RITEP@R YN ichrl ks NSTLIATRROH&zard risk for

survival in this very common and fatal disease. ) )

metasiasis dgYSorment avapiipeeasgd PeiMqURLOY e BE rfdhemesincluding
t ReFR & PranBTIRG 1CEN t 2 urvi | et

26}?‘? éring ? raggnlﬁgﬁr%- Q\r/lrg%r@g?‘fv Iéu%gélbé‘%ggsr’q%@gfgeh ®3:1778-82).

Howpvérsharg dfhlecse Studjzs hate foansddoml patdicgn gdiNAvilradipagents suffering

unor sanpl e of e patient; b) determ ning the gene
éQB’rté%§fi‘rggStP%'\§@Ifi\%§fL GFR, CSF-1 and CA | X genes in
the sanple; 30 c) conparing the expression |evels of

EGFR, CSF-1 and CAIX genes in the sanple with

r ef er Angedmglyuderé omaGFRne@SH- the amdfoCAcliaklerpriessvbich can be
| evel s erein,an i ncreased e ion.of the EGFR . .
el dredt e g oo r e N Sy B8 B paTiac pationts
bhe ety Wady JTeSECt ah® whitd, E&Bﬁﬁﬁgl%eca‘ﬂ%eliﬁéd toSdecide on whether
i ndi cat1ve that the WO 2008/ 125612 PCT/ EP2008/ 054402
thegpatigity allc copdigatosfos ch¢methpgppar ietnt wi | | be decr eased

with respect to patients wherein expression of the

EGFR, CSF-1 and CAIX gene is not altered. In a

further enbodi nent, the invention conprises a nethod
wherein, in addition 5 to determ ning the gene
SUMMAR Y OF dbdi ENYEN ¥\ CSF-1 and CA | X genes in a

sanpl e, the expression |evel of one or nore additional
genes selected fromthe group of fibronectin 1

fi br onestdannoljeftFdI the, investudr o mpeawdd ar todbl (1SN to predicting the

anilli.n (ANLN), Yy hydrol.ase 4. (P VEGF- C,
RibeRasie ! R b ﬁ% a a%_@@enfortcﬁcgn}gew &EW&@ apRly fgemgtherapy
#l ROCIBasHE EGthordRBHR! fre@int INChEASRH TS LSS POFR! C8BY! and CA
of said genes in conbination 10 with an I ncreased
BX pre ssicpende@-Rog@sic Ifagnts anddthet das edresspmesdusnofothe three of

I X i i ndi cative that the surviyval, prognosi.g of . .
R <P OTRITEY Beolial: aadsky ST PsL pURY Togvides”a significant
Prfzh&dtc SvaRefoe hitidX RSl OhelifolcN @ BAMR 1BENRS dedidMY whether to
altered. In a second aspect, the invention provides a
o gh¢raethpiapyi crriowigingh eans ypgpartent ofool 150ty grstareiing NSCLC

f ' fr 0- l-cel]. | cer -
SRR 37 BR8P PR e MSERE ciscase.
ti ssue, blood or plasna sanple of the patient; b)
determ ning the gene expression | evel of EGFR, CSF-1 .
and CACtoxdigehied § Arst RRECS HRpMESNtien PEQHIEa| Piigd dorregécting the
%ggf:v% S ﬁal?l%ntbs%?feﬁng FrohforBXRAIESSI Ridg lgY&k ™N 9&Lé%(ﬁnprising the

steps of:

a) isolating mRNA from a tumor sample of the patient;
b) determining the gene expression levels of EGFR, CSF-1 and CA IX genes in
the sample;
¢) comparing the expression levels of EGFR, CSF-1 and CA IX genes in the
sample with reference values for EGFR, CSF-1 and CA IX expression levels
wherein an increased expression of the EGFR and CSF-1 genes and a decreased

expression of the CA IX gene with respect to the reference values is indicative that the
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20 and CA | X genes using the fornmula [0, 93xCSF +
1,4xCA IX + 1,1 x EGFR] wherein CSF, CA | X and EGFR

wa@e@stitss1z- scores of the expression | evel s of PCTEP2008/054402

CSF-1, CA I X and EGFR genes respectively wherein a

ri sk score higher than 0 is ifdicative of poor

survival. 25 I n another enbodi nent, the nmethod of the
burvesal p@anbss apRhideshtitst Wit bentesreasider h Redpb& WNSEAtienisSwherein
squanpus cell carcihonma. | n_another enbodi nent, the
praersnat thBGFRveRFilowmdi A &% genels nobalisrede 1A, 1B or

stage Il NSCLC patients. 30 In yet another enbodi nent,

the nucleic acid is isolated froma tunmour sanpl e,

from l bhwthdr ambddioena tisenuemt®anphereés 4 hethodtwiendin, M@ddition

2008/ 125612 PCT/ EP2008/.05440 I ird , )
ton 8_etFW§H]tgi b Provragessan ﬁ%‘fﬁ%?o 8§1£6$F1%‘ eéglla{l n@mg ﬁ?é r8CHes 1 a
%ﬁﬂl@,r’tﬁe eﬂggécs\%rﬂ 1@%@1 CN?QH&O?HB% LhdRordal Q@He? g%l@étﬁtch frlomt the group of

chenot her apy I C nprises the steps of a) i1solating
fiRNAcdtinoin fabronessine] (BNopdnedinpteasptar 4 afVR), ahilting ANLN), prolyl

AR APl ST O G BRI RIRSERRLEfiohee vate i
SI0F Rk, WRereMPie fiRl@led 8MRéSionl ofEfdyRof SRl pdnd@Nid efhbination
I X genes in the sanple with reference val ues for

FCERD @srascdagrprasaion X elkipr e8Eilopnd evlefrsaspd exxerassign of CA IX is
inerea SSi 0 s R -1 a
RERRSR PAORFER sl R SR AP o HEED, 0 B o

parichievlicetia cepressiondUfs sirfic &k datdt\uelebat the 10
patient should be treated wth chenotherapy. In a
further aspect, the invention provides a nethod for

deci dingcg%\é‘t&ﬁ& %ﬁ&ta‘[ R BEE Bﬁ)léfcfeg b | R ?re%ﬂ‘i’l %‘{ihé;%rvival of

treate enbt herapy conprising the steps o
a paticat suffermgNAorh nomsmallicskd hevg dahcodNSCLL) asmprisagessteps of

S P, B Pt S
(c) cq Gldlehinde eldogk a@%@gs%élg@iélhﬁ HAR SO 1608 CA 1X genes in

expression levels of E and CA X genes
usi ng t ke faordeyl a [0, 93XxCSF + 1,4xCA IX + 1,1 x EGFR]

wh [ F.. CA | d E th - f
oxpr cBo BT HYER S5 oA aP i PRI S S ERE R ey o AR  CSF-1

0 is indhgatA ve gbhatustnah®@rhont ngo@mws@ beskcaabed 1,1 x EGFR]
wi th chenot herapy. In another enbodi nent, the method
for deciv&e@nﬂ%{ k¥ Dy apd £l agthe erspergs of the expression levels of

the CSF-1, CA IX and EGFR genes respectively

wherein a risk score higher than 0 is indicative of poor survival.

In another embodiment, the method of the invention is applied to patients

wherein the NSCLC is squamous cell carcinoma.

In another embodiment, the method of the invention is applied to stage IA, IB or

stage II NSCLC patients.

In yet another embodiment, the nucleic acid is isolated from a tumour sample,

from a blood or from a serum sample of the patient.
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NSCLC shoul d be treated with chenot herapy according to
the invention is applied to 25 stage |IA, [|B or stage

WO booBISEAR2 patients. In a fifth aspect, the i nvECIL/EPI008/054402

provides a kit for detecting altered expression of

the genes EGFR, CSF-1 and CA BX which conprises a

first pair of prinmers which is capable of anplifying

a regimonthidd dspEdr, tha iBeaendpRaides afm@hddTR Hevinghvheher a patient
able of 30 anplifying a region of CSF-1 and a third

E}’equﬂan NYrlirehaldpe Bpatpd with shenetherpy wpvighs spnpgiscegthe steps of

regio | A8/ 12

pct e Mg B B AR Smplc of the parient:

al so boderneriagahe pamsdxpadssian déviel 0fi BIGHRaIGSFof ang GATEX fenes in
apabl e of anplifying a region of fibronectin 1 (FN),

ﬁﬁ%’inpﬁ’; receptor 1 (ISNR), anillin (ANLN), prolyl

hydr o&)a&ﬁnﬁ]aﬂ(lgh‘ﬂ% €X orf:leVMEFg%l EQFRKCAAOO{M (& IR 266ls in the

a further 'enbddi nent, the kit also conprises a reverse
sangnis erithptsmce values fou Eﬂf& GelbbanhEAtLX ¢xpecsbiou davelson

lates to th f the ki i Si t :
Cpect RHECo GEFRREGroanpbP bSO R SuF ol Srie 2geAagercased
EGrRsioaIfthe andChend with 9és Ng@c&esl it deRGetda8afiik V4 Ml@ilcgate that the

a patient suffering from NSCLC and for deciding

patnhghould lpﬁawéfrdtwélmfslﬂfémthqamsac shoul d be treated

wi t h chenot herapy. BRI EF DESCRI PTI ON OF THE FI GURES

Figure 1. Survival curve of the patients according to

the rimsk faftRéreaspdé, Hieglhventdon provideyal nfétlfddeﬁarf@bldlng whether a

patients with tunors of 4 cmand small er according t
paEent suffesing MSrleC phrouldypeitreased yith ichemathgiapy comppsiag the steps of

| ar ge t

e LS BRI BRAE G thg skl oRid he pens:

i nvenb) daternesingelse genct dx@rdssinalilavgl bhEGHRR) € SArband Caf 1X genes in

E@G:R CSF-1 and CA I X nRNA provi des a signature which
PP es with prognosis and survival of patients

suf f efch Rl chILGR NEGL Ceord 6k AlealBloy ’theoéigpkéﬁﬁbﬁ I&Q[Srd'f‘ EWFR, CSF-1

the signature (tunours expressing high levels of
8E-RA CSEetesmirig thadoinoila (GBS 1CKTAXINRNA)L WHGFRI5vherein

el suryvival expectanc wher eas .pati ents which
SR I A FOHE TR ERFEC s SRR Chances
t O SUiHérém a HEN &RYEhighéhBars ) GRLItABVE AL leSALOR HEEIE be treated
to predict the deveigoprrent of distant netastasis and

wahgbemetdcsghryt her to apply chenot herapy. Thus, those
patients carrying the signature should be con3|dered
for adjuvant chenot herapy, whereas patients who do

not showndthe &higstmuite tiey tettld for kirbididgowhethef ktpatieatmsuffering
the 30 cheppt herapy. Thus, the signature derived from

Nﬁgl@xﬁp@gisp% freptad é?‘flgl @}en]g@q@py@pmﬁmg to the invention is applied to
stage IA, IB or stage Il NSCLC patients.

In a fifth aspect, the invention provides a kit for detecting altered expression of
the genes EGFR, CSF-1 and CA IX which comprises a first pair of primers which is
capable of amplifying a region of EGFR, a second pair of primers which is capable of
amplifying a region of CSF-1 and a third pair of primers which is capable of amplifying
a region of the CA IX gene.
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and CAIX wll provide an inportant paraneter for
custom zi ng NSCLC chenot herapy. WD 2008/ 125612

WOEFODREEXS0D8/ 054402 10 Accordingly, in a firstPCI/EP2008/054402

enbodi ment, the invention provides a nethod for

predicting the survival of a Patient suffering from
non-smal | -cell lung cancer (NSCLC) conprising the

st epsinod ‘fudferi dodirh&tg, tHiBNAt kIse MoeprideP it RastinCaddfitid e pair of
patient; 5 b) determning the Pene expression |l evels
BMesFRPabisFof] arplifyire pxcginesf ififroncién dappVe); iesulin receptor 1

ri ' \Y f .
(IRRE cll LR ORI AR LEGETE, T ORI 74
EGFR, CSF-1 and CA | X expression |evels wherein an
i ncreased expression of the EGFR and .CSF-1 genes and a
decr odE2 Tty ﬁﬁ@gglﬁ}ﬂ‘}t’ége kifalseaomprisgs ﬁéeva%%%tra}né@ﬁga%e-
to the reference values is indicative that the

survival prognosis of said patient will be decreased o
Wi t h Ines pedter tobpdiniaantthe wivengom relatep tethei wa affthe kg comprising

G-R, CSF-1. | X [ t. al d. F
(e auases w5t e etee oo Sl et bt ERRLEHER- CSF-1 and CA
BRRbY pEeiRi; NAE aBWivdl tofl & patldnt RUEEERAFoE INSE@NhASor deciding
the tunour tissue. In a preferred enbodi nent, a

pbethpionpasfenhstfeaing NS(d<b shqulbbs trepiepwith shemétheigpwhi ch

the tunour is obtained is al so exam ned. Preferably

this is done prior to the chenotherapy, usually during
BRIBE'DESGRIPTION OF THE FOGURES t he net hods of the

present invention, tunmour cells are preferably 20

isolated fromthe patient. Tunours or portions thereof

Pl taGoh /oS FAich ATl DR Rl oD al ned

routine biopsy. I'solated FromTfrozen or fresh
Bayupd 2sSuisivakxtivas f@dpdticos whie twedis oflyy canyndo$mailkee according to

t hods typical i.n the art, for exanple, = Sanbrook, y
L R oo AANARE IR netiong PbUIBPTCRET IR 46 ABorai g thei risk
&g@yﬁbl (2nd ed.), Cold Spring Harbor Laboratory
Press,” New York, (1989). Preferably, care is taken to
25 avoi d degradation of the RNA during the extraction

PG ip BB EARPLA GR RN 5 onL i Popr oo

formalin-fixed, paraffin-enbedded tissue sanple. 30

Fi xed and paraffin-enbedded ti ssue sanples are

pr ef el hegrdsetdosationaesddesria thp fmgdiigythasthg amemalef EGR, CSF-1

i i I ' fi f I .
RECH e RAPEDE TR sinnls AR ey o PR sl rvivl of
piticatsopsierisg fipine Ngtilah Acofdifigly, palieparafd/ing thedigndture (tumours
exenpl ary deparaffinisation nethod jnvolves wash

PHECSADEABE ool O 2 ek 30 BRDGWaIsblow ievels of CA TX RNA) will

have low survival expectancy, whereas patients which do not carry the signature will

have higher chances to survive. Moreover, the signature can also be used to predict the
development of distant metastasis and to decide whether to apply chemotherapy. Thus,
those patients carrying the signature should be considered for adjuvant chemotherapy,
whereas patients who do not show the signature are not likely to benefit from the
chemotherapy. Thus, the signature derived from the expression levels of EGFR, CSF-1
and CA IX will provide an important parameter for customizing NSCLC chemotherapy.
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paraffini sed sanple with an organic solvent, such as
xyl ene, for exanple. Deparaffinised sanples can be

wo edugdessied with an aqueous sol ution of a | oWePCT/EP2008/054402

al cohol. Suitable |ower alcohols, for exanple

i ncl ude, nethanol, ethanol, pHopanols, and butanols.

Depar affi ni sed sanples may be rehydrated with

succeastorginphs hgsa Widsh chdoimdnt,atieondlehors Pronitens afethod for

decreasi ng concentratjon, for exanple Al ternatively

predicipghcesuryigalg frmattlﬁwe&ﬁ%rlpg dopn pei-Fall-sely hmgopancer (NSCLC)
sanple is then lysed and RNA i s

éxt aC@%@EFK%E§{he sanple. Wile all techniques of

gene gmpﬁﬂaﬁganRﬁwoﬁommmmnmasnmﬁébfﬂ&;ﬂnﬁﬁgonlcs 10

technj que are suitable for yse. in rfor

f or egf& figiesapRg e geng meresPaneYohOf FHER gé"ﬁﬁ hnd €A 1X genes in
expressighgheyel s are often determ ned by reverse
transcription polymerase chain reaction (RT-PCR). The

det er o matmpamnothet qxpraxipndseionf BOER, (ditgbrndf@MAIX genes in the

requires the simultaneou 5 nt e .

expr essi® %pgfw%}l TGS fqe\sl imﬁ@?@ ' gg’joAU?E] expression levels
GABllOln heRased cXPNASIONOSE tIRX BIFRS iafd) ¢§F COoge@nind a decreased

across all tunmour sanples studied. Preferred

exfressioncd tRNGA Phetnedwith respedtiio shonigferags vRNAS i indicative that the

(5 BRI TG P e TS PHELE Bl v

exRERRS FhAEGBRSCEFI] dndr@allX senplsant alfdred.r aw
expression level is then nornalised to 20 the
endogenous reference gene. Ot her nethods known in the

art ¢ . | At i f "

Cor 578 REHRRLpuRR 900 LBl Vi EXE GO enrlERerapy. i
pfeferaiRiNé e)tantin@theaumemmmuié ﬂg amrecﬁaled:memmmimenm asttfoadf normal
t.o ohtain the re atlve I of . R, CSF-1 and X

BSBF 4957 bie. Page otgmaFr LGS ﬁ&sov%ﬁmvﬁﬁ hﬂiferably
1 is'dBfe Bfidr B é}%ﬁﬁi)’the?eﬁﬁl QLS HRARE Rinfdur tesdilor081

I ncorporated by referencé herein inits 25 entirety.
In a preferred enbodi ment, the reference val ue used

Lo B AR TRPIBANSE o1 pERBL S5 B BuTER o ooy

Isbﬁtdae%rarthe palidae Dim&utp oL peidns lt}ﬁ:ycﬁif%r@éurgfé&gy rdsSfted. from the
and CA | X measured in a RNA sanple 30 obtalne

p@@lnt Ay ob@ing tantawting badpSRNANFY salaedcfowy frozea qugfmhlr samples is
g’)ﬂ% S fr8?1t ﬂ# n%gﬂs % g)ﬂl}lo’%ythé rrﬁ&h@ﬁsgr rlcaﬁ)aﬁll it &rt, for example,

previ ous e neo vant che peut

BarablodRNFischcOnge Mh)mstm&dblamlmatmlngs aelabalatdrys lmeaihuall; fiznd ed.),
| evel of this narker expres

Erldndnstty Hatber Lghomiory 8Fﬁ§§er1§ﬁw\&|’ qrh (1#?88,) r?é%ﬁera?hlw éf%'i’els taken to

g%ﬁ?Egg%ggﬁ8§ﬁﬁkgﬂﬁ%éﬁF§gg%9%${ |nc¢%ased or

"decreased.” In a particular enbodi nent, an increase
in Efre33|on aboge t he rﬁference v of at
8

1.1-f pajtigylar, ocgmleg“ he Fprestign 61%)3 18 determlne% using RNA

obtained from a formalin-fixed, paraffin-embedded tissue sample.

Fixed and paraffin-embedded tissue samples are preferred because there are
broadly used storable or archival tissue samples in the field of Oncology. RNA may be
isolated from an archival pathological sample or biopsy sample which is first

deparaffinised. An exemplary deparaffinisation method involves washing the
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fold, 30-fold, 40-fold, 50-fold, 60-fold, 70-fold,
80-fold, 90-fold, 100-fold or even nore conpared with

wo bmsnefeer ence val ue is consi dered as "i ncr easeci/EP2008/054402

expression. In a 5 particular enbodi nent, a decrease
i n expression below the refernce val ue of at |east
0.9-fold, 0.75-fold, 0.2-fold, 0.1-fold, 0.05-fold,
?ar@ﬁﬁnsfe@ damPle02vitiol gh  Srgldict @bEent). ORD- akolkgeas, efsenexample.
ess conpared with the reference value is considered
Repargiimissd sagples suppe sdivdrpted witinga aﬂ@equﬁtselﬂm@@ Bf adewer alcohol.
y g
SERARPILALY SLBpp, TPPSSIAEI R0 AOUARY: c1RE0, b and
bntamss. abépaﬁifﬁﬂbabiamlﬂesrrﬁﬁﬁbGM@dmwdmh ﬁlﬂ:rcesEGERyashes with lower
F- CAIX, Thus, in a ul ar enbodi nent, the
%?@@rﬁe tigp Qb deqrppsitie: ?%&?@%&@ {08 anraglerfggg@am@é@it&e sample
%m&lt%gu@dbﬁ%rﬁﬁ’ifs%é $h@ @e}@rr IRt %Hﬁ% R¥hen lysed and RNA is
cal cul ating percentiles by conventional neans
extraotodifrgn thessatopbt i ng of a group of 15 sanples
i solated fromnormal subjects (i.e. people with no
di agnosis of NSCLC) for the expression |evels of the
EGFR, vl hilardhfudsXof TRBe "dxpedssion etofilify ehs$ vedin at NRBteomics
be assigned, preferably, to sanples wher @i n
texbniguesi oiv speale Sorfuse in prefarmirg thedmegoiag dspecia af thierension, the
%g'neeeq(l%?ésmgg lgveLJ ﬁe o)ft%glc{%teg&htg%far e{é étl)s(g rtrr%ﬁsec’rlgtelérl?p ?glgfg}eg%se chain
kﬁmﬁh&ﬁﬁgB@R)to or in excess to percentile 60 in the
20 normal popul ation, equal to or in excess to
percentile 70 in the normal population, equal to or
in ex
cqual TRotespiRAIEATiS GRRyloR o en RN ERAHIE O muttancous
popuirahé¢ornf thadxpguaon tod aocorstitueixe dBSAt @ grejogemtus | @n@bl, i.c. a

i th nor mal popul ati on, 25 The present nethod j.s
EEI- Oéefwrﬁﬁﬁlea. St PHY0h Qs i ?bévmslﬂr 5%1%1?18%@1141601 Preferred

2l bR RYASTIRARIADY ARESf 1 NSRMNG, (hnpladdh m&%m% GAPDH
cell carcinoma (SCC), adenocarcinoma, includingt

bM‘h‘t:hMmt eefbaed osrth,fr mibregml hESSIIRY A conTrorhehibt menmf\t stable
arc

Pariog GOl SUEGF SBPERT oV L R aByar SR grorlised t

tHeShaftendB! A%ta8dcSienEr@her Mblhvds kiGviTRE tAedrti cin Bk $9ed, as long as
suitable for predicting 30 the survival of NSCLC

Wtwéri@\selsm%E@ﬂFR (v 1 awb CAabe caubgiassignyd toghesaples, Levels of
tn'ﬂ&“il dorntge cgtt‘rgs%%n{hﬁé 5dfh (Ee{n’ P@gngefaglﬁreg (fé %%ta% AEE ek;{)lve level of

nours, Wwhereérn Rror € erent sSi zes.

EG(FRe (ﬁBLIyand 0& Ixedpedsioh. SthedardwRiiodeoof higasuérhahlvecll known in

for predicting the outcone of WO 2008/ 125612

90084058 A xample kP ledt lsOHaipcpporaltfobys refprgngceherein in its

than,4 cmand even nore preferably for predicting the
outcghe of patients having tunors in stages | A and |IB.
In a further enbodlnent the i nvention conprlses
measufin LN t.he s bi ql ogi cal l.es. th
expr eég% HrPyanooget. e idretia e SiialcigRiping whether the
WHRERIOA S@d Gene sample is "increased” or "decreased" corresponds to the median
value of expression levels of EGFR, CSF-1 and CA IX measured in a RNA sample
obtained by pooling equal amounts of RNA from each of the tumour samples obtained
by biopsy from cancer patients previous to the neoadjuvant chemotherapeutic treatment.
Once this median value is established, the level of this marker expressed in tumours

tissues from patients can be compared with this median value, and thus be assigned a
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gene is selected fromthe group of fibronectin 1
(FN1), HI F-1al pha prolyl hydrolase (PH4), KIAA0974,

wo bmsazisin bi nding protein anillin (ANLN), thePCTIEP100$1054402

receptor 1 (INSR), vascul ar endothelial growth factor
C (VEGFC) and the neurotrophilZ tyrosi ne kinase,
receptor, type 1 (NTRK1). 10 The invention al so

ROEIPbF SBscréastE®t A" deorcagdedictd partichrr Séiﬁb/ddﬁﬁllantpfana increase in
patient suffering fromnon-small-cell |ung canc

?m@_@)n @Qﬁ%ﬁhesﬁef@elt%eVaé‘tee%fsatdﬁaSé)l l-fdd, gt 3- dnia@ldf Hy#ald, 20-
By R 870,56 BB oy DRIP4 8P o

tdrapsadplig) th) refetenut ataiuegisa conssderst (ase‘ 1m‘reetshé” h:apﬂeSsmn In a
of the ex ssion | evel s. of EGFR C§ and CA |
arugrlnﬁ IRRL & ase [noe)g)ges)gloeép :E  IGCIENCq y@lqﬁ of at least

é@lfola oﬁ@gﬁld \Wherogd, . CRiTd, 66%- kc?ida@dzéfﬁfﬁi @6? fdlﬁeo 01;fold, 0.005-

Z-scores e gene expression levels CSF, I X

frddl cEGRRN lesss paropareé|with 26 werceém Valucllskcossldcled msg‘l’@creased”
than 0 is indicative of poor survival. The gene

Stre identified in the present inventions is

suitable not only for predicting the survival of a

patient suffering from NSCLC, but also allows deciding.

whet hBre & paerrehtccsyarfabHity go-8ISEhEts Fdfing theager wae.edc.) 1t is very

i nféguc]it Qe%tph%%%m%vﬁ%s&%fjé) 9 le:%abc}lsh rﬁbgblu‘rt%rrgfg?efnce values for EGFR,

Fon"provides a

dspildiang @hetXerThas,pat laerptartﬁﬁlas WhteydimgntNSKd- Ceebigb dvalues for
be treated wth chenot heg@gé_ whi ch conprises the steps
ofcregyed) | “desrageARAHR 1t apddo kAt 125 pyarestion gee determined by

I
BRAAATp koA FPSLA SROR, FXRIERE B0 LSHE!oPh wroup o
mm:lasr isolgtet! fre xpimes sulgocth eive k)soplé wHEGHIS, di@%si:k oA INB(TAC) for the
BRERCBIRYe ShecOT Babrctl GA TReyF o TS SHb A8 E Hen be
Esg% E&’%%Q&é%%%an%‘ﬂesmﬁ&@ihrbx@fbshﬁﬁ rl@\%%e%recﬁ@ﬁim QSF-1 and

GFR and CSF-1 genes and a decreased
ékxp Désgan@m 1$)feqtl¢1et0CAr X ege@le ofi pdicangisp 861t int thet hgmal population,
r eva SISIndI vet t the atlent

%r ?Xra eec?XRXeP*HO% t%é‘? or ig % $d9 eprercelnﬁge 60 in the

hmm bblgnatedns @?m QY bidig e xdesiBs ﬁ&@eﬁtﬂé 76l@Lthd maﬁnm@btﬂleﬁon equal
a pati ent ering NSCLC should be treated with

whert ﬁé@eéwo @@m@mlbu $y in Hee seepd nopulgjionsequat ith@r HRNACesS to

érggﬂtﬁ‘e by r@{hetﬂ q%ﬁﬂa#@ﬁ,é%t éq%g{zt otpm %9@5 '&Bér@éhtﬁ@ §5 in the

ene exp reSS|on
hérmal populatlon

The present method is suitable for predicting the survival of patients suffering
from any type of NSCLC, including squamous cell carcinoma (SCC), adenocarcinoma,
including the bronchioalveolar carcinoma, the most common subtype of NSCLC, and
large cell carcinoma. Moreover, the method is also suitable for predicting the
development of distant metastasis. Preferably, the method is also suitable for predicting
the survival of NSCLC patients wherein the tumor are surgically resectable, including
stage I, stage 11, and selected stage III tumours, wherein the tumors of different sizes.

More preferably, the method of the invention is suitable for predicting the outcome of
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the sanple; 10 c) calculating a risk score on the
basis of the expression |evels of EGFR, CSF-1 and CA

wo 20gazsss2 usi ng the fornmula [0, 93XxCSF + 1, 4x CAPATHER2028/054402

x EGFR] wherein CSF, CA | X and EGFR are the z-scores

of the gene expression level® for CSF, CA I X and

EGFR, respectively wherein a risk score higher than 0
patichiychasdid toenord arhalldieh@pal icenind el oReprifeeal e orvrtdicting the
15 chenot herapy. By chenotherapy it is understood any
wté@mﬁeﬁpatwntsmaw@dﬂ@susen§@B§& lgﬁq@@s 1B ned to treat

cancer. Wthout wshing to be bound by any |imtation,

the methods of the invention are suitable for

pr edi Bi ian@urikeetdaerodirhientpaid emtcnsbio Ldodlpbeesa neangigeie dhe same

or 20 chenot herapy. As chenothera un ersto
Eﬂﬁlﬂgﬂ%é%rﬁglﬁf Ww PHIEHIEN le}ﬁé%ne% el e& %{d& TN, fiirein said
Qfésffs' s‘é}ét:f%dtfﬁ?rnstﬁé‘rpé%{pdoft H60ARY I PIENPLYER- Id"ﬁlauﬂloﬂg hydrolase

splatin or carbo in conblnatlon Wi th
@&iﬁ‘éb,t KA 74pdlnd hetax bindingopreteaix ehillin ¢ANDOD; the iosulin receptor 1

NGR e BoRae i e i o e et et S gfroobflic tyrosine
kAR, RREHOR t @PyRM 1. h et oposi de, genti tabi ne,
paclitaxel, docetaxel or vinorelbine. The

chenot herapy agents above mentioned to be used in the

et hoflﬁe 911V61t1 r1](J)n alls@ \681[111@%96@ amne ho?efo9 9@1 tl%g%flee gutj\ympva} of a patient

doses clni

afdfdpmg (fﬂinﬁ) ubxamdmcall td’mg candamaN SCas:m comprifing tiRXsaspeloé on
body surface area. The method of the invention is

sui t abl dsofamedBRNG femHEmRErssug ohRsIPHticH henpt her apy
|t gclpu%)l ?g{egfaglgﬁ%ﬁ{ Iggg? F}[I&% %ﬁ%lgg’él{%geﬁ?f Wl and CA IX genes in

PCT/ EP20R840514402 15 carci noma (SCC), adenocarci nong,
inclu i ng, t he brongchi oal veol ar. carci nonm, S

como 3&9{1@3@% BiisKseqreon Mbasigaidh %@frnrese@rlﬂ?‘ﬁgﬁ%f[ EGFR, CSF-1
Mor eoverygtdg IK%JHBQ kﬁﬁath§(?om§ﬂé KIS% & €9k ﬂ‘i’Qﬂ dicng 1x + 1,1 x
whet her to apply chenot her CLC patients

wher ei n RBR] wwsur S, eCéuDgl andl EgpFRe guc thgblescores of the gene

i ncludin stael I n cted taeIII

t unours, 9 Vel Ortaﬁfv (JSAbga i‘ﬂé—‘?{eﬁ?wg& l\/bre
phelksr aﬁﬁéb’seol’ﬂﬁgﬁ@&m Rfindib&ivel ITYHBOHE dU@AVAIS sui tabl e
for predicting the outcone of patients having tunors

smal | ¢fe %&?cnm nat®® id0difRYER tﬁpg?esgﬁteﬂh@&ﬁghy i§ Qfitable not only for
predi cting thé outcone of patients having tunors in

pmeagesg Ithe awrdtiviaBof BOpdTiguts suffarmgr GomgNSOLEChbui alserallown,deciding

ents whi ch..sho e I essi n of

BB, R, A e SRR T 4R SRy 2 el iprainety.
B a fefthbXemBitamkst, tHREnF@RiSh @%@&esaasm@tﬁa&i fetateeRlidOWhether a patient
chenother%ﬂg wher eas patients showi ng normal |evels
suffering NSCLC should be treated with chemotherapy which comprises the steps of

a) isolating mRNA from a tumor tissue of the patient;

b) determining the gene expression level of EGFR, CSF-1 and CA IX genes in

the sample;

¢) comparing the expression levels of EGFR, CSF-1 and CA IX genes in the
sample with reference values for EGFR, CSF-1 and CA IX expression levels
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of the three genes will not benefit fromthe
chenot herapy. 15 In a further aspect, the invention

w@emsilehss2 a kit for detecting altered expressiBPCI/ERP{008/054402

the genes EGFR, CSF-1 and CA | X which conprises a

first pair of priners which ikl capable of anplifying

a region of EGFR, a second pair of prinmers which is

capahl enohcread¥dl édpyéstignaof € BGRK abSFEIF-angknas tdatr 4l decreased

pair of prinmers which is capable of anplifying ~.a .

?@thﬁ%wn&f the, €AJX g§peg‘§ﬁ]é respect|te, the rﬁgq«r@m@ma s 18 indicative that the
' ' ' he serum or plasm may

gﬂﬂﬁ??P$§%%9&%#$§%¥Fgﬁﬁﬁﬁﬂg' ntification of the

expression |levels of the EGFR, CSF-1 and CA I X nRNA

expression |levels. In another particular enboadi nent, :

nucl eMOreery the lnaﬁletﬂ%i?lé% P s GRe 1o JeSE pSthg a pationt

§UTFdrin@INSETEP siRfuld D bV ERith Qﬂemé)t'ﬂelsdgg Qoﬁﬁﬁﬁﬁ% the\&eps of

total "RNA 25 extracted fromsaid sanples wourd

r epr egensoldting mRINK figmrttieoi ti$sus of thatplagerftpr

subseguent anplification. Once the i i d e .
s bl e b BrisrS ey HUR IC, 2T g S PR denes in
nmessengere Mpié.enpl ate present in the sanple using

dNTPs and an RNA- 30 dependent DNA pol ynerase 1reverse

t r anser icplculeting sk gefic ohéhphassed shogxpresyiondevels of EGFR, CSF-1
transcriph iy TG AROVE R LR ﬁgﬁbﬁzﬂeﬂ( Wity EGFR]
a DNA prifner I'n®a reverse ranscriptase uf er,

pr ef er alWherdiorCSm GAauX atd FOLR Rretter 7-ecbréLuL iR gene expression
transcriptase useful for carrying out the synthesis

of the DI fQF ESKMERY IRee TGP R r1spcsHiYPY ase or its WO

- /084402 .-16 efil ci -
RO LT RE 0 AR PR gt ot i
clevertbaapit. r anscri pt ase. The single stranded cDNA
generated fromthe original single-stranded nRNAis 5
then amplified. In a particul ar enbodi nent, the

anpl i ]‘3}; eRthAReQ y ttheukNA b &Y tFdaBflerR With Motﬂ?i%@ﬁbs@inces aimed
PCR. The general” principles and conditions for

mnptatfdapetri SYitlaud vdetieg tto i bowhid rhychmi bmatefiols, the undtheds of the

[ PCR, 1 kn f th Kill in .
Reary o) e flanBr enrli i nBoat Prror el S, DRchbPriered for
(R &apy. | ek Otienkthdrhg, MRt Hod y@flerbtdBd RA§S@Rhtment with the
i nvention uses an appropriate enzyme which is capabl e

eferepibirpiopfippeente thalr geastituge dpNAandréftherapy fetn N4, including
: .o lifj.catio . et .ej c ' ar
R0 BTBL bR o PlohlS \AOSS U AT oo
ayodide drsah@tithef rom natural  or reconbi nant sources,

by techni ques that are well-known in the art. As an
alternative to isolation, thernostable DNA

pol y ' I ' ) ' .
o T A NS0 PRERE Ak PG W
g oopbmitiorothsrapn dvithedtbymdslepgemcitabine, paclitaxel, docetaxel or vinorelbine.

The chemotherapy agents above mentioned to be used in the methods of this
invention will be administered in doses commonly employed clinically. Such doses will

be calculated in the normal fashion, for example on body surface area.

The method of the invention is suitable for deciding whether to apply
chemotherapy to patients suffering from any type of NSCLC, including squamous cell
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15 the present invention include, but are not |limted
to, Taq, Tne, Tma, T1i NENTTM DEEPVENTTM Pfu, Pwo,

wdabiosaeseTt h DNA pol ynerases, or nutants or der PUBEP206$054402

thereof. The anplification requires the use of

ol i gonucl eoti de priners whichliare capable 20 of

specifically anplify the EGFR, CSF-1 and CA | X target
satiueme §SCCY hach@arGnorad, iigonuss &thrd@chﬁkfdl‘f@ﬂaﬁf cafRfnoma, the most
“anplification _oligonucleotides" are herein used

perameR iSAPS RABTSF ldnnddere ool argeryareVpeconere it ecthod is also

havi Vil
I?lﬁ%l lue df%ﬁ d@?}ﬁ&gn\%ﬁﬁhég tsoI ?yr 81?1%126][ ?}2 80 fa\l%l%fL%J ?étilents ¥vhereln the
mfm@b@ute Auirpealy 2&scttablcfuresudingl sane Uppeape ITi,nadd eflected stage 111

about 500 to 900 resid In preferred embodi nent s

BITYEh e tgg tbmpm?g dfeent s o Mpge paqfsré'gb(aw%aleﬁwd of the
| Q¥R o i 'ghlifab@éc fo‘?l Rlictm ttﬁ’e SR03the éfspatfeﬁﬁ' Iﬂ'éﬁ% t@ersdtaller than 4
upper limt of out 1 O to 200 residues re

pmeindreabh ynore @Irftfgt@hlycifoe orddaeingrtheentonke dfhmtipntedewming tumors in
inve t|o re in a size range having a lower |imt of
g@%ﬁ Hgg about 15 residues and an upper linit of

about 17 to 100 residues. 30 Al though oligonucleotide
primers may be purified fromnaturally occurrin

nucl efleus, ahng tOhtéy navie@tl@e matienty yhish shens smczwe% sxmgsswn of

RO RS Sty Bl ol PR BOEHDE by Xior R 15y o

b@miisicfetddaislc@ﬁm@dttb@ﬁiﬂ gbdrastherdpy whefees patic@tsafowing normal levels
oligonucleotide that  hybridizes to a target nucleic

althg three genes valh apt kawelit fromibe ghemathqrgat es in a nucl eic

acid amplification reaction. Anplification

ol i gonucl eoti des include prinmers and pronoter priners

i N whinch further 3$peet) dhaoinvedtenoprogidasie lkétofbot detectingedteestledpression

ShE Bt b, §SF0%md GR T highEambties St piL.ak priers which is
ggggmlng@;fylﬁg GRRLRITEGHR | L83 RANE HAmERNATH Widapable of

nore preferably about conti guous bases,
ampltlfyar&a egopl disiit-heyd & chied pagdigrinoérs whecht iacgestble of amplifying

uenc conpl enmentary strand).
1§P§§?ME£%%¥es are preferably at |east about

8096 and nore preferably about 90% to 100%
conpl ementary to the sequence to which it binds. 10 An
anpl i I at:mrtl@ﬁaroﬁmlmiﬂn@nt@étthed@wrélogr t&p serapl ¢ pasor maybe utilized

Iiﬁ)eq?lg/oﬁg dgentg%g oh 09 HEL gjques Vglglol‘fdtﬁe %I& égl;/-..l %I}d CA IX

nuc es or ase ana he terns "anpl I

BN ickpreadioivelst &f efiother parﬁmae@iubc&hﬁlentp hoécleiceacid is extracted
nultl pl e copies of a target nucleic acid sequence or
frem pl é%ﬁa%ﬁeéﬂm %ranflpﬁtj’ﬁé‘ﬁt@ Fithfe rgtiqn. Iig suchy gpges, the total RNA

SRlctdd 8nPr AU %5 EEX %BHIHaFégarésgﬁts thd %I‘I(?Tl%y n‘gagé}ﬁll eliftable for

target sequence or exanp ragnents

pﬁsdpmadmb@ﬂhmpbmfylng a 15 portlon of the target
nucl eic acid by using an anplification oligonucleotide

which hybridizes to, and initiates polymerization
from oage IRURERA ad@ShhpRMa®bedNEbthRESlomplementary DNA is made

from the messenger RNA template present in the sample using dNTPs and an RNA-
dependent DNA polymerase (reverse transcriptase) through the process of reverse
transcription. The above components are combined with a DNA primer in a reverse
transcriptase buffer, preferably for an hour at 37°C. Preferred reverse transcriptase

useful for carrying out the synthesis of the cDNA are MMLYV reverse transcriptase or its
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nucl ei c acid. Known anplification nmethods include, for
exanpl e, polynerase chain reaction (PCR)

wa@epBiltieent i on, replicase-nmedi ated anplifi cati PET/EP2008/054402

| igase chain reaction (LCR) anplification
strand- di spl acenment anplificaktf on (SDA) and

transcription 20 associ ated or transcription-nedi at ed

RMakd fH caéficent ( dddVativBCRAMMP| REVESS iMandesiptise, DB RSV reverse

golynerase prinmers for opposite strands and therna
JRCTIPGS® 0 synthesize nultiple copies of DNA or cDNA
Repl i case nedi ated anplification uses Q 3-replicase

to anplify RNA sequences. LCR anplification uses at

| east Thesingldistriedcd DN A lgegaraad ifieat ihdesiginal singleistrinded mRNA is

e ary strands of a target by using cl of .
mﬁaﬁs ZA8t4 wticylarmiogneniniic gawafigatian rogrife B gisgeariod out

Qy RlchABSf BRI TIRORNLAIaD ﬁnﬁmﬁl%é: Qﬁf‘&dﬂd?ﬁbns Sfd)tt ﬁnﬁlﬁfcaﬂon and detection
restriction endonucl ease and an endonucl ease

of cicdcionadstsnetnas m‘ingPCRemermfdl knoerch Ell\whedaj@lll@@drm in the art. In

BEFRURT et ERLBHSn Rl Krvaton (B RE AR afteRS oaeod of the
é@éﬂ@ v ior® Li§RNH -dpaplidcamBihe vaiaH isfchpad Qﬂarﬁ?ﬁﬂﬂlﬁ% the target

hat does not rely on endonucl ease nicking is a
Kb . Preferred agnvaymicpt ise - @8 savan Hicatiomrof the target nucleic acids are
ted t se
{lﬁgﬁgscfél’ﬂr%% f)ull\%g ggﬁglgle%os%so t@:@eslgguA g%era 54 rﬁayR‘Rﬁfso [T%d from natural
potcybMbRSEt HPETK fbtheélﬁflqlldg ehfaraeaat Mknb@n ip Iﬂ&dm.%s an alternative
multiple transcripts fron1a target sequence, thu
fnispla 59%@6%& bl A éﬁlﬁf‘éﬁ%é Araey 50l orswemially. Particularly

ﬁ%ﬁ%ﬁﬁﬂ%’lﬁ‘éO%ﬁ’%%fégﬁNawﬁ?l BRE LRI A orb ot o

ﬂmrgekmsemumno&snuad@gmnhﬁepkmd&mnahnprhmgd&b;dhm THNENT™

BRSPS, b0 PRIYIRG RS ehaln, St ion (PR e

GRpgRKEi ses the sinmultaneous detection of the EGFR
CSF-1 and CA I X target sequences and at |east one
addi tional gene. Preferred genes to be detected
accor the inventions ar enes nen
o T e PdlEn sl S Mg ol o g e D PO RbISR AR capable
afiplél}l&i)cauyaﬁ lifiythé BGERL OSFL 4ndNR)IX t@gbﬂ deljfierlcANLN)
prol yl hydrol ase 4 (PH4) VEG-- C, NTRKJ or KI AA0974,
whi ch genes which show a positive correlation 10
bet we ragi XP Lon_ | ey r »
pr ognos S ieORlu B BT o8 | BRI T St Ricorides” are

hérainased pidisoingaisih by enduidritd b palynturicreakid i Bafindgenerally less
carried out sequentially in the so-called "uncoupl ed
e pERO rgHdys; wcl(uﬁglgctlm& inQ St TANeRbRVINE 2 fawes digait f about 2 to s

fe{]f'aﬂésc ﬁlllcptah %@gémhﬁﬂ dfnﬂ)%ﬂte ?g@% 080 ¢&i g dﬁreﬁeﬁ?ﬁ én?oodlrnents,

en In a second separate step anp
oligoow plleetid merithod ah@m 4 biec aa:hgarhaaglg a ]Ioafcer tiet ofedbotit Hiwo about 15

condi tions for thE reverse tr SCI i éb nd t@@
SEaighiPy (40 2B wiliobparay 104 118y 20 s i Ep, preferably,
blﬁ‘gon%@l%t’i@csﬁnm&g Sf e ﬁ%@ieln?ﬁ!wel?t%palr@ ¢h RizP %ge Ry dSlower limit

t he reverse transcrlptlon and
of about 10 to about 15 residues and an upper limit of about 17 to 100 residues.

Although oligonucleotide primers may be purified from naturally occurring nucleic
acids, they are generally synthesized using any of a variety of well known enzymatic or

chemical methods.
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subsequent anplification are carried out in the sane

tube, which requires the use of a conprom sed buffer
wokiosh23682 appropriate for the activity of the PEVEPRES/054402

transcriptase and 20 the DNA pol ynerase. The kits of

the present invention can be Used for predicting the

survival of a patient suffering fromNSCLC as well as

for dekd demg “whplifeition pagémRlcostd T esfeRgto NBChbEz@heltbade that
be consi dered for chenotherapy. 25 The invention being . .
briuidiggs de pitpyaet nysioac B¢ide0rgts qomplerpg nandappriigpates in a nucleic acid

' ; ; t ' : . r QVi
Bp A Bh e astbp) AmFLRROY PRI EHAED AR AR S promorer
patersi @l shahdhost kadofuse dligonidietidk | issiktaatied’ @nzymatically using

SR PS5 SeaTI BRI 0T OSHDE . 16 ORRATRLEE MY o angification
8 nNﬁ%G@&@con@aiﬁs&&B@% %leﬁglOSctolﬂqgu(Q‘fs%E’e_s', Bed Hg?éjngt@ﬁerably about

patients wth S o underwent curative pul nbnary

t 2seuntiguons becyetbat 4000malthc@004 to Thicgidy of hrerrgrasé@enss (or its

devel oped di stant. . netastases after surger and t h o
FEHRPRERGRay 0] LHEC GRPEerPse UF R ST ik il §0%. and
abtepreferiBdliaBsutfoRll @M 0, @bmBbnBR o (HedBGnce s Rttich it binds.
nmonths). Seven out of 33 patients 10 who devel oped

fetaplifishtéonsd ligonuelpetidst ip oreierably abge & togbant ¢lebagpslong and may
T SEVe | t S er than, 4 . . I
R T S A S L

Aferstb evWrotddut@tdl groduccAhhltipnsidstofvetasicd@ecldic btid sequence or its
patients fulfilling the foll ow ng criteria were .
eHPRIPMERf: orcfé%ﬁéme@@%t%ﬁ@pﬁﬁﬁartpe pepBEed produghmpy spptpinglgss than the

a1 B0 ST 0 PR, B, B brdd By ahplifying o
fdrtive| efpthe dapat ineoleR. adibys sige dnl hipiifitatient digontiélcatide which

gi st ant net aat.ases were al.so. i ncluded.. Patien

1.
ooy &pf dBitiafes RQMMEHFRIEn oMy ap) igtepnal gigsyjonapf the target

REQGE W E KA UABHA-ARAUARMSE! LG, ([@8Lxample, polymerase chain
bi | obectom es (11), |obectomes (31) segnentecton es

(8¥tian(PCR] emypbficatwac répbinassfmedietell gveplif@jtior, igak¢ chain reaction
SRR SR R IR SRR e R
436iated Qor T alhRriptioRaicd RIS ampAfigtioar {TNAGS PERehaplifiSitfon uses

g\l% %oll\ymggste?sptnan?elrss f%lt oollj)gosite strands and thermal cycling to synthesize
multiple copies of DNA or cDNA. Replicase mediated amplification uses QB-replicase
to amplify RNA sequences. LCR amplification uses at least four different
oligonucleotides to amplify complementary strands of a target by using cycles of
hybridization, ligation, and denaturation. SDA uses a primer that contains a recognition
site for a restriction endonuclease and an endonuclease that nicks one strand of a
hemimodified DNA duplex that includes the target sequence, followed by a series of
primer extension and strand displacement steps. An isothermal strand-displacement
amplification method that does not rely on endonuclease nicking is also known.
Transcription-associated or transcription-mediated amplification uses a primer that
includes a promoter sequence and an RNA polymerase specific for the promoter to

produce multiple transcripts from a target sequence, thus amplifying the target

sequence.
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Vari abl e (N=33) (N=33) ge (nean/range) years 61
(37-75) 63 (48-76) Sex Wonen 4 (12% 10(30% Men 29

W@ 388A35628(70% Stage A 3 (9% 7 (21% | B 1BCT/RB2008/054402

16 (48 % WD 2008/ 125612 PCT/ EP2008/ 054402 20 I1B 14
(42 % 8 (24 %9 ILIAO (0% 21§6% Gade d 3 (9% 4
(12%9 @& 21 (63 %9 24 (72 %9 G3 9 (269 5 (169

Gene expression anal ysis Tunour sanples were obtai ned

durin surq%ery as blocks of | cnB and sn aﬁ 5 frozen
in n%@ i aRbadimenty p§ hrerrewist inveptiereamphify. tho EGIt.i ¢SF-1 and

t
G B SEeBg ARG, Y Itehd Rty (RBA&MNrdes in a
polg;ﬁmase ©ha@n reatios BORE aﬁ@dlﬁbam)nwht en(ﬁhergerhibcehfhait, the invention
further rQcessi n The. concen Q
sanpies 16 i ' Mot gpeaiion %EG%ﬁfaﬁéfy £ @@t I Regpt sequences
BNA 138t 83L %d@fénalagé{eosf@eigﬁjed F%iIAEsStto Her @&&t@@@c&r%@ to the

synt hesi zed froml usi ng
Hvgitiddapaei thpse EgmcsAmﬁmtlveede Talybp12i eMoB| p@f@teénere the genes

t Cit titat T- P Z
B0t (ape sy iaRes b (VAT B (R o B b ehpetrotase 4
quﬁMVE@F EONTRED S IR AADY AY SWHidH gern@ﬁ Wi i ShoGad §§1t1¢d"correlat10n
PRI SM 7900 |-1T Sequence Det ecti on Syste

bAppen dirrgicaasyfsxpiesyion vel adanneyal pfogaosts oy &e |Nﬁ(%1p(& patients.
card was loaded with a mx of 55 ,L TagMan . uni ver sal
PCR Master M x (Applied Bi osystems) and 55 15 i L of

a CDNphd ecqrat eateripgspendithg dndpliRaticg redctibotdah Rl\l/esamed out
Rel ati ve gene expressi on val ues were cal cul at ed th
seentipdlyiadhe serephieyd tHwourded; RdnBERDeyhesgin ghe gPMehﬁ obtained by

ﬁéQﬁ% él%tgl%'c\l; ggﬁ Erg }rr{éiﬁﬁ&ldeﬁtd %r gtgc%’ ﬁ% :C@Aﬁ cl)s;r ?rlgfll K éecond separate
siop emgdbfjed dibs umeélqﬂ@imethgé hes A6 advehtagelthdtitherchcticm conditions for
ﬁ%irhsge{rgetz‘g%lsgﬁgtp qna%J t%fe eagneprI]l%%atflo%r caz;llI ‘tl)e Srgp rlly ta)llore\(/i\ém each step. In
contrast, the so-called “coupled RT-PCR” methods, the reverse transcription and the
subsequent amplification are carried out in the same tube, which requires the use of a

compromised buffer which is appropriate for the activity of the reverse transcriptase and

the DNA polymerase.

The kits of the present invention can be used for predicting the survival of a
patient suffering from NSCLC as well as for deciding whether a patient suffering
NSCLC should be considered for chemotherapy.

The invention being thus described, practice of the invention is illustrated by the
experimental examples provided below. The skilled practitioner will realize that the
materials and methods used in the illustrative examples can be modified in various

ways.
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gene expression values according to the expression of
ri bosomal 18S RNA as it exhibited the nost stable

we@xpsaswinn across all tunour sanpl es. The norPel/ER®A8/054402

expression of each gene was calibrated by its
expression in an RNA pool (nekfe by pooling equa
anounts of total RNA from each sanple) and
EXNMPLIESl |y avail abl e 25 Universal Reference Hunan
Total RNA (Stratagen). We provide data calibrated
according to tunmour RNA pool as all the genes were
ggﬁgéggghgpggihg's calibrator. WO 2008/ 125612
E 21 Statistical analysis W applied
a nmet hod for categorizing SqQCLC tunours as havi ng good
poor prognosi s based on the gene expression
BV%W??e The met hod consisted of five steps: (1) 5
the geRE RXNT EBF) MU @@%ﬂeﬁﬁ W |Sﬂ@iCo5vh$ &rﬂieﬁp&nt curative
if the gene expression was ranked 1n the < >
Emmmnme'r mefmtlphehetwmpé(ﬂlﬂ aresl 9004ofT haity-hree p@tlemkqod@sainp@ﬂ distant

RERearet iy Uiy PO st S HEGHE oA TAPB dig metastass

£RRS hbdgihe b 1RREup af 89 ‘ﬁ{dnﬂ%qb gte h24}641 SnoMRY. ERSLRBut of 33 patients
| evel s as independent varia t he genes that

wép edoyiclonrd ireetittasisn afthie OBWan |haﬂ ealmw al ipsplsrelense. Twenty seven
#)ﬁ?en%dﬁ'a%, fuﬂrour gﬁsa Vﬁ h qlt grn ]a%chR%( grlflalgglr tjdjﬂf(l tuf}%gu?' w1ﬁ1 larger
Or Survi score for eae

giahetdr at sithwn 1nS) abllenl QLKKH ebnshmtf\demdagfe hel batgzlﬂaﬁﬁ,llﬁllmg the following
si.gni ficance | evel %Uéo g-rank test for_disease-free

Slife ware eapiede campleta pulgppary psgeldon, giaitahdity p§ unargpecimen (at
€zdo | \' _
g[ %(Lﬁ:c%ffetgmg%% ﬁtssIUEQn g gg&nﬂ@g c:ahnd ﬁc l%gsttﬁé '}{8& fo \ﬂaWﬁa'p for non
fednpsempat&utsv’lrwalstage U xgmticiorpathbstodistast metmqtmk wefdadlso included.

patients were anal yzed. f e d t urgery 15,
PlidhRcErigtcy gyl atnTage T Sugisd BifCidrn included
Hl‘i"éu‘ﬁlo‘f{%ét@m?&rﬁgf eHoblUsURS (f F)r lobgé’t@ﬁfi’és 3§}J 5é§n¥éﬁ|tec%?ﬁes (3) and

di sease-free survival were obtained
Heplcasdvbper odr dllactlobd i k3t rdet hedld fnstane@sch Cpnm@h@strmetdlastlnal

DRl crRRrh SRRt STERE ST mARaR WRFdretiet hymprRo).

conpared between the two risk groups using the
Mann- Whi t ney test. The chi-square and Fi sher's exact
t est sTulde &. Redisatszbanagictsiinsar e cat egori cal vari abl es.
Al'l statistical analyses were carried out at 5%/ evel
of significance and with a power of 80% using the
Stat1 stical Packpge tor the [Soci al SC|encesm version
13 (SPSS Inc, Chjcago, IL). JResults 25 O the 29
genes exan1ned tCssIgroml NooactayasiPepup Kl AA0974,

ANLN, Vaygiiec, | GFR) were.found o be
S|gn|f|cantly co reﬁgfgg}MAth sur3$£§95 in the

ERETERER i T
Sex
Women 4 (12 %) 10 (30 %)
Men 29 (88 %) 23 (70 %)
Stage
1A 3 9%) 7 (21 %)
IB 16 (48 %) 16 (48 %)
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0.05 (values in bold in Table 2). 30 WO 2008/ 125612
PCT/ EP2008/ 054402 22 Table 2. Univariate anal ysis of

we@@satisisurvi val CGene name/ medi an Medi an exXPCEEBR10081054402

survival 95% C. | p value S value CSF 1 0.002

............................. 200
....... HB: - - -+ - - 14(42%)8.(24%)
a0 |2 e
...................................... < 04§90 NR
oo bmade
....... Glov oo 3 (9%) - 4 (12%) - e
G2 aee o 2A %
.............. P A .o~ >0.90 27.5
20.1-3493 FN 1 o] 002 (267 3 (16%)

Geié expression analjsis ~ """t
----- Tumeour- samples were obtained - during: surgery a5_Blo&k& SRlcm® and snap-

......................................................

g%iv%issa{' cfé%%r%o%%na% %tai RNA (Stratagen). We provide data calibrated
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prognesis based on the gene.expression profile.. The.method consisted of five steps: (13}

cuenn>1.09 31,3
(high) if the gene expression was ranked

to. the.time of relapse.ar.death, or the date .on. which .data were. censored.. Curves for

....................

to compare eategorical variables.. A statistical analyscs wero carried eut-at 5% lovel of
..................................... >0. 67 33.2
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5 genes (CSF-1, EGFR, CA I X) and tunour size energed
as i ndependent prognostic factors (Table 3). Table 3.

wobboBi12ssii at e Cox nodel for overall survival. PR/BBMOLIHS4402

p Tunor size <4 1 (ref.) >4 2.7 1.1-6.6 0.02 CSF1

< 0.90 1 (ref.) >0.90 3.5 1.238.5 0.005 EGFR < 0.76 1
(ref.) >0.76 2.7 1.2-6.4 0.02 CA9 < 0.56 1 (ref.)
rOxBOFR].2IH. rik-s0ord Ivas Qis€DQ lclastPy PatidnEkin&Ciipe (RBS0) or low
enerated by adding the z-scores of gene expression
8%33/-@) sk ﬁé@fessmnspr@ ler Bsybish iahdghciaeks fcors needictgd ppey Jusvigal.
Ri sk score (RS) [0.93xCSF + 1.4xCA9 + WD 2008/ 125612
PCT/ EP2008/ 054402 25 1. 1XEGFR]. The risk score was

used WMRdhagsify f&atlglenglspat&m Wi st rhaahm%% clr,ow.1- 30 9), while
(RS<_0) risk expressiaon profile, in which a hi h risk

B ovsengh reashed a thsolev-isk growal (p <Q\M0éh (@gr W) \Téne risgsyscore model
t 9 1
SIS PR Bt By R R ) 30 . i
0 dEI00M] per{dringd w1 1nTtbﬁnsr bBdismanmetasasts| devélbpllnlelﬁii pradiction with
%&il&&&ﬁ f 3?35 %ﬁ%ﬁéléb Qﬁ%ﬁsﬁqﬁéﬁe yglrsak}%%y e Vg’ﬁlﬁ r@LﬂPﬁﬁ to risk

ordival atie ﬁ{ech@ &qﬁ&ﬁk QRIE o R &aafitt @RmMMddarger tumours.
sensitivity ecificity 73% Subsequently,

Iaubmrch\lastam:nal ‘d}s lrlsk sedratwaseableotor prsdict pmgn%lﬂmthd\(ﬁnﬁ high level of

ity o e R MG Sl witoTa e SR (i 2B B pationts with

RS g Brd l‘i’adpéx%[disﬁély 008 PRSINS sV GIV, \WREY clRseied c%‘ﬁ%ktl@f The high
accuracy. In the popul ation of patients with smalle

tlmmtsomﬂgs 2ryup hade mpeditesirsival ef?7.3 @Wnth5§k %@Qﬁ)e{Flg 2A). In
%}6}1 gC\? llll’}:lqelﬁ'é %ggrdthgﬂ QNS nOSI ]t?f(etﬁsos{(@ﬁﬁgl% Fll %a‘cft?ents wFire dcla551ﬁed

aor[’@dyaﬁh ﬁ@t{evw/allenloﬁurme@ snjaamtmftérpre%casﬁ)ln( ﬂﬁ[sggroaﬁ\)the median
patients with tunours | arger than of the
&‘Q'VWF‘]gf‘PT 9% [isl Ppfiais waguaplercashied dpTo- 8912) (Fig. 2B) Interestmgly, in the

univariate analysis, over-expression of EGFR, FNI, INRI, ANLN and KIAA0974
precisely predicts very poor prognosis (5-year survival < 20%). (Median survival curves
according to these genes and for: CSFI, PH4, VEGFC, ISNR and NTRKI are provided
in the supplementary materials). When the gene expression was correlated by p
Spearman method biologically meaningful correlations between the genes were found.
For example, the high levels of PH4 were related to low or no expression of CA IX (p =

-0.33; p=0.007).
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15 correctly, as none of them survived 5 years after
resection. In this group the nedian survival for |ow

WO e@R/1psstl ent s was not reached (p=0.002) (Fi g.PCBEP2008/054402

Interestingly, in the wunivariate analysis,

over - expressi on of EGFR, FN],26 NR], ANLN and Kl AA0974

preci sely predicts very poor prognosis (5-year

survival < 20% . (Median sgnAMa$ curves according to
these genes and for: CSFJ, PH4, VEGFC, | SNR and NTRKJ

are provided 20 in the supplenentary materials). \Wen

t hel ggnlgl ?@ rf&S@l" ?igti%ﬁlecﬁlﬁl%la&feadgﬁ?énp suf%?ﬁ]%rﬁmﬁ non-small-cell

met ho ogi ¢ ani ng cor ations Between
t he ghmg&wm&rGNSGD@ﬁcomﬁhmngﬁﬁmn@epfthe hlgh Ievels of

PH4 were rel ated t w or no expression of X (p =

- 0. 33; 6201593?)1% W@é (98] 4 JBAY SpEr @pﬁéleﬁ)%ﬂ/t@%m 26
CLAIMS 1. d&er‘ﬁ‘ﬁhﬁ%dthgg% er&gfe@&bﬂqe&&eoﬁ HOHRabSPI &d CcA IX
patient sufferingf non-smal | - cel | ung cancer

(NSCLC) coggpreh ¢ thg stiplest eps of 5 a) isol ati ng mRNA
froma t nnur sanple of the 1.ng .
the gend) exiPREBRORE et Lo e gl EQER. § SEMALRIX gencs in
genes in the §ﬁﬁfakewnﬁ) rFORRR ivafick hdr ERBFRS SCOR | and CA IX
| evel s of EGFR, CSF-1 and CA | X genes in t he sanpl e

with referevyessioallends for EGFR, CSF-1 and CA IX 10
expres ﬁ%gln%l %gl%gﬁie\ﬁh RFesﬁoggf t&?@?ﬁ%ﬂd (£ éﬂe@%n& & decreased

the E ease ex

of t hexpcdssioX @ahe QM 1X gees pabtredpct toeths @éfetfeﬁﬁﬁealual 1ls1 éadicative
is indicative _that the survival progn03|s of sai
pati eHet {9 puskabgecesasie ol wiaihpaiigpeti! ko e%@%sr«‘%n’f@ respect to

;’\Qegg?eﬁle ! er]%gah %%%1%%515# tﬁgl_E F()Rg%g}’ll ?uﬂ{jcﬁ?ﬁ V\%ng €080t altered.

further conprises - detectlng in step (b) the
essi on | I of one nore addi ti onal genes
o T B B U b D GRBREF n 5 (FNE ).
insul i &Etéc@&%ﬁhosrteﬂ- (‘t()I tﬁ@@xpresﬁﬂhllbif@s Gfg‘lﬂhwor rﬁ&%l é’ddltlo(ilal genes

hydr ol ase 4
- conpaﬂmmﬂlﬁnnsﬂepg®up(ﬁh@Mngnmskmﬁﬁq)@nsﬂgluﬁemhel (ISNR),

The exBPiesr R Verers Brerdlina (il TREFIMRRS a Kiaao07s

i ncreagrd expression of any of said genes with respect
to the reference value in conbination with an
i ncr easwEpaEgresisp ¢ tRoPRresom levalnaf the @ddifiena @gne or genes with

reference values for the expression levels of said genes
wherein an increased expression of any of said genes with respect to the reference
value in combination with an increased expression EGFR, CSF-1 and a decreased
expression of CA IX is indicative that the survival prognosis of said patient will
be decreased with respect to patients wherein expression of the same genes is not

altered.

3. A method for predicting the survival of a patient suffering from non-small-cell
lung cancer (NSCLC) comprising the steps of
a) isolating mRNA from a tumor sample of the patient;
b) determining the gene expression level of EGFR, CSF-1 and CA IX genes

in the sample;
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25 expression of CAIX is indicative that the survival
prognosis of said patient will be decreased with

WO e®pazicil 0 pati ents wherei n expressi on of thePGHRR2008/054402

genes is not altered. 3. A nmethod for predicting the
survival of a patient sufferidfy fromnon-snall-cell
30 lung cancer (NSCLC) conprising the steps of a)

i sol ating cdNAatingOmrigk tsusm@ronShaMasis @ff thdrexpradsicdnieyelbf EGFR,
determi ning the gene expression | evel of EGFR,_ CSF-1
and CA I X ééﬁésand QA Re eengipreng o fouoge {98816SF + 1,4xCA IX +

PCT/ EP2008 4 e ufl-at j

the baats b EARIAMGHCESFUCA DO IQIR RERYEC Obres of the
CA | X genesxpisssiog [Eveds dfahentiSE- 1, €,0BX GFEGFR, gbxGA | X +

1,1 x EGFR] wherei n .CSF, | X and. EGER are t.h

z-scoV ?e@raﬁﬂ@cogﬂﬁéf%éb& 1Sé@<§P3§1V8f0fﬁ3H%f S@@fﬂ% CA I X

and EGFR genes 5 wherein a risk score higher than 0 is

i ndi cative of poor survival. 4. A nmethod according to

cl &i. md methodRcetrdimeg o tlaanNECL S ivdhesau dino ST lis squamous cell
carcinoma. 10 5. A nethod according to clains 1 to 4

wher efHPREINSCLC patient is a stage |A,  IB or stage

Il patient. 6. A nethod for deciding whether a patient

suf fering NSCLC should be treated w th chenotherapy
whisehAcoathed geeording teclapas bfto #5vhgreindad ASChE paiNAL fsriostpge 1A,

atu I f the patient; b) determ ning the gene
expr @Pgsﬁ%eel\ig?tleo "EGFR, CSF-1 and CA 1 X genes in
the sanple; c) conparing the expression |levels of

EGFR, CSF-1 and CA I X genes in the sanple with

r efeer angethval e dediling EAERcrOhade@Rd6And XSAX should be treated
expression | evels wherein an increased expression of

t he EGRRchetotigrpy Whethetomisenthdetopeabed  expr essi on
of ‘the GA 11850 FlA SR RRRL: LRl REpglRNCe val ues

is indicative the patient reated with

chenot heay) agytern@bing thPgdRtdpets§ion 1e3eicd i GIER VOSE-hehd TA 1X genes
patient suffering NSCLC should be treated wth
chenot her awhéé%IPlP'si ng the steps of a) isolating nRNA

gene. oxpt oer AT Ree B SR Rr KRG CRRITYY B B fenes in
the sample with reference values for EGFR, CSF-1 and CA IX

expression levels
wherein an increased expression of the EGFR and CSF-1 genes and a decreased
expression of the CA IX gene with respect to the reference values is indicative

that the patient should be treated with chemotherapy.

7. A method for deciding whether a patient suffering NSCLC should be treated
with chemotherapy comprising the steps of
a) isolating mRNA from a tumor sample of the patient;
b) determining the gene expression level of EGFR, CSF-1 and CA IX genes
in the sample;
c¢) calculating a risk score on the basis of the expression levels of EGFR,

CSF-1 and CA IX genes using the formula [0,93xCSF + 1,4xCA IX +
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in the sanple; 30 c) calculating a risk score on the
basis of the expression |evels of EGFR, CSF-1 and CA

wo 20gazsss2 usi ng the fornmula [0, 93XxCSF + 1, 4x CAPATHER2008054402

2008/ 125612 PCT/ EP2008/ 054402 28 1,1 x EGFR] wherein

CSF, CA I X and EGFR are the Z&cores of the

expression levels of the CSF-1, CA | X and EG-R genes
wherein a fjisk EB{HCK]ewHér@ﬁheCSF haa 1X iafd iIBGHRCatd MR 4-B@lres of the
the patient should be treated w th chenotherapy. 5 8.

A net hod a@wwmdw%s fithe reFel. 6rA X apdEGIFR gmes NscLC
pati e%et‘eﬁl 2risit 5r th3d ag&nd caﬁ@% t]h%mhe 9&261@ éﬁgﬁld be treated

for detecting a ere expression o

CSF- 1wathdh&AothXraptO0 whi ch conprises a flrst pair of
prinmers which is capable of anplifying a region of
EGFR, a second pair of priners which is capable of

anpy i Vi Bod 2 £ QLAY t@Elaln% ot 7%%@1&1&5 Kdcpal ﬁati@flt is a stage I or
prinmers which is capable of anplifying a region of the

CA | XstgemB patiént10. A kit according to claim9 which
further conprises at |least a pair of prinmers capable
of anmplifying a region of a gene selected fromthe
group of FN]J, ISNR, ANLN, PH4, VEG--C, NTRKI and

KI AA0R 7t fdrldet&tiﬁlgt al@ﬁ&ioé;qué@mh%ﬂ?ﬂh@lg'éh& BGFR) OW®E-chnd CA 1X
further conprlses a reverse transcriptase. 20 12, Use
of a Which é@%ﬁ%@@fﬁt aiE | o pignags élcilllsﬁél?ab&f’r elareplifygg a region

2 SR L S 00 Al ron o

whet heéSFd pattd eiid Iﬁlrfo‘fepﬁrmgs Wﬁﬁ:hh@&{ﬁbiﬁ'ﬁfdﬁ@)lﬁﬁmg a reglon of the

treated with chenot her apy.
gene.

10. A kit according to claim 9 which further comprises at least a pair of primers
capable of amplifying a region of a gene selected from the group of FNI, ISNR,
ANLN, PH4, VEGF-C, NTRK! and KIAA0974.

11. A kit according to claim 9 or 10 which further comprises a reverse transcriptase.

12. Use of a kit as defined in claims 9 to 11 for predicting the survival of a patient

suffering from NSCLC.

13. Use of a kit according to claims 9 to 11 for deciding whether a patient suffering

NSCLC should be treated with chemotherapy.



