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23220 WO-BUR Method for predicting the response to a
treatnent Field of the invention The invention is

WO edoanes9s o a net hod of predicting the responsECT/BPE06/004950

treatment with a HER dinmeri zation inhibitor in a

patient conprising the steps of assessing a marker

gene or a conbination of nmarker genes sel ect ed23226fWO-BUR
the group consisting of an epidermal growmh factor, a
transform ng grom h factor al pha and a HER2 nmar ker

gene or a cdvithedifpopredicting thevesppnseto cospimesitng an

anphi regulin marker gene and a nmarker gene sel ected

HmafoptheSRldR{g®! 9growth factor, a transform ng growh
factor al pha and a HER2 marker gene in a biol ogical

nple fromthe patient di.cti,ng the response
S eestioRant e B ¢ RSB e roRR B 4 Bratgne with
tahHE;Ratllrﬁﬂizabyn evhibitat iingy pheertesuhirssing theeteps roftassessmg a

Furth
T T e
ﬂf@nhtméﬂn@ybigd@wwafac@trommns oning grewdp fantor #ph8apd a HER2
"rﬁﬁ'}(exf %e'ﬁ%eloy aCOMMEAR® of %H'rk &rc% B# dWanhpfepulin marker

hr ou he activatijon of | ex “si cascade,
aﬁeae ARDARarker saidissiesied fr&rm ap |eP1 r«raekgﬁo fagtaga? trgpgforming
dg,lrf)\fvﬁf eRtdradlpPd andta HERS! mlﬂkeﬁl gehelnignt bigtipecap sodplet fom the

mthe, e row h EG- per f F
e 6 Rfeéé&s%afh’ﬁggwopae bl ea‘@é&% (8 1 gereation
EnbiBitooin tieRpatientHER8val Eating3he mdltHER&le(fEBtbﬁdp .Further uses and
d that binds and
%tlﬂgg hgmg%gg%%gﬁ apeeﬁ%(&)agee&%élé p?eval ling
underst anding is that HER2 is a co-receptor that acts
iBackgeupdof thelnvention: HER receptors to anplify and in
sone cases initiate receptor-1|igand signaling.
[THEH{dIﬂ:ﬂi épddlerthdl Bravith fﬁc&bﬁef@@@ﬁﬂi@lﬁB byBI@R) family comprises four

h HER
CRRPBF AT b b o @O Ru TN  torbP P el Py, are
Hﬁiﬁbruaat trhedipoef of reetl ghiomth,i swtviveln apdtrcdlffelrenﬁ@tnorot heﬂeast 11

F&‘%Eelfea{géxgé JTBAR&E %mmTt}fe %%gﬁqf %M{lﬁh lfﬁ%r @ ayngafa{mlg}ybmd

epl the tunor types | cunent ed

tte thice of ghase redep@ay EDiRnake caliedBbail R, Bg&t(§rbB3) and
ctHEmt(EﬂameAth@gH hy 1tg@n<h4EBs be&E Rieatified Tha bmds and activates

d R
RS iRt ey i e G B e A £ eceptor
vthafachiERZopoait twitheothet HERatdeptdrs é@sipliynoelrin(sivBE)cases initiate
Quver Ssi on/ | i f f H /
UEETIETD. TRATHI sk gnual, i, 5P, Sialel ALagne. oy
plhemedimerizagionppr am@hcrn@mnbw eftthe HER; ﬁazulrre(beterodlmerlsatlon) is
Peggetnﬁélum?b(h&%h{rlﬁr QER ; ’1s flﬁr ﬁ%felrbéd%enﬁtlérh BarfthérSfor other

a _new cl ass of ‘agent
HER family members. The role o? the HER family in many epithelial tumor types is

well documented and has led to the rational development of novel cancer agents
directed specifically to HER receptors. The recombinant humanized anti-HER2
monoclonal antibody (MAb) trastuzumab is a standard of care in patients with
HER2-positive metastatic breast cancer (MBC). Overexpression/amplification of
the HER2 protein/gene, which occurs in 20-30% of breast cancer cases, is a

prerequisite for treatment with trastuzumab.

Pertuzumab (Omnitarg™; formerly 2C4) is the first of a new class of agents known
as HER dimerization inhibitors (HDIs). Pertuzumab binds to HER2 at its
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as HER di nerization inhibitors (HDIs). Pertuzumab
binds to HER2 at itsdinerization domain, thereby

WO piv701989Ng its ability to formactive di mer rRCERPNG6/004950

conpl exes and thus bl ocki ng the downstream si gnal

cascade that ultimately resubts in cell growh and

di vi sion. Pert uzurmb is a fully humani zed reconbi nant
npnocl onal anti bqdy directed agaj nst the extracel | ul ar
AOmETFRUON dgmmain, Hierehy bt it ADRALP [Q5m ALIEEREIe feceptor
hut‘]@ﬂ\exephﬁdlﬁﬁds&ilodkﬁig the ralbememasn gl dhscade thor mitirgately results
co exes the

o e AP s TRRRAT R b of il e, gegpmbinant
hmmdqlcmai amtattadtyrzﬂlreayd bg@nklth@exmnﬂhéa« d‘ommambf BiER2. Binding of

PG SR e Qg s B i
e lexsg withRahgrengmberspf thedER f aan%)h(mggém»grm%ﬂ% HER4)

hate HJb'aBl?) alsIHIER2 NRMRSimefizdtRint Ui BRRkAgE carffleR! formation,
:B'm . Pertuzumah is a fully_ humani ze

3B ke A &I P iBYeBass o And heellh gwaiyal signals
|agﬁ§1atéd<by flgaaxrdeleERseHERB afd HERAe et EGE} TG EBa,aimphiregulin, and
SR DR O B s AP AR a0 PO QEPH Ty PRbbmat
s asﬁdlzruh@rba(nlzlai ceqmbipant) mOFleclpuzlumibddasbaﬁQd am tle human

| h
T o L semRSEyIa L R g BB R e

ahainno( P10 4r0dresB 42 éyénﬂlgh%wéétrwgé%lﬁo residyes) (ogpared to
frhdBiimmb feleftaiegdParisineb HRM2 atihb abidNEifferefE8 A BhSlight

ul | inked to. the eff ess or. suitability
SPPard B 0 SadfEgees it Be T THRR Blingl'o) “en
266 (1991) 1716-1720 disclose that the rel ease of the
XN Or 2002V 092B 33 anid YAON200#/0038% preyent aveesiigapions ghdtdhe formation
fo%%&?@@ﬁ*le?s §pﬁef2t él(t:g %ttﬁe(ftrk&gt&g 9111&11@ Be %ﬁﬁgdj o ﬁﬁ éffectlveness
cancer nostic
RE§P“@”bQU%@?“E§BBd2362 di scl ose circul ating Fbrz
extracel lul ar domain and resi stance to chenotherapy in

amsaé&gact loreealst]. Biah CHem. “z'b@ (13190Y mmstmoamldae eighit ¢1t1e I\e&ase of
Iues o hed extra ejléfz %oma n isS revi d ¢
© 1} rt‘ce N O P c’é’FV 8E° “’?P]F%Bﬁ ‘%’(‘J‘iogféﬁﬂs anc s
$l¢m¢aoy cofildt bee usafivlenst 4 amcdihdiagnossicsColoimea, Reedalt &lin. Cancer
H{egw6d§2(fdéz ﬁ?ré dﬁ%E hggaogeoElrgﬁstﬁ{gﬁnﬁgr@ge)&g%ellular dgmam and
SI O

progre ease I n canc atient treat
vmlﬁaraceHER diermathesapy dn pdManerd &reastrrfefleqroﬂéle iPFogigstic and

t @iV Mlu&f oft the ekﬂﬂ&{ﬂhla?{&on?e}llﬂﬁfm-ﬁ%% Q{j r@ﬁe@@ﬂq%)} PRlit, W.N.,
e response nt wi a i merization

(ﬂlﬂ GePes e }Pzﬂﬁﬂiﬁﬁi% 4porovi ded conprising the

steps of a) assessing in a biological sanple fromthe

matmmaatyeofithe keentieme or a conbi nati on of marker genes

selected fromthe group consisting of an epi der nal

OF A R SfiRG0hRLd t@prb@ﬁ@ﬁ@ﬁéﬁrﬂ&hgﬁ% Het@ﬂﬁﬁ%g the progression of

disease in a cancer patient treated with a HER dimerisation inhibitor.

Therefore, in an embodiment of the invention, a method of predicting the response
to a treatment with a HER dimerization inhibitor in a patient is provided
comprising the steps of

a) assessing in a biological sample from the patient
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al pha and a HER2 marker gene or a conbination of
mar ker genes conpri sing an anphiregulin marker gene

w7198 ker gene sel ected from an epi der mal BED®EPIV06/004950

factor, a transformng growh factor al pha and a HER2

mar ker gene, and b) predicting the response to the
treatnment with the HER dinerization inhibitor in the
patient by evaluating the results of ste . N

Dot har @ BTG 5Bt DEOTRF D G eTsher e shbiedfEam the group
hybri di zesisving fof taheepegeraal gradwtgrf@wbh & aahdorming growth factor
transfornn [ factor al pha or HER2 marker

pol ynuc?lgh??%‘gagirgg}rm%%rl eéleer? dcondi tions or an

ant i bodyorhbiaation ofl snarkert gepee pordprisiag agraswphiregalin anarker gene

transfo c I @ll@? 0 Fg?:{?e
pr ot ei ngéﬂsn’dsrg%&y f’geéé : g%e?ng egl}e porfg%[ k%rBWth factor, a
t r eat meHENSPIRIng SHEF cfi‘%fr‘i Pl ansha HERZ snarker gepeand

At i ghrbdiStingt h@rr@sﬁ)%nw"'t@tth@%ith@n@ Q$thwht MER @ merization inhibitor
an‘phlrel?ulln 3? r el vvthfactog transf orm ng

gr owtih tHeRatisht By pialpating tresssulisiaf seP3di ynucl eot i de

under stringent conditions or an antibody that binds

tIIOI gn Gh& nphlbo%gnelz 1N b¥ QR% dlgVCWIO gr o%w&ofl&bndlzes with the

tTafstormng gr owt or
Epoteeinal |gsowkl;te£hcm1r twb@cmmgg gapw:tbnﬁi@mrt plpha fasr HER2 marker

r [ [ e p I
sl{bF'}r{?chebﬂg%er éﬁb sgngla@% &ﬂdﬁfonq SEARC bRy ﬂ{a't elSles t8 the

anot nt of the I nvention, IS
FPIETIal SEthr fastarg teansfosming BEIWHEN Qrsalﬁ’m rPrt H@RZ marker
Qj}'ﬁﬁ:ﬁr{ ROLkkd Hor pﬁdﬁﬁhg&he spuisa tf) &EéaﬁﬁenttWﬁlmSfIQElkﬂdlihﬁerlzatlon

drbiO 1 F gt o o TR L tPusbg R e, ggidermal

tgrowtte faargphiraegornhing gfwﬂiefammlr atphavehHER@Z troarker polynucleotide
tJn%ﬁﬁsQﬁ S(?{nl(a}m ano ta?lr ﬁi{)@%ﬁr Phat s TR KR! amphlreguhn,

proteln er e nment the i nventi on
&pidermel gmwtée fastari Agpnsfosmingo Srawdn fafcmr alphe kot FHR2 mearker

Fifr@ﬂz’ir? /Sised f&fseﬁtt%?gazﬁ orhPositiRidr@Rkibittglhe P sl@eksionsF disease
net hod conprising: a) separately exposing aliquots of

d"BiP318Yi cal sanple from a cancer patient in the
presence of a plurality of test conpositions; b)
danyiflrannthet kmbbdimént of tlexipvessingn ki is @railqidé(baforglaﬁ‘séeng)a probe

Ah& te"élt\«hH]fnthg ul%gﬁhrg %gﬁﬁrrﬁgl e%‘égﬁ? fac oq nfr!ilji]s?%r%lgg Browth

consi
ffa@PDralphar@rnHF&ZrﬁmglwgrmMWCfeQélﬂérunallethlfqut FERditions or an

k8 Ay g@ﬁemh&s tch%heailﬂn @&gsmaf %ﬁgmbéloérgg'ﬂgﬂict&amhﬁformmg
conwgké V\f@ﬁ_‘ npositions and the | evel
FioRa a&?f&r&@é‘f]ar éh%r%‘?ma conbi nati on of marker

genes selected fromthe group consisting of the
dmhll raegulnle'r embopdidenmraf thgiowhhof acmethodtof adleftiag micomposition

% Pih § {h%rprg!glgps?orﬁgpdlggﬁzmWalﬁgrtxt is provided, the method
comprising:

a)  separately exposing aliquots of a biological sample from a cancer patient in
the presence of a plurality of test compositions;

b) comparing the level of expression of a marker gene or a combination of
marker genes selected from the group consisting of the amphiregulin,
epidermal growth factor, transforming growth factor alpha and HER2 marker
gene in the aliquots of the biological sample contacted with the test
compositions and the level of expression of a marker gene or a combination

of marker genes selected from the group consisting of the amphiregulin,
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gene in an aliquot of the biological sanple not
contacted with the test conpositions, c) selecting one

W@Roorlespest conpositions which alters the | evRCT/BP2006/004950

expression of the marker gene or the conbination of

mar ker genes in the aliquot _gqantaining that test
conposition relative to the aliquot not contacted with
the test c osi.tion wherein.an at | east %

di 1 1 EPEISEBAEP WL ROORSTNSIRIMIES BToYEh Bk glphprang HER? marker
mar kgengemeanotliqiie efotHai bivldginal Ghmphr ker coetaered i with the test
al i quot oﬁi%he bi ol ogi cal sanple contacted with the

test ‘CBWSELPPYon and the |evel of expression of the

@dr r selpding org ofothk dest gempositionhwhisbraltiersathe devebdf erpréseion of
genesy l.gu bi.ol ogicC t :
Qont g ke Bepf6h o CoRIRRI S RaiRPTRE: 18, the, aliquot
for thetagdngdhat tst eTmpertiqrorlatiye iptsialinpet nqtigopiacted with the
anot heg BHpRGIIRMWh&EInt A1E at T4GNT0 08 differBRleNQ@w&in the level of
deri vi ng i dat e, agent i s, provided. sai

a ca thod .
ConprERRIEHYon 35‘] the eskari 85 4 %Ficaw&emépnaofgﬁnanﬁsgigeaffs in the
sanplatiqfistosr the dislogical BampRrdonvictdd witle tisarest chagositymnind the
and (ilet rfﬁ | 09 ; hef thgverlr Ofo gl)ﬂprrrelsrii Pl %for ha Bl r%l%gnation of
gene OF & OB At T on® SPTRACREeJEN eSS 821°ett'ed PTom
t he gnalipr gawes irs thengiqubt oh thealmipluigicelysample nepicotacted with the
gr o o . . .

L onty o LR BLOPAER b KL .
| evel of expression of a correspondi ng marker gene or

ah 2t GALIRS RABIdNEeROMDINah&tiod] alMREthel fedeiingla @Bndidate
quot of . t.he 0 i cal sanple not contacted wth

al i f bi ?cﬂ’

ragentds peavifedsaidgueihod ¢9mBESBEYy i ng the effect of the
candicdataeting entalifyotcofpbidlogicdl hempleviedbmaof cacpr patinomvith the
of t mrker ge D i r '

the aTaae tpRing RleiiRL Y Lo PLoTBL oA R e fone or o
the cambigtion afjerrkemeendieselecied| from Biepsrespi ensisting f the
corr emﬂﬁ&gaﬁan,@[&%agg‘%e%ﬂpfac@wtmfsﬂﬂnﬂhglgmc@lﬁrbalcf@talm and

ogi ca

of marKer genes in the aliquot of the bio
sanplRERSMagEE gerg w6 Athe candi date agent, d)

der i \det@mSsing thgtvtl bff expr&sibl ddhaseirwepbrafifi@ aiarkeseneion of a
an at_ |east 10 % di;}'fgfsrr?n??naq ér\l\ee%gs tnlﬁlaen laFV&‘(l)t offthe iological
expr égéﬁe%ongfngt HERRPREY OGENE" TrECShET AR O ot rmrbkerg
genesample fg cahfaqedtwitf the kendidask egintal sanpl e

chnt %‘S&‘Qin‘g Pﬂz teﬁ@ctcéin%ed%iﬁdia&@n& eﬁpq)yt @&nb?x‘(ﬁ% tRE level of
expression-of the correspondin ,magfr ker ‘gene or ° .
combic¥RresHen of theanriker grases combinasion qf gurgkerggenehig the aliquot
bi ol afithebicieyi®d Gample @aRdcaet widh \thd barldiat€ agraic dal @he level of

agent i s an |Pc1.|l catlon oC{. an eltfect of the . .
expression of the corresponding marker géne or corresponding combination

of marker genes in the aliquot of the biological sample not contacted with the
candidate agent,

d) deriving said agent from said observed effect, wherein an at least 10 %
difference between the level of expression of the marker gene or combination
of marker genes in the aliquot of the biological sample contacted with the
candidate agent and the level of expression of the corresponding marker gene
or combination of marker genes in the aliquot of the biological sample not
contacted with the candidate agent is an indication of an effect of the

candidate agent.
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candi date agent.In yet another enbodi nent, a candi date
agent derived by the nethod according to the invention

W@er00d/opis9y maceuti cal preparation conprising anPGEP2006/004950

according to the invention is provided. In yet another
enbodi ment of the invention, san agent according to the
invention is provided for the preparation of a
conp05|t on for the trea nt of )
ARGEnIotbsFSRRARET L ERUTR ARG Hvefg{)ﬁé‘%%*aat according to
AhO iR tien drdr plgarhfac@itityl plePa BB dsiptBingheh sgeapac@irding to
tEe.nethod.of Lge invention and i) synthesizing the
BRIV S EAY I ent i fied in step (c) or an anal og or
derivative thereof in an anmount sufficient to provide
sIaiydt aratlgeri emtzodimentagfabe invahtign, ahfagent ageordimgutoithe mvantion is
' i he
O R (S b S
der| vat ive thereof with a pharmaceutically acceptabl e

qars'lzlﬂle‘{notllle? ABboBMRhNBF twméhmnta ﬁfegﬁdgleof il'(ﬁ‘mf:ingrh dfug is
protei.n qr a nar eoti de selec
fHIBWﬁF‘ﬁ%O’BPBﬂBg gt?rf%‘?p§t°|f ﬁlf IB&?‘BX E%ﬁ pygierandepi der mal
yowtshnn‘haamg ther andfdateviapentgidentified actseep &t)pba amndnalog or
HER2 er&'a 1V€ rt)he%o%l 31 g{élt n'glrolfl%g SRJ%&{?I’HC egqtrlog'? I;ﬁléj (FI‘Qg in a

for deriving ent” or
conpdhﬂppcnuﬁbyeﬁmhvbmnowgiphéubﬁdgm@ygron of a

ql Se%ﬁlHll‘i\ing tH@HHL%%ndthteQHQH}ﬁfldzﬁgp 't'fEFemlﬁQ(ﬁ i Q@l? (c) or an

i nventi on i merization inhi or I's used
the rRAlPBRECgHERtYE ﬂaprﬁ%fdw&}aﬁﬁmrrrfae?uttqa@achra@talaleﬁmﬁ
cancer patient characterized in that said treatlng or

treatnent i ncl S ing in.a biological
hofter S e Fnbaidt i sy ysiShyrs ShaBke Bro@foRT Gy marker
malkerclegade selsabd dtomd the groupheorgistug cxfmsnnshlregllmn epidermal

?bﬁﬂ{ (ltjprg rt%%rrfnﬁ'%( gfm@tgn{‘é&gp%ﬁ a r%gnat Mon %é}cf)r%rtem or

rmanker pgbfnegle@mpprsu wied for sleHmpEi & éguildeﬁe REPIKe?r funwlecting a

aldeh posIRINKBF in®e18nS Ble§ibdssidrPoR AdlsAR idQrgiikndr oWt h
factor, a transform ng gromﬁh factor alpha and a HER2

mar ker gene. The articles "a" and "an" are used herein
tla aneftet etriboditgertirofttibe Mvestidd)arHBR ehr(lbrlﬂmoﬁ ihlibébr is used for
ast one of -t he

ége manu Eure of | f'nedg. for reaiiu?gb ) Euma a%c@? P%lent ?ﬂ’laracterlzed

nurtbattshmlrtrMmg@lr éwehnenThecltléqsrmsfbanag mga b@lomhwneple from the
ﬁﬂ@khtgenerally nmean any bi ol ogi cal sanpl e obt ai ned
froman individual, body fluid, cell line, tissue

culture, or other sousce. fluids are e.
ser &, MBFKEE #EDC OF | HEOMBERERAD i} BRkcRIBeRTSy ?e&ecaf%dﬁgmnﬁm group
f | ukchsidai hadpidepmabiroaithfaegort b muafotmmgsgrem}aﬁdtob atpha and
quigﬁﬂ£{0n1nannals are well known in the
a marker gene or a
- combination of marker genes comprising an amphiregulin marker gene and a
marker gene selected from an epidermal growth factor, a transforming growth
factor alpha and a HER2 marker gene.

"_t

The articles "a" and "an" are used herein to refer to one or to more than one (i.e. s
to at least one) of the grammatical object of the article. By way of example, "an

element”" means one element or more than one element.
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art. If the term"sanple"” is used alone, it shall
still nmean that the "sanple" is a "biological sanple”,

WO 2@7/019889 t er ms are used interchangeably. The R&F/EB2006/004950

"response to treatnent with a HER dinerisation
i nhibitor" or "response of a.épatient to treatnment with
a HER dinerisation inhibitor" refer to the clinical

nefit ,#)qgart dto EQLI ent ufferln froma di ease .
CGHAI P1oele GE’HPES gedyeyal r‘B?ﬂ“o?“ Aiolpgical sampplg pbtained
tff‘@ntahaatmﬁhial ,\Wiotlh flukdy cHIERh &l itis®rel it Or otHer Boli@e.. Bolly fluids

cIinC| nef|t I ncl udes _a conpl et e rem ssi on
C5f £8a ymp L SeTay %lasma urng semel, 2;5 0V tluldtann stplna‘l fifid. Methods

rfpo gbmrsn@ Fiysue ﬂmcucgree ssd dmdf' floalsSrany imeahmaldiasewelk kfiper in the
ﬁ%‘{ Vi i terhgms’aﬁu SR skd aid?l% tt' éiﬁ‘é‘rl tsﬁrl %&%{jﬁé? 'tl?é‘“s(aﬂfple” is a

| sease r ovenent :
eEAmPIcry itththedoRREATE ugﬁjiﬂw%}ang?% of the
pat| ent fromor as a result of the treatnment with the
*“ER tdfrﬁEfﬂeSIﬂids@Eb tredthieint fich aTHER @liRefsatiohtigliibaof thr response

G RaRERSTER 5k AR Y BP0 e
ttreaaﬁtrmmaste@?sb apmkientnufiking froFir a doegpk os cofidiGan¢srch as cancer)
HNs a'r%élﬂalf]frthg’ ﬁ@at‘?né?ﬁ Wtﬁfl' Fssel?% ﬁkg{l&?lnhllbltor A clincial

C|ne edition, er et
§inFludes a Forep etellgguaswq:erpaét RgRission, THARIE disgase (without

d}ﬁ’% E‘s‘i’&])o'pr@g?%io‘ﬁtﬁeer SUPv /], AkeNe BRNGRVIVAIS ithPRovement in the
earance of gIL det ectabl e mal |%ant |seaseﬂ‘é@ h

ptng IPTOFENSHHs dobrthe afIF§a8e)  IMEPYLELR the, LE-thdpath, or

hﬁlprﬁﬂfmeﬁx afmhe oveatll appivak tift &l the @@tlaﬁrfc@ntord@w ®asle of the

t]:ea& tg‘? esﬁ%grl .fe)gt/\iel] ;}ltg{ ;[@Fre arg C%?e{lag ﬁermlnmg a
i IegroBas 6oi thetérpe' snd ethofe ariferlaegllon mmpanisonppéahandécacy to
Oa?te%WvE egkARR tsAf(SI‘eigﬁQ R %R? tP%cf‘p?eE Mof R‘i&l&%xesﬂﬁéi‘{ﬂpy, in

ancer I nc astasi s;

riBesgispr  dBinsiplesapic Byterngl Némhfal@e,l léatélt ecaﬁgaoedsﬁéwbyd@s et al,

REEGEHR-Hill CIEl@a$@94J) NEdrhRambRys ebmpletd REp HHs€BF ESthplete remission
perp pendi, ctgl gr di anet er .of .one | esi Qon or .he a ear nce

(A Rk IIBe SfraPPeRrncE b3l AEEraRie sraligapmiatiseats: amgrigirgsponse

borgasticat agmBsion iof candeh inbiytted fori éxaﬂhﬁteu rarnedpfpeoﬁfnately 50 percent

oL e%r%?a%e\??nl dprot.fill:qlgt SF B%eegnflltsestr e%gcfcg Curlesgllagjn }e&s 0¥ gddr more

(IEST@)S orj whexe glyare ipymtfaprinteassgn éhsslmomdew Of theel appearance

(St lesiddli s describes a clinical endpoint frequently

used in oncology trials. Here the neasurenent for each

patient equals the tine elapsedfromon t. of the

th HpeTehET the el Me nPTOBFESHOR 9fafancels Hctydse rdnmaperefer to

trhbtal;tasﬁs’ Qt r@ﬁ%ﬂrénc@ la)}fIchndghebrdﬁa;ﬁQédsoippif)mﬁwlﬁa& R pareit increase
rogressi pn efined in t ot o

et BRoBit oo Rirafest e Sichla B phe deyion g the

tdppeabsear afandvolesiohs.t Abe ;pmgresstom@fscast@ppeﬂerétdy dpreaat cancer, is

Sﬁlﬁ‘rﬁ&tﬁi‘ Hrgﬁceaor%gﬂa&qg?[}fdth%ocaﬁ%/eﬁ i reffdced) @l%@v(rﬁh{ egjelayed or

servatlon censor
prevented.

The term “Time To Progression/death (TTP)” is a synonym for “Progression-Free
Survival (PFS)”. This describes a clinical endpoint frequently used in oncology
trials. Here the measurement for each patient equals the time elapsed from onset of
the treatment of a patient in a trial (as defined in the trial protocol) until the

detection of a malignancy progression (as defined in the trial protocol) or the
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The term"Tinme To Death (TTD)" is a synonym for
"Overall Survival (0OS)". This describes a clinical

W@ 3019899 f requent |y used in oncol ogy trials. MEF/BP20R004950

nmeasur enent for each patient equals the tine el apsed

fromonset of the treatnent _gf. a patient in a tria

(as defined in the protocol) until the occurrence of

any fatality. If the observatjo f the patient was.

QCepEse Ok agy fagqlity { whrfevss s Srvbdl thepbsryation g e PREient was

Q&I}ip@ﬂt(e gUaY kt‘vllﬁ?l eh@) fitsSa tpefibd dnldeiio el vel3setswidred Othen this
I S.C nsorgg The term "covari ate" has

t éerf"?)tl“?erﬁé‘srf@Hﬁ(fnénsofﬁ clinical endpoints are

frequently consi dered in regression nodels, where the
értgpermt Tirep Tedeeuth (B’EDd’eb@rWennymafot ADveralhSdrvivaé (OS)”. This

ers h 0 N nt
B e b ey e bl IO SRR lere the
trheaseteinmné r eagh @abﬁmeqaale theoare gtapsed] frpmsensst af the treatment
HINOpARSn (L Hidh (BAMACQAVAY HRL SidtochNCuh@l fRe” GcbiYréRe of any
cfov rri’{it? rhcfrels uzgto descrlt%e al | cllct:lg% ) aft
APBfrat ThsrobSBaoR 98 TR PRURTE WaiTiaPedr (6§ T GBI end) after a
qaeanoﬂahhe th¢ phiarlsurveved Thebie tiohd, theathiscabsarvadd®e sime t is called
nlprl S dermographi c information |ike sex, age etc.
&P Gnhamestic i nfornation, conconitant diseases,

concomtz(a‘nt t her api es, result of physi cal
elenterat i“ooariated thea felloxting ymerpingreThe cligisehiendppints are

W@nlﬂ’f Q@ﬁ§1@iér@§ iaf re%h%sﬁ)ﬁrrggﬂel; Ui Rére t'h@fé?{d%mtoﬁpresent the
Xt e ghant di sease, clin

pfﬁe b 1ERIRlE apgé hg wénazkzﬁesra?rem Host @R P trgset Thd&endent
Cdahﬁbl@@(ré@rés@@‘é)i‘ Ht ﬁgilﬁ@naltvmab&s affneimr &m.ﬂchm@il data pool are

retreatnents a t or as «
o P ER TR rrafrafied SR Tatall il dResedl Jlnis! e
deraiic a*edpwoogcsgsbs all ﬁhelcalemrﬁm‘maawnoerbqwmahg: wstied, which are in

g%}ﬂk%?'a%allarbg Gt %£§fr§l nI‘HeQ cﬁgfcgls§bpﬂla?é§al:(5’rﬁﬁ§se W@@n’bgraphic

he consi dere onar ers no additional clinica
dafeamagpe dikgsee agaete pHher pRaPRGFE dAOFRARIHEPNCQTRItaH ghiseases,

$%nt?dﬁwdﬁaap&§ct§ﬁﬁ BPp }grgltcaﬂt @ﬁmq}mnm Ceoat Qiboratory
e term covari ates”. refers fo regression

AT PEEE, (\Taﬁ‘!é?%c{ ?fBP%PhEr%‘?ﬁ%‘Fsdé’f elf%it 8?%5% té‘n’%‘g‘ information
afldintifyomgpthecikient ofimatigivent idisesss, disial pedermance kepres like ECOG
S(f’r %ﬁ?fsQﬁn’H‘EQeJhmc%l 1@%3%@5?dt?rﬁﬁ%%%ﬁtregtﬂﬂ}@éé%r%tnﬁﬁts and

cova I vari ate

héiie@iimhlﬁf@r)f egwels 8¢ dhsimilde infosnatipma phiidaiman bp pesqeiated with the
ﬁqﬁleé) hgsqlgependent vari abl e only one of the target

bi omarkers is part of the nodel. These univariate

nﬂfel s can be cnégsn d$r ed, wi hfan wi.t hout additio h
B! TR A RERS DTSR RO TR S PBrptes, where

hereitle tansidegrdebivmnkerdelasidaiongl dpticat abvappesoaerhesed in the

regrre%tl 4 IOHQFE%H’%? g lnd%éér}%l’lféftﬁpg I’?OI‘ (fl'sl @Hat?{ﬂ%é%fov&&qe

Tohar kers ar e

mul tivariate nodels can be considered with and w thout
The term “adjusted by covariates” refers to regression analyses, where over the

considered biomarkers additional clinical covariates were used in the regression

model, either as independent factors or as stratifying covariate.

The term “univariate” refers herein to regression models or graphical approaches
where as independent variable only one of the target biomarkers is part of the
model. These univariate models can be considered with and without additional

clinical covariates.
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addi tional clinical covariates. "Nucl eotides" are
"nucl eosi des"” that further include a phosphate group

w@eowabespdy |inked to the sugar portion of thePCT/EP2006/004950

nucl eosi de. For those "nucl eosi des"” that include a
pent of uranosyl sugar, the ph@sphate group can be
linked to either the 2', 3' or 5 hydroxyl noiety of

t he sugar "nugl e tide" is the ) ric
entgim gawéfe‘faélafq defers hegsig te é?ﬂé?saropyna%ﬁso?ree E‘afaé.aﬁpa@ches
avher®hd @Gﬁp&dd@nf)@d’f&‘bl&@ @rore @harBoriof the lﬂﬁigadirbdﬁrker:m:ré §art of

I I t
B R s RS CoSBHR g PRCLRE ihous
aﬂﬁmonahdlmcabowmcmesc acid (RNA). As used herein the
term pol ynucl eoti de" is synonynous with "nucleic

Lﬁleong &€ V‘Hbc eddl. ?ethaF RirBies ih u&ey%kmgs?hgéll\%&)fuﬁ covalently

oglca Y, pro uce nucl el ¢ am
iy sy Rpstien of teawiclegsid e@@ﬁf}wsg g%@gsﬁeg that include a

rﬁéﬁtcﬁf@rahagyr S8EHIE tHeOShdsPRdte gkd@/\tatmmlmdhwbaﬂﬁf fee 2', 3 or 5'
ef i.ned ﬁredeternrne r1ngeng$e$ speC|f|caIIy

(Ve SpeifGr ehthe i (o MyRAUEFe indpgiemongmerts WHEY of an
C‘@hgdﬁﬁldldd)ﬁdé’f fh@d gaserally dempdd iiezeipras be “oligeaidrivgcobdpaiund”, or

I d« aor)grﬁxtc%o? ¢ O”r,ntnlll)ergi]ége&l:rglo)? dg‘r%t?d 39a “‘E&&Rehﬁ <8 §§?nd”. Another
cgssct@lr expressiogiethersforols., deWGbgeMmmacldr(DI‘éA) and ribonudleic acid
GK@WP lAsS@&q h&&hede! Qﬂno otfﬁ%c]@@@&éﬂ@‘iynorﬂfrﬂ@ds with "nucleic

nucl ei ¢ aci d" can be achieved using a suitab

ﬁFHEedure , Capture probes" are often aIready

attached to a solid phase. According to the present
iThket’HrinOl’probh‘é réferl’smd‘lyyblltlhdiczlat bpbislogiedly” pitodubge nticleic acids
(?i\gr&t I ? ev&}lrlr by eer IHeor %g}eAc ogb(g(?natn ?S cnﬁ%ﬁ%mrgéls%quences
Spat aﬂg)w—dneboto h@bahm mroyer Hefes] pméael)mmpérsagrgaphes specifically

](1 @O Fefarenidl) ) tg re ‘?1 @fef'&baafds” ap’ %troﬁen gc%ﬂtbehﬁﬂgﬁﬁéédzgst ) (?,E‘a'pture

e case %y di zati on si I.s st
d@p%t Ialmrenaflraér*t vsae Tepg theopucieiq awitSﬂ ﬂp%seenal?rdse@arf%d from
SkResitabdd rﬁateﬁﬁlef@hlabl dhight Stxcize ﬁ@rcﬁt&h@ﬁer@weYS@bra@Q)n is

R OH R RS Pl B8 5154 3B vy

pr efiebkbirgcaturd 5,Cﬁptum peolm elrercdtehyalrabdyc&tacheditamosolid phase.

PL&ES ?c[rﬁ'? ltéeg'f ﬁ?eggh inven et d I td %hgﬂrl{lrgﬁloésgnlag fe ingent

I S esc oni n
LeRibditiemner ip gmnuhfr sanmpMeaIgpg ah i mltr@pk Ehﬁo@é@lsrlglawle@wg»

(L]ai%%%)to M\?nﬁaﬂ mg&@rslpﬁﬁg I—ﬁ%d’r‘ﬂé%b?a%r‘y@@ess'(@@), paragraph 1.101-
nucl'eotj de (e.g an r an a

oL Brslennila oy SHPRAP PP e TR 3 §n taohgrﬂdlzatlon
heigmal MilllSdemdtafblabfterOWasﬂierOIfot i1on with ExS8@tamde). RS Iaaes50° C

b re%era%?ys S{ égl’ttorqlo% &S ?, ?Q andtnla]c?strmr aF)lygaetnf)QS QE and

& Thved ion,” and ROY Fa tTanscri ﬁ?%n
pnomerzrsfer@h( é)rg_:} tgyir mothq@;xSSinanair{yl"/ocSD&d’ﬁéOT s ardemblytat 55° C

Tx%ret ﬁreF]Qr %r‘ §n@§hc§pgfe?éfbl§l a988°f@rT}9@EG?£§6§ﬁ§Hr§‘66’the SSC
e ngle-stra or | e-strand opy
d}ufgzr is described in Sambrook et al. (Molecular Cloning, A Laboratory Manual,

Cold Spring Harbor Laboratory Press (1989)).

A "transcribed polynucleotide” is a polynucleotide (e.g an RNA, a cDNA, or an
analog of one of an RNA or cDNA) which is complementary to or homologous
with all or a portion of a mature RNA made by transcription of a gene, such as the

marker gene of the invention, and normal post-transcriptional processing (e.g.
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MRNA. The term "nRNA" is an abbreviation of nRNA the
RNA that serves as a tenplate for protein synthesis.

wWab@70e8me " mar ker gene" is nmeant to include a BENEP2006/004950

whi ch is useful according to this invention for
determ ni ng the progression_@f. cancer in a patient,
particularly in a breast cancer patient. It could be

al so terned cancer, prefer y breast cancer, rk

gehieng)rrt angy 'ﬁﬁr%&“%ﬁ cF"éH’t i ﬂéNAn SIS, f%"atlon for

Icaﬁ{pllkdﬁerﬂml BOIA deht rsaig&f;ma@lﬂed Fo RikAubde- sty Bmde@ of a
Kk cord to .the r

bR R To? REOREC et febyighCet MERN BRRNB RO as o

aémphltcdfotpmtsmrsypﬂless cDNA. The term "marker protein"

or "marker pol ypeptide" is neant to include protein or

PRUMPER i fce? %9199 QPH}QXnﬁo %%t@ Qv}f'i‘&f:ig ngéfﬁga&grcﬁlli’geto this

|nvent|on or a po ypeptl ein nment
daygatios fay dstgrminiag kl@rpr@gr%% of THICeE Y ?npa @ieparticularly in a

ﬂfr@éiﬂ Qﬁnce‘r spaﬁeantlt tc@uldnsé URE teBh&E ca@t,yprétdraly ib#eastRancer,
&g i n encpde t he re%frenced ?ne {h leotid

£ gbtsn e TR Ko Bsnadt T P gant K6 Giqhydh qucleotide
ftmm:ﬁ;lste(lhlfmeh of rﬁRNmessncodedafbyt hemﬂ(ekegengemormng to the
1%3{11&1%?10 St %BNJA aerl\]:edt {Pgm t%\é% tlgé(?rra n 05 sgﬁ?ent of said

FYom Lt he pati el
ttmstlepﬁe}rCDNfa sarrpl e fromthe reference subj ect by an
anount greater than the standard error of the assay

W@Mﬁ%ﬁ&@ﬁ@&ﬁw%wmﬁér yp@g@d@rleh%abioymahdk stkin or
10 9% and nore preferabl % .75 % 100 % ép
SBOEisp 95 RSPy SrdeT 56 S9ROr RO (O4DTih 01 GBGPeRtide
ofr prbgin fagbiedt.coMlprlingahidurirker gopiessi on of the

narker gene in the patient can be consi dered

1fn| '%@Hg g}{oddtcp'v\f? r?%]alpl@rt]o §0Gud NG HeP oo Sgﬁﬁ%ﬁﬁﬁa@ Bnd Tharker

a con rol Ieve of “expr
slarrrﬂueemqodmlbhéhqjafeur@rwﬁg@d ower than the level in a
sanple fromthe control subject by an anount greater

tIaNexp Ii‘é%s@h@ﬂ@%ﬁirk@f gé}{e "Siznifaenths Wer@ fﬂ@hQMQQe\FéD of expression
a s ressi.on, refe a&]g st 10% ﬂ
0 SR By BBy 2 et e ytha fyebgt pecsyion dhggmarker
lg'éﬁe%n a2@eﬁnﬁ‘be 36X e #h@@n?/tﬂlf&mfr%m[helle@ﬂ&n"/a tshaple from the
unt r_poj I ej
BBl TR 5LV GBI, TOAST BEOL e s
manlkleve tooaseesn eixprerssnon sindaprgfeeablyt peleestd0 Parrnd engrarpreferably
Pz'ﬁ/f) ey &l 75 t%' ﬁ)o' REMS g2l 56 b@ﬁ%%ﬁtﬁ) S BOB %, 4098k, S0 % or
reOSSI on' n@f)r eSSIe‘an evel tj’g USG
é’ffgﬁb@ﬁ?}"ﬁ Lef8AkY |e§pr,e§fcg}0 tge e e&lﬁ?ﬂﬁf“ e pgtient
pﬁhymw eérlﬁﬂielréﬂi‘ "sﬁ)gnlﬂfhnﬂm Rﬁve@&hﬁin o tkurelt ofOéxméﬁioﬁl it 4 Rontrol
the.s " ression n efers t.o
PR CReyglot R SlOn B € e RE prOR i SIobaf b tevel
i intaosatipde Fbmutdtewoes opsubjenby andmopst gteateg tham thiestangdhtd error
of the assay employed to assess expression, and preferably at least 10%, and more
preferably 25%, 50 %, 75 %, 100 %, 125 %, 150 %, 175 %, 200 %, 300 %, 400 %,
500 % or 1,000 % that amount.

A marker polynucleotide or a marker protein "corresponds to" another marker
polynucleotide or marker protein if it is related therero, particularly preferred it is

identical thereto.
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therefore according to the invention the term
"expression" of a (marker) gene includes transcription

WO paos/owspol ynucl eoti de, translation into a proREI/RP2NE004950

even posttransl ational nodification of the protein.

Fragments of the transcribedypol ynucl eotide, the

transl at ed protein or the postranslationally nodified
teln al so be, regarded .as, expressed.whet her
96&51?% g‘FVﬁ ?feexé“‘éswlﬂri‘ﬂﬁg £*prestier H@t affeer dpteerhpggeably and

@bheralmawvxe t e EnbGnt af dg@hageltotidans ahi fhind adid Prdduct or
OCESS

tt | ati A .. Db
BPoteh e SRl R eR R o efrer Ly st B e ess o o qugene
tchdekinfératatimnds torevesed ite thd sttwstweppleyemi ehé opérdgngm the cell,
@i@fo@@qc&qg ttroaﬂl%ltﬁ VaRid bR Rl @ngﬁ'&mﬁ;{h'o‘i’ tﬁ{lmker) gene

al so &1 Gde expressed gen
tingdndesr iranseriptiero irNm bab'nh@tottdeaﬁgnsl@t@w inp arcmlataexdneven

(’;fo@lrtra%%‘l@ﬁ&lla*l3 ndodftafi6h SNGhé | HORAMBIE NS O-Eh ﬁwt ®FaiScribed
er ef< rgsstg n nd "under expgessn on refe

LP;?XH‘(“G eghde \Mﬂﬁgﬁff doRroreR 98t Fé@ﬁ%é@ﬁlﬂf’éﬂnﬁ dg{i}é\ grotein

GhalbXR6 &Sie@irdas as Qﬂpﬁﬁs‘éd Wl(ktlﬁd?ethbyﬂ%eﬂgirﬁ& egpfreﬁﬁa Qfanscript

| | i | e

B s DGy BRI iR Al BTl Baciny P T B SRl
"nrnchesiex of ébs iposteini s.g! bggrewsbuiseApessd herein, ‘Ehgessed rgenes”
AR rtﬁ&s‘é' {H&t arrﬁ et%nﬁalﬁe% %tgei‘%otlyk}ﬁ:tcle‘éﬂﬁpqﬁsm A and then

proteln and rotern it IS a ne er

ttF?élS]@EﬂddéF%IPr@tﬂﬁw isf tgerp shalt alse igclude thﬁ§anSS§dtg@e¢s| that are

qml\geﬁbefdaiﬁtdmmsbmeﬁét t&hsRtdd &@@srprésern &gi Eﬂﬁﬂﬁl@sbransfer and
Sghwann ﬁﬁj g and i hr obl ast s. g

é ogemARNGS bkl feros o?"e(rﬁ@f?“‘éfﬁd af’f‘ Ha %merﬁﬁlO@r ' Jiep to an

fugpetand onh rlhﬁn(mfa'ﬂ:dala}nba)resp?hl\&lyphd)etvelsn)f exyiressint & cotripared to

tﬁg bggfng—%gﬁl%:s IJV% L anréﬁ)?e Ege@n? %)]Ht?olgr“e)%gxﬁlfesswn is

otbmeéqrn alggr el@grre@@dc FKpiesoom cald| "IurldGTQXPrAQSm diinhg deereased
thgrds@yention, the amno acid sequence of anphiregulin
is"the ami no acid sequence accordi ng to SEQ ID NO 1.

cordip i,nvention, the nucleic acid seguence
ﬁ?’lettﬁ%n %ﬁBﬁﬁr?gé’S‘E} i %atequng t}Pﬁé’nﬁ‘ﬁqusélpémﬁlﬂ nd'to the protein
sesqltﬁ ehateis acoembengf tiee &iernial edbwth fadioe Haindy.altdeasiddkecrine
f?r gﬁswo%ﬂr]r?stahgltg%\%{f S:as r({c n‘tﬁehwlz}wn-gg sg z?n7 Thglasts Itis
gehéedt toaepiderond gsmat fagtoei (BG&N dnﬂdraméorpmg grawtht fseuof alpha
tedE- élgha?) 'Tﬁﬂt}ﬁ'()téﬂ't idtb8cd Q\m}{ %eCﬁGF/'I@ﬁglgﬁm&gpt% Q%pomote

fact . hose are bi ol ogi cal tIVE
5! ngfféﬁb. ﬁé@rmbﬁplfwélr%qﬂbmd é%}HPlé? t}tfh%fow}aﬁ FY AR @sgressive
wamxﬁp&emmr@bll hu¢dingeld the inMeanisd,ofhE Agirdr @Mﬁmequence of

ST, Bt e, SRR i
bhe divegtion thh eudGE acidceience oftherfainphiragulin” cDNA is the nucleic
ﬁpﬂzgﬁgﬁl‘@ ra¥$oqgin%r{o%'%@bt 15 [ DR 1?11&9&%2(% &t é&?ﬁ%ﬂﬂ%ﬁ;h the

chor invention, the ami no acid sequence o
"@ﬁ%iﬁgfl@ﬂmhquéﬁdWﬂﬁS? act or - aI pha" is the anino acid

The term “transforming growth factor alpha” relates to a gene that encodes a
protein and to the protein itself that is a member of the family of transforming
growth factors (TGFs). Those are biologically active polypeptides that reversibly
confer the transformed phenotype on cultured cells. “Transforming growth factor-
alpha” shows about 40% sequence homology with epidermal growth factor and

competes with EGF for binding to the EGF receptor, stimulating its
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sequence according to SEQ ID NO 3. According to the
i nvention, the nucleic acid sequence of the

WO 200808988 m ng growt h factor-al pha" cDNA i s t hBCHEEB1086/¢04950

aci d sequence according to SEQ ID NO 7 which is

accessi bl e at GenBank with tfie accession nunber

NM 003236. The term "epidernmal growh factor" rel ates

to a_gene _that encodes a protein and t protein
ipheenhrylption prd BraduieHIgra BHLOBEHEC FRPISF- 8?¢°§$‘6‘ﬁf‘ﬁ the invention,

tRCimin®D ac1cE§Eq@@ﬁ¢'€9d>f ‘grrendférniiag geywth Hedtdr-alphs” B the amino acid

BLRLSLI L5 Ly QBB S ELMRL) O BlARBEMfugic aci
\saqueatcy obfthe U‘Itltausfednn@ browah factbhakpha’_bat&Nmm dhe nucleic acid
rsrgcfuoeg € Q?Aor&nigrgtonsEd- I'iﬁ P(v%?éﬁlr J\/ﬁﬁ%sglllq)&?? @%ﬁﬁiar{kowith the

rane=bound nol ec
prasson punbat NV 08236 ed to generate the 53- anino acid
pepti de hornone that stinulates cells to divide.

ﬁ%%xgﬂ; zgpla&ni m?rdwﬂggf%bﬂr}elatéa Qo 8FLAOIHAE bikkodeO PRSEINGInd to
n aci
Rl SuEh hiRebe: bR LG Ry Fgerma

tgh@wﬁhl.[ﬁ&tet (EGE)”thas @@uﬁbﬁﬁd effedt be th&piffdsnmiatioy bHaebific cells in

v&Vé)oPeﬁl nl& 3 %oggg\w‘ Bo%lc C V&]r C(ﬁl $ aﬁetgreég g@?ur%g cells of both
GevwBanalvindhmehsleansk ssgion Thlrﬂﬁal’r pNIVLOO1 96 Believhd to exist as a

" 9'1%@%' MbRc 8GN %eﬁf-‘(ﬂgﬁ icall tﬂié%‘ébcﬁttg efidtate the 53-
TogBhcf PR

é& ycopr ot el n, IS

Nige rﬁcrﬂjsk’elétk@@r ge@npm ahatimanlates é;nﬁiyé? \H% "ccording to the

tlﬁmﬁﬁmfet@ﬁﬁng Qb8 sBqu e o Kpid @ hiAl Qﬂdﬁvth it & {heladdino acid
Ion contal nin S 0

G fare AP neECUDA NGRS 5&@%& e G o dRappsipc acid

Beqiaticé) of ﬁhecmpidﬂgizﬂ Ogrbh'dm Ifmtemt(Eﬁﬁ) P&l Aans nbe avickkic acid

3 E%Pe%gg %ggoe{&lll g Eﬂg i e ac o O r %lﬁ 1sf ﬁ%gﬁf&h{ %P %Lﬁink WSth the

(atqt@mgnr npmberr NMu001963GeWBankEm gaws| Growird@ctor Receptor”

NMLARRR&B s FREER| P YO kﬂ%\f&ggd}&ﬁr |1sptco héﬂ"bf 2n N-terminus

CGenBank. accessi on_n , ID NO, 1

(@trasiatar p‘fo%ﬁ %ﬁ{YH@P?’GEHBEﬁ}é gg? AmMAihizad i Cterminus

Nivir2 €114 B3 tegidi co‘ﬁE@nir@ thiEkinkde ddm#nsthid IpRNAahasahfferént variants
ﬁaélng%léln%é gﬁ’gere r§c rTJgoerr rlg)lg/lhengsg 2c§(§1'1)d r‘r‘pﬁEtO thte 1§9€%Ql%§ut}¥%yammo

rm[d graesy of the ‘Fpiddrmal growth f&ctoe as&gtoex prtbe gingnp asiid sequence
%dﬂ%t(p S’Egaﬂi’%\%v?f’ ({rQnQv\g@%ﬁmarhl lad@@rfBanl( %gesmlaﬁ arﬁ:{lmber

cancer as

|N@bﬁ@532ﬁdu%Fé21 1y Nex |12a(tqa@PFra%t"aVé't’te% @Fféquaf? ei&c’"%gl.oe humber
RUk_donmen {@m 160 Nd"‘qmt%}qu&?%h@ntﬂ @HﬁBankr&Séﬂsibhﬁglmber

AR RS KNG Gespacind Frtagt £ GerBort feasincrumber
d@NHQOIZSImeE@ER | eticadeceby ¢lod erbBl el Raadeerv a:tusa:]ﬂy implécated in
ORNEET rifkbanD. ﬁ'ntb%?%ln&; ﬁ&%&gedoé@!rés&% YrIEOIbR IR YU bBbrved

eston, 1nva gi ogenesi

ancbreﬁhalﬂ@@&fdellﬂgsbﬂa@lb vadk aryd stapiagh tcaxamfr af “aﬂcngtgbgblgstomas
AEGEN g8 Rd ERR el NiHEEBati dHTREL VAR | thBTiftdsR RTKOBomain (an Src

homology domain 1, SH1), resulting in autophosphorylation on six specific EGFR

..'J

tyrosine residues in the noncatalytic tail of the cytoplasmic domain. The cellular
effects of EGFR activation in a cancer cell include increased proliferation,

promotion of cell motility, adhesion, invasion, angiogenesis, and enhanced cell
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through stinmulation of the mtogen-activated protein
ki nase (MAPK) cascade. The terns "human neu"

WO 200g0BIR", "erbB2", "erbB-2", "HER-2/neu", "MET/EP208610D4950

"HER- 2" are used interchangeably herein. The term
"Her2" relates to a gene thajyencodes a protein and to
the protein itself that is a nenber of the famly of

the .epi dernmal . growth factor, (E ptor fam
SEEEYR by ntybisionnd aR?R‘r’Q%S‘\Ct‘WF&ﬁF Weﬁggn%cqlﬂlpgah@ranon

hhrdighGtign@ion fthé hﬁtogwaanxatddhﬁbehoma@a(M}ORKManchde
growth factors. However, it does bind tightly to other

I d- b, d EG-, » fa « »

PaR s 15 SPhetr rIRRG brTh B0 Hih- RRancHisg” and
KiHER-@radi asteddnmd;havngtabbnhofemd E\b\mtrnrreé‘lﬁles?i”gnbtdsnngi gene that
%Egmyasﬁro%iﬁrhnﬁst tﬂﬂ@g;gp ethﬁL fide {9 4 gﬁﬁ% E%?'tﬂ@?ﬁﬁﬂy of the

pr oteln | nase an %j I nosi| t | nase
Apidermel gromthifpens ( F)afﬁcmiora milyh ek raceRIAs tessing kinagess This

qfroteﬁofl@srrm ﬁga(nHQﬁh&lh aanﬁ%ﬂoﬁ&do&zEn&fhelraf@ifeqraﬂh@t)blha\geowth

en r orted st c
G5 Floer et %@P&FE)@&O 3@1&%&&4&%@ REF receptor family
| mrabérs @0 forial HetdrodimeonstatiliZing liguel bixdingsaidonhahcihfikinase-

GR08 DA BOS 0 SRAOHEELD BUTRLOL 3oAAFE Fen R GhO Alolving
rregqgetnsathat@év@mﬂemaddmsmnad phawélendxdtnoemlrianklgase Allelic

S E&E&Ca%ngo%fd sftiohs 5@959&@%@%@&9% §oglhaﬁs BRVEnd 625

een_ ful haracteri zed. Accordi ng %
i Hfveteinh) haveebeRTIROTie6] itk Qtﬁf@ﬁt‘éoﬁ?m%?l lg, leg3lle655 being

ﬁ@red(hlc@brﬁﬁ{gut%nﬁh@ iRe@bE] Aghplificsbka ilﬂlbpove‘l'expressmn of this
:tf %8tothe1nvent|on t he nug}lel amdag ce
HRE e DekarSORENR TAnERES s, 1clicing Wt apd ¢aran tumors
aklcandiivegplianSEQultDilNGve ] \athdmbnalstraaxsaa;stsmbdamsasome encoding
' t ' T :
SHUER o 0 A AP B MR s
dbasintersfonyethe "amigogagd yseapnse eifnHer? ke thge aminy agiddsequence
lkeodd ?M"E?E@ ID‘N@eﬁ Q@df'&gltsdﬁ§g4ﬁﬁﬂﬁrih¢lf_cgﬂt1|§)i tHRe dulkRic acid sequence
ag l,j uman r ene
ot e’ B e pudsis cis 50y PERFEORYTE I $£QdP1EP: 8 which

Jis aBies¥lible ﬁ(émBaiﬁﬁGm(}ﬂ.&Q AYceldsidibndmBer, NMS 0644480, 638; us
5,604, 107). The quantitation and detection of the

ei(% Slg%xééi u‘i% %%H@hg%ﬁ[—li\)ggro% ‘Jsﬁefg)gtgcklﬁ_’@gr h@m% of errz is a
aglpopeoteineabbetween PR @ndpl léek%whgq%bmrhewa@d%wm@@épﬂ)b fo the

(&%Bauuﬁﬁmdrﬂal%f ﬂféqﬁ@ﬁgm&w%aﬁe Bﬁodﬁ'tcﬂ atS@aEl bekfesred to as p105
an ac ve I hase

e- bound ro ein.h
iRy The: ofle h Bigh DRFE- 1360abiO but/ 1o 20y 415 401.638;
aus B@DQJlOT)nthe tqhentﬁltahbn ahd détection bethereetthddinkr dotin of Her2
ot her_. . r r.fam s whi ch do have ki nase
ad ﬁvpggf“hﬁgﬁgbggaéagab%gqﬁqg§ZI|ferat|on or
differentiation. Anplification of this gene and/or
ol tstpr €blsrBnstendy fer prethei member oefnthei epidermal qgwth factor

CR e?}lieEé@R?rf;hﬁg bP tOBtdrN%RBEAO kindsBE Bk NReRBrfhe-bound
pr%tem has not an active kinase domain. The protein can bind ligands but not

transmit a signal into the cell. It forms heterodimers with other EGF receptor family
members which do have kinase activity which leads to cell proliferation or
differentiation. Amplification of this gene and/or overexpression of its protein is
found in numerous cancers. According to the invention, the amino acid sequence
of the “Her3” ¢cDNA is the amino acid sequence according to SEQ ID NO: 9 which
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of the "Her3" cDNA is the am no acid sequence
according to SEQ I D NO 9 whichis accessible at

W@RWBarmsId rom t he transl ati on of the nucl ei c aPCTEEP2006/004950

sequence of Her3 with the accessi on nunber
NM_001005915. Accor di ng to thgj nvention, the nucleic
aci d sequence of the "Her3" cDNA is the nucI eic acid

sequence according to SEQ I
dt 2esssible at Genfaakizem the fq%nil?f@rheég@ lﬁﬂﬁ%é‘i‘luence of Her3

MO EhEQRERdion n-ﬁPrﬂ)eE IMD 608003N 8 d&tcoﬂdﬁﬁ@tdthb Smkéﬁﬁdn | the nucleic

t he, br oadest an ecj,fica vers int

LRSS R DL DNA RS e BRI i EtRab S Hding to sBQ
il tNOpetld fwhichAnis acksable( at gGenBrnkpedilf i the antdefsaohi esjymber
f% é{ ?{g at least two intact antibodies, and

an ragments, so long as they exhi blt t he

desired biological activity. The term nmonoc/l onal

akhe tsoay antibodis difréiaripiused bt Hresbrogdesh semsei apdagpecifically covers

qRtaRi ARALILRAD aﬁ‘ltlB@ﬂiék Eﬁdlﬁ[brﬁf m&gmlﬁ‘dlﬂlﬁaﬁc antibodies (e.g.,
e 1 nhal vl

neou nti
tRepga e fer %rrrwg frore iforﬁﬁqta‘?*’oo’rﬁ‘taa‘rtea”it‘g%’te?’c%ﬂd antibody

efxztgerpetntg‘ o6 1ang s thyexhidituhadésited bivlsgicah getividyat i ons t hat
may be present in mnor anounts. Mnocl onal antibodies

af > LM X5 (Fc Cia}fl_.ia% ihgf)j"na% fe {i%(é'e%q RRA {bsgn %n?bgﬁg}l gb ained
1 genic Si , Incontrast

afmmbzo@yppla@plar@tsubﬁgnmwdkpmﬂgﬂn@d@ dmtﬁlfceh@nu e, the mdwldual

atibBadi %énﬁ*)lrfs %t &d Wum Q@flﬁa{tﬁrar efebersy Pé’s@ib?e naturally

(epitopes), eac  onal antibody i.s direc
RFANFHE AWRHRS thétt SR PENPISFNY AR BHRGTg@moungs. Monoclonal

adibbden dre higRlyr sisdoiie] fHeftigt Mirettb® 4pafiBelo0RBigle antigenic site.

di d {
SRR 5 o, oS 2o0RBg! aPRBIIA AT, Wi include
ndiffefenerantivodizs | dinedted iagdinstatdifferehie deteamandngs (epitopes), each
alﬂt)hg’cqgﬁlal ‘%%UBS%)“?S 8’15’&@&&“?&15& odngi%@ lﬂggrﬂgﬁan@lolnythe ant1§en In

OnD eneous |on O 1S not
cetshlstncrmécutlwsr sRegUicitynge proriranab anbbodipeargradvapidgedyy in that
3t'B}ét Fb}ﬂ;if' Ibféuwth&%ﬂognco%@arml%ﬁapbﬁ othae aHﬁn&ﬁbsonﬁLe modifier
anti bo

ed,in acc ance pr.esen
R asaT gicaes HRn et he ARbiY M bRBE JiReRd from a

debstahtidly Hymds@hkeus, pdpulaionadf.antibladieg, ana%néﬂ.@ﬂﬁ)construed as

r%gmﬂr'l%é pgfrgdu{g@ﬁ ﬁ&g%ggg?&y E)ﬁ 81?{@5{%%[1% 5? tl:l})? C&ample, the

cmnpwlgxea anpbedieote hefused iri :mcatdanamwntb dUglpremtamqnbodynaY be

"¥hac BY khod brlé&nﬁ'?ﬁétﬂ@d‘ ﬁ?sft de@érﬁfe@sﬁ ﬁSHle asng 419 I\U?@re 256
invention i S one ca bi ndi ng 't hat. anti g

SUPTRc eMdO%s PT Pty F%ueﬁ Fh‘%)t reqoEn ﬂ%rrtaniA .fgetfrgé%r dﬁee) e.g
| US @667 NA At TREERES" 60mpHE Apdrtigfdf ad hfta@nhtibedly
accordlng to the invention is one which binds human
'_kﬂ apti ddgggvﬁlﬁ%hn&}nng S %r{tlféh;ggg}ntgr)e%tcarcg?s % [ eaCt&xe tm\;e%mon is one
mapdblngbfdﬁndlhg thatt ar‘mgdy with @mfﬁenenpaiﬁmetvrsgcmthat the andibedy is
LhaR 4R% e"i]&thgttﬁgr ?r@s%ﬂceblﬂf ftl')éig EAte zﬁﬁ?b'o\d?taggorﬁﬁig' to the

sorting SIS Or ra nnunopre0|p tion
(RVEYtiD; ie@ne 2ehickphind Sﬂ‘H@aBé{‘?ﬁzﬁg‘ gtoep sekfpigmbcantly)cross-react

ewitR Bilelpréteins NG smiclBRboAlineEs, ithd éxtertfofdidding of the antibody to
other proteins will be less than 10% as determined by fluorescence activated cell

sorting (FACS) analysis or radioimmunoprecipitation (RIA).
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HER receptors. According to the invention, the term
"Her dinerisation inhibitor” or preferably "Her2

woeegoogperi sation inhibitor” refers to a thePGRERLDE004950

agent that binds to Her2 and inhibits Her2

het erodi neri sation. These arg preferably anti bodi es,

pref erabl y nonocl onal antibodies, nore preferably

hunanlzed antibadies_that bind to Her2 and.inhibit. |
imerggia ot eaeg of GirePieRan (| SEengpl [ foriPe 5@&?@% pgiiyity of all

HHER rédeptdri. WdcoiingHdbthe ihientiOh3tiRr teiAHas divBérisatisn inhibitor"

TR 4 e ST TR R o v

foiddsb 405HEr2 ranAdtiibity Herd heterdifsritatem. dElsase i dred praferably

R S, S50, G0 YOG i

antibedieo tht ind doibhera And MDY Fiod beter rimeniion Bxamales of
QHE@H&&@%a‘(%h@T—Hﬁ(ﬂ hergRf 45y, 97@63'?3'&%4 Bs Wl as humanized

98/ 17797, Thiis te shal. | ocl on
RTINS di 1Beregk tw&{lﬁz y@ﬁﬂﬁgg ht%‘\ 22,2 RuMAb4DS-3,
He AL 54} m)lmammes,rlﬁﬂ\ha.hmsmsobummm 7 andiHuMAB4ID5-8 as

h i b d Lohi hi .
HesiaBRaLits Te s 8P scBE 98y ahele T e bumenized a4 mutant
trhmbeant56ﬂoc$ﬁl,26ﬁ2 568 pat370ul AN, 1574, lounE$i69 edb described in
U (ﬂ%02t4§er7@ fTr@/@FQ ]'c(ngol?lf} gnﬂ’éc@ %ﬁﬁﬁjts kﬁ’lexteBF are d;spcrlbed in

é& bri donma cel I ne deposite Aneri can

(W &/ 7081 Thistteiam shalbnetsappds to menodgpal pngibedisy ectppizumab
Jsgﬁwacierwﬁé ellard@l m@k@eﬁtﬁf& 1508k QlechBnibMEo e tbAGE Ul k&t and as
E b(&#—ée g h?% one or nore residues in the
BEPBHP P IR BOL I EH&{J imesispiombout resi due 584 of

Her2, inclusive). The "epitope 2C4" is the region in
thefeaaetlrta‘ic@ghuharthejcapphatlofl &r thB2“anobudly AC4Thén particular the

b4 %Q%H %%pp 'tﬂ??of (-Epé &80 537 Ep(giucgﬁ %?Cthgr}f}l)rldoma cell line

ant i s to an antli as’antli
menmlwg wigs theudmernean ‘Sypedey Wé&erllle@tmn N as§aps» e, g@i\ under
AP ECOIB- 1969 1) hvHRHPRIS S0 | anre\é\QnOﬂa/ @Q%@rac&ﬂﬂared@fmh%f Her2
t he nmonocl onal antj body rine nmo

Afii BBYTOPHMSFS EESLE TR ?m B eSde R Opd et residue
a8 id olby2, Zﬁ:élusxp@s%s éapﬁtgpaca be mhebtegﬂhnng therexteacalbulsk domain
Lc%efsﬁhggf% o\Ifh t{gg)réggl 4 1nds I bOdéssgp%'m O%E)an?g%tlbody

unmani z e are
mﬁbrdﬂsooznantlbjmyetbst hasdnt;g@reldndmlgemﬁlsee of,tdnelerlved from, the

%9&&@52(941 iU 2GR Mﬁplegsr%d WerAmols! 863 @nik, the

anti b risin the vari abl e
\fﬁ?i‘%ﬂl)‘l’f@ HEH X M RfemuEge @FOISE%I]abaINb%O yg%gr a variant

aherd6t, QUK ImatigePefibode| 2C4, f)Uﬁ@ﬁlrngmlﬂllg&ﬁBlddh@imﬁm acid
reil B iR A SlASLYPEl Ak creghen SellEtigs 2oy
caltibodies efegrroeided nbEthﬁaB&fé’VMMK)/Z@EMeanedlcated otherwise,
p(flg k ?ége&godthgm@?Cx\eivh%n %(%mﬁlelﬂgm QEé?sdtoaanlt 5&%@5)’ %%prlsmg
the variable light (VL%Ld lf/grt:able heavy (VH) sequences of SEQ ID Nos. 3 and 4
of WO 01/00245, respectively, fused to human light and heavy IgGl (non-A
allotype) constant region sequences optionally expressed by a Chinese Hamster

Ovary (CHO) cell. Preferred embodiments of WO 01/00245 are preferred herein as
™
).

well. The humanized antibody 2C4 is also called pertuzumab (Omnitarg

A “kit” is any manufacture (e.g a package or container) comprising at least one

reagent, e.g a probe, for specifically detecting a marker gene or protein of the



A "kit" is any manufacture (e.g a package or
container) conprising at | east one reagent, e.g a
WQerwne198por specifically detecting a marker geP@I/BP2006/004950

protein of theinvention. The manufacture is preferably
pronoted, distributed, or solgl_as a unit for
perform' ng the met hods of the present inventi on The
ver bs, erm ne" and ' asse s" shall have th

RYEIRY- Eha AT 1t REATER RyemBfss Qwr@‘a@}ﬁ A7 Olbas a unit
Fpppér€arhiing thelatthbleof the pedsermtinwmtioh. t he | nventi on
Conventl onal techni ques of nolecul ar b| ol ogy and

G G0 G ErRE el Mo hd Bl SRl o Sl wa
smzenqhaegeas&nﬂbrwghouﬂthe@pph¢a.tl,onlvbI ecul ar Cl oni ng. A
Laboratory Manual, Cold Spring Harbor Laboratory

F]B@éﬁed Sl §95'o?91euﬁggﬁfon New York, 1989; Gait, M.
gonucl eot1de synthesis - a practi cal

i %&%ﬁé&%}ec GRS pf RGleq i iaREn ang BRAHS A Ghemsgy, which

piraciitiial thapkilloai the drRLarPreﬁﬁﬁldeﬂnilntﬁ?ﬂ ht&&&ﬂe 8&l fér example,
ri,es o o
SOl T Mo Porl BB 1Al AT NGariaf T SR Harbor
riaatbermgry Pa¢sentCag pSproeg iFbarbor, aNdwp Yokk,c 498%n&ait, M.]J. (ed.),
rfﬁf]% n%@ﬁgtlaggﬁtﬂeslsbo%gra%ﬂ gﬁﬂ)qcl'l qf[{iq?reﬁrgméted 1984; Pames,

C rporate her el n In an e I ment

the: prd Ehgginn S-Jaladed Hiucler aﬁﬂéﬂb@dxsmgort he Pfaéél[é@m;’érqaéh IRL
@&fsq,aﬁﬁ@ﬂt 1985 dhdPa $AERSs, W’[é‘fﬁf)ﬂszﬁtllrﬁ?rrﬂo[ﬂyybA@a@@rrﬁ@P@ss, Inc., all
r|S|n the n‘%_‘assess n ﬁ d
oG e nGapract bR aticertl BRgmRern gefigetigns. an
@Mnmmtmammfedﬁmr&qer bohrseprs ehd difed afre amookeragd diepein by
r%{%Sé %I ng of an epidernmal growth factor, a
t'ranst 6r m ng grom h factor al pha and a HER2 mar ker

ene or a - conbination of marker genes conprising an
# eeedimentarithe igarrtiamae methadcel prrdicdingethecegnpnse to a

ft’f&@n@ﬂt V@]I@h Q@{mhm&r&%& frd8iQTin @ phfiétbRpMsihg tBE Q¥ of
ctor al ker ene and b) predicting

e raégfﬁ%ﬁ%gl 3 Oi%éc BT B PRGHe HER
d| merd zata anrkdthiebetara |cambhet1pat¢femhrl&ey genal sebdctedgfrom the
tal(';]goﬁ g?%lgt g({rﬁiss lng o?)afl efrrt%%ﬁgr@(ﬁhl St}:.)rhfea transl?ormm% growth
t he mar kastorgéiphe and atHER’émabkfnf&en@W a)f mar ker genes

conpri s e%oﬁqlb)na‘%%ﬁ%?%ﬂgelt Nfed &%%rls(i’xfl%’ X B! ﬁrcrlsg:lﬂm%axtk}é? gene

mar ker gene or t he combi nati on enes,
det er ni AMfg? WRRESEr R Selesved frmespr %@é?rarﬁl a&r@@@%e@ctor, a

in st epuahafohﬁl@tg@@;ﬁt}pf&ctbehl ha and hEERGhahkeagdR, aite
t ggflprgclégﬂﬁg hrueg'leépgﬂngr eftgr reat¥ne%t \V/vatlht{ﬁe ﬁ’ﬁ&rcﬁfc’nsérelgatkon inhibitor

in the patient by evaluating the results of step a).

Preferably, in the method according to the invention, the step a) of assessing the

marker gene or the combination of marker genes comprises

al) assessing the level of expression of the marker gene or the combination of
marker genes,

a2) determining whether the level of expression assessed in step al) is above or

below a threshold value.
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serum or bl ood plasma or mass/ mass for tunor tissue.
It can be neasured by nethods known to the expert

W@R70E899 n the art and al so di scl osed by t hi SPCT/EP2006/004950

invention. In a preferred enbodi nent of the invention,

if the threshold value is abpye or below the threshold
val ue, the response to the treatnent can be

determned. Wth ard to the use of a single mar
geisethieshgldyvalge ib Praterablia el lng iexpressedsing gasy gelyrge g%r blood
fsehdr@ e Blosd phisast et nasPIreastfof ANGEr tipe] ﬁn&éﬁl bel lmeasured by

I R B MR I —

invention. Wth regard to the transform ng growh

flaca prefairghamiadiceent gdrthe dhoameion) dwhextbreshslidovalieisedbove or

?eﬁ)v{] ﬁye%%ghgldf\%uep E}%g{ g;z;ﬁlsg o (lfeeﬁeaﬂﬁrem Ul bé aét%ﬁ'@d With
eath or progression overall survival (ti

degar Yo iiease of @ snglernanker geng apgordiag ffe Fhezlawrawn the sttuation is

Ia@*rblmwpforlrﬁetsgatﬁsd bR dah&k pafkrts. DY Wmvegdepend on the
as can

éﬁé@if‘é@% it P detspp e hebat i h@@&ﬂ%ﬂffeﬁ% inyeptign. With

rragdfe lto ghmaamfeldnmg%r@v@lof@dof e@h@ msdrkemgenb akmephiw explréssion
I._lf\ée?s f?av?g%ﬁ]e for ptr?]%ressmn%reoe suﬁw}ra ? 1mer{o dea(li}lhbl tprogr(e(sflon) and

or raw an
fayeradll sun\rmzdl(tlmvtardeaﬂhésvhefr tesphantavith a HER @m@q‘rean@d inhibitor
E%Enﬁ@&e# ¢YiEHeRf lo%\)(pfﬁ'gs%in nm@é@tgﬁ@ ggeaktnca%tc@rp%z?tie}lt Gfe. a low

e trans orm ng ator al mar ker ne 1| s
tﬁéptﬂﬁf’lan tlwlelegfh@w Qfarpleé grovthfagar eltphh gnaak@rogfdlermg%ﬁﬁéegood

t@s;ﬂmtsé R EHEBO hatléritd t a MR HedTEwit AUHBR dimltiBdtiod inhibitor (see

t ast at bre t
) IR iRe il 5 AR PSRk RS B Ny A breore,
iinist IlstreﬁeGrerlahatenhtsleveb af tipredsminl assdsond inhseepsol ) udf the Han&orming
I
e{%h{gﬂ’? ?aceox ea‘ﬁ; agrglgﬁélep gfxﬁeglq bten)gxi ggl%%g{d]%?l%'é QU Ereél?c?ltng good
tﬂq@oawpm # érgaﬂmemt naﬂweHE@ed@ealwm inhipitpr rlaxhgeaﬁ kv sxpyessing

|r9¥\(a§¥945 %?e%ktoamc@ﬁ/ Eit&n@sr Q"hﬁsal\é RO hagy fcﬁrtﬂg r}?§§|rﬁﬁrker gene

free SU vi val tII’TEtO essi on
A t %erﬁt\s‘ais’ i‘r“ﬁ‘éla{ etQF ﬁylung?g'ﬂer r‘-’é‘EFFFé‘HFar\HOW% and
HEReﬁlldBﬁ'ﬁalZg&merfaﬂﬁhtrbrlte@geﬂeSal@ﬁ'H\ﬂltHe;E@dtldzrﬂHF.‘r 2 | ow
expr essi ng met astati c breast cancer pat i ent S, i,
WRE on I h aul, r k
%{g;%g b o{)lk %quhlrgémk ! gaaa %égat% n%lnbé‘wﬂ?h ?Jm%‘égﬁms low
daxweqssl.@atlre armfacrptacbie far progsessipat frempwrvivihi(gmesto Heath or

re@ﬁ&rh) EI‘PJ OR'@BMI%QV@'QJ H%@% faRhth ?l\bl{EnCﬁleatment with a HER
YSes ste or clini.cal COV&rI at es

Cc riates.
‘ﬁa}eﬁ'éftémt ‘ﬁ‘gf IWII @‘]{%‘)ﬁ%F@éé{ﬂé{ﬁr 2 lgyexprestine melasiatisbaeapiyrancer
Hﬁdﬁ@hSSSé QoW egsreSidVievelof (Helali’fq;}ilﬁgdlﬁﬁhi’arlwr gene predicts a good

Getaros RSP R 0 e e b Bof RyERisstienty This s
t the sesephethefor sawSimicedjnited der Hericajenesjatésn Avalyséscadjasted for
' J]lél <]%[ E¥aridaY ngcﬁ é}’/ﬂec' Bt | ;h[%x }ésﬁhﬁ ‘lé@{ skeL fanBIea@leCfo'r PPogression

potent | I nc er _clinjpca
c%@ﬁa?qralﬁ’éls(tlmﬁ@ deathcar br@g@FSIan)o@vfisPV@‘ﬁlé|SU@ﬂaédtlmf togdeath)
Sdffeg kRa MRt SithGEA BR Wi fh Bii i tiSH G AhiBREEINS hERPAAEN DL
deternmnedin a sinple way, and may contr _adl ct the
délggecg}{eorrr]larfk%y rg];(ejnels,n 1nuBér 1%1rll|ara t1r1e searrl}farl,yrrslay be used in multiple-marker
prediction models potentially including other clinical covariates, the direction of a

beneficial effect of a single marker gene within such models cannot be determined
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the situation as described for the use of a single
mar ker gene. More preferably, in the the nethod

WQuantisey to the invention, the threshol d val REI/EB2006/004950

determ ned before step al) of the nethod of the
invention by 1) assessing the;level of expression of
the marker gene or the conbination of marker genes in

a plurality of biologic |l es frompatients bef

tip @zmelstvag and mg cmﬁa&h@wr{g fioh QUi 1B noYariaty analyses, ..
tthesituatigntab deeaibbd® fir Shovhdelof b R gldaRadiengeniezat i on
inhibitor, 3) correlating the response of the patients

|I\ré1\e/12€}: pergferaé))tbb Hléglg"i t&(:i r%?qh{)‘r% rgcczngéllr(lg? heenlélventlotnhghe thf'&hold value
dedttknmined hefofe step KBrof genmsthidtod rthrn ingehtion byt ep Q)

ger eRYes 48, % ﬂimeo r}q J)(B?esflgﬁ SThnt %a\fﬁé T(J}eth% QBﬁ‘iﬁthn of
lue 1's prerera val ue expresse mass/ vo

for Uhoder SEResmim ra @l%dmppéérﬁiogaﬁa nﬁ@ﬁ?ﬂe 9F fRyfients before

t UNDrerdamesewit iR }H’EE 8ﬁﬁ&rliaﬂ\6ﬁ‘ miHhiBfodl SO consi ders

tants or varlants rker genes.according to
e ragen e rRsents g EnSTHa AR TR Gels

acorairrethting thh eespma&nbf tie. pdtf&ntsh@éﬁedTwhthntﬂﬁ KER dimerization
\éﬁra:,]ggéi%btop o a;e:l:ev to?g)ﬁ)u srsllg)gloqithé arﬁ SE 09?{} con’?bmatlon of
"Nat i merlsegﬁmﬂdet%rmmké irsstep a hitherabiy d@teamnrdng)therthrﬂsmld value.
aci d sequence Whl ch is identical to a wild-type or

native form of mar ker gene, or protein. The present

 Fhe TPl valie db meriamPlY niskit S PERSSlal a6y YR dor blood
Peflrf loR Blod@qiseag thads/ igssFbLa@Rr tishiwent i on and used

in the nethods according to the |nvent| on. " Mutant

ci.d. seq )

o BusBf i ERUFL A corb B bl Bt “athisg Taltomerksr eenes
aesior dsey) tre e pwdyenth invantiers ahdomeé inathevmethodesiencadog to the
'iﬁv&ﬁﬁ)‘ﬁd?g tljﬁyse %Mﬁis%}t\JagignI%QHé‘ %Qﬁ\?e éeﬁh@r@e'& rﬂﬂé Hérl@?%%ne is

varl ant roma native sequence. rotein,
"epapgeshby ﬁP‘b‘{t’éﬂanSofielem%thsﬁﬁ% aNfﬁfV@tSéﬂWnce refers to an

CAROI aS1dN&t ruclBild /i scyiie e vaAtitldisS@EHIRACE 2aidd -k Jﬂﬂdﬂdﬁﬁve form
potJ yrﬁg&ql des which differ fromthe anm no acid sequence

%@ﬁn\‘?é’rﬁf%tfﬂé‘l n according to the invention due
to am no acid deletions, substitutions, or both. The
pThasmSenit iventibonlsalconsidon siutents oa Vmétl’rt@df tfe proteins according

ng{ n}gﬂeglsglt 1H§er{t%ap%{1{5%sécp irf thd Gk c%ltchng to the invention.

co tiron o |rrer|zat|on| |tor
arﬁ\é‘eqﬁ@? angifsacithseduepcen g ERttaRiprateih érfoﬁhﬁ?f&rféﬂimeé’tlﬁ@ digfers to

y%@lﬁfd%ﬂﬁblinl o GanSdthinBQdid s&aﬁ@lcfe@vhlm @aids Tehre ANMaie sequence
The C er apeu

ent nci t.abi
(ConEAFOT! B AGHHER 6 Sirbends Taen P BREAOY Ly Erth hastve
(ﬁﬁd@c): "Mifthﬁplp&ttblli’l ! "varlant protein” or "mutein" means a protein

com%rlsm ef (1:1)[1& 19 :H'}l%l%e Leglq Sx)%rﬁ%ﬁ% lﬁhgﬁ( golg%%'t%eg Bl differ
bfrvérbethz emlmmd’)sequanm/@lfr tbﬁylatl‘@ HrRteip iaeqoadiag i the/ipvartion due

to amino acid deletions, substitutions, or both.

The present invention also considers a method of predicting the response to a
treatment with a combination of a HER dimerization inhibitor and another
substance or agent as a chemotherapeutic agent or a therapeutic antibody used for
treating cancer. The chemotherapeutic agent may be e.g. gemcitabine (Gemzar®;

chemical name: 2',2'-difluorodeoxycytidine (dFdC)), carboplatin (diammine-
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(benzoyl oxy) - 2a, 3,4,4a,5,6,9 10,11, 12,12a
>12b- dodecahydro-4 || -di hydr oxy-

W@2003/01899.3- t et r amet hyl - 5- oxo- 7, | | - met hano- | H RYYERWe@804950

(3,4)benz(l, 2-b) oxet - 9- yI ester (2aR- ( 2a-

a4b4ab6b 9-a(a-R*, b-St)gll- a, 12-a, 12a-a,

2b-a))- benzenepr opanoi c aC| d) In a preferred

enbodi ment of the i nve e. bi o] ogi cal npl.e i
HevsdePwaneanl - ddfﬂéb@%qta )tfﬂi‘ﬂ)‘“rm’tl bostb. meshpRel (Taxole,

tdhs,ﬁlh@l may hgemé:or malf- (befnkdﬁﬂnﬁﬁb&f-ﬁydioﬁﬁt&%@lﬁﬁs(faumlbxy) 12-

BRI 18- B acdericht b o LSRRt e B ydrony

d4am=,=r3 Eatetamethiibotse?, lllnhetham(slHectyetoddcar(re,ﬂ)lRatGloaqb)n‘xet 9-

R¥ | Y3 ER
gﬁnerelg\%%paggzzﬁn(ﬁaﬁor ﬁg gl?(g% bg Y, ilgrae er a%fy th2b “))-
almﬂlmayopzmlcaptdéferred t hr oughout the application is
the "anti body 2C4", in particular the humani zed

Mi@rd ferlteti%ﬁsgdn(nm Slhe QediatioR) e bRk bal s&rﬁﬁle is blood serum,

ma cell 1ine deposgjted vvlth the
%‘NL asEHY 108 M tlf%tﬁa? Yo tisgRc WAH?"EE f\t&fv fgparaffin
loxe@dded WhihehtiBuadsfredsh feoder ghmor fissut.he extracel | ul ar

domai n of Her2 (e.g. , any one or nore residues in the
:‘_{ggaélo er %fesrar‘gcg ?ﬁlbégl%eqxll{ Of a% ih en%%g uEhe é—%ﬂ'ﬁer?s%éoﬁ) Enhtbltor

ainbibits cbwted@ctimenlsmn@ﬁ EE2 otltWEGBE/O@OQE@ ofrhlgr4. Preferably’ the
hHER'Hn%@tqsa%'&h' iARMYtof % Sntft)od), ﬁ&felrﬁﬂly R dedod{ DO, Peferred

pertuzumab. In still another re erred enbodi nent of
ttheoyahorhihoAPPREOD |t]é‘ht REody HrfCern Patticiar the humanized
Pragih gt tlelenf WD Gﬁ/@UZ@@E@Iuce@Bﬁlthe&[ybEﬂﬂﬁﬁrcell |11I116 deposited with
ncer or prost capce pat reast n
o e rae” P By i CaRieaAL Mty S48 S ulfr e mo-
pb2t6i9em~lmh lanHtERQa regroreipthe ssiragllblae dgmatr ofniderdse gt i any one
b(grerﬂﬁte &QHS&rmRﬁE te%MUberﬁ'x Molierelidit 95 +& 51961&%@ &]& 584 of Her2,

reast cancer_patient

omalﬂlﬁlaﬁ) dﬁaﬁ@@tes p)éthuemmteé %Q%F@FW‘V e m\aétdatrt Example 3 of

OWMAS | ANORABC athePBhirARlzed THRIbOUPR2CANE eflsdPRUI&N O itarg™ or
preferably a non-small cell lung cancer (NSCLC)

pRETEHMPt is preferred that two, three or all four
mar ker genes, marker pol ynucl eoti des or marker
pimosté]l asothee pudeded rmbodbmerdtofothe inventions ¢lte patialt|is a cancer

Srtgaﬁf‘éhp ?pqgfeleawg'b tt §an9£r, tobﬁndrﬁé’a%@&ﬂ fth Eanggt &og%)’state cancer

ts accor I nventi o Prefer
t prdienkyidle txytfastemérsgatmﬁt wfprafete@tvba RIS Bt @reaﬁh@nt:ﬁ@atlent or

]?ep%%ﬁ&n@w &p@%lﬂﬁf@@ispbr rﬁéﬁa%teitfcaﬁ&fsﬂﬁﬂc@g ﬁltﬁé?iM 6r a Her2 high
act or, al

he HER2 mar ker rotein
o*PhErké rbrii‘ét OhOREFASBHIC pEeast A0 I??é Bﬁq%fovﬁﬁ?‘gé?“cﬁ‘éﬁ*é%em 18
CoEfiratdy B gnantaiguvariegdinder paideerTigdneg anmdenpatienk rpreferably
O 3 B Pk BN INSELERp IR 07 OV N Factor, a

tr%ns ]

It is preferred that two, three or all four marker genes, marker polynucleotides or
marker proteins are used in combination, i.e. used in all disclosed embodiments of
the invention or methods, uses or kits according to the invention. Preferably, the

level of expression of
- a combination of the the epidermal growth factor, the transforming growth
factor alpha or the HER2 marker gene, marker protein or marker

polynucleotide,
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grom h factor al pha and a HER2 marker gene, a
conbi nation of the epidernmal growh factor and the

W@ e@neisem ng grow h factor al pha or the HER2 PEF/KR2006/004950

gene, marker protein or marker polynucleotide, or a
conbi nation of the transformgug growth factor al pha
and the HER2 nmarker gene, protein or polynucleotide is
assessed. In a Qﬁrti ularly preferred enpodi nent

dnaf

f
the i AERIRAION FRLHCHSS SRPIHING AT KBPhIKRgHYE marker gene
anS IHSElBg aGharkehgenk keleqédfroinh @fﬁ@aﬁd_al 1201t facﬁirfp:h erafgferming
t he er gene, ,t ransforning growth factor
al pha géﬂ‘@%%%ﬁ@ﬁ%?%? %?ﬁfﬁ%ﬁn& mar ker gene, or
t he- arptoimtegatiamof thhepidpimidrgrewvthgfactat And gt toansfarneng growth
transf ] r f E rker
gene. f%%gqa%gq}%er wpglret %%r’ﬁ%/&%?eﬁ g?’r e (?léér?b?ﬁ?tgn}glnt% (?ofn arker
t he i rPobmuiclsatide9e conbi nati on of the marker genes

consi st goMbinaliPe SPiHde ARorstifdiol AL ERtoraMghi he dHERZ2HER?2
mar ker %gne, t he anphi rﬁgul i n ,adlgd t he epi dermal growth
f act orM#REFLERNegRIREEIN Or PAEnUCliatide tAtPeStEdand t he

transform ng growm h factor al pha marker gene, the
dnphipaetgularty prderréie ehibiddimattkef tlgeiveventiig the combination of

anphirequlin .the epidermal growmh factor and the
tmn})rﬂer%e%escomlgsﬁsoo\%th factor al pha marker gene, the

anphi rthgtransforming gepithidastar alphomdithe dTERY markgr pER2

mar kerg,g ﬁ'gﬁsfofmﬁ]g%rm%&sgélhh{‘an& 1R cblRARAIYBiviPfactor
grom h factor al pha and the HER2 marker gene, or the

epi derfﬁ%flkerggf@\ﬁﬂf factor, the transform ng growh

f act orthahppairagdint (e dpeferdal@bied fag@nhe tiandothiggi 6wt
enbodiefnent of) thﬁﬁ igﬁs‘@%i og%e the | evel of expression

of t hd?riar ¥Bb2 gadithe BAESHBf'Hati on of marker genes

in the sanple is assessed by detecting the | evel of
drpneter partighlagdy peefkreed pnbedimenbef the imagtiemtthe bembimition of

QEe%aQ bhat iogg] ofrmarker proteins or fragnents
thereo ncode %y the marker gene or the conbination

of marker, genes. Preferabl the Il evel of expression

of t HEe Fﬂﬁ%@%ﬂ&@ﬁlm?r emﬁ%thf’- FEQRAERE I Ehe Sof or t he

conbithakm@hiredulimednidahe ppidé@hal §rowthifieor thagkee pére,

therepf is, delecte th' nlg a ri%a%rentth%itcrhalsgeciafli(egaleIey

bi nds W TR R e e Bfl t &R e The ?Cr%gngn%mtﬁer &61°

or t ltbe empbiregtlinomdahe M&RRenanhengemiens or

- the amphiregulin, the epidermal growth factor and the transforming growth
factor alpha marker gene,

- the amphiregulin, the epidermal growth factor and HER2 marker gene,

- the amphiregulin, the transforming growth factor alpha and the HER2
marker gene, or

- the epidermal growth factor, the transforming growth factor alpha and the

Her 2 marker gene.

In a preferred embodiment of the invention, the level of expression of the marker
gene or the combination of marker genes in the sample is assessed by detecting the
level of expression of a marker protein or a fragment thereof or a combination of
marker proteins or fragments thereof encoded by the marker gene or the

combination of marker genes. Preferably, the level of expression of the marker
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the fragnents thereof. Preferably, the reagent is
sel ected fromthe group consisting of an anti body, a

WO egiEase9 of an anti body or of an anti body derP@EHEP2086/004950

There are many different types of immunoassays which
may be used in the nmethod of,fhe present invention,
e.g. enzyne |linked i munoabsor bent assay (ELI SA)

fl uorescent _i mmunosor be ssay (FIA), c | i nked
.mmgbﬁ%rﬁwga@gbgfwa %) they cmimatiom of "@fﬁ I prgtas or the

FrudmeRTUMMRBIOPLIE idegectedOtisigy ﬁeﬁéh@\m ofhithepeébifidatly Elﬂﬁds with the

SRV BEPOLaY o (heagReRy Brett SE theaarobipRiabBEmedEBrotgins or
Akaftegmemts elierbleft Pecderablg the Irbeeegy, is Beledted froGetheegrgup consisting

ol?gﬁ g{n%&dy‘, ﬁgﬁﬁ%nﬁﬂ%‘h@%ﬁb@&f&e&r a%dan%gggf 4ORALvef the

invention expreession I's erm ned usi ng
a method selected fromthe group consisting of
prhsteetrgineany differgneypeneftimmunassarvehichdnsnbeesed in the method

Imecg}ks%hpqmﬁhr ¥.g. @RZMAE1ihkak @G nd UHBABSYBERERbay (ELISA),
3@@ mul ti -cha neI enz {ﬁ g ked |(reri(n$sor bent

ESPCer I URPSQF PSS (A HEMBERPSOTHRL essay
pcet &), ahdipimbdimol esse,& (RfA)p apdersmanoblettite) diori meeview of the
pq%%?rg%%rggltun?)iasgsﬁ %E%ﬁg ]%r %ren &slgg &r o#Qtt%p%?c%l ?xgcl ri%rbas (eds.),
i Bioamabitiks tloceldemnstﬂ‘)y%, Sp«ﬂ@m Alqadwedclnqnﬁmbtgo Hsfeidberg, Berlin,
Eé"e}ﬂ%ny n’f'iaérk:fo‘f@%ﬂ% aﬁ&ﬂé re!féx?&?gm'bﬂayﬁ@ﬁfotlﬁgtmventlon, the

assay variati‘'ons of these nethods. |n anot
pevel @frwaesesﬁﬂ sudqiermingd usinga methad %ebﬁﬁte tfffgnfﬂaeagjﬁﬁmcowstmg

tdfe FREJEGiEs, PAGK Edyllorhstry, NBn@xhbEgedHeHigty, deraifoldbtotienistry,
pr.otei n. Preferabl é the xtracgl | ul ar
in

e
(ﬁ?ﬁ’éﬂ‘ﬁ B'F ‘{he IPRPBIIRERERF o rSYE Wtizchagpelc ) §p2ymgsiinked
dfnraypprsortienbshy aidyaGLdnbalf those rriefbajdso"ﬁl‘iersibmxﬂ]sref prrefeaably,

r[Fg' %e\}ép 'o? f&E%%SIbI? %%g%km dt &%f%\qano{ 8f se"laec ?dfr&gle the group

erred
efml@@ﬁlrrént obf tmetepmr@nt i él@wr hecﬁﬁmﬁfﬁ}’am dmgéwéﬁ@éh%mstr%

lnﬁn@mmtesaﬁmtpy méﬁ%ﬁﬁe RARLEI ihrh8nddoebedl ARaRCiHulti-channel
sequen the amino acid sequence of the

e SFQ
SPPHBE ﬁxﬁkeg%wnowabmasw rVaprdeRs of thee ek no
acid sequence SEQ ID NO 2, the am no acid sequence of
tIheartatlersprefented gergy @ditlent af thor inakptian, nthe Keagmenoto€ithe insarker

t rgg:‘? 1!‘91eag)ltgac?1ﬁﬁ%r68§&ﬁ§[£ }Eeﬂgﬂ ﬁarﬁé’r {)J'E)?eiiﬁn.i’&?erably, the

sequen el n
aﬁ;(trdC@eltayed@@a%Qf | the Nider24 Hllfﬁk%fn@lfhtém phraefermelgeular mass of

qu%mam y B5.400eDAIEPDLRMY” §liRistDF 8$RL HnX @hdtSs bdual to the

RO pBHEREAn PO WdBA 300, R oo e
In another preferred embodiment of the invention
- the amino acid sequence of the amphiregulin marker protein is the amino
acid sequence SEQ ID NO: 1,
the amino acid sequence of the epidermal growth factor marker protein is
the amino acid sequence SEQ ID NO: 2,

- the amino acid sequence of the transforming growth factor alpha marker

protein is the amino acid sequence SEQ ID NO: 3, or
- the amino acid sequence of the HER2 marker protein is the amino acid
sequence SEQ ID NO: 4.
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10.0, preferably between 2.0 and 5.0 pg/ m, nore
preferably about 3.5 pg/ m, the epidernmal growth

WO 200/01980%r ker protein is between 100 to 250 pRET/EP3006/004950

preferably about 150 pg/ m, or the anphiregulin
marker protein is between 6.4p.15 pg/ nml, preferably
about 12 pg/ m. In still another preferred enbodi nent

of the invention, e thre hol d val od. ser

B anpther Bl eéeqrrtmcg CBORERA YD ¢ ﬁhECSﬁQ ahie in blood
ReQing€fdt 1S between 12 to 22 ng/m, preferably about 18
ng/ n t _anot her er,red enbodi nent. pf the
venitht e TratPg et do FIRBE FERCE PralRE i Bete 30 qnd
or t hd0dpphiferably batvoden 2dr doelr5.Q pglasl, mprt pecfirablyabpetd.5 pg/
sanpl enll s assessed by detecting the |evel of
expresstron of a transcribed marker polynucl eotide
encoddbe ppidermeal gravitbrfagenmatker prateiagnesiveest 1q0He 250 pg/ ml,
traEs réi*éfa%ly@fo‘ﬁ@ﬁsmﬁé/mlls} eotide or of transcribed

mar ker pol ynucl eot i des encoded by the c

mar ker th§SmpsEulR BRI PEOE 1f hebermAsers B%/ndnﬁﬁrq?eﬁgly
pol ynubbaotl gig.mlPr ef erably, the transcri bed narker

pol ynucl eotide is a cDNA, nRNA or hnRNA or wherein the

transcri bed marker pol ynucl eoti des are cDNA, nRNA or
HnRX. aristbére pedfidryed timbodinemt off thetivednitiog, the threshold value in

_Cllﬁg@c{ ée‘?-]%?l fngHJe efoIJa&QIuial? Ha"i’rpgp{h' Bg%ryé}teqbﬁm L%%tween 12

frcation 1s f formed prefera
pt@lZ;Zmerrabeerﬁablm aparcty ”EAMkhi ch speci f | cal ly anplifies
nucI eic acids to detectable anbunts. O her possible

et :fridil@érl p?@fefr@@gﬁi\ll)\glﬂfin@ft of thanlkdngianethehdienoRapedssion of the
an ce.R B

gearkswn%ﬁa g P patST0f dharie BEheA g heghioloriah sygple is
(ab99sk) 1y el By t}lik)lleyeherf ageedsiogasfe t@macnbddamatkienpolynucleotide

(‘E'%B@%ﬁ)f %ng:g];%%é 2 g@%'gl @Q%j}lrectra élg%%?&rl%' é@hucleotide
ozracgfm@smtyed BBRkef mim trdesggncgfled byithyecompimptiomef gnarker
hes ld?%%ﬁn&&?&ﬁ) th@]-&@nsjegiggd r@a&%xe'ﬂol nudlebtid€t P@Ferably, the

roc. . Acad, Sc A 87 990 874:
G et mashet ARG feetés 5 %rsla@s %-u A o plerein the

ar;ﬁassmhsahdaﬂkrespblaﬁmmntdeamlcmm,ahRNA qrSDRNA.
transci ption nedi ated anplifi cati on (TMA) and

f
@rgﬁgﬁl% {h%agtgg) Erf( Ilq%nctﬁlgr El\f{h%w jul O am\é%l 1?%1 tgé‘ tfanscribed
myrgmkotlﬂ‘br the @mphfﬁcglorapﬁd p @rrngedprfera}QjM rwith (Qgﬁ ,polymerase
Ei!hqhﬁ?&@ebn i éﬂ%géﬁﬁéﬂlﬁdaﬁphf@? rnecercewasam MetebtaBleSiBBunts.

etectln us] n e net ntl t|ve
r%rbéf §@S%W%ﬁ§1€fﬁfﬁt’é’§e‘e%10§‘ﬁérea§‘é Ieﬂ?ar ﬁﬁrle Floen G¢rWu D
syl dndlovellfue IR/BY Jeabiniciet @98@)05609569I§TEMD Bdmingfe Bepaiiatt. Acad.

té;cktlgglg% gggggggllég&ilﬁly%qas%rﬁg ralmb gact{(])ns(tB%ran rlg., PCR
Methods and Applic. 1 (1991) 5-16); Gap-LCR (WO 90/01069) Repair Chain
Reaction (EP 0439182 A2), 3SR (Kwoh, D.Y. et al,, Proc. Natl. Acad. Sci. USA 86
(1989) 1173-1177; Guatelli, J.C. et al., Proc. Natl. Acad. Sci. USA 87 (1990) 1874-
1878; WO 92/08808), and NASBA (US 5,130,238). Further, there are strand
displacement amplification (SDA), transciption mediated amplification (TMA),
and QB-amplification (for a review see e.g. Whelen, A.C. and Persing, D.H., Annu.
Rev. Microbiol. 50 (1996) 349-373; Abramson, R.D. and Myers T.W., Curr. Opin.
Biotechnol. 4 (1993) 41-47). More preferably, the step of detecting is using the

method of quantitative reverse transcriptase polymerase chain reaction.
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G oning: A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, New York, 1989;

wapa7ousebel , F. et al., Current Protocols in RMI/BR2W0&004950

Bi ol ogy, 1987, J. WIley and Sons, NY. There may be
also further purification stgps before the

pol ynucl eoti de detection step is carried out as e.g. a
precipitation step. The detection nmethods nay incl ude
but are not limted to the binding or intercal ating of

mﬁ@ﬂ £u1&bli-yp‘*& ﬂ&l&ﬁi&l’ecﬂewfﬂb@%&ﬁo&ﬂw&mﬂﬁrﬁf@ﬂ{eaé)@'ért in the

o s%ceﬁﬁ@t h e fefbo ”%emé‘m oaR]. &Ml IRbolecular

[bbrying.cA (E@lbd)rde)rnyarﬂia}s @oﬂxESmer}I@Hattmﬂ Ihboratory Press, Cold Spring
Z—ha‘?ggrr %rk 01955 gfj?;Her e!’i&tngr ai/,rﬁfl}r%ﬁt ﬁrot&i‘:’otlsr lnCMo%‘]cular

83t “and Vi Sui
;Bn@ibgbel@&ﬂ Ja¥&key sindifionk, MY pllure maydedlioglonther potifiepsion steps

ggpﬁé %éﬁélgr?&li&rd%%?écﬁbﬁ sBRBAYCRTRA ARG %#% %y&&rauon step.

tectio | s al so possi

dqudetediom anahdsa P lrrcmehé\at e rssot CBriiFe g fheebinding or
Q%ﬂ@ftﬁlatrh@ (thepefcifﬁ' dyesThe effigfugibreshide Wit Qﬂt@&@ﬁx@é&nlnto the

SPRP B SaTET rolmele TP e chafen e Hibr@Csg dhergpfier. The

exipified s po]lynocﬂedthb meayk etsogbne sdparass elsss edechrppbetetict nrethods
L E?rf)ﬁglfysaqﬂ? G r%%trltcﬁgn Hlﬁﬂsa%ﬁl \R&qlrf@r tlﬁgfeaﬁgrl WEE‘:%' a@g &Lg ?ﬁobe-

dasedagssaywiviich pepleit dhe @hg%@éleﬁﬁd«brbrprbﬁa}wucmes@ﬁlﬁé sgsfuences

the shbaglﬁ%&t ddtbalo0bf m@o}%nat [d HORQE pchsyllerel g,. geahé&la the DNA
@%n ditions or the |evel res

RITEFTOMRT XAREN S sy e}g&ﬁ i e ikl sEli"FpIPé%fe”%d template-

alzpankat DA pelyaetdsay Tdagobmesasece of transcri bed
narker pol ynucl eotides or the fragments thereof in a

&E aehoWl r?}rpfre{) ?m ﬁrben??ﬁﬁl%fmw&tlgnt e 1‘{}’; - eo f)relgsggn of the

nuc ragnents t
snarkﬁggnme Iy loseshed dm dntectonglithe M§enCH1 0§ thettiredenied parker

[}anlrcﬁﬁgdé Or Q‘lel'ﬁ%%%ﬁpﬁﬁ%f A5 SnHY HHEM }gl_réﬂe @%ﬁ'ﬁpaln%eals with
honpgeneous ass&gpﬁyst%glls t he

ép%tt@ﬁﬁ%rrh:fi wagkebe%y% e@er @@g@e@idﬁ@f Pt uwéer stringent
g}yﬁﬂglzaﬂ&l &gﬂdkﬁn5 &gt'helglzgel &3 é)@fr&syrgnt bEtHSEEE(grﬁﬁrriaﬁon of the
as on a elle nd the 5'-3' .
IR el 48 30T S &t a5t RLRA e B O MR Bresehge of trpicribed
markgnpblenedttarqes too thhéragamgstthseqﬂenaesampldamth probes which
gﬁg%%ﬁg%gxmuaam@amgpgaz trc@s bPGRUES gnl%ﬁrm@ of under

C | mers uri n po yrrerlsa 1 on
strépgenthiybhsiddrstionasondigions. u@hésé@ﬁboqi apBy s bat Pgré%lae gn a

IHom edlfs a@siyes‘?ﬁéﬁle%ndéé@m folt a@%homogeneous" assay system is the

Iuor ich ha S

%@ e G M S RERL St
KIITS)X,F}&T 0%2. (B&leﬁy,sthe anthdd isbassgloeni ddylde-labelled probe and the 5'-3'
6- car hox rh (
SO bR RN BT PR i BB ERUP the
ttmequuescs tgﬂ)eellrrmlur@ad ibiighePERipreessOhed !§t1¢<alm§i between the two
BSPpARRSs &Eﬁng@ﬁﬁ%@%&f&@n&mﬁ% &4n r’l@l@%rolgehﬁas t%tfﬁforescent
due to the intrinsic ' exonucl ease activ of

gd to it. One is a reporter dye, such as 6- carboxyhuorescem FAM)
which has its emission spectra quenched by energy transfer due to the spatial
proximity of a second fluorescent dye, 6-carboxy-tetramethyl-rhodamine
(TAMRA). In the course of each amplification cycle, the Taq DNA polymerase in

the process of elongating a primed DNA strand displaces and degrades the annealed
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The mechani sm al so frees the reporter dye fromthe
guenching activity of TAMRA. As a consequence, the

WO bwooEsseent activity increases with an i ncr eaB&I/EP2006/004950

cl eavage of the probe, which is proportional to the
amount of PCR product fornmedyzAccordingly, anplified
target sequence is neasured detecting the intensity of
rel eased quorescence | abel . othe&?exanple for

‘meho Badstes dugde dhe iningis -3r eXquG\FReAF Y ofi dhe polymerase.
fﬂféﬁ&&aﬂﬁﬁﬂalk@fréé&&hékcﬁﬁh@l ayeefrém)the qa&ﬂdhﬁsﬁgucn@&sa of TAMRA.

s OGS IR APHATENT ayiy R RE St i erar i cleapge of
ahe t probentwdiidctis r}go[ﬂyﬂrbnnh ite hthehemeuet ,ofaPER product formed.

C{bcacog(f %?g §1%%11r gds tg be § CE.I ﬁE@ IS 'n%%&il%yeée‘?@&% 816 thensity of

acc Iuores
rreb@m:é resperreg yattet greftiogr. exmled@B mpgenephy Fals@w systems are

Llﬁgﬂmﬂ&aﬁl@oqgﬁm@k agRastih Cﬁmeam tCRI6ESOmsYae! e eg

ntly 1ntroduc o expand automation
byS ﬁéd a{Onepma Ew%m@mwﬁa NgsHREPIoRg| ratts. Again, the
€ & tRaT b o GitPladiiggy e@bﬂﬁch@'h@ﬂ’@VéM irl characterlsed in that

rept.avi di n- coat ed manetl icles (Jun
Jt d%?lfflowﬁgﬁen% o{ fO%i ci:yé ies| ) acc%ptOé%gﬁ)y ﬂljoréscence
Glesananbd meogyl toansfet 0T IQeZOOB)‘\SQMﬂpliﬂ%sﬁ))nstmtndnaéRd@mé)lygnostlcs

t t Tat
NP OB 1ARaRE FHl g CIRe Ll o b T fhpana
Tritemptdortan drolatinge targeigsquerdel owing iotgwinsed sequrrce-specific
S&gﬂﬁ%%oﬁe@eafdrf | Gith §9E}%ﬂn@ﬁ1 &at@ haPdlceacti@ed dangliRM D., J.

S a0 eI b s S Pt P o) B TER 140
eIlt hak Jately. beehi jpine oy ﬁ)ﬂi)ladHLtloES] (/ék%ﬂ)é ték95t}5:0"Botal INuclelc Acid
1, ( 1t (Roc gnostics ). T is abo tory-use reagent allows the

B N g S A e e e

sequence O
mﬂnynumoe@tqlmecd spechie isnlaiozi of aélcrnlctlesrequém&emsﬂe}m@amerum

on HHz%@HRﬁﬁ 'A(fn}ﬁﬁjrg% %%%ﬁ? stfedtelé‘s%nﬁB cfi&li Rl m%@&ﬁdlaveloped

factor mar ker po ynucl eot | d c acid
sepraedk-sta. ) i Mgrobiok ﬁ%(]r?ﬁe %?50 %I d sequence of

the transform ng growm h factor al pha marker
Piel anditedr peéfeted embbdigndnt of &ieGn‘&GlitldnStﬂhq weler SSQelied¥Sof the

Sorhictetin A ke Bl REP SRS Suthc hF s RE- G PR Ny >
8. Fn theonhdeicenmbiddisaprncof oft hbe i méﬂmad)ngroavtbr fdstor marker
that h%&fﬁhi’c'lé)‘?ﬁe‘{‘hﬁ.b Pha@m%@d@@ JBRke Qﬁg‘@bméaﬁt or,

tr ansf ? rowt act or a _or
pol ynuidiegvicleireagidh dequeses phihe rﬂraréémm"ﬁg swtbrfaﬁﬁr alpha marker

fmti b?paa ﬁdl:@éotﬂdbﬁlﬂﬁehﬁcl%f@%cﬁ&b he@BEQNDWO: ,agst or,
rans r

h fact a
e LR SRS 8RB e s e muce
t r eat natid sequedicess EGER MOTSr i zat i on i nhi b| tor in a
patient or a probe that hybridizes with the

anphi regul i n, epidernal
In another embodiment of the invention, a probe that hybridizes with the

epidermal growth factor, transforming growth factor alpha or HER2 marker
polynucleotide under stringent conditions or an antibody that binds to the
epidermal growth factor, transforming growth factor alpha or HER2 marker
protein is used for predicting the response to treatment with a HER dimerization
inhibitor in a patient or a probe that hybridizes with the amphiregulin, epidermal

growth factor, transforming growth factor alpha or HER2 marker polynucleotide
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grow h factor, transform ng growh factor al pha or
HER2 mar ker pol ynucl eoti deunder stringent conditions

W@e00an01%ee i body that binds to the anphiregul i NPCT/EP2006/004950

epi dermal growt h factor, transformng growh factor

al pha or HER2 marker proteinyjs used for selecting a

conposi tion for inhibiting the progression of disease

|n a patient. e. di sease is preferably cancer and .the
pdre rringenpy ‘@PQH&B’IS 0% a&aﬁ&%‘?‘)cg’atﬂi’aén inds ¢ dhq geephiregulin,

&b(&éﬁmal Rrenat fh@for?ﬁb@n@ﬂomﬂig gfowthe factoresiph®ror BIBR2t marker
t hat _annea hire

SRPIRE R PR RO S PP GL o R BTt e gyt Hscase
ah phatient. AlBRR]iseasekie prefedablyuahewtandahe paigentss preafgebly a cancer

}%ﬁ%},{gs %loggd%&%nti body that binds to the

Ireg ermal growth factor, transformng
rovvth factor al pha or HER2 narker proteln S
3?@99@@6 emBodimant ok thedpygntion, 2 kié cemprisipg 8 peebedtbpinnngds with

Rh@%ﬁif[ﬂx?r g‘@ piesmal FOWAR HGBH teitsiorBhidd18rowth factor alpha or
I Ca

ure.as. e. otitre pla
B gagfer s iielep s i s ForB) G etyor o fhat binds
tto bbearﬁphhégmhu eider@na) grdythHpgren dmhfsforxhimgngrbgrth Getoraipha or
acg%?l ar%rhgrrotﬂgaggang\glflgcp rSucffi‘rkl Ikngm%u ear%rtlﬁéjr comprlse
qol@tlcenwﬂwhmhk@@ bmmméa&smg)éht m}éefyatémIPSAyedure A e.g.

fhiHPERBE ?ﬁlttes' HTHRO5OTResH ReB FYrrhdt! 6Y just hﬁmnﬁﬁl réacﬂgﬁ Gubes

i mmunosor bent assay (CL| A radi gl muho a

arﬁem fagtirrdot- &t Y ﬁgpeqﬂ@rf srakgraCormImp e Ff éY‘é‘i’ft reagents for
fpasaans ndétHod @&Qﬁ@fh thh@ hlv'éﬁﬂo@epﬂé&%bly §€@inmunoassay,

L T L T T

I-ﬂisa;re(]RI)A}, ocheBeeal ilimkedsemmamosofPreaf essapl(CLLObadiatmmoso assay
o(flﬁ I\Eucrfaé glgl n%%loqp{g'%b%ql §Sre{719wt giet}}/eaﬁlff%yélt lﬁﬁfloasszﬂ/s and

teins are prOVI

fr@agﬁn@f which may theeusse epesr Leasmhbawbtlom (§fls-),hioanalytik, 1%
Nelitk&, PRJgY k@l 38@dEhisBRdK ¥erlR, OHRIdRBeAS Qérﬁﬁl @S@fhany.

I n anot her enbodi nent of the [ vent|
ﬁ%ﬁf\{?(ﬂi’%fco l%{qnﬁgng U, rgeRsst PHAMIBPAIER P S Arige marker
lip‘(ﬂ!gﬁﬁ&ﬁ)tldéls &f mdikee preinnak plratuldedilin tte fprra\of dtéchs t]hehpreferred
cobm at1ons olrf hlsel nqgliker }ol ngc"ileo"'tlltde r maH{%?gn(fqelgls Ia% 9(!18868 above.

ogl Cca m a cancer
presence of pI urality of test conpositions; b)
c@rﬁp}@ﬁhﬁﬁgrﬁh@élm@v@f the InepHiersi metherd of selgeting a gempogtion for

anhbidahé Proflesdidt kiT dgenesinsal petied fsr pBVA, AheURethod
consi st1ng of the anphiregulin, epidernmal gr owt h

fREWRIISINE r ansf ormi ng growt h factor al pha and HER2

nr Kesepgatedy expotsllﬁg aliquoty @if a1 Isiblogirel hinglloGiosdlh caatplptient in
cont a}glt ed gvlt ofa ?ur s Of?e%{'rp()rrsll(gslltclaons and the | evel of
expre SPERCILF O4 2 gy gene PP Ohtbi nati on of marker

gr)nescostmaemgetdhefl:‘mlan haapgaswlp ozfcmslaskarr@nofort feombination of
an‘phirﬁg&l&ig@nes selected from the group consisting of the amphiregulin,
epidermal growth factor, transforming growth factor alpha and HER2 marker
gene in the aliquots of the biological sample contacted with the test
compositions and the level of expression of a marker gene or a combination
of marker genes selected from the group consisting of the amphiregulin,
epidermal growth factor, transforming growth factor alpha and HER2 marker
gene in an aliquot of the biological sample not contacted with the test

compositions,
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epi dermal growth factor, transform ng growth factor
al pha and HER2 marker gene in an aliquot of the

wohr@rowseal sanple not contacted with the testPCI/EP2006/004950

conpositions,c) selecting one of the test conpositions
which alters the | evel of expsession of the marker
gene or the conbination of marker genes in the aliquot

eSS b GRS Mok b R xpresion o
vvher e&h& mafkeg NgenieC antthercoa:ﬁblaitidreafft mfhﬂ<e% ghri‘eﬁ eihe e aliquot
e e by ChaPEBEST R0 R} Bl o B e
bi ol dgst@amp@almohevlmﬂnmmﬁmt hr amat tegs;tIOcP/@rmfrbsremqedntween
and ttﬁ@le‘vgvoqlexﬁ’lreﬁs‘?&p&ﬁlgg h‘r’b‘i‘ké} &{8 &9%6&%%%%h%9marher genes

mar ker gene or e CO I hat IO mar ker g}enes In
al i quattherligpet of e duplesicalsample copfactedmiticthedesti emposition

the tggt tlfeorl'@@ﬁ'df' @@)rés&oﬁnof RHE CRte rfd‘i)ﬂig th@ker gene or the
selectign of th t conposi

pr ef ECEBIYAHUNE Fna& o g5hé ttf’% 19pQt Bfr g? eg‘z?@?g%a sample not
cancedonpitddewith abe eHss cdrﬁp@ﬂncabfsv& indicagiontférethe selection of the
enboq A r?Oflthpler N 1?%% 8?»%@ ragptcagc(:jer%nd%he oga%&np g greferab]y

conp03|t|o in g ogre33|on

i N a PAncarpatiest qsrdelQSedjabCIVhe met hod conprising: a)

separately exposing aliquots of a biological sanple

fron1a cancer patient in the presence of a plurality .

dn anesher carhodineniopfsthe fyveptfper Melradief seleciing promposition for

EXRIbESSH QRe QfrogredBbKesf dRE/eOIn A HRIEHtNAL bIVidd, NthE Kfethod
genes sel ected fromthe group consisting of the

e growth factor, transforming growth factor
ai)phasep:rrdteHE%omg_kxhgugené adsiolofical eonde fiatn arvaner patient in
mar kethng?é‘%?&e%‘?qgﬁdrﬂ'tg Qfésﬁt?c%l in marker gene

a se

and an epi dermal growt h
flact clomperingd ekwdmf@g»rg&smmf factor al pha and a HER2

marker geRgkeNgdnd@ral dotibphatiodf oftrRS kB @n@gé&&kedsﬁémltﬁe group
ns and the | evel

contacted w t h t tes co
expr ess FARFIEIE0 8}? g&w‘& Qo105 Haviermige ?ffawae.factor
genes Se]phﬁfaﬁdHHmtiﬂ@rgd’rﬁuﬂofonSI sting of the

epi der mal&o%@ t10n mar&ér tern‘rélsn éorr?}grqgnqggrgr 0\/\:51 ﬁgqu Phrker gene
al pha af KeP"'gene T A3ET0

mar ker gedes m@nbmrl géngg seleptednfmrnegml epideranal egroggmefactor, a
and a menLKehg ré@{}{eﬁ&t%gs\%hﬁ’%@mﬁmz%!l%} eOW h

factor, a transformn factor alpha and a HER
mar ke tb@ aglquots of the blologlcal sample contacted w1th the test compositions

and the level of expression of a

- marker gene or a combination of marker genes selected from the group
consisting of the epidermal growth factor, transforming growth factor
alpha and HER2 marker gene or a

- combination of marker genes comprising an amphiregulin marker gene
and a marker gene selected from an epidermal growth factor, a
transforming growth factor alpha and a HER2 marker gene

in an aliquot of the biological sample not contacted with the test

compositions,

c)  selecting one of the test compositions which alters the level of expression of
the marker gene or the combination of marker genes in the aliquot

containing that test composition relative to the aliquot not contacted with the
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in an aliquot of the biological sanple not contacted
Wth the test conpositions, c) selecting one of the

W@ 2@/ 0tsmposi ti ons which alters the | evel of eREGIEBWDGIN4950

of the marker gene or the conbination of marker genes
in the aliquot containing thgg_test conposition
relative to the aliquot not contacted with thetest

conmposition wherein a significant or an a t 10.%
G 1T dreiseEPBat R atherse s BRI catt Ol 3 obitigice between

mar Kehe Bo¢lof expresitorcafithe matled gend ornthe k@hbgﬁneﬁ of matrlhﬁ genes
al i quot of ..th

Cest BTN BrAAE T SoEP ST BRRELaRdfe gp Hppositon
cor r esgotii hyelef keprgsne of theheovespvndaty omrkér gemker the

genes éﬁ:ﬂﬁ)ﬂabf ﬂﬁ?ﬁer %en‘éb?n kL laﬂ%.'l(ﬁaé)f &%“R%&g%f sample not

contacte W th osItl IS an I n
for tdestastederith dre tept @qﬁr@pqseisqn sempadicatiom forTthe Sdﬁ@éﬁS@f the

is prigh %Bﬁ?b%tl@ﬁ%dl%ﬁ@% it PeefRably @M cet andHRI tRRT ¥ p?eferably
cancer patient as dfdslﬁlzﬁﬂoq ed above. The expression of
|

mar kérAgeTiPgR g Ve.differs fromthe | evel of
expression of the nmarker gene in a reference sanple if
the | evel. of .expressi on.of t.he r en

(I BiShiaR of 8 b GRruP Sy bl e s FOF g TR P Er&sion
faf ghe toieerkerefene eén caereéanbjce chmple idthalewelnef expeasien aof Hhe marker
tAAfe Shtlaanga‘?ﬁﬂe rﬁrth ahElFtym?sy frggp{lﬁyl%deltlﬁ '9%% & from the

ression, pre at | east % and
gﬁgr@watﬂu JeEB%’ &P agoups, greatqm phayy, they gawarﬂseﬂ% Oiﬁhe assay
Qﬁd%o A0 Uxprdfifbr Ahn@Q)Qei%a@[ at, l@&t@ 16000 aﬁchﬁiore preferably
ARG Balt S el ol B A0gior B o 9 ofig, o or
t1H@00 Yohed thanetowit. Axpnabelypaxprassonraffthe eneler gang dcthe iphtient
t(QS ﬂeeé{)%lsidglfede?%[qucgﬁtg{] lb\l:\]/erathgﬁrm{z ?evalr gm){pﬁgssigﬂtihen}eference

Siub] eetcif thyylevsh of erenaessiogria atsemplmfmrntthe patiem dilower thaprthe level

ah 4 Qﬁn}?%%qwlr%%cé Quijed BSarf ARoBne 'ggs@teramgn the standard
preferaply at |east 10% and nore prefer

ggrrorpfoghe agsay emnpicysd g agssss Q%Prefszen%n zm? b)izgeble%t 108 and
%O&O&e%ﬂﬂy 259060 %t T5a%, A00Y6L 125The 180 §4, arervec20uf %, BeO %,

| % The .
%/ &19 X%;l? %qgﬁ,teﬁm‘glfmo};%? ggp{enﬁe Og%ﬁqg\f%ef) )ipﬁg‘ssmn be
be.:t tmé@sO(l(D 0950600 05.008e differamce of ted EvelbdfyexPBesstonds preferably
52009 f(? %13 @dog %O QP@%ré‘ferélﬁg 250 5/% %o %6’09(95}0 §8 94610,000 9%,

o0 55 3@8551/8/0» FY\e“a‘ﬁéfeHéfF fegabhio 2 %eﬁ@tS 0 %)h%d ?/Wérﬁqooﬁ 100 %

aoweidoed. of deriving (or identifying) a candidate
agent is provided said nmethod conprising: a)

SR SR A b Aok RGP ORUFs 1B

otahéldn‘[emgmg it ppvidedehidohetbr@ cempiisingof a mar ker gene

) @ contacting an aliquot of a biological sample from a cancer patient with the
candidate agent and determining the level of expression of a marker gene or a
combination of marker genes selected from the group consisting of the
amphiregulin, epidermal growth factor, transforming growth factor alpha and
HER2 marker gene in the aliquot,

b)  determining the level of expression of a corresponding marker gene or of a
corresponding combination of marker genes in an aliquot of the biological

sample not contacted with the candidate agent,
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conmbi nati on of marker genes selected fromthe group
consi sting of the anphiregulin, epidermal growh

WO 207019899 r ansf ormi ng growt h factor al pha and MERRP2006/004950

mar ker gene in the aliquot, b) determning the |evel
of expression of a correspongly ng marker gene or of a
correspondi ng conbi nation of nmarker genes in an

aliquot of the biological sagple not contacted with
the oRservinat theagient @f) thipsandidag aset opr eempeng Hbe level of

cand |e§i§fe651@19 8Ntheliiarkengakion gofri&aldt@\ﬂedf Rdrkéxgenessi tBe aliquot

Che. d BBt RmBle POHEE Mea R rEBIN oAl 0 the level of
t he caprhisdai ef egesvirreapehdifge maekeelgend oex@t eponding @dbmbireation
COrT ¥ arf(jer nes ﬂhﬁ% ﬁlgcﬁgft‘ o?{he%oBIPQ% El %npﬂign 'EVR R4 Iv%h the

of mar K& g I"quot
sarrplcendndtate(agmtact ed vvlth t he candi date agent d)

Q@f : Vdeplgmgo(ror 1&’&@%3%’)&‘ 't‘#ro‘fi’tg el JbsQMeb efdt, wherein an at

served f ect ?st 10 % dj ff erence
bet wdeast 1686 |dffespncstd eé‘x |‘6’iﬁ* of etmiessiony fhe gagrkerpgene or

combidoattidtiodf offembkfder GRMAES ih ntHehGh@ldtqtiﬂtth@fblblbglcal sample
and tHGigo Bt efgi"”rgﬁé%t%ﬂa%“# eRE th5; FAGpBhATRGEon of the
mar k eorgepuenditg marlter gaid anconfbinatideesf rgarkes génes frhthe aliquot of
aI [ q [ t M .

L{RE gpoéoaé Qﬁ spr{)ﬁlt %%é %g{l]tal négQJ g'lt t;ﬂg sa o@ﬁé}%%&%ﬂeg\%ﬁ lﬂ?dlcatlon
t he céﬁdleffmt@falgf’efﬁndldlatf agemt | anot her embodi ment of

the invention, a nethod of deriving a candi date agent

i s provided sajd, nmethod conprising: a cont acti.ng
dnj fllotnasheraerp %416’5%3? ﬂgfawaﬁetl%m hodne aerbva'eg arfandidate
gkt it bﬁ)v@cwal@bm&hethageﬁtnpal@l@hgdet er m ning the | evel of

press in the a en

i St oRe ap arRep Bl el v Rchivher Brtisgy with the
consi candndgte@fgemmde:btdenmag thrleve lof éxpaéssion in the aliquot of a
transfo g & BQ‘MJ& om{(f?gu&,' BN@aAlf HRRZ Bl &0 RE group

or a co er genes co rrsing an
anphi r egwpﬁlsﬁmﬂa@ﬁdéxe odrsmah gray thafakior Ejéﬁ‘éoré,’éllnécﬁfeﬂth factor

from ana@@hq%m@}zm@m{eh dmekrar, a transform ng grow h
factor al I%Ba and Egz mar ker ene b) det.er n| n
the levé? ’fnaé‘%r i %ff“eéci% P08 AR Brm%é‘ﬁ’ege“e

or of aandra empd(edlgrgleceer}éntaatfrmn of e;adéqmalggrmmmfactor, a

the- canifinsBim %&M@ oF Bpnd A Pl st AGEC, 1 41
dandi dagreniniggrihe ek ehgrpressignt e ¢@V@pomﬁlneml§§sge@ﬂ or of a

of t %rf@ﬁ&ﬁﬁnge&%b%uemmlmkepgbm if8h kfiGuSehehel Blological

the alig
sampllle not contacted with the candidate agent,

c)  observing the effect of the candidate agent by comparing the level of
expression of the marker gene or combination of marker genes in the aliquot
of the biological sample contacted with the candidate agent and the level of
expression of the corresponding marker gene or corresponding combination
of marker genes in the aliquot of the biological sample not contacted with the
candidate agent,

d)  deriving said agent from said observed effect, wherein an at least 10 %
difference between the level of expression of the marker gene or combination
of marker genes in the aliquot of the biological sample contacted with the

candidate agent and the level of expression of the corresponding marker gene
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of the biological sanple contacted with the candi date
agent and the |evel of expression of the correspondi ng

WOoraoore198gene or correspondi ng conbi nati on of nNRECKEP2006/004950

genes in the aliquot of the biological sanple not
contacted with the candi datesggent, d) deriving said
agent from said observed effect, wherein an at | east

10 % difference between the |e el ex si.on th

mar ket GEMd nﬁﬁorbatermaﬁlsqr.%ﬂew %ﬁ@kevotg%fp g%l(ﬂogl sampfe not
al i qu@htLted ethbile! egididdte gl & e@rtharhesh Wftdn feffect of the
candi datﬁ? ent. and the | evel of expression of the

corred 8 8 %& Mar ker geneor conbi nati on of marker

genes in the ali quot of t he bi ol ogi cal sanpl e not

Cﬁ-@fe )? i G ctapﬁfdg ?%t ceangg:tﬁﬂet 1§J}gbz{éyhtc "’Frlet%&bﬂf said
c‘andiddmaéeratgemcan@d%te ealmjicmaaeriltnhu b| tory agent.
Preferably, said candidate agent is a candi date

emhaoehd? nAdaithent! ST tRORIvRRToE HRAHHIB R aglht dd¥fred by the method
|nve tion,. a, candi date agﬁ{n derived by the nethod

&g 'the IVRRUPHFERPYIBF| s provi ded. In another
enbodl ment of the invention, a pharnaceuti cal
pineptledr ieotb odomgarti of It]likglnaantage atphaonatedticu) ptepatdtion comprising
VE t her enbodi nent of
tzﬁ’ quh{v%r%?gﬁrrlg{&% ﬂﬁ%n?&ﬁ‘ 1st§ ‘389(9 to the invention is
used for the preparation of a conposition for the
t Inegt argtheroimbediment ofthefimventign fagragsnioiccemstiegto the gnvention is

dis28 oS Bt Pep¥@tioh ra)f%n rﬁ‘}?d&tmnefo? rthe @re@iFh@ JTRAhCcRf Preferred
produci ng a drug conpri sing

the inyention, .a net
%éméf’ ‘ﬁé‘cﬁrfar?ﬂﬁdﬁé‘idt?%&"%ccor ding to the invention and

1) synthesizing the candi date agent identified in step
(In) amtharprefeatd gmboddeentwdithy svehtien of method of prodining a drug

#Hfrﬁeﬂégu\%ﬁq %&B%Ptglo%%tﬁ@%&*ccgfdig%{&}l@ JJ%S;@RSH ' ﬁf"ngy
the diyothesiamgi thet éaltdiréateawgamtd&teetlﬁgbnn jteferie) folre@1 japalog or

step {&vafife 3Rer@PRIiQJarPlanilildtV alffivient RETHOVIdM §did 8drug in a
phar maceut i caﬁl accept abl e caril e{{ép anot her

I
embodREREUHR Yﬁ@eﬁt‘HQéﬁ‘PPBWO & )S?F otein or a
gy kedongisihinguht doid chadihtetie eﬁindlﬂatmagchﬁ idgroified in step (c) or an
f?gf}lsz%sl%iro (ferlvatlvmﬁ?reo oirtflg Ipma e%tqﬁag‘b%hg em%aglee{c%%tie?.r !
protein or narker polynucleotlde is used for deriving

A rC %ﬂgtlQ?t @m@&ﬁfﬁen?rotf Phe Slﬁ{ré?ﬁfo'nnga %S&ngﬁg%u?nmf Q" marker

i nhib égr essi on of di sease | at | ent
Tmlm; idlg Sﬁl§ct5¢ AP 4BE BT é@mlsawe efhe aﬁ@bif@%ﬂhq, gpidermal
P ivel Mt(yr, &rzﬁ@ﬂﬁﬁﬁn %E(b\etffht fador dilSied @ﬁ@d{m%rkémprotem or

30]01 tli!iheferféf ]%Pﬁﬁ? i {,1 F’%: ckgéglrgr%?cgﬁdlgate agent or for selecting a

composition for inhibiting the progression of a disease in a patient. The disease is

preferably cancer and the patient is preferably a cancer patient as disclosed above.

In another embodiment of the invention, a HER dimerization inhibitor is used for
the manufacture of a medicament for treating a human cancer patient characterized
in that said treating or treatment includes assessing in a biological sample from the

patient
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t he manufacture of a nedicament for treating a human
cancer patient characterized in that said treating or

W@ e@avmse i ncl udes assessing in a biol ogi cal BEHPPE06/004950

fromthe patienta marker gene or a conbi nation of

mar ker genes sel ected fromi$e group consisting an

epi dermal growth factor, a transform ng growh factor

al pha and a HER2 marker _gene or. a - conbi nat | of

mar ker {EHEKTESRPPT & CAFDHR USRS mazksll seﬂew@&@ﬁq@% &he group
and a nediksRting @n epiletBaligeswih factona temisfdemimy grgwoiwfabtor alpha
factor, a,t formn romh factor al pha and a HER2

mar ker @’é%%?ﬁﬁén?%]ﬁﬁ&ggtoﬁ?e of a medi cament for

t r eat-i ngorabinatiam of amoker graes emmnprsidg paranmphitegnliy mdrker gene

formul a [ cyi hed, . / >1erhi1E€0, t
herein %ﬂil(PPaeflé_?%%geé,elngagetléicgk&vﬁﬁi ?rgrzéb?%eerh{agﬁtérgg’{c@ ﬁgtor’ a
2C4. | ntrapsformeinggrevthdpdiotidlpenandd HERE markengenen, in

the use of the Her dinerization inhibitor for the

manuf act ure of medi.cament .for treating a human )
J&Wc@anﬂgﬂ"éﬁt?fa ¢ HECiFRmE e foF frertingda shieae capefy patient and

ticilarfethe formilados aidsaiabedoin WIO 0BIORDY5, esdesorated herein by

R . .
seerar ey T VR BPSB TS On of “the morker gene

or the level of expression of the conbination of
raraveprefreredsembodiment ebthe iRvaftional the usqeofERHer dimerization

qhHﬂBLtbF A RO 2 A0ERIL OB d Se@itaRBhi B3P ﬁ%atjr@' £Lhehah 'cé/nctepﬁatient,
anti1 body 2CA. Preferapl he patient is br.east

. y, t a
dhe deptmentaprlades asesing the deprkenaate o theropbipation, af gparker

RRhbLit leadtNod tinRNBOéprRERHEE liridd Erehthveeitt Peferably, the level of
conbi nati on he marke

tﬁ of { eni_s, mar ker ¢ binati £
FEPIRSHRT @5tPe SRk BRlkkr Sr oY Ri R BreSioR @f thg combination o
dhadkogeds alassessed] PreferdblpnboHERetitsriedtidnhiehibitee itanomtibody,
gfrglfegbﬁf e g'léttﬂtg(?d . 9&4tpr%fe? lIel{',e{h% iRl id RHERYhnk, ovarian

Xpressi on ned i respective steps are al so
FINErslung sereppop@stafh@nty|Habgptng exanpl es, sequence
listing and figures are provided to aid the

URAAT &hBO@InatObf tHREnPERTAN omBURBbhOBS thMratled Gef&OPearker

of . which .i.s set forth i.n the appended clainms. [1 i .
rbinclegut FponkBbricitt e Re PR osed b eI flLemBodiments
prfothe dnvagisetpréferret waltesdut thie diffdrerng 6fr 0 lehd sfpexpression

A . o ) o C 1
Lestr Ptk c8Bes RSPl B ARl BRI T Ton ©
versus categorized clinical benefit Figure 2:

Soat (QIoNiRS ARRBIS eSHdubi el RARY &:ﬁuﬂf@u}ersamfgﬁoma% aid the
ver sus categor.i zed clinical bﬁneflt Fi gufreh . .Odi na}II.

quqsﬁrsé%ﬂ 1%Hgfhetpr?@g HIVgRRon, the true scope”of which is set forth in the
appended claims. It is understood that modifications can be made in the

procedures set forth without departing from the spirit of the invention.

Description of the Figures

Figure 1: Scatterplot TGF-alpha logarithmic transformation versus
categorized clinical benefit

Figure 2: Scatterplot Amphiregulin logarithmic transformation versus
categorized clinical benefit

Figure 3: Ordinal clinical benefit TGF-alpha

Figure 4: Ordinal clinical benefit Amphiregulin
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Figure 4. Odinal clinical benefit AnphiregulinFigure
5. Ordinal clinical benefit EGF Figure 6: Odinal

W@ Roootwmb9 benefit HER2- ECD Figure 7: Overvi ew PCT/EP2006/004950

exploratory cut-points and | og-rank p-values for TTP
and TTD for Anphiregulin, EGp. TG al pha, HER2- ECD
Figure 8. TG-al pha Kaplan Meier plot for tine to

H:AgE8ssi on/ ety PRsied veRefRRjor at ory singl e narker
cut-polnt Figure 9: TG--al pha Kapl an Meier plot for

thignre6o deat WOndinnd dlimipal beptf HERZ-YCH ngl e mar ker

-pei nt Fi 10: ' [ I '
R L
si ngl e mar kerand T Girmtmphigegubn JBGF,Argplfialpbg HHER2 4 an

i er oplot f | h b n_expl or at or
SR 2P rar cort e PBR AP RE PR Elor R R BRA i dpah based
pl ot for tinmentexphragresdsglomadeatcht-pased on

I t i ngl k - POj [ 3:
BT \et or Traephr Ko HeichchPh B deRR based on
expl oratory sikpigrstoredingl¢ matker pot-pdinki gure 14:

R2- ECD Kaplan Meier. plot for .ti to . .
JBgEals: on danebsbedk e it Bob iy imegioepiagrseapn/death
cut - poi m(:j Fi gug&l &gexphﬁﬁ&%rfﬁagl&@mrm_dubipa[mpl Et for
ti.me t eat ed on expl oratory.si e mar ker
digUisdlnt Fi qHPBRITEHIRGKEERM BT Flot B ngt fggh based on
score, furthekplontbaVdimgde fatkes eR@pGt ON bet ween t he

reater clinig enefit/lesser clinical benefi
%rrl&ltrﬁ% n TT&%P BIMET B dPT HERfold PrOgRRBOpdsPthcpased on
al pha conbi nakpRRatbdiide ﬂqZ'rkeQé@tr-?d')iﬂW expl orat ory
cut-points and | og-rank p-values for TTP and TTD for, a
dagsredat i on oErGFr@P%PMswaﬁ eSS feaghy basegigon exploratory
HER2- ECD/ TG:-Sg{gq)J@aH@pk@npd\{m er plot for tine to
pr.ogressi on/ deat h_based on expl or at ofry combi nation |
ngweErl4cut poi HEREEG Kaplpn M. ploty fotsrtimg gRaPiegpissipn/death

Mei er plot fafasdd ﬁeipﬂ’orﬁﬁﬁ‘?ﬁlg@@%@ﬂk%u@whﬁf atory
conbi nati on marker cut-poi nt Exanpl es General remarks

tligwreddi ct i orHERE-EED Haplage Meian Plejr farotime 5p edath jhgped on

rul e consi st Sexbl%rét@ﬁy §,pgqg},{a}1@@tchpﬁoigt a function of
one or multiple biomarkers potentially including

Jrigeried8l coveks sxampleofosr dogibination score, further improving the
separation between the greater clinical benefit/lesser clinical

benefit groups in TTP: Ordinal clinical benefit HER2-ECD TGF

alpha combination

Figure 17: Overview exploratory cut-points and log-rank p-values for TTP
and TTD for a combination of TGF-alpha and HER2-ECD

Figure 18: HER2-ECD/TGF-alpha Kaplan Meier plot for time to
progression/death based on exploratory combination marker cut-
point

Figure 19: HER2-ECD/TGE-alpha Kaplan Meier plot for time to death based

on exploratory combination marker cut-point
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response or non-response, or nore generally, predict
benefit or lack of benefit in terns of suitably

waledorae89c! i ni cal endpoints. The sinpl est for nPGI/EB2006/004950

prediction rule consists of an univariate node
W t hout covariates, where thg prediction is determ ned
by means of a cutoff or threshold. This can be phrased
in ternms of the Heaviside function for a specific

€5¢c and a bi omarker neasurenent x, where the
bi nary prediction Aor Bis to be made, then If H(x -
Qerrefhl kORNKPEEpHedictiOn rifes:H{ X - ¢) =1 then predict B.
This is the sinplest way of using univariate bi omarker
measurenents in prediction rules. If such a sinple

| e i fficient,,. it al for. i mpl . .
Heheprol bt & presicsion ALY S TR Peetiatipn of a function of
winet tvemuliiple biomadvere potagiallprnntlediag sclmial enafdtesi & predict

{r?gpo?u?ee oP ﬁf)h it onda! Br Hhord ?%h?rgll% gﬂeé}@t eﬁt g /o(f%teﬁgﬁt in

nica ariates need consi ere
rieirey ¢fi seitihlp Aefinesrdinggebendpeints.n nul tivari ate

prediction rules. In order to illustrate the issues

hEHeesiAfpRest mnhy)ptat prellictsh rﬁl@aémisﬁ&}& of R ahivatifte model w1thout
ad ust nen h%l pot het i.cal, xa % For a |orrarflg hold.
"i“éatfso CPIE ‘F‘ﬁ‘i"béﬁ Bﬁd’i‘?{“?& A HERTE RY &Hes o

éNﬁf easbophagdehsemisofahs (HHaaltsﬁd fimdtiongfommspezific cutoff c and a
p[ﬁglgln&fé %}egéj mer\xlmgnt xatw%te%q%F %isna%) Preé‘lc‘ﬁog%eé I?ﬂql ¥z In’?‘ade, then

Hhere ar é
popul ati on, one of which possess a worse prognosis
than the ot her one lafdxatc)rhe thearmsedichdd t he bi onar ker

expression for thigf o) PHRniptedien@ral |y higher. A
adj usted covari ate anal ysi's reveals that for each of

R N SRR T
Imimerlfexdf esgnpla rhleviebsffiaient, asdlvoisabed sinpla ibaitifieation of the
che%Bgr‘? '0? theT&?ecp Y %r QHzthglp Hl%ﬁl (;dq?ﬁfegcgpetsam SoVAIRSKE gelféf‘ &1al for

covariate ovar! at 6 adj us
dhabytidnd. as part of the predl ction rule reversed the
direction. Multivariate prediction (hypotheti cal

e]?‘l%'@i’ﬂuﬁhon ESH ba nkire 08l ﬁ!’:at&i lftchh&alf &t ndedClol WY &bidered

tri on t hat expr ssion levels ar

At Fﬁ@%@sﬁéme e’i?vuaf‘*n @t‘W%%BEEﬁé‘t‘PHHP@&rIP&rQ“ to
allasdtyas¢ the.isskeshere slemndlybomancdkexam@las simlar

observation was nmade by univariate analysis. The

C@&U&k,ﬁ&tgd?ﬁ%%%ﬁg%l?ggtg iLaveal t hat a good prognosis

IS seen | 1 | ers ar ow Thi s makes the )
rlifrea bionmrketi ¥tit eloapdtini# clijuedh thplopeputation ek highl expression

SevHEEs &@tag’sfotﬁteﬁm aGRSEEdeABsi O {urvdiead hsdIfies). A closer analy31s
predicti function). For the orrblntlon ruIE

RESHb heifere S SMRbmar aes i BEGRBRBtPR. SR Bh it Bigess a
SefS€prognosis than the other one and at the same tlme the biomarker expression
for this tumor group is generally higher. A adjusted covariate analysis reveals that
for each of the tumor types the relation of clinical benefit and prognosis is reversed,
i.e. within the tumor types, lower expression levels are associated with better
prognosis. The overall opposite effect was masked by the covariate tumor type —
and the covariate adjusted analysis as part of the prediction rule reversed the

direction.



10

15

20

25

30

E.g. having | ow expression levels in X wll not
automatically predict a better prognosis. These sinple

W@mo198%9 show t hat prediction rules with and RET/ERWD6/004950

covari ates cannot be judged on the univariate |evel of
each bi omarker. The conbinat{pn of nmultiple bionarkers
plus a potential adjustnent by covariates does not
all ow to assign sinple relationships towards single
BﬂBhﬂ?Ré?§"f@§%ﬁﬂQﬁ@@ﬁﬁ“ﬁéﬁﬁ@&gﬁghe statistical tasks

%mr lbl%ﬁlai'lthe X o lsOIWuﬁQ lﬁtpaeélﬁncal trlﬁf}ﬁ.‘:}ﬁﬁitﬁﬁﬁ than h% expression
re-sel ect

omar k
TP a1 Thie ARl Bih,q SPBE Brosedi, Rintitialy halysis). For a
beamalrlklemapkeed&’ at similaf observation wis siadebywarivatage healpdis. The

corr}%%jaa%c(:)tnl oq:rk gIld Ry %U?arléﬁe{haf A gg&? E)}(%E]ogly ACELQ E&quth bi(?markers

I'nical covarl uni varil a
Bire Ray. él&ns rmk@f thisirgleetokaedipt eatieit ifhoth bivandrkers agg bgow some

mﬂlt&ffSVEEAwe daveliidh  ofeleéARiRS RedEBEKClunction). For the
predi.ction functions includjng cljinical covariates at

Fombinatipgrrulg thereds ap langer p similgirplg Phzaseablipingn wniygriate sense.

di.éf Breid 16w expresfidh:leRdeis A adllim aftogadeillgapedict a better
bi omarkers: The statistical pre-selection of candidate
Bi"8%H P Kers is oriented towards the strength of
association wth neasures of clinical benefit. For

tThese piunu;pi@saaampb;s cshbvethahtpredi¢tivine alese milthoamd svitheyt [sevariates

tcra m%%cél BndRE r%w {593 Yr&adf BlofFark&S The onfhation of
|na as t he

nnment o ) ree of clinical benefit
dnum}eob@may ¥ plussa petyadial ﬁgusrrrpnbbymrmﬁf8c<ﬂpeamtdﬂlow to
CRASPEiTHIORSRTOSRiDS Asward: e BlohioR@t.e transformed

nmeasures can be easily used for sinple correlation

by the non-paranetric Spearman rank
3%??%F3@P8ﬁ°§ﬁproach. An alternative here is to use
t he bi onarker neasurenents as metriccovariates in
Tihesstatistieal ¢avks cayprassstho follopdeg gepsas e. g.  Cox

pr opor { i 9Rake REHA'S L RAIRE BIArkBependi ng on the

statistical distribution of the bionmarker values this
step ray Presfiestionsd peegnbclyred Beagnagfic quagatgs vari ance
st albl 13, zsagct}dmsﬁmmkérwédlamm ﬁlhetémeat eh uﬁbl/lafl@ﬂéﬂ@el
sca es of, te ve st andar di zat i,on. st

e e et Btk i A e bt kiRey
further approasht as uhivepaeldveln of bivariate scatter

plots, 5. esgect%gfl bsimn ep greh&%oﬁm&%[hs ofa 1];nult|1varlate IT:vel

(x-axis=br omar ker va yaxl S= nmeasure o i nica
benef i &) Sdﬁthfsq)ﬁw@lOélap]ﬁtf|Pé?fi1CthSﬁu§CU<P4k§r1§C aflipg chpicel

nonpar a”%&&dr&tersea%%ﬁh@ﬂlakéleé‘elas e.g. achieved by
snoot hi ng splines can be useful to visualize the

associ ation of biomarker and clinical benefit.
The following text details the different steps:

Adl: Pre-selection of candidate biomarkers: The statistical pre-selection of
candidate biomarkers is oriented towards the strength of association with measures
of clinical benefit. For this purpose the different clinical endpoints may be
transformed in derived surrogate scores, as e.g. an ordinal assignment of the degree
of clinical benefit or morbidity scores regarding TTP or TTD which avoid censored
observations. These surrogate transformed measures can be easily used for simple
correlation analysis, e.g. by the non-parametric Spearman rank correlation

approach. An alternative here is to use the biomarker measurements as metric
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The goal of these different approaches is the
pre-sel ection of biomarker candi dates, which show sone

W e®ooiwdd on with clinical benefit in at | eastPGHEPNG6/004950

the benefit measures enployed, while results for other
measures are not contradictogy. When there are

avai |l abl e control groups, then differences in

associ ation, of biomarkers wth inical benefit in
doVPaentn dimgtesysnt 1sgressian gROBtS: @ teeer Péﬂpomon azafd

Fﬁégﬁ@ksﬁﬁﬂ @Ep&hdﬁ@ dﬁik}&Sstitﬁb@lcﬁl d?lmilbkﬁbn Q)|f ithié bldgndrlér values this
consi der at -sel

t .
SRR IRaRs Pie 95 2P Ey et & TRETPAS PIBH Pk TaRH ormations
conMathe asedf fvitableissalessed alterndesty, ialseanaat dinttivarstep like e.g. using

ﬁw‘iq‘ﬁgﬁgl 199&9(?%&” rakh ﬁqeg%kr%%t’s ‘Nhhﬁ e‘?rag) lr?ellcgte{egg{n%ection of

ese clinica
dummt%ecaaemlgmplg; by displayingtthe scatiek ef Sesxiszhjematker value, y-

ofxi\eim A et infcal Bg&rﬂiﬁbh OJ"smgi@ %ﬁ@ﬂltt Bdils. #He3€aR6Ssome non-

concom tant ther cal

BAEMTHE rs&@s&%ﬂ%ﬁs 8085 fvsflﬁwpsa?%qfétnér%ﬂlaa GAmbgy useful to
kfisuafizepthe pssotiaten of biohfirkenga lihidiidenefitnf or mat i on

quant i fying the extent of mali gnant di sease, clinical

gﬁle oal I'Bf tgngses(ﬁﬁgren %pgprgac%% tge se dsctlgrlf ¥)F k)lon?arker candidates,

prleich ehOWEﬂQtIB" amocigige asth dmsctab ntzfst inedt| lezss omle| of the benefit
Sﬂngis'u?ers e I(Weqa%hﬁg‘ restfid fol? oY REARS R I%tec@nWaaltatc)tr?eWhen

['1nical nosis. The statistical pre-selection o
ctth’i‘Fl g avaidable rontedl gramps |thers diffesengshin assneiatipn of biomarkers

D&Kn@h %ﬁhl@ﬂtlﬂeﬁ@ﬁtthﬁaﬂlﬁﬁd'r&qtaﬁ&s ICSuEleeV\@l;lhn Of ideffdr@ttial prediction
oll_lvvaﬁ[‘dskt h@lﬁi’”en th 1of‘ laf tion. neasur es of

ok ke B B qriarter e I R A s SpHEt iR et hods

apply as considered under 1. In addition to

sAdR:i Rreiselattian iof aelewantadlimicat progaoistac covariatést Aiheaterm “clinical

e@fﬁgﬁét@’n fi€real %séd“&PH&EhG@Ln %FH%\M %%aw a@tﬂptl the \tient, which

pre- sel ect rel evant 1 nical covarl at es. nOSI S
bAre én Beneed |aveinbly Qtdlﬁé%lméo"ﬁlllf’de chiniegl éevarwt%swwwe emographic

nhﬁgﬁ%bﬁ IRk sé:hagbitonattee raﬁamme]y itfokhatién Q@H&drﬂﬂirﬁdhseases,
for refined redlctlo 1 f necessar

SDPERTHER PP Ol BF SOV aRaR, Hhs URngs laboratory
Lpurmeueast eobt@ued,. kiihent gropérpiesedif ctheontafgenctunoey; wifbimation

a%%?)QI‘ﬁ%Pleaexge%Q Bf ﬁ“’iélh?&ﬂﬁ %1%936”83‘{%%}{%%4&@ls%osresi lr%keaECOG

nct neasur esul
rmrrﬂﬁ@rnofw e sclinical digease stagipytiming angrngeult pk prgireatiments and

Ad1§éa5@hi§to$% ARE ad A1 LiRAlaf MILERatRIN, Wﬁcﬂigﬁy be 'ags%aated with the
a omar ker

nct for, a_specific cutoff c
la%ﬁfi Preghosiy. T fméPé‘S‘t‘%‘é PES§- ﬁ%?‘;tﬂoﬁr‘t‘efg?l’é’t“i OYerEtesgparaljels the
bq;pil’&d:ﬁ s tde\xE‘lpré fseléﬂ(tbﬁngreﬂnafrl&Qs‘l aﬁhﬁedl ad wall bfikl{ted Cowlards the
ﬁ,treagﬁh%fdﬁﬁ?cvag ltﬁ kﬂ'le ref(é)r Cfll¥l Ll)regﬁe %g 1n rPI'lI’lClp\ivaﬁ]e same
pmethiods apply autwldeﬂ’cbum@frllnlrt adﬂltl@rﬁ tcastpmsemalocmtma also criteria
; . oing
ﬁ‘&% v%l ﬁpéég@h%%ce Sgggfl?bghgc)?gﬁ%c%lk éerﬂg); %15&?% Ek% @% ARt frelevant
c 1n1cal covariates.

The prognosis by clinical covariates could interact with the prognosis of the

biomarkers. They will be considered for refined prediction rules if necessary.

Ad3: Selection of biomarker prediction functions at an univariate level: The term

“prediction function” will be used in a general sense to mean a numerical function
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possibilities. In order to achieve a suitable cutoff c
fromthe training set different routes can be taken.

WO-20030198% scatterplot with snmoothing spline neC/ER29e€004950

under 1 can be used to define the cutoff.
Al ternatively sone percentil# of the distribution
coul d be chosen, e.g. the nedian or a quartile.

toffs can al so be systematically cted b
%eésqm e HEASARIm e ‘H}Té"sk‘,]Ef’tIB?f“é‘“gQ‘Eé‘fahd%‘@ sgaed tRdmply the
pirgghﬁtadleﬁorpotentl al with regard to the neasures of
cl inical beneflt Then these results can be plotted to

?é%?‘é’#f eg(%gl%?e 1ts Itql?ﬁ %%ome ggtyh ma?a%lfs(le 3 fIJrlHQtl(g)I{ for% g%ﬂicoyuégﬁ &nda
thasearkenmearandpoi sreTITPbmaw prediction AgoraB Gox beroudk,, then
where at each test cutoff the bi omarker was used as a

bi nary covari ate. PrIFﬁ'(;G"ckl_%h%ﬁ#&ﬁét% were the
resulting Hazard ratio hen t C{5esul ts for TTP and

TTD can be consi der é&fi(ég&h@ﬁnupﬁe ¢tdbr to chose a

cutof f which shows prediction in line with both

eIﬂﬂgpQ'b NpsobAbRt hBE bR mmnna@ pm;ac bf f@fmg: htﬂﬁﬁérhge ablomarker

pre iction functi &aqooa I
G BBl roR ehisten Gt ofsc s pha PGSR PERR sl

wedurs o emexikting trainmdz(tp@sswlbbly cam hﬂyﬁ@} we@xplcas the prediction

G0Nt m&e In T)'P&é} &%g&b@q'sﬁgamp i d fr%meytrgiﬂﬁfgth Qffferent

Hazard ratio is_s er or
geetgs éam bm@ﬂfeq igt thersciserplos sdthpimaathing spline magdonggdaunder 1

def b2l B8d 5 d§91’i@9tﬁe| KR, h&l@éinmiel,osd:ﬁé pBFéBIﬂH@ df €he distribution

transf orm of where the tar
ORI b BB, & e TSl bl R T H1e: RO 3R ahh hesystemptically
&&ﬁadftaxﬂ bpinveftigahieg pll pdisiilé autofft adcesding ethetrtprediction potential

nraetrgtlecf to YR ngeag Cfﬁp ngﬁl?(% b%e%t tfhggécrteélﬁﬁ cgé btelt'b?otted to

rati Iron of biomarker pre
fadlmvyt fonan |eﬁb¢rumangalc$qlq¢n@al orc kv gmpiayesorae segrch algorithm for

twallf(g@ngﬁie G Ireahtyéu Bl Q;nei}ﬁeén%pﬁﬁftﬁ:T?Pté?ld@T?glm ¥ Cox
ro-.w e o c|inical covariates

pde cyhﬂ}seataeaﬁmt@%t\faat?fg{%e Ht%l’é%f eITHRS Usfshroadpnary covariate.
ﬂ&é@khﬁﬂl Srlteﬁﬁ \g@al’(ﬁd‘lre\shlhlﬁg Hazatd ritiod Tigov e iradudts foﬂ'[lﬂl’? and
t t met hods. sho ncor

Bt sanBe ERRekred ERMReDiToad@le S 2LBTE Bbishapb i pregiption
af link oo bagh andpdiofsf all ows only a |imted use of
covariates, e.g. a binary covariate could be col or

C/Q‘f’cﬁgerv\ﬁr{cghﬂn&hgpﬁ}'o%h fok Eh(‘}cﬁ aa'lﬁ'eéﬁ%iﬁn RElctigR cQﬁ‘b§9£§%d ona

regressi on approach then t se 0 vari ates (a

rﬁm BAragssin XareBTeﬁ%?nl%’og%lual’W‘efia or tihe efdalmngeset with

jSbﬁhﬁf'keﬁ @@ﬁl@@(ﬂi@&@ﬁl @nsfbrendd) s deﬁﬁatgeBK.‘efnl the(lbrﬂcﬂhdﬁdin could
or easy incor n . of. covari ates

iRl P WP ER T AaPTR ERS P PR R Mo 1.

cutof f search. The adjustnent by covari ates nmay be

dfbﬁatlm possiteilifyas esbasa thhdecisbatedn semy likelilpediraicd (g manotonic

rgfoﬂ'rf @itl'tf 'mﬁfér@ﬂéltﬁﬁz F rd‘élaﬁl‘ﬂt)l H&sﬁfe@ erE PRLE&SBhed in the
pre I cti1on functions BW for I ncor po at 1 on_ of
deinimgsekfor separation of the predlctlon states Then 'the biomarker would be

plugged into some function of the density ratios.

Ad4: Selection of biomarker prediction functions including clinical covariates at
an univariate level: Univariate here refers to using only one biomarker — with
regard to clinical covariates this can be a multivariate model. This approach

parallels the search without clinical covariates, only that the methods should allow
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This is straightforward for the Cox nodel choice as
prediction function. There is the option to estinate

wao b@7jor8buence of covariates on an interacti onPCEERI006/004950

whi ch neans that e.g. for different age groups

different Hazard ratios applys.For the |ikelihood

ratio type of prediction functions, the prediction
ensities nust be estimated incl udi n vari ate

(%ﬂrel%fﬂ%a‘é‘l%&v Efievint fpvawreatnéorﬁa%ttog& A hecadgrplt ghethod of

&hBodiey WSREbPaIGRE oblyomhhﬁ%ﬂ wsal df&fovﬁx&zﬁesb e.g2d] bish®dcdiriate

gléh]tsd]l Fﬁ/ecgfé? ?‘:?gf‘? b in [I}h &thy ﬁblchtha )I'sbs E}Iiles ont sdme regression

(aGpamsh ftheatthomsdrd deegriess(dsp Tramgsof Eteel i@ time) is usually

?%l?g%gp’{ﬂ E#tbﬁgfﬁﬁga@%nkthgtg)gjy&é de%c%g(g gga?rgf} Bibivs for

BinoersY lKiagorpprationeat gpeariates and, dherely leade|tp ra eayariate adJUSted

QR iafid &§of? 0Rk QY TG a8justrh &t B3l coPaRREsl thayBEgo Eas@Bvariates in
resp cutoffs %%gaflgarched and a deci sion

tth%@ogﬁlr% i thFd%@\f‘?‘%‘h&‘ hitratt MY i nvol ving the
covariates for prediction. The cutoffs and al gorithns
oaﬁas elile loyheCARDi@s eoff prditeioh| funcliaseallow dpt ith@lin@nporatiyn of
8. 5o ined and unified by considering different
'Hical benefit neasures. Ad5: Sel ection of biomarker

predl ction functions at a nultivariate | evel: Wen
{Thay &5 sraighsloverral fopitherBiokenodehbipiganepregittion firartiam There is

tthelobtiPh Qg'e‘%ﬁﬂn‘afb PRtigNhide o doRhratbhsn Anf her&iion level, which
unlvarlate red ctlon functlo ch ces, t.hen further

iTENS Vs fgentagpiBERMR d zaigd RHASARRALY-
blonarkers, i.e. considering nultlvarlate prediction

fRomché hkdihoBa s et mpetdf@r&ilft{drﬁqueathS tickeprdedintibn dansities must
rBDe eshgm?e@m@ﬁlélél? n?}oxp iafl oﬁ%{ HBES %@Xd&?g}? %@ln#{ﬁ{l‘?aq'late pattern

lvarliate ScCa
memgmt carnlbg elssed/h@r thep piointpakerc vedesfsf @nabe adivgtedabr dnultiple

I@graéss?omme%wme he%k %@&hﬁ Sstin@tiong, achi evedby
ining different avi si de unction by the 1 ogi cal

r at n order. to achl
%ﬁtgﬁmﬁhnﬁ*ﬁmﬁkﬁ }P@élﬁﬁd’rﬂf‘géeg(reas’gg TEgSE Bfﬁl@ﬁn%‘}qwdman
R&@c @stiecanR A e&@)ae aaf, behasedh BoHalUWaidsiverthj oma), Kéews York,

9%21\5 can Seulgsee or a {D%\r/r?allr%ega(g% fanee\% edrglle}cgtfllg\beﬂ]@fuls LiMEA Y &ates
mnmiarlkgashamd ht@cﬁtsmoarsuter waespppee. dhis wayceuteffsare g¢arched and

Ry %g‘ljlglt)h Offee % %‘f'tﬁflzt?orﬁnq'llﬂlbgofduhawﬁl%m%e@h@%o%ﬁ-{es for
are fr eqg uent | cl

ose to ogtlma I ne

radighion | Ghr Bytole 8H Fagqr mdlthéﬁ"ehi’ Ce‘fR%aafa ewﬁl&g. qlose to

nepAEdl @6d nldieblpmbiagd 8688 uaified By doasieemhOYiefdredn clinical benefit
different levels. Afirst way is to incorporate the
Mif¥He bi omarkers in a binary way (i.e. based on

Heavi si de functions with sonme cutoffs). The ot her

ofd5: Gielecton of dipinaxkebipoedictiar furictions mtrmgltivariate level: When

there are several biomarker candidates which maintain their prediction potential
within the different univariate prediction function choices, then a further
improvement may be achieved by combinations of biomarkers, i.e. considering

multivariate prediction functions.

Based on the simple Heaviside function model combinations of biomarkers may be
evaluated, e.g. by considering bivariate scatterplots of biomarker values where

optimal cutoffs are indicated. Then a combination of biomarkers can be achieved
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way (after suitable transformations), or a m xture of
the binary and netric approach. The evol ving

wororiovsed at e prediction function is of the CoRCT/EPHM0&EE04950

descri bed under 3. The nultivariate |ikelihood ratio
approach is difficult to reakdze but presents as well
as an option for multivariate prediction functions.

Ad6: Sel ectjon of bio rediction, f )
iBye lwggéilf? protfleay éia‘fté’é‘ hstlﬁlﬁﬁaéﬁwf af O egestors in
Wiaar tohehievadreinigoestbpredictibni cal covariates then a
further i nprovenent nmay be achi eved by conbi ning

g‘%}ff ?ec?l ker Is%iﬂat?‘d ngétnlﬁloﬁe lﬁésﬂ)nc%reegf\/:a% baet {sed for
enalltup&t b@nwarkhs r(e@/pemasur@ntene lgvels sinidi 4 iclinisal benefihohaasiere as

Crleérﬁg)'ngéallncgffl@f gt %ﬁrev@%ﬁ%%r tbh@milkg}élr ﬁligg&ig:i@h tree type of

I nat 1 ons aVISI uncti ons

t
Hhaeansefas, pfqmtm Ehy sutoffseandreglggsthmsc cheser b GART are

A Rfdehily Qn)sé ua captﬁﬁalbﬁﬁleehaqrbé O&inBined JrRUGAFRHOBY WBkkedering
Cﬁ&al ne tral ning set. The CART technol ogy and
t

r@(}b‘F NEEL TIBHIEY ees can be easily used with
addltlonal covarlates whi ch woul d i ncl ude these in
tTie Qloaekegtession alagobe tdnmploﬁdl opr diffecdritolevélanat ifienisway is to

tiﬁ?(ﬁ'go a{t]e e ‘Fﬁﬂﬁgfee&r ?ﬁ?ﬁe?p i b{ﬁgi?y Mﬂ_g b?gn dNb& Feaviside

cova tion est
i fnmmwt}mﬁor@@vﬁpff@t the @ﬁheaﬁpﬁlcm st emplny blemerkeramu acietric

BAN3aftddaduifbl: nfaggfo%itt&{s?nsr A0 Ehi P RF @l.leflsl% tind metric
i 0S errultlvar|aellkell atlo

HaZard, r

a?gPyBFQ?&Eh%ﬁ‘g o F%?Wm&%fﬁmtwe}%n%és Cox type as
atldiribednaldec®vari at es. Exanpl e 1 Basel i ne bl ood sera

from HER2 | ow expressing netastatic breast cancer

PRl Ok ph P il R LR MEL T RRAS R aflenss s el

s aoropbied f@ermngat{atleyrft@@d)ﬁf@ncmessmsnt of the serum
bi omar kers: Protocols: HER2- ECD: HER2- ECD ELI SA was

p&aé SEREGoR6£bibMHafker (fRediBork ﬁﬁfammﬁtddmgsclmlcdl RBvariates at a
factur%r A\”ﬁhlr ulin: ﬁ all rea enttge h
(‘BP W?b‘éﬁ Vel )e gt a 1Ici}t FOREEED BER fodurther
Whiptotdigerkih)y Béldclslafﬂﬂl 188 chdbinitle nitteplCbadmésdkats with multiple
AR GMRMRS 9 GiY GRRRLEA {)redlctnon SndtB¥n o will be evaluated with

respect to the possibilities to include clinical covariates.

Based on the simple logical combinations of Heaviside functions for the
biomarkers, further covariates may be included to the prediction function based on

logistic regression model obtained in the training set.

The CART technology and the evolving decision trees can be easily used with

additional covariates, which would include these in the prediction algorithm.

All prediction functions based on the Cox-regression can use further clinical
covariates. There is the option to estimate the influence of covariates on an
interaction level, which means that e.g. for different age groups different Hazard

ratios apply.

The multivariate likelihood ratio approach is not directly extendible to the use of

additional covariates.
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kit; 1:180 in
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it ety gbieh, et agoested ot b sis OEHER tighnd] TN edded
EHERI (?IHER@ ECEN} &xrdeséribdddslowvash,
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remove any remaini ng

he pl ate and bl ot
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\ B[]

ge—ti+p—af

Mﬂkef he adhd

et —every i petting—st
Q‘A‘W&Y strip (provided \

Bauitsiop [y

f\ -

IHERDICD f or
Repeat the as
Aspirated san

L ahAar ator \1 rlu

2deeuH§Ra2/neu ELISOn a r

ni4tat Fpsdwash as descrli
pl es and wash sol ution

a1 Nnf _Add—_100
ST Ccttart— OU—1 U

d@zhd‘iqﬁlytcphandmr m
iMo&d/sg. qnteelléﬁwﬂaan 12B,

5308 Hefahed Wt

T ANUT

Ahmpb@ﬂym@pro
Reagent dil ug
(Rot h; Al bum

ViPdetEt LIS Phreelogmgnt g
BysteAOHuptagvi ded Wit h

| N AR, Yat. $3DY2é5 T

T CUoUT Ul

|R&BPystemsdd.nl9 Barton
tlheekAbingdo/ORSA3NB,
&ﬁﬁ 2) in PBS was

1Treyoalt e 1 01 ITOUr 3

Zﬁﬁr a?ﬁgnyﬁ/;as@uaa’g ’é%}&‘fri“%‘éaéﬁr evi o

wor ki ng di | ut
(provi ded wt

i A Satkit, at. £t PEEDAVI di
h the kit; 1:200 dil ut

SOk Sv3igers TH, o Batton
n-aRMAbingderc @Xué PNB,
iOR i n Reagent

O, OOV

mn at
descrlbed pr evd

(R&D, Cat. #

e@ﬂ%nﬁ% Hitte ﬁ?@%ﬁ?

rymunom g

ﬁ&bl S?/Stel-rﬁ (I‘ftlcp ?I&Barton
t1onfwash as
é@%tfé‘é}?éd%mﬁlf*éh]&

DY@@%@Onot provi ded w

tWKt he kit) to each

wel | . | ncubat

Protocols:

HER2-ECD:

e for 20 mMmn at r.t.

Protect fromlight.

HER2-ECD ELISA was performed according to the recommendations of the

manufacturer.

Amphiregulin:

- Prepare all reagents (provided with the kit), standard dilutions (provided

with the ki

t) and samples

- Provide EvenCoat Goat Anti-mouse IgG microplate strips (R&D, Cat. #
CP002; not provided with the kit) in the frame. The frame is now termed

ELISA plat

€.

- Determine of the required number of wells (number of standard dilutions +

number of samples).

- Determine the plate layout.
- Add 100 pl diluted capture antibody (provided with the kit; 1:180 in PBS) to

each well.

- Incubate at r.t. for 1 hour.
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- Add 50 M Stop Solution (1.5 M H2SO4 (Schwef el saure
reinst, Merck, Cat. # 713); not provided with the kit)

wQ ogaedsnel | . M x carefully. Determ ne the opRPCTEP2006/004950

density of each well imediately, using a mcroplate
reader set to 450 nm Anphiregulin standard curve: A

40 ng/ ml anphiregulin stock solution was prepared in 1

% BSA in PBS, ali ciuotted and stored at -800C.

Anphi rsBiRieFagh Wslliaa avashy ropealipg e processdhice tigngs der a total of
st abl gobewasites? Wigsbk by afllingv@ach M’éﬁrﬁftbr‘ﬁ)mﬂt Wsdhdbuffer (not

o ﬁpﬁénﬁr%%éﬁéha%réd'@%@g“' < PR BEY B piteheiynd 1 g

% BSA dispeRRS, pnd osubsejueatc Iaspavamlem rﬁftﬂ th# Hesthivgthe stemove any

conce 4
concen AP R, MO g ol 8] A B
wi t h tdeanpapgAokiels. pr oduced a |inear standard curve.

Excel -basado qnaétyrﬁle@d filutibg &Uﬂﬂlﬁ%dalsblﬂ)ﬁﬁd(&@%elow) per well.
determ_natign curve equations for every ELIS

Arphi rehjines Hp§gﬁb?v§§)‘l"?\ﬁté‘ﬁg§§ﬁpl es were dil uted 1 1in

Reagentower Elaeemvuh dhd adhasiind @Bip\(provided tWiththe lkit).| | near
range of t S msasured in

dupl i cRFakate ge}}?dlémﬁagthoq ﬁgp C&Hﬁm?&orgf the data, and
on sufRépeataht agrmtionsvash as écsun’pedjpneapmlmat i ons were

re peat Egnja dS lﬁ?ﬁi‘g%gﬁtmsmd ((egvrﬁg{/ : %@%ﬁ(ﬁqs fﬁr({] ﬁtg@akectﬁr%th Egl;oratory

st andedﬂ&inffﬂautl ons (provided with the kit) and sanpl es

(Re nmov eA&dé G668 Sl mté@@QyAﬁ@@dc@d ;ﬁbﬁﬂ@d hfi thQ' lélt)edlfﬁltédl AS180 in
provide W

Ki t 0 e frame.
now t erSIBENt F‘?L’Rt ginat ro‘fjg?cglﬁ‘fﬁqhéheo?‘tt He/"r gaﬁl ﬁ%h Albumin
nunberFraétioneV | Gat. #N&lmk)rlndTBSStramdai)(jJedwlelhtl ons +
nunber Determ ne the plate | ayout. Add

a )
50 m RS sbaﬁe rzem) rsﬁ[ﬁt (provided with the kit) to

each V\léfmeawthd aS{OOltwh/\SEtShradéCSdrle previonslpr  di | ut ed

sanpl ea{&16b phyalid rﬂlﬁﬁlohb)rfﬂ{ecgtre%zlv%mHWacH%\rell (prov1ded
wel | . Change tip afgt er erl{%pl petting step
r

ol at o Witk Aé Kb Tati0eapionsi B CONE it iy eghesive

I ncubagtgpfor 2 hours at r.t. on a rocking platform
Aspirate C and wash, repeating the process
threeali"ic\"%ag P%%dmtno%t& of four washes. Wsh by

filFi nigepeactheweitationtwash@e dedcrivebpreBotislgr (provi ded

Wi th thgq Kid }S&b%'tl‘g& %lﬁ%p@é‘ﬁ éhtSQW9' n@pgrowded with the

subsequent aSpiration
it) to each well.

- Incubate for 20 min at r.t. Protect from light.

- Add 50 pl Stop Solution (1.5 M H2S04 (Schwefelsiure reinst, Merck, Cat. #
713); not provided with the kit) to each well. Mix carefully.

- Determine the optical density of each well immediately, using a microplate

reader set to 450 nm.

Amphiregulin standard curve:

A 40 ng/ml amphiregulin stock solution was prepared in 1 % BSA in PBS,
aliquotted and stored at -80°C. Amphiregulin solutions in 20 % BSA in PBS were
not stable beyond 2 weeks and were therefore not used. From the aliquotted
amphiregulin stock solution, the amphiregulin standard curve was prepared freshly

in 20 % BSA in PBS prior to each experiment. The highest concentration was 1000
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the | ast wash, renove any remai ni ng Wash buffer by
aspirating. Invert the plate and blot it against clean

w@apeniwsenel s. Aspirated sanpl es and wash sol uPCTREB2086/@04950

treated with | aboratory disinfectant. Add 200 m of
Conj ugate .(provided with thesikit) to each well. Cover
Wi th a new adhesive strip. Incubate for 2 hours at

R h /
9‘59 }lu';taeag ogsé‘%' a?ﬁ%%?ﬁ%g a?f% ga 03%55; ﬂzep%feﬁaa%wowded

VWth tHehELISAt l)lft tp@ocﬁﬁ:’é@ aV‘lﬁ{dar sdaﬁd@tﬂadrlfvé‘ Bxclbagédamdlysis of the
rom Sto ion

(sbiso Pl e fefRRomalp of a8 Snelighh foRgF By ELISA

carefully. Determ ne the optical density of each well

wirhphine@dinsampless, using a micropl ate reader set to

ﬁﬁ@%rgﬁ%{l%k@aﬂﬁ{eg CHLY %&ag 3 ﬁl‘&ﬂgaa[lldscaélg(ﬂgsvwgt%dwithin the

, Ki t oduc i near stan curve.
Ainser spagg o thel ELI%ng@htsmpieow gpasied iaetupbicaipy. Hependent on

rtﬁ@ Qh&l&y JEhe daAPhES on'%uffﬁz‘iéﬂt aﬂ‘foufn‘ihuéf @S&ﬁyaet@hﬁﬁah&@s were
per f or med. | e was neasured 2 -

LFioSh e

trie LR Wﬂﬁf)‘étrexB?r“H%‘?téI‘rﬂeﬁﬁf ™¥ns bei ng dependent on
t he quallty of the results (nean +/- SD) and the

&BGH:| abi lity of sufficient amounts of serum Wen

| t
o S8 Sy 6 2 B 06 e B i
TGF- alwﬁathem@@adéafaples reagents (provi ded with the

ls“a:‘r%Jl @Wx@eﬁ'dn%‘bb@ﬁ%oit?& ‘ﬁ’{ltx‘i‘ﬁ%r%lﬁtla skhigs ﬁitrb%ld@dﬂ Gvith the
ss. antib -co rotiter

pl at eﬁg@rﬁ%@, r?epﬁ? W“i“h‘st“ﬁ&f tR‘i“P Eeﬂéﬁqpf% frame.

The- f rp&errihe I’(lfﬁ\ﬁhd ﬁqnﬁdd EBlbér pf QEIB‘ (NDeibemdfivear@fard Butions

requi red n n‘o%f:]§8 e(\%\?I 53 (Nunmber of standard

di | ut i GAE™ Sanples) x 2 Determne the plate
| ayeoutDeterntad tHOplatelaydsisay Di | uent RDI W (provi ded with

the_ k'A&d B@t;\sﬁ‘%yy %héntéﬂiﬁ @o%e@%ﬁﬂ%ﬂtﬂble%}i Wy or

sanpl e@&?r arter every pip
st ep. @P0 gl atandard HilpHen 4uHdkited sspplep(e@ AR the@alibrator
Wi th tihgudfit RD6H) per well. Change tip after every pipetting step.

- Cover plate with the adhesive strip (provided with the kit).

- Incubate for 2 hours at r.t. on a rocking platform.

- Aspirate each well and wash, repeating the process three times for a total of
four washes. Wash by filling each well with 400 pl Wash Buffer (provided
with the kit), using a manifold dispenser, and subsequent aspiration. After
the last wash, remove any remaining Wash buffer by aspirating. Invert the
plate and blot it against clean paper towels.

- Aspirated samples and wash solutions are treated with laboratory
disinfectant.

- Add 200 pl of Conjugate (provided with the kit) to each well. Cover with a
new adhesive strip.

- Incubate for 2 hours at r.t.

- Repeat the aspiration/wash as described previously.

- Add 200 pl Substrate Solution (provided with the kit) to each well.

- Incubate for 20 min at r.t. Protect from light.

- Add 50 pl Stop Solution (provided with the kit) to each well. Mix carefully.
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I ncubate for 2 hours at r.t. on a rocking platform -
Aspirate each well and wash, repeating the process

wae broge1aspres for a total of four washes. Vash BGI/EP2006/004950

filling each well with 400 m Wash Buffer (provided
with the kit), using a manifg)d di spenser, and
subsequent aspiration. After the |last wash, renove any

remai ni ng Wash buffer aspirating.. Invert the plate,.
and- bil3gternping fhe ptical Egﬁ‘f‘%a e?acbo\%%q &‘M’-‘“ ADpHnpey using a
sanpl aficesplateasddes st wd 430smar e treated with [aboratory

di sinfectant. Add 200 ml of TG~ al pha Coj ugate
%Ips\/tiaq(?aqdvc\”ﬁ}v@the kit) to each well. Cover with a new

estve strip. Incubate for 2 hours at r.t. - Repeat
tThe stapiardst provided shthathe dd 484 kis gdoguasdiadinsay standard@orvel Also

%Bﬁstrﬁﬁf &n%%t%tio?x@ shRF QA A& i feburishe kit) to each
well .

Incubate for 30 mn at r.t. Protect fromlight.
- Add 50 mM Stop Solution (provided with the kit) to
difelnsapaples: M x careful ly. Deternine the optical
d"eﬂﬁiilt(?f fodr 8aghwidlthe Wrﬁﬁlém&q;eﬁﬂoﬁub@%acﬁ Sixﬂglea«&as measured 2
m cropl at.e reader t to. 450 nm. TG=-a st andar
cus §8eTHE REahehef S s Binktion’ Riiph SeRE AT R B dtally of the
peadisdetkan +/i SBgrangt thedaaithbdity wé suficeot wemopngnefl erum. When
ngﬁl_%Fég tv_;e% H?\pt%d § VR & RBERGE BRLG Lot sa%%‘s%é?@ Fithin the
sanples: A'total of four assays with the sa ’es Was
dimepnrenselof Bakbl%s were measured in 2 - 4 independent

assays. The serum data was analyzed to identify
fBGE-Qlphat he baseline serumlevels of which would be

iated with . to the Pert b tr.eat t. .
For - al 1epae U BagenLic LRga Rt oy By thedsiOr Aanirid: diis dpiovided
( mean, wish dredat) dndeatnples on, nedi an, m ni nrum maxi num
was o d ' [ |
the” shaEcers s HIRELATLGupd MEOREE A2 sﬁiﬁs‘is&grﬁ@%m the
uni varkigtfeorathe fyarhe Thetframessis agpitenmesdl Wg téatesui t abl e

cut = poh&ksninelof thereh@Ft hamberbOwlf: AehinBedoidfdard dilutions
woul d rel g_‘ﬁjgrnt at h?eéFJr gbability of response (in this

exanpl &Y Xhical benefit). Here, patients
wi t h chéteimiale thepiefeliyoser e defined as those who

achi ev riial~res PR) . or, i.atained stable
i s6ack BB R SR REATR SOl I M R et 3R
f act orAdd &P susstarviard eklpons eorcangdo pee svelle Change tip after every

inveStﬂiEéﬁiﬁ?ste igure 1 and Figure 2 show a plotting of
| r

the clihica sponse_cat egzo_ri es versus the
S

| ogar i €oer elate Witk s adbesivnstop (proyided it the kit).

- Incubate for 2 hours at r.t. on a rocking platform.

- Aspirate each well and wash, repeating the process three times for a total of
four washes. Wash by filling each well with 400 pl Wash Buffer (provided
with the kit), using a manifold dispenser, and subsequent aspiration. After
the last wash, remove any remaining Wash buffer by aspirating. Invert the
plate and blot it against clean paper towels.

- Aspirated samples and wash solutions are treated with laboratory
disinfectant.

- Add 200 pl of TGF-alpha Cojugate (provided with the kit) to each well.
Cover with a new adhesive strip.

- Incubate for 2 hours at r.t.

- Repeat the aspiration/wash as described previously.
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| evel s of TG--al pha and anphiregulin, respectively, to
exenplify the approach. Based on the scatterplots,

W@ orpuisMt s were selected for the factors to dBET/EB2006/004950

groups of patients, who have experienced greater
clinical benefit. Figure 3 (4{3-alpha), Figure 4
(Anmphiregulin), Figure 5 (EGF), and Figure 6

b il e S e et i KA

expl onateaye fz)utseaﬁhratm Pabtetd fadradighe t he ori gi nal

pat 1 ertdd o dsutn Selfon B sBa AR ki ek év?ﬁ-e%&a?%uﬂv
t he- r d3qemsiae rtat eopitioal ﬂhESltgerUfIBChll wéll gvithdt S0 olinwtes alising a
benefi {. {@%@éaﬁéﬁsetmiwrﬁnexaml e the exploratory

cut-poin rom € 1 were used to assess the
uni vari ate effect of the factor groupings on different
neGISalphg stindaidecugye:ni cal benefit of the Pertuzumab

ITRARAs provided Witkethk ‘EHPSAP Wtgrsd @A QrliftaathndakdRurve. Also
and tla:ﬂe t odeat h rg’TTD dgff rnatll ve clinical

SEHLERH concegtgations shayye elteé&zt e RME- observed for

TG-- al pha, Anphiregulin, EG- and HER2-ECD in
KB(RF-alphvBampleest i mat es and | og-rank tests for TTP

AR SH8 e Wil YRS PO St pBRreain2
g%@dep@rdemwasmd TTD (h| ghest nunber of events
observed) in Figure 8 and Figure 9 (TGF-al pha), 10 and

rpk deATRMMatLEY zirﬁ)yszec;-?o ﬁféﬂtlﬂy&aétgg:ﬂle bﬁ&‘ﬁn@%rﬁﬂdle;&as of which

(HE
GO RGBT b w08t i e 7 Bifuig TefepmpGFor al factors a
Q;ﬂié\@éﬂ‘rpawa‘rntdfeh@distrﬂjﬁtﬁnt (hedahestainddr deefatiozumadian, minimum,

max 3\8A5n bts%]rlvg lErf)lo OI’ln}l r%n%&%%ag u&%ﬂ (%?&pc%s(rg\@e%ness

u
use 0
fhasechen thfﬂpg&ﬁbrrt hegGXdéhtInfau WaYdrste @falwat 1tems sxplpred whether
%ﬁ%l@ rcu*??&ﬁ'ftk teof HITESRS s ReLIUBL MRANEL Qﬂﬁfﬂe Would relate to the

Resul ts deri ved romaCA

(rephahility ofaesporsetia tmgre@gkeéﬁ HrfF@e%,yhmaql Sepelit)-dderggpatients
Tihigh SRTal GepsRividre dbfiti AppbSaeho AEe et ta ;rheﬁﬁ&sgfoyxsé (PR) or

BRet el Hesreg forat Iga Bt Y3 b fo e 6 versus the
Hes;ﬁ)nECD;tegE@és aiepﬁ]mveséugpthdr Egutei nandRiguEG-siwer e plotting of the
?ﬂsgo@evpi@o?igg LORLOThS % il trg'g@)r@xﬁ‘tiloﬁeiﬁ"me serum

fp wer e sel ecte to gl ve resu
Flrrmlﬁ offé&GRealRna ped ainphiregitlinarespertively- tosramplifydhe gpproach.
conbi nation of serum Her2- ECD and serum TG al pha

|I§?dé|€dl Sn}tﬁé @ca&@{pléft@dcutfp?&ﬁk fweRdsclddted foul kige ﬂ‘a@t][orst to define groups
or at or ategori zatl ini |

BB b T P BBHDEALT GHBF PO e b bl BB
vl'agms4 dnchphiregiden uRgiGFSalEETR, wed Uggire aptHERhGCRY)2sheR the
ap%]lc% g’en%@?ﬁm I%El?l‘i)ﬁ% Fl{e di rﬁgﬁ{ Hg%() EPCR{‘H 1%3 bg&dad}pthe exploratory

udi ng ogressin
pAXti pomits ¢ calculated to the orlgmal factor units. The cut-points separate out some

of the patients without clinical benefit, and hence, elevate the response rate for the

group with greater clinical benefit.

Example 2
In this example the exploratory cut-points from Example 1 were used to assess the

univariate effect of the factor groupings on different measures of the clinical benefit

of the Pertuzumab treatment, using time to progression/or death (TTP) and time to
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Figure 16 shows the clinical benefit in relation to
the TGF-al pha / HER2- ECD conbi nati on groupi ngs based

W@eoorkesexpl orat ory conbi nation cut-point. Fi geCBERZ06/004950

summari zes the effect of a conbination of TG al pha
and HER2-ECD on TTP and TTD. 4oThe Kapl an- Mei er
estimates and the hazard ratios given in Figure 18
(TTP) and Figure 19 ﬁTTD%@%enpnstrat t he_signifi cant
Sepd (T asrdternagipichpicadpomts. 1 nheffsctnwere obpereed for
fRGH-lpHaf Amphirefilleh, HGPiagal HERE-GOT i® fKaph - Plater @tisates and

reatrg(flt w}hﬂﬁ%rt ur(.EﬁDPat nt Clains 1. A get hod of

O et of fd ErandlRmE LD & SHOvP I PhaKer i in FRHE
di meri zation inhibitor in a patient conprising the
sthepiSapdin-deiasplossdisglaying ahd hataodjiratad asagpére fér GHP tand TTD
QB ouly gﬁg%ﬁésm%ﬁivegi sERERRALIR Fgleed) (T &fpha), 10 and
dii enphiregyliont1? #nskid(EGH) tandnk¥ endril v d @D} abpying the

3JrBhéured efedifoRd BN AL bIRQACLPIhede falidR! HARthOAIMal outcome of
anphi regul i n marker gene

rker genes conptisin n
gﬁ%ﬂ’%\“ tli@rte‘g@’ﬁ P§@P@HP§H from an epidermal growth
factor, a transformng growh factor al pha and a HER2
ixakple Hene and b) predicting the response to the

treat ment with .t.he. HER dj ' j.on. kL nhi.Qi I nathe.
ac PhPOl Pt O E SpRITPRA e e P kA Siffions of
rfecthsdhatovond furghar ampreverthd idghefieitiontd @agerapwith gofater benefit

FPcHR StHeNPert AT KehtnISRe ReEulsNGs CRERED atd AN AAARBI dffroach
rl1es conprises_al) assessing the |evel Tok{?aexpresg%

e
?ﬁc asificahionk éndg Bsgresiion N eesonBie aefiestidof gaf kY. § ggeation
Eh%br&ﬁhaﬁmd’litﬁgac%iﬁ;yh@r sptegley heviel B@feﬁfs)g&mqlf;slil @'ﬁlules in clinical
ssessed in s i s, above or bel ow
THPEES Sover @' TE, RouvarBlR ary™ doGS) o HGRER Py TGhseiphe
tAmpbineduliny ahdiEGFswereteerployedd Abeindrigatgirepf erymdfle2FECD and
LR q"(ﬁf-alﬁh?'lwel% Wfe %glecqg'ds?osgi'vg %e{%r}@sdlﬁvﬁljon‘f)fthe CART results
of the marker gene”or t

expr essi on” of _ e conbi nation o
reaticeizechariaroints for prambinpgn of sepim|tgge 4l sagriparem @B pha
RafdeRte delederdsuR@kMant ret s tekagokﬁaydw@golrmﬁdrpaf clinical
inhi bitor, 2) treatllg?nthecgglit,.l ents th the Ep?n D.val
CRRERS o ORI ) cthipation phipy peripe HsiBEDoralues
tdind lpat eerh ST GF-ajthadvahiet lkaptueingPR @Rnatd 2/8t $10m6 months in the
inhibitor to t vel of e ' f .
PR L SRR B e
shigyreal6 shimaysethy clinical benefit in relation to the TGEF-alpha / HER2-ECD
combination groupings based on the exploratory combination cut-point. Figure 17
summarizes the effect of a combination of TGF-alpha and HER2-ECD on TTP and
TTD. The Kaplan-Meier estimates and the hazard ratios given in Figure 18 (TTP)
and Figure 19 (TTD) demonstrate the significant effect of the grouping based on a
combination of these factors for on the clinical outcome of the patients treated with

Pertuzumab.
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determining the threshold value. 4. The nethod
according to any of the clains 1 to 3 wherein the

Whrwrowiseal sanple is blood serum bl ood pl asnBCTHEP2006/004950

tunor tissue. 5. The nethod according to any of the
claines 1 to 4 wherein the HER dinerisation inhibitor

i nhibits heterodinerisation of HER2 with EG-R or

HER3. 6. The net hod accorgl ng 0.claim5 wherein the

HER di meri sation i nhi bi t 6ftefik ]éHn%mtl body, preferably

the anti body 2C4. 7. The net hod according to any of

tihhe A ﬁieﬂ’&xﬂoﬁp}e&ct&ﬂgﬂﬁi rBs;toli’l@e ad ireninehs withGaAER [dimerization
pati enfé t§ ef ) g r.east, cancer, ovari an cancer,

| ung ‘BRREEE arp%}'S’ % IP% %cer ®3Plent. 8. The nethod
accorali ngstessigiyn atpiologealdamiphsframttbe Patidmér ei n t he

conbi nati_on S

Cransf or i n&?lga}rg%%eﬁggg?%ﬁg}ﬂﬂﬁin 4 Q{Ifer %&Eﬁ select d from the
gene, or ther%l@pmnségugm any gpi é@!‘*ﬂe&rﬁﬁ’lt ?fé%ﬁi transformmg

factor, the ltdmnﬁc% éidehVHERﬁﬁ{‘atrRrr gah®heq and the
HER2 mar ker thod accordl n
the clairs OB mstloxm Ker,ge0eq cR/aprigng 3&@@%&\%@&@

the marker gefeandra fbfkee Qd&‘d]:l selat ted firoord amapslklarng @masthl factor, a
the Sanpl e Erlgnsé}s ISrIe'IISI’]%%?O &E)I‘e aclé ngnci hFIEIR% r#ﬁr gene and

expr essi on
or a Wongiraditiing thf rasamxh@e rtomhotteqatmerdr Wfth atgméﬂi% dimerization

tper eof ‘%HHi‘Bﬂ%{jup%ethﬁ%ﬂ%%lu QEeshﬁLaoFsQ%A)nat I on

mar ker genes tho claim?9 erein
the |l evel of expression of the marker protein or the

7 ag ey mbthed @eéora@ingt tb &lG@NbivAatkinOie @fep B I0K @ésefRIrpt the Msarker
or the fra msnt%thenrfg WE detected using a reagent
STRAE

whi ¢ e8P EE NS CRITAS) TBEPHEOMHREY protein or
t he falagmesessihgrdredefel of exphessivantfithatiadier génevar thercombination

pr ot ei ns nments thereof. 11. The nethod of
claim 10’0@\%%?%%5?%6 reagent is selected fromthe

gr oupr2¢ ordetermiimiggothesher e levsd @f expaessioagaspied o stgpal) is above

anti body @neRfw afhradNold@dlye. derivative. 12. The net hod
according to any of the clainms 9 to 1 1 wherein the

| evel of expression is determ ned using a nethod
skl ecTtedmethod dch@dgrgomalaﬁﬂz wdieteng thaf thpeshbldorl esis detedmvined

cyto etf?%ﬁwggr{r noeyto m ctl%{}s{‘l 2aﬂ)rmunohl stochem stry,

enzy nosor mul ti - channel o
enzynbB- | iaskeesing theunos of messmsnfyhe anckey genaol dsogibination

these metfQdsyer genes in a plurality of biological samples from patients before
treatment with the HER dimerization inhibitor,
2)  treating the patients with the HER dimerization inhibitor,
3)  correlating the response of the patients treated with the HER
dimerization inhibitor to the level of expression of the marker gene or
the combination of marker genes determined in step a) thereby

determining the threshold value.

4.  The method according to any of the claims 1 to 3 wherein the biological

sample is blood serum, blood plasma or tumor tissue.

5. The method according to any of the claimss 1 to 4 wherein the HER
dimerisation inhibitor inhibits heterodimerisation of HER2 with EGFR or
HER3.
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13. The nmethod according to any of the clains 9 to 12
wherein the fragnment of the marker protein is the

wexaoracshd ul ar domai n of the Her 2 marker pr ot BOTER206/004950

The net hod according to claim 13 wherein the
extracel lul ar domain of the_kgr2 marker protein has a
nmol ecul ar mass of approxi mately 105. 000 Dal ton. 15.

The t hod according to any of the claj 9to 14 . .
dher el WO ACFRTAE @ %au%wi-éreaf t}tqﬁﬁgfﬁﬁm@wm ighibitor is
mar kedn 4atibbay,preferabhethaahibodyciCh. sequence SEQ | D NO,

1, wherein the am no acid sequence of the epidernal

owt.h factor, marker proteip, s t.he am no aci.d S

L uemec e TR ERe B EhELE SRl FR 8RS tbe patient i o
of t h@nterapesieot,npreterapwt brefsi ctaoreralopraanmearicer, lpngtanger or
ist N9 idiisggquence SEQ ID NO 3, or wherein

t he rriO%o eac?%(E eduence of the HER2 marker protein is

t he amino acid sequence SEQ ID NO 4. 16. The net hod .
a?ccorﬁverfgefiedaﬁgprgmgttﬂ @ng pgh%lagmf & ta & whisesia the qogebination of
t hr esrhgﬂk@rgaieyeoﬂsqht@(mod serum for the transform ng
growt h factgr al pha nmarker protein.is betwe 2.0,and

2 oy . s ErBRtorne bt Bt S st The BER e raraP e, or
growt h f act die ampkeegydmottié epidsrihdt greeth T8dor, sh@ 5npigfming

m, prefera giHF;Qr hi regulin
mar ker pr ot %%n??&)%ért%\g%nﬂ%{ttho pra}ﬁ(r% geq%f ef erably

about 12 pg/ m. 17. The nethod according to any of
the chid fRetHoll h&oldingher &lynot B HRIHES M08 VahsRid the level of

bl ood serum far_ the extracellylar damain of the Her2 |

mar keFPHPYPRIN the Mukflegshe1dr the omgatAn opmarksr spgs in the
aboutsaiipldiglasdessed 8y déteetingethb b elogfeaptissign bba maykedprithid or a
kiR B0 Sl BB e BRI SBh OBt gheror
bi ol ogicod¢d kyatimeInearker gess e thedompinfdioaaifinmgkerngentevel

of expression of a transcribed marker polynucl eoti de

eﬂPOdﬂqe_ R¥tHoRS B K, wheRgn fe léveﬁ BPg)lﬁg’stsiogfofttH@marker protein
transcri begrﬁmar ker nuc) eoti de or of .transcri bed

pol y

mar ke? P reeerbihded ehdByeamynatios ebmpiket perfeips or the
milr keﬂ%agﬁél iﬂ§gﬂfeoff gs&gdﬁ&fh ddsusixfg 4 Feagdnit laﬂﬁcﬂf sip*séeiﬁczm?rﬁiﬁdls Vlv’]ith the
pol ynucl.eotide. 19. .The nethod of claim1 nerein e

P F anoi TR 151 TAlErdo i dte o 4 ERmERRR g} Marker
hnRNAproteimh@artbe fraginents tlaarear i bed mar ker

pol ynucl eotides are cDNA, nRNA or hnRNA. 20. The net hod
aPlQor'ﬁl}l@ thet b ABY Rimt 117 WHEiABthd Ged@nl % sMORELHnt BB group

step o
P consisting of an antibody, a fragment of an antibody or of an antibody

derivative.

12. The method according to any of the claims 9 to 11 wherein the level of
expression is determined using a method selected from the group consisting
of proteomics, flow cytometry, immunocytochemistry,
immunohistochemistry, enzyme-linked immunosorbent assay, multi-channel

enzyme-linked immunosorbent assay, and variations of these methods.

13. The method according to any of the claims 9 to 12 wherein the fragment of

the marker protein is the extracellular domain of the Her 2 marker protein.
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detecting further conprises anplifying the transcri bed
pol ynucl eoti de or the the transcribed pol ynucl eoti des.

WQ20070k899ret hod according to claim 20 wherei n RPGIEER1086/004950

of detecting is using the method of quantitative

reverse transcriptase pol ynej@ase chain reaction. 22.

The nmet hod according to any of the clains 18 to 21,

wherein the | evel of expression of the nark ne | s
ddsesdedmp Oéeal‘%‘?:rfli‘}fgtot ﬂ@nbrléggwé%n dpe eFEaceuAR dprBiRgof the

mar K g erR @harRetProein Has dolebalaf massofappidxaheely 108.080 Dalton.

sanple with a probe whi ch anneal s Mﬁtﬁ the transcri bed

rk ol.yn cleo or t her eof under
OBt psPetO FeP e o R o0\fe FRBREER 14 her oin 1 he
| evelwlafeinsthe essnwncidfsequrace oftfiermphuregolin tthakerpriotein is the
genesanhgotdpg <§IQB'¢§§%QZD§§69§SGO| by detecting the
ns

presence 0O cri mar ke€r pol ynucl eoti des or the
f r agrvdreint the raseino; aricy sequepre ofuthe epidsaal gt fagiore aarker

with rB@uI ﬁ@ﬁ@&ﬁi%@a@d@ﬁk&ke@ﬁbﬂ%kﬁ@t i des or the
fragnent s t ereaof under strlqgggﬁtﬁ bridi.zati on
|

condiHhesHa. sgmlf?ﬂ@%m&}an% sfQsmipg, gEWihnfactor alpha
cl ai maark8r Ibmtéiﬂ isvhe agiimo idié sequeh i SEQID N(mesquence of

the RIS el RN S PR QS CAERY SoRef BN Blamino

aci d sequenc erei'n tThe nu
sequelndeseqﬁeItChéE@dDjHQ‘rﬂl gr ow h factor narker
pol ynucl eotide is the nucleic acid sequence SEQ I D NO

6L6. “hmeeh@t%h%cﬁHﬁl% fo afy Of $@H§Hﬁse9 Q) 15NPherein the threshold
actor al pha marker pol ynucl eoti de

transf {)r m ng]oglr owt h
i s tHalusuep Sai™g @%quence SEQ ID NO 7, or wherein
the nucl el Cﬂﬁe&k&s&ﬁﬂﬁﬂg@@mﬁ fidaer dfPmaElek pfotein is between 2.0

Do e oo 3T 30%el BT R Rt SR I b e

eIm ger mal- gtfmmtphde;rmal growthrfagtef oralﬂiemgargueuvwsfbemmnomo to 250
al pha or er stringent
cond|t|onsEgglgﬁ%éﬁﬁﬁggﬁ%BHﬁ q%ng§ﬂ?o t he epi der mal
grow h f act 8re, amphirsgy rrmnh%g gfr GVRBIN 3% e?weanp 4005 pg/ ml,

HER2 mar ker p ﬁﬁgﬁﬁ%ﬁb&@ﬁuﬂﬁﬁ@ﬂctlng the response to
treatnent wth a HER dinerization inhibitor in a

patient or the use of a probe that hybridizes with the
arvphiTlegukihod apodargral agyr ofithe didaisd3, tot Ysawbéreimiheghreshold

gr O\M\ng qut’o?({o asleﬂnﬁl 5(911’ th %ﬁ%a&ﬁﬂlﬁ? Ho%gky%qﬁ% Ei %Igf]kgg protein

nder s I ng en con 1 oNs Or an
t ot hebetmgm t2tpud2 mg/edi referadly @O@W&ng/@@lt or,

transform ng gromh factor al pha or HER2 narker
18. The method according to any of the claims 1 to 8, wherein the level of

expression the marker gene or the combination of marker genes in the
biological sample is assessed by detecting the level of expression of a
transcribed marker polynucleotide encoded by the marker gene or a fragment
of the transcribed marker polynucleotide or of transcribed marker
polynucleotides encoded by the combination of marker genes or fragments of

the transcribed marker polynucleotide.

19. The method of claim 18 wherein the transcribed marker polynucleotide is a
cDNA, mRNA or hnRNA or wherein the transcribed marker polynucleotides
are cDNA, mRNA or hnRNA.
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protein for selecting a conposition for inhibiting the
progression of disease in a patient. 25. A Kit

we@aopoising a probe that anneals with the anphPCEHPRI006004950

epi dermal growt h factor, transformng growh factor
al pha or HER2 marker pol ynuchgeotide under stringent
conditions or an antibody that binds to the

anphi regulin, epidermal gro factor, transformn
Fowther methed agepring fo HER@W&E? laymy 1 8¢taj 19, wherein, tRe step of

met hortefing €hréledri ddehprisePampBiyingahe tRhsdrited olyinuglebtige or the
pr ogrﬁssi on i§fddi eaae tl a patient, the nethod

conprig FARSCIES 88‘3{8}1 t¥1Y>exposi ng aliquots of a

bi ol ogi cal sanple froma cancer patient in the

@les éifeemethod aptardalg toyclam 2kwhereonthe stepi afrdetechhg is using the
o Conpr e bF sty S AR R bR,
consi sting of the anphiregulin, epidermal growh

f2Ret orhe methad peqondling topeeibe ghimy 1&ioHa and HER2

mar ker genewhereid ehelevBUSH &p@dssibh & flth® In@gkéerdgentadPbRssed by
contacted wi,th the. test cong)@ iti ons.aHd t he Ielvel of

expressi on SFteeMNE A eyBHeObihe JradsTHR PR BelYRrIRQtide or
genes sel ectledfrigmentttheregf mup saoplsivath agretie wheh anneals with

anphi regul i i I ctot... transf ]
growt h fact cque g B%Cg{bggdmgg%gﬁg%{%ékggg%e&i ﬁ%agrrag%nlg I(qjtuct)lt“ereOf
of the bi ol ogdestringenphgbrithzatioorspaditieds i t h t he t est

conposi t i oNghefeln 318 REL (ﬁgeng@si&fx dffiRe t&Sbination of the marker
conpositions which alters the | evel of expression of

] 0
the marker @G & the,&amBlehiihpstestrdoPy rAftecEpe gdseRrepence of
the al i quot traAstridedimgkeh pblyhedéotileseeht if@@meatsatherdf in a

to the aliquot not.contacted.with the test conposjtjon
wher o n-an Pt BB oyl aflntel St an PHEST A Prarker
of expr essi polyohcledtedesardcerthgefmgorentshetheomwlbi nadeon stoingent
mar ker geneg lhﬁdi%ﬁﬁ)na&)inﬂﬂg)tnsﬁ t he bi ol ogi cal sanple
contacted with the test conposi tion and the |evel of
expression of the correspondi ng marker gene or the

%nbb_ " iT}@tﬁqleﬂhoefacdlfmaK@t&ogﬁﬁtsﬁth%elahh_ﬁ%saioit zgzuo: OI the
i ol ogi cal sanple not, contac With, .tes :
onp ot PRy BEcFic P sEaHnGROF BF Srinbireas st bt BpbypHgeotide
test isdigrogidid aid sedhiendd SEEL HpN, deri ving a candi date
agentw%eﬁgi:gldthgergthc?eqc GOAPLe! ﬁérﬁ?:ofat)ne ?ﬁ%%e%%taf gr%wﬂﬁ factor marker
al i quot ~of a biological §a_np e'fronmra cancer pati ent
wi t h pdhgnustaedidd sttbe agdeic agiddeqienes SEQITANOHe | evel of
eXPr 65i5drR Mk B K84 sequence of the transforming growth factor alpha
marker polynucleotide is the nucleic acid sequence SEQ ID NO: 7, or
wherein the nucleic acid sequence of the HER2 marker polynucleotide is the

nucleic acid sequence SEQ ID NO: 8.

24. Use of a probe that hybridizes with the epidermal growth factor, transforming
growth factor alpha or HER2 marker polynucleotide under stringent
conditions or an antibody that binds to the epidermal growth factor,
transforming growth factor alpha or HER2 marker protein for predicting the
response to treatment with a HER dimerization inhibitor in a patient or the
use of a probe that hybridizes with the amphiregulin, epidermal growth
factor, transforming growth factor alpha or HER2 marker polynucleotide

under stringent conditions or an antibody that binds to the amphiregulin,
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35

gene or a conbination of marker genes selected from
t he groupconsi sting of the anphiregulin, epidernal

WQRr@MOWsPact or, transform ng growt h factor al phEl/EP2906/004950

HER2 marker gene in the aliquot, b) determ ning the

| evel of expression of a corjgespondi ng marker gene or

of a correspondi ng conbi nati on of nmarker genes in an

al i quot_of the hiaqlogical sanple not contacted wth

the cRifsraak goy&é?ac,torcsraaﬁ%wgrsgo aghof @tphagr HER2 marker

candigiafeth g déctityg aC@RRSItIdEA HhhiteNed tHefprexeEstsSofdisease in
of the marker gene or conbination of marker genes in

the &IB%E8t of the biol ogical sanple contacted with
t he candi date agent and the |evel of expression of the
&6r 1 &s kitndomprising keprapenthab ancealy wihothei ngplioegulinaepidarmal

of i i f L 00
o RS0 S6RER, bRl abe! gl Shghodheaena marker
der i \Hohpuskeptidegader stringsns goadisiess oy aa astibedy thatihinds tp the

an ataphfiashull®) PidbrhPERNGR fRESVBRAsthARIn ¥ SWtHfactor alpha or
exprgég on aof the marker gene or conbination of nmarker

gene PREKCR PTGt of the biol ogical sanple
contacted with the candi date agent and the | evel of
6pr & sietiododf seleetinga r@aposidom fprimhibainggba@ragression of disease

conbi.nation .o N the aliquot of the
o or dnReaneuaihea REKES IERRSAED ' IF b1 o candi dat e

agenta)i s saprratsli expdsmg eliquats off f e diologicalneampledirerat @ cancer

agent. 28,16 TRE PRERE 60K Hiuddlit) Bf Cb@ioMpLitiopser ei n
sai d candi date agent is _a candidate inhibitory agent.

t .
29. e mOHYHNE OIS 0 c¥RIeion thaxmarkghgesiaf aggmpination of
candi dat enagengeries séle@ad @odatie @ohprehsigimgehthe adtbhirkgulin,

Can: ot S0ERL ST Y (L5, TR 100 B LA o i e
pr epar at iroarkengqeiis ithgalaqguoagefithe hindagidil sgmple cohticred with the
30. 32. Usg &&%itﬁ%@rﬁhd%‘é %ﬁé})r'ag e%lgre;s‘giéeﬂ {@f%ortntafg{er tg@ﬁe or a

preparation of "a conposition f t reat men .
cancer. 33mbip dnarkepgangs eqlergecaframyte geti sagisisgng of the
the stepsinfhitdglimeehackn®dl @BWtHTetoH, t@é@fd?ﬁqigg_ gr&w O factor
and i) syagé}pe&déljﬂgg t he candi dat e qu{%rﬁu | debnt i 1] %d in,
step (c) oRheAPdiERogokerdeps Untt shtionef Bisroiplpeigsl sample not
anmount sudohtactedntith thepesovodeosaoms, drug in a
t her apeut i cal ffeetive : Lech,
and/ ori i )Se%‘géﬁ%v o BF Y el Bithatiflafh, THRET ey g devel of
agent i desapicsiien of mhe\gtr@’;keg @pnoer Hre mlplggtl(m of marker genes in
derivati uge LRGIAUonWidilg InRNEk TBAPULiki6A! kM tiRC LM aRL 8ot not
contacted with the test composition wherein an at least 10 % difference
between the level of expression of the marker gene or the combination
of marker genes in the aliquot of the biological sample contacted with
the test composition and the level of expression of the corresponding
marker gene or the combination of marker genes in the aliquot of the
biological sample not contacted with the test composition is an

indication for the selection of the test composition.

27. A method of deriving a candidate agent, said method comprising:
a)  contacting an aliquot of a biological sample from a cancer patient with
the candidate agent and determining the level of expression of a marker

gene or a combination of marker genes selected from the group
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carrier. 34. Use of a marker protein or a marker
pol ynucl eoti de selected fromthe group consisting of a

W@ amotsseul i n, epi dermal grow h factor, transfBCHEPZH06/004950

growt h factor al pha and HER2 nmarker protein or marker
pol ynucl eotide for deriving. g candi date agent or for
sel ecting a conposition for inhibiting t he progression
of a disease in a patient. Use of, a H

R
di mer i zatPBHstngH? Farn%iegielﬁe epiglermalgrgeh fictoy, transforming

medi carre rgtro\fzﬁhrfa&tbﬁﬂbhﬁ\ @ncﬁI-IIEJRII&ﬂarkékng"e@é lrpﬂfela(hqtlot
ai.d treatne

char in th
asse eﬁmé“‘Bﬁ ol AR enlsier B %ﬁwﬁsgoaiwsemirkgr gene or
mar ker gejﬁea anrreapaolibg nambontioh afenkéer geresn selabiqtetdof the

fromthe b%lggigal%%%mesﬁdft anégteg Wl%%ﬁ@&lcﬂa%nft act or

a transform
gene r @b@@witmigrthtie&nctwf ﬁharcnedldgf@r%sntbhpemamg éime level of

??‘gm ;ﬁgg&bﬁés'rm;r{a e Ehegﬁgﬁ(eﬁgg?cg?ﬁ?(g%tﬁi:ngﬁgﬁ ®f %?Jrﬁ&gg%g\elz\i in the
factor al ﬁaotafifd agiﬁi&cwwﬁ chriqeted 3ut %géa%géaﬁagﬁg and
t g cl ai Lntﬁé lahar @)Ifne)tﬂ'tﬁsstdne&iﬂ’fﬂliﬁ ddﬁ&kp@iﬁﬁngﬂsﬁﬁﬁ&t N@ene or
t he mar ker ene ,0r on, of narker e es at

| oast ongoreHngie. SHRLERARY ST FERE o SFofyef the
accor di ngiologiaryampletrive cohtarted wdth the c86liddtenginn, t he

| evel gof d%%%%%ssaidoggﬁjofrbHiesaiﬁal')%sgivege{%ctoivhm%] LgY%eleadf10 %

expre sion o0 nati on r genes IS
assessed.diffgenqgs betaveenrthie nlgvel cofapxpressianh of ¢haj markss gege or

37 wher elcﬂn{mieatid%%ﬂhﬁﬁférghaom tmmli@iﬁ)%f itiSe Bﬂ)‘lééi’&qjiéample

preferably the antjbod S nsgS

any of t if)énacmdrfgl hhe G apiant prehpe S&\iﬁf@ﬁfx fréStipn of the

breast cae@spo infaike: ror tambinadoe eif mirker @siiat @ the
Cfebp agune @

cancer paz:ttlilqgg'(t of the biological sample not contacted with the candidate agent

is an indication of an effect of the candidate agent.

28. The method according to claim 27, wherein said candidate agent is a

candidate inhibitory agent.

29. The method according to claim 27, wherein said candidate agent is a

candidate enhancing agent.

30. A candidate agent derived by the method according to any of the claims 27 to
29.

31. A pharmaceutical preparation comprising an agent according to claims 30.

32.  Use of an agent according to claim 30 for the preparation of a composition

for the treatment of cancer.

33. A method of producing a drug comprising the steps of the method of any one
of claims 27 to 29; and

i)  synthesizing the candidate agent identified in step (c) or an analog or

derivative thereof in an amount sufficient to provide said drug in a

therapeutically effective amount to a subject; and/or
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34.

35.

36.

37.

38.

39.

- 49 -

ii)  combining the drug candidate the candidate agent identified in step (c)
or an analog or derivative thereof with a pharmaceutically acceptable

carrier.

Use of a marker protein or a marker polynucleotide selected from the group
consisting of a amphiregulin, epidermal growth factor, transforming growth
factor alpha and HER2 marker protein or marker polynucleotide for deriving
a candidate agent or for selecting a composition for inhibiting the progression

of a disease in a patient.

Use of a HER dimerization inhibitor for the manufacture of a medicament for
treating a human cancer patient characterized in that said treatment includes
assessing in a biological sample from the patient
- a marker gene or a combination of marker genes selected from the
group consisting an epidermal growth factor, a transforming
growth factor alpha and a HER2 marker gene or a
- combination of marker genes comprising an amphiregulin marker
gene and a marker gene selected from an epidermal growth factor, a

transforming growth factor alpha and a HER2 marker gene.

Use according to claim 35 wherein the treatment includes assessing the
marker gene or the combination of marker genes at least one time or

repeatedly during treatment.

Use according to any of the claims 35 to 36 wherein the level of expression of
the marker gene or the level of expression of the combination of marker genes

is assessed.

Use according to any of the claims 35 to 37 wherein the HER dimerization
inhibitor is antibody, preferably the antibody 2C4.

The use according to any of the claims 35 to 38 wherein the patient is a breast

cancer, ovarian cancer, lung cancer or prostate cancer patient.



