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Met hod for predicting the response to a treatnent
Field of the invention The invention is related to a

wWida9ehogh predicting the response to a treabpRRboibdodoso
a HER dinerization inhibitor in a patient conprising

the steps of assessing a marker gene or a conbi nation
of marker genes selected fromthe group consizsiapNgQSBUR
of an epidermal growh factor, a transform ng growh
factor al pha and a HER2 mar ker gene or a conbi nation

of marker geMethoddermrpdirting thareapRit focrfarathertar ker

gene and a marker -gene selected from an epi der nal

g Eipld of thamivartiona transform ng grow h factor al pha and

a HER2 marker gene in a biological sanple fromthe

Pahi ﬁi%ntﬁﬁﬁs Pélﬁ@d &fd x'ﬁGthBH‘ Bf %&aﬁe@ﬁe tQpbiie t& £ ﬁr@ettHFeHlF with

Nk A i R %Oglpgiﬁ%n%{@e Trepl ot apsgiging 2

Fararkee geneses: @mbinasionod snarkee igeies seltveslefrorarthegroupcensisting
uae%a Rehad GrRos Fact58 ak@rRonslinf bW fa0e aiph®And REHER2

derrral rowt hfactor rec t.ar (Erb -
R Sie s b O entoBmprisipe HAmphir g By prker
t Beleamtilavraankgrgemﬁ sdectahfpdrean Spieehal gaeohdetoras eraﬂﬁormmg

| BRAVE FtorBEALA S ERE Glakked @ME th 2 YibI¥EVAlsa@PR from th
dirf feren ?ratlg%nﬁéﬁt | east 1 (?Q & ) s,

fferent, g oduct's
£ PRIFOE AE REUDPEARS EFBRIeh 19 The BranpeRyity ﬁﬁ?ﬁ?ﬁamwmm
birhdbitop in Hregmtieit hyheygleatingrtbp ronks of i Rrst sep.dFurtiket @wds and

Ehﬁ%dgﬁhégﬁjthese lﬁ'ﬁf‘ﬁfr& &L Q8darafidhisERd (ErbB4) .
Al t hough no Iigand has been identified that binds and

agti,vate Er.oB2 or neu), the prevailing
% o5 oFlRSGntely 8t HER2 is a co-receptor 20 that

acts in concert with other HER receptors to_anplify

amhBe hymaperidemabarowty fpctgr rogpserd Fridy on HER famiy wmﬁ'gfour
DimeribeHERN—4)i thht, threuginte dcé%lph@lf atopplex signal cascade, are

(Mﬁg Fﬂ'ﬁécﬁaqu O&) ol gm ﬁ[m%% dﬁfer&?i@tl&'ﬁ&t least 11

ter0|msr|st|on) IS essentl a
aéltfﬁevvlf generpguctssfrom dhe,erideasmakgroythnigstpy é‘i@%ﬁubﬁfaf‘ﬁ'é!rbmd
f ar thedeldf thesiER cépaods) BGIe (dvercalledB18BT 6f HERT), HBR3KIERB3) and

fﬁ'ﬁkk%El‘ﬂBﬁaﬁ\{ho%%h trBellié.aﬁh HallBBdn Ja¥fiRd! tRat binds and activates
HER2 (ErbB2 or neu), the prevailing understanding is that HER2 is a co-receptor
that acts in concert with other HER receptors to amplify and in some cases initiate
receptor-ligand  signaling. Dimerization with the same receptor type
(homodimerization) or another member of the HER family (heterodimerisation) is
essential for their activity. HER2 is the preferred dimerization partner for other
HER family members. The role of 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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25 wel |l docunented and has |led to the rati onal

.devel opnent of novel cancer agents directed

specifically to HER receptors. The reconbi nant

humani zed anti - HER2 nonocl onal antibody (MAb)
trastuzumab is a standard of care in patients with
HER2- posi tive nmetastatic breast cancer (MBC).

Over expressi on/ anpl i fication2of the HER2

pr ot ei n/ gene, which occurs in 20-30% of breast cancer

C agififbrizhtonSdodii, 8k ﬁthb@tungits ibilétp ttorforim wdtivé) dimer receptor

t t b &G‘?}
B o

c oinp kel gsoveth candh divistrino ertrrgnrodte iy 8wiydy rhuwpanized) n‘éfom binant
CaZEAEGod %nbuo!i)‘} aitRteal aﬁalﬁ.ﬁ ﬂ!&él etx&ad:eﬂul@ﬂidma@ﬂi Of M FR B Bihding of

robssigmaP & Heitghth ot st AT RS HECO RO BRking

ex:tdhqdetek withbthdonmn'bexsfof HERER iinguding BEFRHERBSIERS)
A4 %&H&&l&%ﬁbncw IbSocRing VeipiexHitiiRation,

 Prlleri 0 R
f th oth nb
| fiﬂ‘e’ﬁ?‘wﬁ{nTh D e s o e O e

HEfRveod bylligmis GfAERINHERY abl DERA frg. E6HHT G, pophiieznbimand
Pe%ut ﬂLJ DBhP r(ﬁt(&']xtarc‘neg ﬁﬁ PREMoRatsdrk ﬁ@ﬂ &t@fn\ﬁl t8de e PESuzumab
an sufrvi val al's act IJ‘%E; #P%S e Homan
HEIR®e, fulfyRBumdRer) g‘%mg*t oeRo an ﬂ%’.ﬁ;
a”!éGch)tfh@neJﬂfbﬂes}:qhdmsg Thé};ﬁimtumaﬂiﬁanizgmabeonsu@mfmo heavy
2CA %f Tesi £ad RSkt ﬁglgngﬂaxhé (§I4f %Jad/ueg)u r@d}hﬁa@&l to
h r?t I onal ant

rmno based

| g’@ﬁb@}uxﬁﬂaﬂﬁﬂﬁ@pnn@e HW ﬁéz aping &f‘lgr %'?nces B'the light
PedHaHZ4HuedY 60RSicid difffendentn the BaGA telgichsin( 449

residues) and-two light chains (214 residues).

OOWE&ﬁldﬁﬁg agl f%ﬁ/obl’ﬁﬂt Q&hm}esnégeiﬁhyﬁﬁﬂﬂﬁ f&aﬁitlon |

12 'amn rences in the I|

B ot iapers G AL HEB O heR RRor i b TR e By fees
2004LA9RBE3f ParchANIaR004/ 091384 present investigations
that the formati on of heterodiners of Her2 with other

su| 1 aé&h t%‘s} Qpa?l gBl&ﬁ Eek 966 &‘991)”‘1@1&&?.'1@@5.:@@@13&1-1@&1&% of

ert br ec
a12 é%melfgéfz er. ﬂ} a/‘§01 gatllogss én ?ﬁcogjsx%eﬁis ‘;md its
r edtemaslen abhuld betusefubxg 7 aet dikgnosdn ﬁﬁalqme@f Righ b, Gy, Cancer
h aﬂ‘%d 'aggﬁdoﬁ)”‘ %‘:‘5?@ 183doN dRASRIGRGSIting ANER2 i éxGrab@iuRet dodkkin and
cou

use

a cancer di.a no tic
etrertancecry thervaiigaRy HBoanan g ko358 Bowsls snd

Ci predicaivd Vnebiof Zhecosttmantialar dbanaimdoiderd inratiewed by tHaie &N,
t o~eh Maggged breast cancer. The
pr%é‘h‘?é?%g%;eﬁzxzdrog%j?@t ive values of the extraceltular
domain of Her2 is reviewed by I-hit, WN., 25Cin.
CageftfnaRes. 7 (2001) 2601-2604. Sunmary There S

st a need to provide further methods for

de ermning th res f
N0 M RN RR0 fh SSTBR R R BEin o

I nd:laeaﬁe insteamepEdityt tekted with 8 HERGlmesetion itkhibd of

predicting the response to a treatnent 30wi th a HER

di ﬁlaaeﬁllsiggi& hdrD ﬂ?bxtl&rd 4 RetBodatt pr&idting Qﬂ&ﬂéép&ﬂsﬁ & 4 treatment

steps o assessuﬂg a biolo |cal tﬁ\n‘g Eromthe
patvtﬂéﬁHE prezation bmret %@t’“t?ﬁ'i &7 8 °h0d

sefum atshﬁﬂgemeg tflog@oaD rsmﬁlleOﬂorﬂ)fthﬁpatteﬁthavhercm ttartkspglcal
pr ot ei act or marker
gene oFan&pq g’g‘?oﬂé%/rf‘%nt%fee & SSI?% feglns encoded with
mar ker genes wherein the corrbl nati on of marker

protei ns encoded by narker genes consists of the

mar ker proteins encoded by
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5- the epidermal growth factor and the | TER2 marker
gene, - the anphiregulin and the epidermal growth
factor marker gene, - the anphiregulin, the epidernal
growm h factor and the HER2 marker gene, and
_ b)predicting the responsg, to the treatnment with the
HER dinmerization inhibitor in 10the patient by
evaluating the results of step a). In a second
aspect 2 m@%@ﬂé’“ﬁ@ eppasiod bietde eriderpalereyfth 5toa RTKSHERPe PHAt
bi.nds i BF SEAEEIro@ie WhibdEAGHR malRF kéfes Mot the
for predicting %he response tq treat i

Eent vvlth.tthefﬂ1
ant i boeRfbson pf arkeh PafRis CRoSTHPPHFE BCpG cqppists of the
enbodi memtr @bichhencdigdlyosur e, a. nethod of predicting
the response to a.treatppent w ' i i zation
i nhi bi tor"%?enepgle%%atl fgré)@ |a(§t0rpafn\g\ﬁ “de clg%%%iggi}? e|r’1g t he
st eps of -ajcaspbseiutigandthachiahdgradh fastonplagkef gcoen t he
patient  33-uiphi rEL, GRS wR tRRFRINAL HER2 Blark
mar ker geﬁ%gm%%Fg%ggﬂ ?%%n1théﬁgﬁoup consi sting g¥egn
epi dernalgeggs awk h factor, a transforming growh factor
by al i@ng he k@%ﬂse@iﬂé&féaﬂ%ﬁ@wiﬂﬁh@%ﬁﬁﬁﬁérﬁ@ﬁirﬁﬁhi&fcrm
marker genes conpri sing. an. anphiregulin marker gene
Sanide Batrar R lgRmg tl?éFsg"Bf %foFFaPragm an epi dernmal growt h

factor, a transform ng growh factor al pha and a HER2

mar ker _gene, and b. edi ctin ' ' e
In PR R QR DROCRERE deah SuioSy BECRRESS alephlhal
growtht fugort mdvker @uddin &ir ipragictihethe esspditss togfeaigieapwitl) the agibedy
: enbodi nent of the disclosure, a probe that
zcﬁegﬁgg%%es with the epidermal growth factor
transform ng growh factor al pha oy HER2 narker
Thepdpry it d e pafimenh gEihe deslpfite A frctigh gf Ipdredhe rggponse to a
trea@didnt @Y HBRtdibéMESod Bhibher Bpi pheErTEl pyvilefl Rohptsingr the
transform ng growm h factor al pha or HER2 marker
sleB§Pbt ein is used for predicting the response to
a) treadssimnin awidlbpgic kdaRlaione thepatisnbn
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15 inhibitor in a patient or a probe that hybridizes

Wi th the anphiregulin, epidernmal growth factor

transform ng grom h factor al pha or HER2 narker

pol ynudeoti de under stringent conditions or an

anti body that binds to the anphiregulin, epidermal

grow h factor, transform ng ?romﬁh factor al pha or

HER2 mar ker protein is used for selecting a

conposition for inhibiting the progression of disease

20i n a patkgkat genk or 8 cpmbinatiest ¢faparkergsnksielpgiedofrom ke group

di scl 0SULRsistthgKbflan! &pidkirM] @ﬁm}pﬁe@f,lasummmmgo with@attor
n, epidernmal grow

anneals wi.th th hi regul i
“factor, %@@%8&%3&“6’%{& ¢ §'dct or al pha or HER2

mar ker p@impinatioo tof chearkergenessomprigieg en @deiirtglxlinsnaikeraé#né
ant i body, tihat _binds, APt " &0 Wplddrm&P LS Bhctor,
gr owm h- faarllgtfgr?gltur%gﬁgrﬁgﬁgh%g%o%épf aﬁigor al pha %?r 2
HER2 marfEFOFREBSr g Ehe 2aBhy RO BT of

t 9 dipsalictiag e, respormet th olek todatrseit edithi thgHER cddmpérsticn iphibitor
for inhjhitk 00 ' Qfendi.Sease in a

pat i e%hﬁ%%é@%ﬁ%@g{%&@%@%éﬁ%% c?grr)pri sing: a)
separately exposing aliquots of a biological sanple

f r Bringthetgrhodiment plihe dis¢losmiog, B @rbe dab Aaidiges yith the

pl Y t C I o) £ NG IR

" sHlgpird i, Bforr AR %Z?W%eﬁéﬁé‘_pﬁﬁéﬁc%m R e
ofPolyanKeqtidg cnsler sHIiRgeRt GORGHORS ﬁfeaarﬂﬁ%o i3t shipdy tgyfthe
t hpiderndli gro@th Fttor o pladdommmihg gromhhfattac talpha or HER2 marker

- transfar meﬁ%mgér%géfﬁf.% g%grggoﬁé%qfemnha% mtﬁk RfiméfFon

i At he Al quot ogi cal sanple cont |
wiirltibiteren megtierszy oriyehs thabhdbrdies vile theara r&s'ﬂm: epidermal
eX%R5RE Taddy, BhnsdorianK gfovdk Et@ algha GeHERPAMiatker pblynucleotide
mar ker genes sel.ected fromt. P i St .
* HBOE SRFRE] FpURont op 5P sk upleLiEANS) Sbd MohyRlreglin,
t repidstrenl rgregthg fastorh teadersming | g5pvthafieorRIR el KER2 grarker
| Dr@Binal Y Wr selbctirnpes Winflosighs &r istdbiphg thtqirogressioa of didease
w.t h_the test conpositions, selecting one of the test
cdhPBYPons which alters the | evel of expression of
5 the, marker gene aqr e i.nat i R ker.
0 LR o s ot W P Pt e B B s A one
r ghabhvalstvitd the aglphiteaiinngtidesoalt growbdaatbt, bratdierntisgsgrowth
CIPISIifH0 e ' e WRadp QiihiRE CORE
bg{m\{\(/}ce%e#]#ahge}_ evel Hﬂ%?‘%?g?%‘ég%% 3)!9 he ! rker té%ns %rr_an
t lsatibostiishstahindntopthe papbdresyn sRiderEpa] grovwdh iRy Ugpsiorming
bigrivwal fe R aiphapt HERD Aiadleek pebteint h t he test conposition
and the : , _ : ,

In still another embodiment of the disclosure, a method of selecting a composition

for inhibiting the progression of disease in a patient 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) .I 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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10 |l evel of expression of the correspondi ng marker

gene or the conbination of marker genes in the

al i quot of the biological sanple not contacted with
the test conposition is an indication for the

sel ection of the test conposition. In yet

anot her enbodi nent of the disclosure, a nmethod of
deriving a candidate 15 agent is provided said nmethod
conprising: a) contacting an aliquot of a biologica

~ sanp! eepideom!graveth fetorpaemséorming growthifectaraiptiagad anprker

and deéeﬁé Bk "iqube of eNe |b1cﬂl§gkcﬁl’( Rings6 nB cBhta@ed Biithethe test

gene of a caqnbi natl on of marker genes selected from

the grOMPOsENs: sting of the anphiregulin, epidermal N

gr emt hsefeainigame of tiansftapnipegtigmsovitith flwot the lextlptfaxpmsion of

ZOHEF%I KL 98NS of tpt & niheR of Qllirl@?tg%hég B MBe tah§uot
0

| evel expressi on

" of o ORI CUBRRR R TP HRREP AR i e

al i quatst @bmpbtidri ehagicah a5 kapl 10 %ahffe:m detvendn whe kevel of
t he Cg&?egsg, r},tlark&) eﬂ@%?rtﬂ &Qnﬂlnﬁloﬁféﬁgﬁsrkg gdnB€in the

candi ely r | ng evel of
expr einent therbiglogiesl b KemPls éﬁétaBtF U&hﬁ%@ft. cgFppgfition and the
mar keregbsRapiessidef thke |cqﬂeetpoﬁdmg merkei gdregirab¢ caabipdton of

contacted w th the eS oﬁ 8%{:1 S 1¢ 06¢ don¥aleaQfith the

expr eJBISH &SP the cor ene or

corr edgd ﬂﬂnmlh@arﬁﬁmaﬁ%ﬁwwr %F%P“"@@ testfoppesiton.

al i quot of the biological sanple not contacted wth

t ia gandotlat entaganint oFaby ddeloswe,ngmetiod dglenving raovandidate

sai d abserv e . an at least 10 %
dl?glﬂgtrl%ﬁ%’&dg‘gf\/\elélﬁ Oﬁe%gﬁgij ‘of -expression of the o
MBf)KereoB@itthgQin 4RQUBI HP4 bidlogithl iplecfiory an@acdr Ipatiie with the

e T

corr espmhdlahfgl 1ofi rRarkerq Benes GFle‘é%ﬁPWafheoﬁf opp GeRfikivg of
genes ahiphirBfilin) ép‘i’d&ha@roﬁﬂﬂahb@ tegiealinggowibefattot alpha and

35con ndi gat e agent is an indication

of an%&?wgfge?%@qéﬁaﬁugdt e agent -5- In yet
antot haleteoninigi tre devel of qzcarna$1@apfsa sejEsponding waikengene g of 2

et ho@oﬁ@s?@ﬁcﬂhé‘ dohBinhfién dF afatles lgér&s @ a aliquot of the biological
phar mace

ical pre tion Go ng an agent
accor dfH ePBtctoﬂg“ﬁﬁ %@EF@%IJJP %A\ﬁ ded In yet |
an)t hebseevitg dhareffectodf thee cefididared sgek byasprappsivg the level of
accor Qkﬁ‘gssioﬁ 0? Be Hikel g9be céxﬁblﬂitﬁ)\ﬁl dfechrke@gedidden the aliquot

prepar osSitio r at ment

cance®f th q‘H"Ig%‘F IsarﬁﬁgtcﬁgPC%?rBVltg‘l the catndlc% fpsnt dndthe tevl of
di scl @spmmon&fnbetm&spﬁndprgomesd@wnaoergesp@dmwwnon
conpr g eI 8eSinTRS altfuot BEHEBIREE b0l L&t st the

and | )sy 4 ng t he candi date agent identified in
step (3%‘) ea&ﬁ“ nal og or 10derivative thereof in an
an)unideswifg said eagentt Gogr sad dbsesadoeffdety gvhierpim an at least 10 %

t her apaptd caldred the b eRPRsth of the@naN&] Rhd or @ﬁdﬁl&r{wn
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 candldate agent is an indication of an effect of the

candidate agent.
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conbi ning the drug candi date the candi date agent
identified in step (c) or an anal og or derivative
thereof with a pharnaceutically acceptable carrier
15l n yet anot her enbodi nent of the disclosure, a
mar ker protein or a marker pol ynucleotide sel ected
fromthe group consisting of _.a anphiregulin,
epldernal growt h factor traﬁsforn1ng growt h factor

ha and K HER:

e A
s elircdisdiguse @anplosmnbdeghcal @replafﬂﬁp% |C?I|’ﬂﬁ@5111$1 an agent according to

: p;gg SRlsQR i0frofiadd Sease in a patient. 20 In another

ment of  the disclosure, a HER di neri zati on

i nhi bitor sed f he nufa “gﬁgl

f of2 Y@éﬁ?@ﬁgﬁﬂgmﬁrﬁﬁfﬁﬁ E%Cdésp'ﬁ)su%er en?ée%h Jrcgct tﬁ@&@a&me
t hatpredilel for thatprapgration oﬁae@mp@ﬁmon frethpfeeamans ek %ainﬁ%j | n
a biological sanple fromthe patient 25- a marker '

O b gt of e RLELL 0 3088 of T bE Wrug is
t r prsdded Bbmprigmgotie htepsmfttber megthpéh af Tén disglopErendhar ker

gene or- a _conbj nati of nar. nes copprisin
anphi regthesiangthe sandate 2850 geﬂ“ step ?@ T 0 gan%og or

sel ect&givitivemhareof (ih der medougt cufiivientade arrovide said « rug in a

U ransf L g anQu iy30haehab  3heRs ek a HERZ mar ker

gene. a" . and
r efikr qombeweg the dreg ??BF‘E‘RFH%C Bt e g <§ “Fge e sfegg'%)t or an
one) Ofnaldg@r gfrmﬂlﬂﬁd}f mﬂ'} epharmicentiallpadceptblde capgernay

of exanple, "an elenment” neans one el enent or nore

th | t 007/ 019899PCT/ ERP2006/.004
6 L %ni?%ggﬁ(gl}%nfnﬁ?og}%@t éé‘ t%g cﬂfﬁ?%s % i PIA lﬁe g(r)ta% P 9 marker

an olm&le@aa@ adlectednipdie thé gaiupechbriisting efie amghmgumal eplderma]
@%géh Wt &8l lforghfl‘égr(}v}tﬁ SfH&?P Wiphd! afd I-%RZOInQ&rer protein or

era,
e eomoscls s part Ty by R e B selecting
l\/bggagigiﬁ, oA forahkiBitig fig: progisssnbifopisbdsinamtibudy f | ui ds

frommamuals are well known in the 5 art. If the
term"sanple” is used alone, it_shall stjll qﬁgn ﬁ%br
t hin mothep pebodimeni of Bleglislisuis @ SERfimerizgtion mhfhiior sgis

ar @ e YR fichkesthaatealhyfor Tlestinger nendhrcesopaient draracterized
t :lgsatb 1Iél t\rMeaang 8. HER i TREh SR LERRink Wi Bicidgical @hple from the

patient

_ a marker gene or a combination of marker genes selected from the group
consisting an epidermal growth faé;or, a transforming growth factor alpha and
a HER2 marker gene or a "

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

factor alpha and a HER2 marker gene.

The articles "2" 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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of a patient to treatnent wwth a HER di neri sation
inhibitor" refer to the clinical benefit inparted to

~a patient suffering froma disease or condition (such

wo 20800899 10 fromor as a result of the triareremis/004s50
with the HER dinerisation inhibitor. A clincial

benefit indudes a conplete rgm ssion, a parti al

rem ssion, a stable disease (w thout progression),

rogressi,on-fr SUL Vi v di sease fr ur v, val ;
ipn??eov%wlosﬁ?fﬁgwiﬁ b genSie i P plyf S loBicyl pible obtained
di semse)individywa dvelydiuid, icell litpetissiereultuge, ge gther saawrce. Body fluids
| npE @.g.tqpafﬁph, sefd, PRSmAMSRIR Jeirﬁﬂ,][s\fﬁ?]ﬁdl ﬂtlxiéi"?ld%f;itnhfm%id. Mterﬁods
lent. tromor,.as.a r u Q e rea W .
Pt PiRbinie e bioRsst ahd ROt §5fs BOR apamph SR ol i the
f ort. dEtherteim i “segople’ opehslene,at shadrstip) yneandthathihs €'sample” is a

Cripfdtsdidl nlph, £OMALSARSuRE idifehsbidbpacy to
alternative treatnents (Sl apak and Kufe, Principles

of ncer. Thera i.n [ wSe-Pri-nci pl Of n o«
TR RATHRRY rek e 3 PEACAEUARLR Bl gr tresponse
alof 2 pEieRttn- trafent| with @ HERodimerisgiondnlaibiipre refgr to the clinical
- COFRHR iRpi eSO RSRteNt sAfeitlgtft ¢in b eSS b BondAbrofsudhadlCRiicer)
! Sfrc}n!? St Qsl el af.rtﬁngrgatg‘fen ‘lrvfth ﬁx%tﬁl‘i:l{ i?rlle?' eﬁlaolnl 191%%1‘%& A cgincial
di'sease.” A par ¢ ar response or parti qalf rem ssion’ of
c daaefit inghydepa completeagmispion, a partielppmissiomatstable digase (without
P& 68 Bkiof | Pre@eRionDrdeN@rvaM0disdiscOfreet fuevigl Sidip@6tement in the

N O L

| dmpovementtinghapprealt sureizalgime efithe paiion Sronp 5ines aisesdlt of the

hfeQinibnt Ivit8 tﬁeeHER'aEkﬁa{ﬂ;&ﬁéf'ﬁ:%it@f. TheRGE! Critkifol d&&nﬁﬂﬁ;g a
maé/ refer t.o rretg%?{il S; a}: recyrrence af ca r, @r ¢

afBPPSEel0s HeLanyy 6| FHIH FRPE SHOPRHEP R ¥ Mien Pty 10
prbicmativeotreativenty €Slemdt apdrdefdifeintigles dofakiener Bherapye in
| 5 QiGnQT PR IAPHEREARAMEdiGREWM I @SidHish, edlSisselbacher et al.,

pr, essi.on of ca r, preferably breast cance IS, .

" ir‘g%rﬁ‘i"%gﬁﬂﬁ l?cgé‘gfﬁ%F S’ﬁ‘é‘éﬁ%rﬂ CREPELTRROLSHYT CPH‘«B[‘%“a?‘?E‘éSF‘OD
i of canderdethe dshppvadincelef dlydetkctable n30gnay distse A fdvdalrespomse
. ) . T\ "t

B BRSOl e gl SRR 30 e
clrdAfasain hdprodet 9t e EasHesy PuBEMiGuar shempstery P e gt gnore
Hésient iewhera shareismot af orcraascih thatizeaottanyg tpsiah ©r thveappearence
ebLap ifgomonset of the treatnent of a patient in a
trial (as defined in the trial protocol) until the

3hdetection of a nmaljgnancy progressi.o as fined
RS THES e, “e SR o rsioR o EngS? S i et o
ametds@atislai regurfanica bEeaprervarsarf atriss) apprdximively 25 percestt inamase

Ofn YhE pPRIUETHE R SeredtQPARIbdnRiclar Aiarnddibtd ¥ ORE) 1e@bd & the
a period d no ,eve.nlgh was observed, then
0 [

en_ t ;
BIEAIAELS O RS- | S PETEF O ﬁgﬁf,e@@r?ferftﬁg%r@,swncer, 18
" inhibitdd) iDeatdner(ct bDpletismsia of theaaywr soeduca,aluatel], delayed, or
SP{eVéﬁ{@d. (0S)". This 5 describes a clinical endpoint
frequently used in oncology trials. Here the

sure t for, each. patien als the ting_ el apsed
{ EB o At o TR FIOR I TdF Tar AVRUNER o Brogpepag-Free
( Servigelf (HFSY'. iThis Hescpbest 2 clinidal endpdintt frequesty msednineonxology
gﬁggf gg&l tléé measlgzrergﬁ éf,}tz"éﬁ{ ﬁiaehféezgruag tﬁégiﬁ?gaﬁg{sgg f]mm?ﬁlset of
LR o, Bofidhh 6 1 €f {aredenapbm B b pEURH) 1o the
t datectionicf e ahidlemad®y’ prepgesied{as defieed Br the"tciol/pmoitabB "or the
has the foll ow ng nmeani ng. The clinical endpoints are
frequently considered in regression nodels, where the
endpoi nt represent the dependent variable and the
bi omarkers represent the main or target independent
vari ables (regressors). If additional variables from
the clinical data pool are 15 considered these are

denoted as (clinical) covariates. The term "clinical
covari ate" here is used to describe all clicical
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25

30

25The term "raw or unadjusted anal ysis" refers herein
to regressi on anal yses, where over the consi dered

bi omarkers no additional clinical covariates were
weadoimoshe regressi on nodel, neither as i ndespeErdensioos9so
factors nor as stratifying covari ate. The term

"adj usted by covariates" refers to regression

anal yses, mhere over the considered biomarkers

addi ti onal .clinjcal, covar at t .
P rebters of S B CBRER S B e Etdh o patigpt was
asstsppeat(legyatr@ucbovai)la@tea pEhed aed no "event\wasiabsaved, then this

r efIRESall §hd: & Qalle@GELSREPN nodel s or graphi cal
appr oaches mhere as i ndependent vari abl e onIy one of

thﬁ targe of t

unl var l|.I§t 'gl rTD Segfglé%rgz C oniﬂOdlgmefg? 6? CFHVSIS(E)SE”: This
acksiseribonzd cBiceli eadbonsy Gequents usedygn oncology trials. Here the

ZOIQZJSQIJQ%QQBQ-EACEIF?&@Q@ eQQélQ&Q tnn&laps@ihﬂoﬁﬁfrﬁ&t of the treatment

tivarjate' er re| to.re n nodel s

or S PEpt B mgrt’ag‘e B epialg e brobEIL B30 B0, BRUEGRe s any
nofeelityh Hnthe wbsapfationeoftthe g@:enb “@ﬁﬁpmds(ezgr et padx ced) after a
t hergadahd thehRsentRhived 36 tid 8mBRHE GiscRerP&ion time t is called
can3|dered with and w t hout addltlonal clinica
covEPPHfes. 5" Nucl eotides" are "nucl eosi des" that
further include a phosphate group covalently Iinked
t olheh Eermy crgvaninbe t han thet fallnwingyelertng. dEhe Fipical (igdpoints are

" Maguendl e@sidetddain rdgfdss;tde m’:del@,nWBérU I8 @agpoittl Gepiresent the

t hcﬁegpnh%SP ﬂaantéglegarnﬁl{ﬁe m{nar e][s EEEI'%?&‘Z ttl%: I%!aitRhQ?rrta;éFP m%epdendent‘
i svaripfeles: ﬁ@ﬁ”@ﬁféfsgc Ify ﬂdctmov@? vawables| ﬁ@l@nﬁ\?l distialjalata pepleare

geﬁﬁgxaérwﬂﬁ&rm endied & RliAsalptovafdtes) THE tdrf ‘@hAPslLodhriate”
pheleols liase u'g h cﬂﬂndl 11‘??3)1'mat9mnzﬁ) { ltl¥e ?ﬁ E %\%l&)sare in

yIertc co
t faspesplo pvaﬁlsblele%obcwlmo Frbeaeedeufab |cavapm\)comse demographrc
r |1Q@P§H§i&5rﬁlﬂ@%bﬂ agﬂﬂ(‘.\) oth&Sandfmestia %ﬁﬁl’rﬂaﬂdﬁi@cdrﬁéxﬁﬁtant dlseases,
Thc n%(omlgﬂn? ttlh ag;.els,fesl\él? gor}'ygg s:ca\NIe)t( rmna uq%is/,,e Ic?mia]{:olnd laboratory
biparavesiteral clgxalpqud daewn npr@perues ar,fu élse 1gget( RO infpyyation
V\’quiéﬁ\t.tfy ldaeédtegia opﬁmﬁgalaﬁc&bea&, clﬁﬁcﬁl BlrforfRRE skbres like ECOG
nucl.eoft i uences..that allow themto

R PR SR TRHE AR reingy Pl ¥ bl e and
( idisgase hmt@f' @ well puall s;r}lﬂaronﬁ)ﬁmem@» whighrgay be wotmeéb'éfh the
CQﬂn@g@ﬁQ@Bhgfled as a "capture probe" neaning that
it captures the nucleic acid so that it can be

S GRE & aIvr 3'[{:1%8?1?&& g s%” ’I?f%% rheé%r? tomkr%gé%q Hhlyses, where

obscure
avenibE wwec%rredd'@pé@fkeww %lm@abﬁmca} gRyarigtgy yere used in the

Nuedression &E‘dd@l néieier bﬁn&éﬂﬂh&a\ﬁe fhetdSd vy adstiatifytimddoRariate.
procedure. "Capture probes"” are often already

akr,aghed “.racﬁu &:’Bt cgvaﬁﬁga?e f&g ¢Pé &Qoﬁ AnkiPes, P E Bber the

I nvent1 on, ti1on, under "Stringent
cGﬂ’éﬁl‘iqf%‘équagkegi \Féﬁmpﬁvé PRI JVeES upsd 18Hp repgiesion
etmaalel, ex(t%hmdb;&mdéﬁt(ﬁttmgor A stratifping tomsiatvhnual , Col d
Spring Harbor Laboratory Press (1989), paragraph

1 Ti'ng lermQunivdrihte® Qétbrs HRFSL &F e¥910r@moa$1§ bP@RPhical approaches

rldlza lon" is t r|d|z [

25 Saegenisnt Gatiats 2000 S e 'ﬂ@mﬁ%ﬁmfs wagki Affhe
1xfisel. aﬂndsemrﬂi%ﬁtaSnmﬂels @arChe porsidercalbowigh and 58thont additonal
pretieh ablaya@t 62 C, and nost preferably at 68 C,  and.
nor e pref ably for 1 hour with 0.2xSSC and 0. 1% SDS
at 50., preferably at 55 C, nore preferably at 62,
and nost preferably at 68 C. The conposition of the
SSC 30 buffer is described in Sanbrook et al.

(Mol ecul ar d oning, A Laboratory Manual, Cold Spring
Har bor Laboratory Press (1989)). A "transcribed

pol ynudeotide is a polynucleotide (e g an RNA, a
cDNA, or an anal og of one of an RNA or cDNA) which is
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with all or a portion of a mature RNA nade by
transcription of a gene, such as the 35nmarker gene of
the invention, and normal post-transcri ptional
woaewesisey (e.g. - 9 - splicing), if any, O/CTER006/004950
transcript. The term "cDNA" is an abbreviation for

conpl enmentary DNA , the singge-stranded or

doubl e-stranded DNA copy of a nRNA. The term " mRNA"

I STBE%W rt%? by Sl\{lvgrgat?nre%rs ﬁ&%lﬁ) }eglee @%ﬁ'ﬂs%@} Orsﬁ#\éﬁc%l gﬁar&ches
ge‘ﬁ re P%lndmn@erxf dﬂqrarbéqsme shageane ofifiiedpraptbiommankens are part of
acher oy Thesk hﬂn&ltivaﬁﬁetmams‘ @#in 4Rt &nGidBied gwitli€and without
progressi Cﬁ gc vna er in a patient, particularly in a
brEasto” a3 8 It could be also terned

cancer, preferably br east cancer, marker gene.
t e¥hclertidageprep apgﬁ%ifré ot ngudat Phesphae |g£ml@ Covalently
NnuiHkedtd e siganpetivh pr tHelhaRbBSide Forfhiéy “mitﬂmdidek”bb&:t éhclude a

[
SRR AR A B o MO QB0 o
ofhydegxyl moiahs of ithe segarc ANRUclrpidde’ df ﬁf@ nEPReMeL 6F’é| f an
0 r‘ oTanﬂfdﬁEénc[éO rﬁ@&@t‘:gdﬁﬂy demoted ABieint 0 ah feligedRrip e@hpdund”, or
Ql £ enco rker o g

”%: HBABS? : 61% ['SOI‘C éeggrﬁ@y%%ol eaggr pp?&%rel??]&?é(q{ng 1%;?0ther
ccﬁ#p?rpls@cng‘:ssw tilemiwé w@w eit 3 DN g&?@udﬂc acid
PrRAAG! As iuSedTRéBin e tefifi |"palgnitiiokiad" P BbiyaRQSs M ‘Gindeic
rrarclae.r protei n encoded by t he referenced gene. The
expression of a marker gene "significantly” differs

fromthe | evel - of expreSS| rker .gene i
- r ¥her tgre e PEbRp referst toy Wty %fblgﬁggﬂi'ggraﬁucgﬁ nuelgic acids

MY DRRY orgNL) which, talepige of selraidih EOIﬂahlsp&tfﬁcd'luf:]fe&m(k sequanes
t I}ﬁat aﬁ}‘@lthénq t&‘h?&[ﬁ?ie%{gief’&%fﬁ@& g [gi%tt LE ﬁﬁﬁ;&%& ?pﬁe&ﬁcaﬂy

anount reater t erro
as(é%wl”éf?ﬁ“@? tp o ngelelE A by cREP rFanz?ﬁd depytified ag g |apture

atprblgfisheadg Yhatdnapire" the elueleialabiyl s2 Bt it5@n Ye seffardbod from

1 0

%Q.lgldt./ ra%lg 6 gn&l? Owl#gltl ]Iz%ot@ob&g% 3% rc%gegtn{ﬁ G20 {Qpaﬁaqgn is

ereprasalishad, deteqtion ofphacaptugwh darge nudgic agd) mbeéahewé using

CQnﬁitﬁtﬂé prbcediirg NChpmanpiopes” laesneftentaraniytaomced te b solid phase.
gr‘?ﬁﬁgoﬂ) V8 Ere%&ﬁt ngk?t%% %H%Jtﬁ"g h}rger}]&lﬂ?iok SYifeler Ogﬁmﬁent

expreSS|on In sanp romthe pa 'S | ower

t (randitiory’” is given taa rAsRemedng asip Suphreelbrt ab (MalsculapGloging, A
amabusrtatogfmahﬂl ¢tdlaspiiheHsiban Daothtey Podss (K088 paragrsply1.101-
: sse n y

Pl ?S%r%b%a étﬁf@ﬂ%ﬁ@*ﬁ*ggﬁ]g@s&tﬂéﬁi%@% t Aiyjpation
%s:gmlss detertabde afieysvashing ey Db withggrSs%, 2adf 1% Byet ¥B C
Olprcfer@Blf aV5$-hal mordpieferabbPd IR @Nd pRsy prediesblly fe6rC, and
TS AL D 1 1G0E LRRROUS L o PRADRT sy at 55° C
t mqre peeferphly o @30 2nd wairmferrablwt p§° G.sThegemppgiten of the SSC
t BAffat i@ 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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- 10 - The terns "l evel of expression" and
"expression |l evel" are used interchangeably and
generally refer to the amount of a pol ynucl eoti de or

w0 2anmiereegsaci d product or protein in the sanwCEEP2006/004950

"Expression” generally refers to the process by which
a gene coded information is.gonverted into the
structures present and operating in the cell, 5

E{I aC C O thQ Qran%&rsept e Th n\{g_nt ke %h &s ta?l Wbreviation for

Sl on | nc

t rcaﬁmaptam @Nﬂqt» dhfa smkvﬁ%étqrd@ubterfémﬂeé DBH: icopyoof a
a xﬁmhe'me RAf “eire PR ShlabBREhEdd sMakNAnHE RNpaiHaOfras as a
El r ot.ei n. tmﬁyﬂ@lents of the transcri bed
ﬁ'ifé%rtp aé Yansl ated protein or the
post rans| ational |y nodified protein_ shall aI so be )
r s terey masker gpRe dsBERnhFInHERE 3 §r8¢ whichds wesfubaceoggling to this
f ieventlon fnRGtmfting 4 pyaasiah eﬁcim:erahtaepmht, Yarticularly in a
Sﬁ.))l Jt*a%ﬂ D% Z?aquglr %‘P%&ﬂ& rb%nﬁs%r tl.e% c{) [:]ancgroi%rgerably breast Bancer,

processi n
prrmrlsel afgf: sThEAtsnus wrlﬁ?é rpelmuclecésésr es@ealt ge na@ude hucléotide
| Rkt (HOBEAL bﬂﬁnmﬂ&) teh@sdsd I'Bybﬁfd'nkrﬂtho géhe accordmg to the

| d
B?ﬂ%ny 011% %ﬁ:lcg%lf}aaerwe i aﬂrrl; q'le nu%PeoE&eiatn%lsgi éor a sggement 8f said

hi's'term's al’'so 1nc
géﬁéeiﬂph@tcmfe transcri bed i nto RNA but not
translated into a protein (for exanple, transfer and
15he itdvos awaker BNAslh“ o hearkarpolypeptide’ &xpéams & imalzdapibtein or

dg@f}g&ﬁ?&@ 1?&)%&? a VeP&F ﬁén% a%r#i tﬂe ﬂ{veﬂtlcq'lo \M]X\E&gpeptide

ton respe I'evel s” of expreSS|on
c OFpEItEY Fﬁ“?q’ﬁéo%a’éepgﬁéiléi Frgyetedh | evel in a sanple
used as a control. CNerexpreSS|on is therefore al so
" [The nteras Ene pyodes iomeardnd indintenaker psgiwhidtidsand marker

) gﬁ&Eﬁ%ﬁ&ﬂe@Bﬁ{lﬁ%&E&H@d &iThe term "anphiregulin
[ates to a gene t hat gncodes a protein and to the

tein itsel.f t A
P B B PR of o paanker ety e eay s Qe TS o Teted Bt expression
f at thsrmarkengeant img referenccogmple b thedetel of pxressioget weenmarker
c Jzﬂesm aeﬂnﬁib kffd?;bltlﬂesfsﬁlen{ Hiffels ﬁ&ha}ledevkplrealsﬁiﬁplmom the

ar%?{sﬂfﬁﬁ%eaﬁ Bha smAre gFaf iRh he SRt S Sf e assay
EERpIpEEd ol pobras empeessoorandprpienhlytas leagtsl0r Ye and ovarhpisferably
NoswBso ePi7E b lib@be, a8t bs 19@% Im@Wzb@% 6o 9,Qvb l%,@bo % or

B o B A oS LRk R R
argrhbe egnsideredi “sighificardiyi’ hoveadhah thedewshokexpressiediing dogtrol
SE@jdcBirMd 1evkl oﬁﬁﬁ%ﬁ%rﬂ& atsﬁmbféq}dtﬁlﬁﬁ%h&ﬂqs Iohr@r ﬂBH& Ril&vel

aC|d se nce
T SIS RS SRR B o A0t SRS M (andard gt
i ef dnc @SB mbpbyai toQaseBaexprassion anfl prdaldy ek ki 109w atdbmore

35%, SO, F L6160 §:2105 R Mo, D750t Boof ACERN v, 400 %,
oo(ﬁ -%‘?Setﬁ to an?ene that encodes a protein and‘
Gher OB @At amOME that is a nenber of the family
of transforming growth factors (TG-s). Those are
bAahvg!;tmaMVwcketﬁq er pongibeppiotin "echeespongly de's pitther marker
gﬁl&ﬁfclebﬁee 5 ARAEOHITRGn RHER Q4YRE tHefer s Wartidu@tyGRbibded it is
Ltglrm ng growt h factor- 35al pha" shows about 40%
’éiﬁ ol ogy with epidermal growth factor and
conpetes with EGF for binding to the EGF receptor,
stinmulating its phosphorylation and producing a
m t ogeni ¢ response. According to the invention, the
am no acid sequence of "Transform ng growth
factor-al pha" is the am no acid sequence according to
SEQ ID NO 3. According to the invention, the nucleic
add sequence of the "transform ng growth
factor-al pha" cDNA is the nucleic acid 5 sequence
according to SEQID NO 7 which is accessible at
GenBank with the accession nunmber NM 003236. The term
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15 sequence according to SEQ ID NO 2. According to

the invention, the nudeic acid sequence of the

"Epi dermal growth factor (EGF)" cDNA is the nucleic
woizek7megpence according to SEQ I D NO 6 whi GiCTVEP2006/004950
accessi bl e at GenBank with the accession nunber

NM_ 001963. The "Epi dernmal G@uh Factor Receptor”
abbrevi ated as EGFR, a 170-1cD gl ycoprotein, is

N-t er m nus. 20 extracllu ar, in
iy IRSEATD Rl ety BE Seie i BER gl OBt and
i raenereldy refdrao thegmonntcoht @pmlnéeqtﬁe qdtj anaareind gwidi product or

d f]fﬁ-?féﬁi‘{ﬁ tH@&mq}]é fe Ei&%mﬁ%én%ﬁ‘li? r&m@@hﬂtpe&egsmy%mh a gene
|

t
fodrd eﬁ%m%t?%igéfw‘fﬁgwiwfa“eéaaeﬁa% ispehe e Sting im e cell
grtbwpftvref awpuling tx 8t iovéntion thidermni“expreassidn’s efjadmetker) gene

aqgaﬁaiés ReAnbQipaER IJnQ lyshde 1&5&@&%&1&% }iﬁ& Iaagisteﬂﬂ and even
Si o NM 005 1

nk ,acc o)
CUPABEIRBEL, SRRt ofo MR Sen AR aishBn Tl hs tanscibed
Nigob@ugestide, %Qradgam@ pr@@u( br awqustrpmlamnalkyrmo@ﬁed protein
Caplinmk, 86¢&3 §1e9rhs RUPREEd W@l 883 )orig erategl-:& fl‘(ﬁl Nranidipt

(transc t var nBank, accessSi o
D56 by Stqregsied Soliciig, Ggle%fﬁd?dtw*éa‘effﬁéff Do b ppnatipna
C gue@bsing ofnthk iprateied elgnbi preteolysi. iAg naet fiereinn “expressed genes”
P3hdhdel hﬁ,ge thAlCLrE ASRL LR GRS hoﬁbl PluckeGHR ha$nri€LNind then

observed.30 in bre head, neck and
t‘@ﬁﬂ&tﬁg S4padrotsln. &Esltﬂ%a@ﬂ gﬁl‘&é‘i‘%n‘é% exprespd genes that are
| itgasafibed thue BNAdbarerdt zanslard aobiaabes (freexanple] nsister and

RHSOMIIM nnﬁrfennprmle regigmalaﬁdlun resdiGPUbfel Ban

in auto hos tign on e (so? Rty rosme

r $8 f‘Wé Wea?%remce"f#m ﬁ@‘“i???‘bﬁﬁ cqujppred to
debndehﬂpnaﬂlbm kael iafd embpsle abedeRRcawtdly @hepmpiessian” is
C AN, ' ed o “ ;
SO bl P aFERRRy . R D ahhEERA i -decressed
afitfi’6y¥fesi s, and enhanced cell WD

2007/ 01'9899PCT/ EP2006/ 004950 - 12 - survival by

i A birmi “empbiregubioDtangisdo a Send thait ardodEGERrditeinl ok the/pmotein

C@kdif P ts'cz{ ﬁlreﬁﬂabloﬂf ﬁhg[egﬂﬁﬁﬁﬁagrm&lﬁfal:tgﬂ faﬁ’xﬁlgs E}eis an auﬁ)crlne
1V | |
a1 AR Rl L P e S0 g i obiast 1

" HiERed A epitlermiabigr @vth dtor” (BGR) thdatraelSiqsredlg growth factor alpha
| pters sng@aglﬁfodeﬁlr fAtePactshEh HRY BCEAEE2ipHa¢t@pes td pmame

0 ot nd.to th rotein
Oy b oo SAE G B A S0 B
epirdiepmal celj rliws. hAdcasting t§ B@Fjnweatepttbe aframi lagid okquence of
r %sﬂﬁ%mia Ys&ﬁ@bxﬁﬁmo‘%‘cﬂ%@&ﬁmcg fesrdizah 8EO 1Paso o Auog&sﬁg to

bi.ndi n own an ere ore
PTGt e seuence Chibee SBP NG LINA fsghe muclei
otdid sequinga Rdedodiug to ST 1D @i which Mqussllﬂe ab@erBanb with the

fggcggsgnt;ﬁhggpﬁmﬁmset abil'izing |igand binding and
enhanci ng ki nase- 10 nedi ated activation of

downst | | th h t ho

R P et BT el P choRot R ds PR et encodes a

phrosgib and dy Ithapwitdio 1tsdf thah se mepibeebf thefamilaof trasfaming
ﬂ'g'l aldebrd ltsD OftbsE 2t KO @Qﬁ( Rtivd %iﬁ)ﬁffﬁc@s that reversibly

ons 625 of i b)..have heen
r'g%’g Sl el RBeie QIR L o fugg Proveis Bor
ba pleg qlmmﬁ ebut08e saueiaechanologie with epideinsah growth factor and
ArB¥pehds C O NEGIN dfoR T bl gC Xda! QRS POF OfrecEﬁ‘tbxs lt'i_’mulgﬁﬁhe its
has 'been reported in nunerous cancers, including
breast and ovarian tunors. Alternative splicing
results in several additional transcript variants,
sonme encodi ng different isoforns and others that have
not been fully characterized. According to the
i nvention, the am no acid sequence of Her2 is the
am no acid sequence according to SEQ I D NO 4.
According to the invention, the nucleic add sequence
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25 (Zabrecicy, J.R et al., J. Biol. Chem 266

(1991) 1716-1720; US 5,401,638; US 5,604, 107). The

guantitation and detection of the extracellul ar

worrai7eieh Her2 i s described in US 5,401, 638 murwierd®de/004950

5,604,107. The term "Her3" stands for another nenber

of the epidermal growth factgr receptor (EGER) famly

of receptor tyrosine kinases. This menbrane-bound 30
tein has not, an.active. ki nase

"Ei?lﬁ’ayq*ft}o FRE LR TR mft?faer‘i‘écrﬁeipogsesfkcorﬁ?ﬂnﬁ (Fh%t‘%"enmn’

cethb amirto aﬁ:mlrsn'@udnet ef Gidamsborsming grawtt @@PPE@T& I I8 dlegparpino acid

as@%de)éce’@%mn% W DAQOh 8 Ve ckidiRss tl@eC&kréﬂtio)ﬁ WeingHeic acid

| ea stO{:FiE roklferatlo r d| fe;e@%f ?T udleic acid
AP g nofoRinE BRE TG e DO ds SreoRvdy

i tsequenot sicording foSB@ IDNNAUTewhidls icaeebls. atAGediagk ngth the

to.ic odﬁl}ﬂ-?&tr'hﬁ@ odshgs. am no aci d sequence 35of the
Her cDNA is the amno acid sequence accordi ng to

S access at

Fr R b PR oo re iR b By e o
Heh® priteih itstlE thag de g shembarunfizbe fauiyoolgowg Qat‘—ﬂm: 0 ﬁmdﬂ@mi
t %e&hﬁ fA]BERP has b fﬂ»?ofﬂﬁ&?d &iebt @%@i diFRA BARE: &fspéctfﬁ cells in

t h
P BB 5 RS R BEb ISt o el o
accedeinegh and mrepddsin 0dgia 05ig1 BGF Presutser in b@wqdbt@okyrrst asa
h %&hlﬁahesbd{&ﬁdm'ol}cﬁl@ %}H&Pﬁqﬁ%{eoﬁﬁ&ﬂ? cﬁeﬁdedsﬂﬁgérfefa@‘eafﬂeYS}

_ C%%’l}e:%cga%:lgtsp%%hﬁ?n?hlgocglgqng}a sg F 68 Cﬁe S, td? g%c? %ccordmg to the

biisyretor,itiee anitib beidisegentenf(TBpidénmphgrawth fagtor” isvhr amino acid

{ E& Lceﬁd&drémg It§§EQq@0N@ni | ReshHirds" 8 AL tion Othl ARdeidscid
e exni

t Graheasto b St RIS 5oy %éfggs(@g{“%e?%#’# Pe?hsr%“‘@bc acid

anemheteb@dgrdmkgtm $EQ 1Dr §fx & wloiph isatdcessiblsf at GenBank with the

Slﬁ@&&s@dgi 'rlﬁlerHér hﬂﬂ?g_%musr RNt Eﬁ@é’r{nﬁa? Gl'ovﬁ:}l F&Jﬂ@r Receptor
vi du 0 risin e popul,a

VRl a5 1 OY0SUS D BEBO R it SPPPOBH Ll 11 A erminus

rmkiaﬂqeﬂlﬂa cﬂdlﬁm,rrayly&b@pbol:as epbsmamhrimodormamny md; a C-terminus

W&?&Lﬁﬂﬁ'ragwﬁ LQRELSS (R 18nd3k B Yin SHRGhERNA haD@ifdnt variants

dire stasmleantl eni.c Si
SFONEFiS EEenE SHEPIRE Preth T S UPEIP (BhivEig the amino
p raeriaecpten@msﬁ thetfiEphlemalgusieh dactdreeceptior zin thepoadne scid sequence

d 'aEﬁ&&lﬁ t@gﬁhnﬁj Nb:F {18 [ R vatidht I’la HeDBLAL h&%%%)number

eac onal__ant.i bo I s.direct st a si
0 A ST [P AE {HHEriRt Vot 1 G PEBR fgefon Honmber
S[NN[I 012420,ySEQ BB WO 03 [(oaakriptintaribadd; 3enBask accession number

- 2 sgﬂgoﬁﬁ Rio: ik ?ﬂarﬁ@ry thgnzﬁi( 0t A& A8 ccession number
U n co nt a m te

odi es. The i er

0..
B ceaticd <o he il e bps ?ent%sa@m%'&ag?d in
asuban rmgahg:linnay rnagafticolr,dnsedsat aptrasdon yf BGRD Yariwen sbserved

Pep Hle%t, A2aRE, 199% HRQ8!l o Fﬁ‘&‘ gmhécmg nc%;oasb@elp&rg%uﬁgms

ring uction o

~ p%ﬁ??qllﬂlaa@“lmcﬁédjlm%?at’@% aRiprakes 'Sﬁ é“tﬁ%ﬂﬁm Q%mam (an Src

ambmbmgy démtie 1) SHIadsultingdin aataphopbomlation tohespspesBnEGFR
\ t f

gyrg{f}lxelb%aldgg IRbtﬁfz g’;ﬁﬂ&éﬁ%c trﬂﬁ o@m : errg‘g%&%%?lggé Lellular

4 9ffectsg pf Eﬁ%ﬁ“ﬁ’é‘oﬁaﬁ’e ab\}aﬂrﬂ%fc& Wfé?ﬁe EpgReantek ﬁ’a?iéeraﬂon

( pafnotngof, cellSmétiBeH adiGEdipn, inAuion) adyiogdnagsresmidsénhanced cell

conprise a portion of an intact anti body. An anti body

"whi ch binds" an antigen of interest according to the

i nvention i.s one capable of binding that antigen with -

sufficient affinity such that the antibody is useful

in detecting the presence of the anti gen. The

ant i body accor d| ng to the
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30 invention is one which binds human Her2 and does

not (significantly) cross-react wth other proteins.

In such enbodi ments, the extent of binding of the
wiot20dyaalgsod 0 ot her proteins will be | ess tharrciffteasoosos0
determ ned by fluorescence activated cell sorting
(FAGS) analysis or radioi mupoprecipitation (NA). -

14 - Dinerization - the pairing of receptors - is

essenti the nal.i f

" SR Py i of P e P B iafheedfpsndraphpralifration
di mugbatmmhhpm bf thie tratdgermctmfeﬁ pro&tih JinisedMAPK) cascade.

het er odi meri sation inhibitor" refers to a therapeutic

ageid teirﬁ'ﬁﬂmﬁiaﬁd}&u’t Gc-meb”af@bBﬂhTeﬂiH-S” FHER—zineu”, “Her2” and
gﬁ‘tﬁ%}? gl’ gr%rﬁse & er%terc aabqgea%?}b erelﬁon 1e teer aﬁ 1&” relates to 4 gene that

i es, noc ANt | odles
prescedastsl VOWmmﬂ tceﬁieaqwtiemaﬁd&hqt e msmb@r pbthlelémﬂmﬂthe

| réiiicbﬂrﬁlal"@f)\gﬂhﬁt:t%f QEkGFPfetéi;@&ﬂ family BK adeB) sine kinases. This

SRS hothet, Buad 1622, 0k e Al {f?gmwefhla A ggowth
h Ut DEoweven, iNApes e tightlymatntins ligand bowsd BEE receptor family

hulVBREERS tPfork M4 BBk, smbmahg Dfard BiRding WiRARRCBe Ainase-
P&

10 des bed bl
ang® T}ﬁé :%thvéﬂfl"g @% %mﬁgwmn ng’(’j"aY% 6‘131 3556'%10335%01"1“%

5EitoBRGICHBT, [BPitin dind6888l phosdetdilivediold Woase. Allelic
ij/aQQt?&é-at Ao &&oammmases ZEioYaEs b sﬁmhbsz&.gfd 625

ed 9 Th t
SRR B R SR APoR e i bere R Opi W halrsaBtgss being
urmdeferrecheccnahing teethe dmten@m Agsplifisetionemidani cymefresini afithis
' Sreﬁ’é hds@eete F@ﬂgd ASnubhadrBhsScaRedr, QQﬂMu%QﬁecasﬂQﬁ dvidH Piubnors.

di neri i on. . Preferred throughout
fer%aélt"? icng TEgypls ﬂhfﬁf?fﬁ'o%&sh i @aﬁsw% 5??@&?%?6 enepding
h uhiarentdebforansi audtothdre thad have WOt O¢n0Rd Iyl Bharpravded ddcdryling to

t hBe BYRAEGN Me Cihiho!| AcRE sABPRRI S HeM {shiht %1mladc?é?1uence -
ass, VA, A USA un

Type Itu I
e B T N T PR g g RS sequence
eff teec &ler 21l ANAIGIthe nuabdic it Rq@ct eccgrdingn PEQID NO: 8 which

m;; RcksSibledHESnHaRk Wi theHLQBoh heﬂabahmt Lodsgsd glue 22 to
about residue 584 of Her2, incl u3|ve) The ' epltope

E%§2 e){tracg\sﬁul%rh&:trﬁaén é) t#elgf’ eXJE g}lctll’agell%{afﬁio mam fg{élgrzo 15 a
" ghRerrotaima bt betwiedyoB% andcAt5 é’fhsCht TREFPORAE stﬁmytmllyaqo the

h @ﬁtr&@wﬂaﬁnmm gf thg h&ﬁﬁh @Iu ge@é productdR Chy Blrefeb@Mto 4518

FOPRERROIE 4 il 26 T aﬁ?&ﬁv%ﬁ%@%@m 628
m!uIS SRR Tho qadmtamqnwd;demmopf the edracelliar dneaiwotf Her2

S i dbs@ibeld 1B 5 4806 3 Unldeh/60AFh7. Possessi ng anti gen
bi ndi ng am no acid residues of nurine nonoclona

a | » esS 0 nti
o7 RERY, i RLAUDER B HORE S B0 AR AR o
i RRIERIAT e@GERh efpwlgeo reepten presng gimaseshdhabmemhrangtbennd
upesteifeieindt befefice haasaruomﬁm bmiypr@fénmdnsnnﬂ@ lighhdstut not

?ral ab'l g lﬁl\%lntogh Lc)e]éﬁg 0?15 § : other egﬁ%ﬁc{ege&:??r amlly
fuseetbet%wmhaﬁo | Hayjn tkirzase ah'é‘aVy Whgtsliez(dq ofe- ﬂeﬂapmblffwean or
C diffetenifibtidf g&r@;ﬂlﬁwamﬁs laﬁa@k |0Veréé§|@£sﬁ§§ Q€ it Yratein is
Cﬁ%n se anster CNar
o lqundin numerqus m\éefl&?l? é ﬁ%‘}f‘& aﬁld _sequence
wef the “qu@” h@hﬁhis Mmplabddwl@m& Jeeprding ¢o SEQ [aNO: 9 which
pertuzumab (Omitargn4). WO
2007/ 019899PCT/ EP2006/ 004950 - 15 - invention. The
manufacture is preferably pronoted, distributed, or
sold as a unit for perform ng the nmethods of the
present invention. The verbs "determ ne" and "assess"
shall have the sane neaning and are used
i nt erchangeably throughout the application. 5Detail ed
Description of the Invention Conventional techniques
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15reference. In an enbodi nent of the invention, a
nmet hod of predicting the response to a treatnent with
a HER dinmerization inhibitor in a patienteonprising

‘wbeowheps of a)assessing in a biological samgrarhsenvieso

the patient - a marker gene or a conbi nation of

mar ker genes sel ected from_tjae 20group consisting of
an epidermal growth factor, a transform ng growt h
factor

c IABTHRSS ph %g? @%rp%fe H%?ﬂke r}lflélegrflad sequence of Her3

angikh thegcdessmnnmitkt&w h@é.[t@l@ﬂﬁ&lfaz&cmrdatw toghamvesiaac thechucleic
from 2y &bl g@ﬂhgahﬁ%‘s’(&m fsart 9&@1&1@&@1& @J@Eﬂe@c&:@dmﬁ to SEQ

growt h fact 0 e

pri&di Qi g i ésﬁaﬁssgblf i RnB Pl R T Piber
di M¥r 01803%8H | nhi bitor in the patient by eval uating
the results of step a). Preferably, in the nethod

f‘ﬁ%‘*{r‘ﬁ‘?ﬁ gaﬁtﬂo&)hehérrail thig hgearngg tlr':g Br&ubie® sa)se Qﬁd 3 aRally&bvers
| 0
A A R S Sl o o CE

t Respeeifik entitpdive) Gormed e‘rmrabllﬂatt veningdct matikeliesgemdk gntibody
a%apfRhR! Bl tmggdhgirt tHelRsit @ HRlogfal SRS SI ONn
assessed in st ep a i s above or below a threshold

shol d v e i ef er abl .
Vet dems prbtudop ﬁnﬁ%%fi?/ SO bR B oChffty Borained
b feswal appapsiation rof rubgdntisly slomgertegm@ntthowaet e.,| the degividual

b e nABGRAAr @hpRKingEhE qﬂsullaﬁaweret meﬁml BXBR for sksgshﬂke datufally
the ar.t and al so | sdos F‘hé%e nvent I on
|

pr"é’f‘EPF’%omléWB%‘a‘% 3t may Sﬁ{}terﬁ‘ i por ?m?thnts NMMbnodonal
t fantibdrb¢sdarg abighlyi specioybeing digclge| againsthe sikgle shogapic site.

V@up@erni 1€ In SHRIRRE tBO Jl%ﬂa[ %ﬁﬁ&ﬁt ﬁa@ﬁ‘rah@ns which mclude

d rmne ﬁvthre

Freft cyTiberts t%‘“’tc FM&?@%@& ﬁisteswala? eﬁ‘t?%esg cach
f shorpabnilomtiredyait ditected Beansita gagle deteysainamtars theFmtigen. In

NBYJIREHRY @l‘lendﬁ:]é@i'ﬁ@iqp Thd H}%nbﬂgih:ﬂ ahdisuidd Ulre Q&Qnﬁgeous in that

d db th
R e R T S
f ambooclalafhindivatek e denetal dribe apoedyasrtegw @riained from a

substantially homogeneous population of antibodies, and is not to be construed as
requiring production of the antibody by any particular method. For example, the
monoclonal antibodies to be used in accordance with the present invention may be
made by the hybridoma method first described by Kohler, G. et al., Nature 256
{1975) 495-497, or may be made by recombinant DNA methods (see, e.g.,
US 4,816,567). "Antibody fragments” comprise a portion of an intact antibody.

An antibody "which binds” an antigen of interest according to the invention is one
capable of binding that antigen with sufficient affinity such that the antibody is
useful in detecting the presence of the antigen. The antibody according to the
invention is one which binds human Her2 and does not (significantly) cross-react
with other proteins. In such embodiments, the extent of binding of the antibody to
other proteins will be less than 10% as determined by fluorescence activated cell
sorting (FACS) analysis or radioimmunopfecipitation (RIA).
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10 I evel s are favorable for progression free survival

(time to death or progression) and overall survival

(rime to death) when treatnment with a HER

wiommriorsdd on i nhibitor is considered for HerPETiEPM06/004950

expressing netastatic breast cancer patient, i.e. a

| ow expression |evel of trangform ng growth factor

al pha mar ker gene predicts a good response in these
ﬁ:ﬁflrr%?%%}x}no Stggtpgl%%tg 31 }sh.ﬁ%essennafj{ hee cs:z zhfng g{:thvu?( of all

r a‘\I\Ehm;teIad;suécmdlﬁﬁ) to thejinNeption, ébwﬁfrpé{flesdmm&b@ﬂonlebltor

| toriSe b eHE&%&é?@Jlnkh?atll)ﬁﬁﬁﬁbzﬂfr" ﬁ:l%l@sf @Sasﬂh@iﬁ éiﬁﬁ@ that

et e o ekl B B 518 o8

a agdbatliese spefesablt omanddaat ramtibodies, hnmrft—lEReferably humanized
d'a{ﬁﬁf)(ltxﬁgst ihggbi'nﬁhﬂobi'{&@rmﬁﬂnﬁi@fta{é@\ﬂeﬁgﬁmﬁﬁﬁhﬁﬁn Examp]es of
met as e anc i.s.is also

eSS Sne a3 e 5L 5 0 8 A0 b
pamfignt s thepent} | indwdingy hoMAb#RSdol bbMALKRS2, huMAB4DS-3,
em@?&ﬁw‘l Hy D5, HAMEAE4DS- @Qiuﬂﬁ!ml@is ﬂsmmmm as

o7 e Rl P S SR ERY ) Bl A By

I amndbeps 5605 i TN, 562,568, 568, HaY057HbI5F4f or 368@yresieicobed in
f W8 0%{‘60545\/ 69(32( faﬁd“??i de %ﬁhn%d 2RSS $Rredt) ard rlﬁscnbed in

overall surviva deat h en tre nt wth
o PR T8 i ez Rt ARPBLS BHomPLoR AR B S (b
I @Wdexﬂreeﬂ-&l mgnenHtagital ! as Hreeaethatismodactiat iseliffaent and as
aﬂlﬂ&a 468 gﬁﬁx'ilﬁ{HLrecHﬁlms%oﬁ he anphi regulin
ker ‘gehe predicts a good response to a treatnent
R di rrerl ati gn i.nhi bi.t or | h pat i ent
Tﬁf%e‘ir EH “%hé’é‘é o eRP BT dmgi ?é%, Br Partlcuar‘ the
c lhumiaoizkd ot ithéres. (WO 1108245; padpdysed Hy oy hidbiridpma | cell line
C Q¥@SskBd %ﬁhltﬁmﬁ@h@m f@t: MG CHRERNS MARadsRY SV 5, ’L?HAeunder

|on 30free survjva ti,me
SRR 8h, RS RR3 fe SRt B el bl §TRgh g Her2
déag-hinyafne or ntclremsxdmstm Wictrbgion FHER apweesiduet22 gmabout residue
' @ub& Bf {160, fn@luhbe%s'?h@'%f)it@ﬂ}tM" RIthER, Ioh@n PRIk hceB@ieRmain

riicul ar | n Se
i B2 e gt 7R Y gt aE Sputeaine mepgelondl antibody
i acu‘u:tfengtoahhanb@:lyl thatdasb argigeabinding sesiduseofgor degivéddrorsfthe

3 l.}hﬁnﬁ:f bbh ainti%r)&,eq;f ok &awal B rvaekﬁmog@ﬁew bRinple, the

no eterm
A T S UL TN g Sy m‘i‘*f’ck’“rl‘na"&bg?h*n%%"waya“ant
amcerentysuch ot hardawted dngibddy 201, ipossessiogpdtigen himdinmarhiap eacid
a?&tcué?sof thufine trﬂ&oaomaahmd@sz@@sm hped éformrhmzeasm

et e g POeEs hONEL 0ZEf Dl i otiemrse

- v dheUexpiressioke b M AbeZIC4) erﬂmn aisal kppeialryfenfto th @ntileidy @dmpfising

t lﬂ?e \}api\ﬁﬁlgﬁlbﬂrt@% aé&)la . )Q@ deB¥e8lof QﬁQ ID Nos, 3 and 4

expressi on e mr ene, or e conpi nat i O

F REP QJANE; | rﬁspg%\fem af!‘ﬁeg yio lr-urs?fb lighti any 1%%1%5% non-A
f ety tdoasim legionr eqidneat opgiohallyi tAprdsied tWER Chinese Hamster
d 'dygff (é@fé)o&ﬁ.l PHYRELd Ofibodiments 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
. Teagent, e.g a probe, for specifically detecting a marker gene or protein of the
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2) treating the patients with the HER di neri zation

i nhi bitor, 3) correlating the response of the
patients treated with the HER di meri zati on

wOb&bofedcor to the | evel of expression of thermetdosno19so
gene or the conbination of marker genes determned in
step a) thereby determ ning izhe threshold val ue. The
threshold value is preferably a val ue expressed in

ettty Pipprduts PESTID Braush USRS ohrolf aps i

c dspatfrsingubamicthods ofhe plasm51na¢nttohe mar ker genes
according to the present invention and used in the

"ﬁﬂ%%?bsa%&hﬁhﬂzg ah@ 'ta&sss’r BYANEAvOfhe bdind BR&ANFUARBESused
or. va |antsl q’P % %nce of the marker gene is
ch‘ﬁ'ﬁ 8“%?’%5’68'[‘5 4t P ARPEY At i ons or inserti ons.
Natlve sequence refers to an am no acid or nucleic
adPatailed Desori of the Ipeentigant j cal *to a wil d-type or
native form 200f a mar ker gene or protein. The
pr@seaiticnsiviedini @ies aff amlealas bibdrgy ant tnanikis aoid shamiisaiy] which
Ofaéé Uvﬁh%r the esilc{l}so@ﬁl%od’rfjla?og %J&iempﬂl@sl Btuhp \Sgé]tfblo Qxample,

hods ac or |ng e I nven
mhFo a}rﬁmi Meqlerulas &g AL ﬁﬁf‘ﬁ"ﬁMaﬁPB‘t &pigS PBPE ¢ Harbor
mdb@ﬁiorp Qrype @dldleSpringf Batbok,0 Nil:wp Foskp e18D L @altawWing (ed.),
afbafgamc?eo%gggm%ﬁ&ge y n@agﬁyéf% wc fprre ﬂm@e%t W9 Hames,

eot| e sequence

i RBranddiaginy Satrésbad¥ydsin ‘H%ﬂ“l \AePragislewpesach, IRL

Mﬂ&s@ﬂﬁm&ﬂ@l%ﬁﬂmd a' é¢dkd, Methods ﬁi]ﬁiz’;ﬁmobgy "Avadentio Press Biks all
a tein co
| rggﬁvﬁl gsz:ue in o}aiédg%rémg}ﬂrﬁé}gm% PB:%tQﬁ& %%ﬁﬁg%ﬁ%oﬁ@ Gnd

adiubl l@éqléfeﬁéleﬂflﬁedth?éﬂ%dﬂﬂv st é{l@ irHran grsoineRTRErated hegdn by

| RvfeRhicon due to am no acid del etions, substitutions,
or both. 30The present invention also considers a

gt hgd, n%odﬁhaﬁ'&&@qnmaoﬁ eSRRARA LOpRditi mzeaa owgé B a

a conbi nat] on di rre I zati on_ 1 nhi bi tﬁ
aftsatnt wbg%@mrwe@@ﬁ? Ordnéﬁe‘i'-Fb‘HféP%"b%‘t& gsteps of
agent aséssiag iﬂrehslap;gitﬁhsempht&dmdry pasatl for treating -

cancer. _Th ﬁ“‘?%g :% ?{ Q\p&}ﬁ?l 1ﬁat@)ge&t miRYr Péhef sflected from the

genci t abi ne
2", 2" dlgF‘P‘{Po‘FQ_‘)‘d’éB%/E era awﬂe"(ﬂ@m{tl‘) ?E%ﬂar b bpefproping growth
(d| anmmi rfgctor alphh8nd a(HERﬁrﬁhké@eﬁedral di car bo;

Cyl at O(2C I cs €ne
chem cal ngrrg n(()’é))? Bgﬁ%gy m ng m}%_ Efdptnox@ h&gamb%ggh%
cetyl OX)?)’ 1®.marker gene “selected from an ep ermal growth ctor, a
( benzoy ltemyfpriding Frotvth dactor@ipha 260d 4 BER2 prikPker gene, and
a;12b-

e T
) oX et in the patient by evaluating the results of step a).
5yl ester, (2aR—(2a a, 4-13, 4a-0, 6-13,9-a(a-RN3-S*), 11-a

%Z?feral;lg, dothe ﬁ')o)d %ngt?ﬁ’l NSRLE eﬁr?.\o%h a'fé:: sg%:f zb)l &t aSsessin é the

err he I'n iologrc
e@gw@%rdmmmwoérr@éermnﬁwmm unor tissue.

Tumor askdsSiBK CreRYel E ekpreiuni of-the xeckdp gead bi theasshbilthidn of
t unor tlkssue or fresh frozen tunor tissue.

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

below a threshold value.
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10l n anot her preferred enbodi nent of the invention,
the HER di nerisation inhibitor inhibits
het erodi neri sation of HER2 with EGFR or HER3 or Her4.

W ®hesekby. the HER dinerisation inhibitor perap
antlf)bol?3 preferably the anti body 204 Pr ef e‘r%Fe 7006100490

t hroughout the application is the "antibody 2C4", in
particul ar the humani zed véﬂgént t hereof (WO
01/ 00245; produced by the hybridoma cell line
dé‘pgshneéwkﬁmlhe is1 prefenabl ug APTRgsE® Daser elume for blood

C@ér{lﬁc&i BiBed tM%Eh@@ PR ShassMhass USAtnstetissiel TEcAiBbe @%Qured by
e&oldﬁic%gv?rbt ea g(:?% IS%QEA he e;(cfeaél u eclgs?dabryttgus mventlon

re ion from about resi due 22 t 0 about_ residue 584 of
Hé'? 2, Prefaeed) smbagimeny shphecimvestiony tethr sargshpldy value is above or
aBélbeﬁlé @SesAold valueyihd e&pbﬁtelfe(&rmir@traelﬁfcaﬂ/\& QdiefRindh With

nt i;bod CAR
gﬁ%lutn’%? 5 g%ﬁ sm?? B8 ¥ker 54 e r:]% \l.hﬁg [Sor 4 nﬁr‘ém@H‘ ltllieasﬁtgatMn is
eﬁbﬁﬂp‘ﬁ%fﬂf rpftastatis hf?ﬂ?bﬁﬂf‘F@rPaU?‘ﬁé 13’&% manhoyevep deperd op the
Pa{diQtbn b @h 6e dbtedminedbad ipsinthe disclofivast tAfl iswAted. With

l u 439 t%q:ﬁ e{ra tforg‘fn?% %r%ﬁv?h ga%{;')? gfghg ﬁ{alrl?etr g%ne-rzﬁ [o%vaé}pression

cer
c hﬁel@ are;fwr@h fop progresiipp erwqé (&l tndeath @raerpgr@fswn) and

metaal aimeal bﬁﬁa% dEaAClienpdatrRdit withra RERIAImRerbagdn inBbitor
expr es. or net ast ati

b ncer
ot ‘;J‘s ons ere Igoer OVarlﬁ)\g{ﬂe:‘tgressmér meta tu:r l?raﬁc'sii canac 11? gatlekx)zf L e a low
nexmgﬁﬁlapﬂ@rebwfatrmf@r@mp ¢t@m P amérlqeu a@edaﬁ@@tﬁ a good

PadshSRE i &e@c{ §£t&h&bcbya aementsm{ h HER Hintewi@ichainbiditor (see
( PS%%hg case lbot‘n f%r rdetg;teldt}gr céllmc I’cgtvrbnaqg ﬁxerefore,

nfrik erequredttbatrtbe %wd quézreszswncv@me an plep al) ofghe trapgforming
agiovﬁh %E&&ﬁﬁm@ﬂhﬁ&l gmmssnaenfw 3 Qirbholdwaidt fop Predicting a good
resPonse 't(f a §re§tﬁlen} \l‘s’%tﬁ 3 I—?E?Fg%%lernzgmtnchltngﬁor 1?1\1%2 IT% h{)qp fxpressmg

Preferab eve
ofnetasiati heea@tmaa@err rPatiengp. oThlhisf‘%ﬁ@t the casg Her theahl\@? dmﬁﬁggene
amé th &t Rkiedb, maal&laﬂw@f tHERAubB Hee? exgRibdluld¥alokRin, and
Oeteeicp rrole{l rcwfth %act 2 Ikt d gnoet zlhgnee in these1 S%\tlents a
IoTIiat T of er ge 65 CONPrising an
%hl regulin mar ker gene and a marker gene sel ect ed

H apgaehitel dheramriISeHln megles geng Aangndd G R gnalysis low
gexpedsioh dedelsr aral fataratite don phiigREsiom fiee rsugydvae (time toadeath or

Cprﬂ%&@sﬁ °£h<PBer£l?ﬁS:ngv9F{tﬂR~é ugrd W wilt@.ﬁ Htélgzﬁ@ n@pﬁa HER

r owm or a a or
g émemﬁ*mwg %%18 eppsidsredighlpe] 0‘5 GFEFRIHE Griaseatic Greagf cancer
C pifiintsai.¢. @ towdéxpedisioh ferel i dremnpgmgglﬂwdmrkecgbm pretipia good

apeq%&l}s daﬂft?&n%m?ﬁh RRR 4 RERLELD Ribil Lm%ep%aqg Ths is

assesse artlcu y pre erre
o Fisoaptbeth for rahend gishies der, <l el EoRbRBAHFsEradsted for
1aeredk %vaﬁﬁﬁﬁﬁldﬂﬂf&&hﬁtI“ﬁg}Déxpresh&e lei-¢lasns ffoomablgfog pevtdision

f ﬂ'(é:é Qum% ]p(q?nea{&ddéanle oﬁgﬁ)%r@&}f)ez[ndg&gga’ll survival (time to death)

after treatment with a HER dimerization inhibitor in these patients.

Since the marker genes, in particular in serum, may 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 transform ng grow h factor al pha and the
epi dermal growt h factor marker gene, or t he
anphiregulin, the epidermal growh factor, the

wd AHdee Ng growt h 15factor al pha and the BERgpangs004950
mar ker-gene. In another particularly preferred

enbodi nent of the invention,_,the conbination of the
mar ker genes consi sts of: FhE" epi dermal growt h factor
and the HER2 marker gene, the anphiregulin and the

e esimpld ways ovd may seatedidighadireciiemie ungm vpjgariate analyses, ie.

aERRith AW s desRABed 0€ tHehBOsfaQidglegarér@ehd) fact or al pha
rrar ker gene, the anphiregulin and the HER2 marker

t
AT AR e RO U 00
e&ﬁ@?ﬂeiﬂ@ 14 P %lﬁé B msthodal thy ; hsApyen O'FBEt or and
HERZ Medskry tigclaal o?@i[hessmmﬂl the gaklken geddher the combination of

tr anslfnglrkg% Hnd' | amh 1(,%%5}’ of % & ca?régmbﬂﬁ St Yefore

gene, e epl dér
t r ansTFeARERGilY GREHER aee%anapptﬁalmﬁd the Her 2 marKker
gene. trefing tik fariehts withdheHBR din@izhti@f inhibéot, nvent i on,

ﬁ‘bl (.eo\ffellaﬁgg tﬁg( pésFif?‘se AP tl?elc ]%:Itﬂﬁts r@a&ﬁrmﬂf tfe RER t(ﬂﬁerizagon

€ IS assesse
by delnBibitontp fdlﬁéevrﬂeqf@cpr@fm%aﬁ% T gﬁﬂea)r sy ogpbination of
pr ot einarkef geaed daagifdd it bep apthe@by detergiihing lid thresidld value.
mar ker proteins or fragnents thereof encoded by the

mar ker a‘ ne or the conbination of marker genes.
PiLbe ahraiold valpe 1y preéarably 2 lyecapicond dn e YRlpme for blood

2 Gerum[t Blodd Pladiina toh ehabs7 apeerbt tuinfve tiewk. or t he
combi nati on of marker proteins or the fragnents

U BRE :zfﬂeﬂtsmqﬁkﬁﬁt a¢ sﬂﬂll:] amﬁ%%e@ vatlin Fshof the marker genes

Specl inds wt e nmar rot
£ PEGFAIPR £ FHFr BESPETS rnYIREOR GBI THER 1A rehotle gfcording to the
p"“‘*ﬂim T thosh enftarag mevdriantshise eafve sR;ueﬁe:r@fhhg/ matlve gene is

050} SuSFLAGhE LA, U g RO el
AEPIgAcIdRs nusipig g meﬁ%‘&n& ‘gﬁ"gfﬂl tq 3 i type or hathe Rrm
I nfaumnadssgyis onprotdin.may be used in the nmethod of the
present invention, e.g. enzyne |inked i mMmunoabsorbent

a?ﬁ@yreééﬁk hﬁéﬁuoﬂ M&@é&éﬁ@ﬂa tmdtmfy Bpﬁa@faﬁﬁ rbff tlﬁ;spira&m(s Bt} ding
i MTuno S 0 as

s, GhRb ARG CRAAT e RN POLT by Lo g, myention

r éMukgm ghinpheid sequence mutant protem or "mutant po ypeptlde refers to

a polypeptide having an amino acid sequence which varies from a native sequence

or is encoded by a nucleotide sequence intentionally made variant from a native

LU |}

sequence. "Mutant protein," "variant protein” or "mutein" means a protein
comprising a mutant amino acid sequence and includes polypeptides which differ
from the amino acid sequence of the native protein according to the invention 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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10 different immunoassays which may be used, see:
Lottspeich and Zorbas (eds.), Bioanalytik, e edition
1998, Spektrum Al cadem scher Verl ag, Hei del berg,

wBShd7gleseder many. Therefore, in yet another peghPobamioso

enbodi nent of the invention, the | evel of expression
is determ ned using a netho? sel ected fromthe group
consi sting of proteomn cs, %M/cytonetry,
I mmunocyt ochem stry |nnunoh|stochen1stry,

eﬁi?ﬁ@ltﬁmmkb‘dhqafh%ﬂé@& pEhO")Radimgm) my jof | -E‘ﬁhﬁﬁ@l (Taxol®,
eﬂzeYrHadl I Nkegfind: mmnpqsmsmmaﬁmmdm 6, Babi- h’k(laﬂiﬁjﬂoﬂﬂ 12-
ee%zeo J]Qad§4 4:-[ g], ,9eﬁ)q 2 qg:f ﬁbpéodegaﬁlﬁ%oh Idl Hi%r&rg%ﬁ

Ster

f %%ri?c Irﬁetegmaﬁlybwpé’tlalrrgetb#ncpllét%?ﬁeé@ 4)hegg(1.2-b)oxet-9-
cyit or@tef Mt(mm&&wmm St (-RA,preyneh, B @cheal statya))-
geé% 3 g ed Qimnosor bent assay, multi-channel

2 ?ﬁﬁ%ﬂ PMik84°1 nunosor bent assay, and vari ati ons

of these nethods. In_anqther preferred enbodi nent  of

t Hea pre{rated iembodimrat pf Bigriavention. theolegical spmple it bopd pegum,
thleomqﬂ:rsaﬁebi whbr dissiRi Muafort fiveudaray eafdearalipifiaéd iparaffin

ﬁe‘%fd@c? orldd6e Y el el tithoARIRI N Of the Her 2
e|n as a mol'ecular nass of approxi mately
105 000 Dalto lton ands for t.h
"’éiﬁ’ﬁéﬂ" PegeTEade I%VEHE}‘&H" wﬁﬁ@?mf ‘56?0“1‘“%?”
thib’m hgtesmimeriisatiam of H€R2 wiithf ¢ HReor BERDdi Herdt Pofferetiip the
' H‘ﬂﬁ%l‘ngﬂsaugﬂl ﬁllﬁ‘m& Qs ﬁf&&%@ﬂlﬁ%b@&hé ﬁﬁlbody 2CA4. Preferred
a |regu In ng; er blﬁ g, am n d
S thepisen BeoaPbren § the “antbody 50T, 3Pkl ghe, bugpanize
smqmanﬂxereof (W@é)lﬁ]:ﬂ)fzd’s lpmmlucgib)y/\ﬂ)h hftzrotonra qeth likedeposited with
pgﬁt&h&l&ﬁ 13&3% rht @5311@&159 RRALSRG %?»E%A Rinb? A?cc HB-
t m no (ﬂ&se quence %$ 4 aqé ornugg gromﬁ
WQrCB P RAFSIPR Bt ﬁ"ﬂ”s‘e M2Hhotidsry (e-g- » any one
seqmemesu.ﬁEer fDeXegioBfromrabbinteresidieid taebat sesiflie € obfler2,

t ﬂl%lu's_igg))z E%E{!ﬁ@sr ofpﬁlﬂﬁzﬁ'h&d' o4l DRibBEE Qe %b@d&eﬂ%@ﬁﬁk 3 of
t her ref rred]&ﬂ% odi.men

% rf@fqoﬁ%nﬁeoﬂmntaﬁ&# rﬁné'gﬂ@f dGalsudsq 52 &‘@%Fﬂjm

fpafrtdzhmabransform ng grow h factor al pha marker
protein is between 2.0 and 10.0, preferably between

erp sl anﬁh& LE}Gferr@h enﬂ%ﬁﬁn&ﬁ @Jf%@mvh’ntﬁb@ Whe BatRnPW a cancer

bgitqﬁé% ﬁf%ﬁgﬁy (iﬁggﬁ B%Ifernf)vanagccar?crer, qargg garncg‘roc%tperos te Scancer
patient. The breast cancer patient is preferably a metastatic breast cancer patient or
a HER2 low expressing breast or metastatic breast cancer patient, or a Her2 high
expressing breast or metastatic breast cancer patient. The ovarian cancer patient is
preferably a metastatic ovarian cancer patient. The lung cancer patient is preferably
a non-small cell lung cancer (NSCLC) patient

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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preferably about 150 pg/ m, or the anphiregulin
mar ker protein is between 6 to 15 pg/ m, preferably
about 12 pg/ m. 10 In still another preferred

“Qfg ' t of the invention, the threshold ' -
b og%hgggun1for the extracel | ular domain of¥?hﬁfﬁgg%ﬂbo
mar ker protein i s between 1£ to 22 ng/m, preferably
about 18 ng/nL In yet anoth ' preferred embodi nment of
the invention, the | evel of expression of the 15
mar ker 2 gpepkinafiontaf magksRBEeREQTBRTINAE Fnpmabiregdinegarker gene
bi ol 0gArfdad me&eReRe geﬁec&amﬁde rel Q6w thTactdl @ trh@¥f6rming

of expres g narker pol ynucl eoti de
encoded® B&%%gr ?151? n@@g TS 8 &gnent of the
transcs ccbeldnmnl«éﬁhwl malpsovihdfager aifd the gardernpegigrowth

mar kerppe} Vpial 8ptthe eHERNCARRE: B¥nd, N@afenrbeld @R Rbrker
mar keL%Dgene%gné fragnents of the transcribed marker

pol ynutfeBt1 8" “®Pef erabl y, the 20transcri bed marker
pol ynuclcembindtion of ghe Prnsfornmng sopwthniaMar glphatredeths HER2

the traRser idaebroRinkipoRalossideatdsiasdare cDNA, mRNA
or hnRNA Preferably, the step of detecti ng further

g NSE e OHY Y R
Tﬁ a*laqukrege\#e:aser}l@ El‘ﬁ g'lree rﬂ;@)}'n (%anﬂgnon of
pearkee %ﬁ@@c@ﬁlaﬁsﬁ ‘reaction V\,hl ch specifi caI I y
anpli f ihe $rapiféineihg gradildficlopalfrt Al thb HER2 witd gene? 5

&QGL e frahe J)r%lﬁ%h%é?r%} fPnd éﬁd&hé@qﬁeﬁg?%ggﬁ faligpse

Genom '@Brkﬂffﬂ@gslg) 560-569; and Barany F., Proc. Natl.
Acad. e bmphitduls, thd §9derdldPgrdWh) factbl Ithelmfnatsﬁnldggmh

?18555513%5’%a@%i%i%@‘%mﬂsﬁ%g‘éé?°d§e32ﬂA"o‘iélﬁ '

Reaction (EP ( t al

A R o i sévf%l@w‘m&a geqnibipation of
Qhetnedrkér gemes Conssts cfl ., Pr oc. Natl Acad. Sci. USA 87
(1990) 1874- 1878; WD 92/08808), and NASBA (US

5 13%8 %ueml%y Sgﬁrfac&h%&ham@tnﬁ@m @teSpl acemnent
i ca

nsci, pt
anpl b Eopp SRR the shirorse] Broxal Y BRITREEr or
revi ethe smghigegylin whéthe mranifomlmagwwrﬂe fasionglphDmiarker gamau.

Rev. ik ahphir uhnﬁQd&lz@&ﬁ?)zxﬁé}Qe tae¢, Abranson, R D. and

e 4 spbicilinr o By Ruh g N
usi ngfatthealplst herdferfenguant i t ati ve reverse
Lransge hﬁb%&uﬁﬁlt}ié'@ﬁ@éﬁla Bivth th&@BCIIAAMER T mérker gefk,neT
suitofl e Dol Talel eptTde At ectl on i hods AT & KR pe,
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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field and are described in standard textbooks as
Sanbrook J. et al., Ml ecular Coning: A Laboratory
Manual , Cold Spring Harbor Laboratory Press, Cold
Wﬁpgohﬂ&9§9l—lar bor, New York, 1989; and Ausubelpcrfrpad@biocsoso
al ., Current Protocols in Ml ecul ar Biology, 1987, J.
Wl ey and Sons, NY. There be al so further
purification steps before the pol ynucl eotide
detection step is carried out as_e.g. a precipitation
s peqiein Trethe drageenb Hheref 196 dBe pambinaien @b mygker ratemstor the
| lfrﬁgrhaﬂs tierédieis Rieteicd Qisidg 4 E'Hagd’n(t ablati Bgectiicallypsiadd wath the
1 agker lgr(g‘élglltog;tﬁgg’gé)ﬂqq %he f tl!len éon;bqg%l%tneo% marHt qggtelns or
f mcfraggteeﬁctberwfef’@mtéx mﬂm&epmwlﬁéfeﬁ fs@twh@rﬂ@ap icefsisting
NMByardnsiBod)E a FAPRERLTAn Bytilde 6 sphatiBédycdefRitiveds
optlonally after a restriction digest and visualized

t

oI Fly A1ECA008 AlALRS IEAANER A oo
se @I@ne@éenanaveél B%ea&eﬁtzrl&ét 94 aﬁnbw%hferbﬁwoﬁw (L{SA),
i ﬂua{e&entpﬁﬁﬁubdmﬂieﬁt asau¢Feg, tikeni@NAinked hirtwhodoulseni essay

S&@]ﬁ?%t( Bh&SWZI Juﬁl hﬂﬁufubﬁhl‘%{? Tﬁ&- r@&é‘d} ro?qhe

e endent yrnerase 1S YIMer ase.
| diffggant awaweflssw ety wYé??b'éféii’n’t‘?Frt L@fsptﬂ apﬁx?éﬁ‘?%ﬁo(ﬁds )
t B&)ahﬂy’tﬂl 18fedRiopr 998, SpakwimtAlademiséer V@dng Heidelberg, Berlin,

z?h‘?;d Tpé(rﬁ% déé §§ '»,r'at”%o‘ﬂji‘e‘? ﬁﬂléf?é?d“ grﬁb?(ilm%gpoft {h@ riﬁx%h@x? Ghe

|Oéewrf5ﬁ0a igrtetpRringHiusing 8 AAselgrtedh rom thpgroup consisting

t bA rps&&mhes'j fiew ktonpslyy nelu@otyitcithemistly éminuaghigothemistry,

I%/F‘l%fll lﬁn&jer 1§1§1§dn%9<§9£nthyb{ hg' zal,l of LARY U gﬁﬁmﬁrhnked
evel of expreSS|on I nation

mmﬁosgdmﬂsaﬁsw, pbvasighpnse these 5@@@% é"éleﬁfpra gtﬂé%?reﬁgably,

t be ]Bﬁefiﬁ n&preifior isadaerhdihelduding kahethod yeledeD tote theOgroup

L e

tH@mﬂB@gﬁﬁﬁt@@l&t%r ey mgrigked 2@%?%5 Wt assay, multi-channel

hyyhdHimked AmGAGDHHenOnRsay, adl varinidod ofthedyméRods.
performed in a honbgeneous assay system An exanple

f8f a%tﬁ&oﬁﬁﬁﬁ@& %ﬁ)odﬁﬁe?l@)ﬁf %Hesin%%ti(ﬁl Eﬁ@&%@a%\ﬁ%@ftﬂe marker

system that has en
5 PERban dy eaﬁﬁraeéﬁga zﬁgvmyvzf i Hert fpar hETHE Bl the
basedelikradoasinl of Itk dHdr2 dnpkeberaeid hiseaSm8lecular mass of

e%ﬁ:{wﬁhﬁﬁ-%l(ﬁ%b Halthn. Ofnaﬂzaﬁr Qs RAY IV ABLASR: m&hﬁe@{ap&%e
ntary to the 30 t,arget sequence to be
atpeht St é‘j‘ SPgF’h%t"P’G?{ bt es &A8Si s | ocat ed bet ween

the two PCR priners during each polynerisation cycle
siwotmerqéno@i@mmdlmmowlaweswm | abel s attached

to it. #denihs add SRROKADF tHd¥fhp h%mnaﬁarker protein is the amino
6- car box Iuoregﬁg @ﬁgAND mhlc has its em ssion
spectﬁ&“éﬁgﬂ?ﬁ% §B ‘Ayy transfer due to the

spati akhegpmaird atid yequence of the@piderfrhal grosdls Exgtor dyaeker protein is
6- car b@x Yk e[cﬁ:f@&ﬁ%'ce siogamae, 35( TAI\/F\’A) In the

course, of ea
o e e ptihamanenst 60he B SN GO MRt
st r andpmieipis sleesniandcid eguente SEQHO Monkared - 23 -

prohe, ik hfidAddleq Qéfﬁe Bﬂh& PeRD Rk Pt dtein is tBe amino acid

exonudease aﬁ%ﬁﬁé he pol ynerase. The mechani sm
al so f¥agd<t E%?ﬁ%r dye fromthe quenching

activity of TAVRA. As a consequence, the fluorescent
activity increases with an increase in cl eavage of
the probe, which is proportional to the anobunt of PCR
product formed. 5 Accordingly, anplified target
sequence i s neasured detecting the intensity of

rel eased fluorescence | abel. Another exanple for
"honbgeneous” assay systens are provided by the
formats used in the LightCyderO instrunent (see e.g.
US 6,174, 670), sone of them sonetines called "kissing
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20by Boom R et al., J. din. Mcrobiol. 28 (1990)
495-503. I n another preferred enbodi nent of the

i nvention, the nucleic acid sequence of the
woBRMHAe8yl i n marker pol ynudeotide is the nugkfikprddiothso
sequence SEQ ID NO 5, the nucleic acid sequence of
the epidermal growth factor rker polynucleotide is
the nucleic acid sequence S%E?ID NO 6, 25- the

nucl ei ¢ aci d sequence of the transformng owt_ h

f bcansthes prafeiredembordinprsit pfilie nrysvm%ﬂ}eéhneﬂwkgﬁéweép blood
agdrim¥equence SEQ ID NO 7, or the nucleic acid

sequenge of .t he HER2 o]

nuclei gme transcforsl’nem%% r?cenéﬁ%§ IBHNBX.QH%?L%%PA g%eﬁ&aﬁQ@and
enbodi maprqﬁfrralrlh betivagreh@ prsh.0 pe/pplomera nrslerablyabpi 3, oRe/
W th tiag epidermal growth factor transf orm ng grovvth
factor ,al rker ucI

st r ot RePaamE eiopE wap SRR BB 8RR S0 B50 per o,

epi der praferayhyahont ¥58@goml o r ansf orm ng growth factor

al pha  @fe JaigRZreSRINKAELBY fHbRin s bawesEsltof 18pgPinG Gir&férhtilg
to,treatnent with a HER di neri zati on

the re
35i nhl"’gpf‘gfze %n‘g patient or a probe that hybridizes
with the anphiregulin, epidermal growth factor,

t frpo@f Qﬁéﬂl&gpﬁfe@x\éﬂ rbrﬁlﬁﬂhﬂént alfnhe 1@enﬁl§R&th&]iﬂéﬂfold value in

B R T e
gl g/ b prafarably s 1S nghmlg growt h factor al pha or
HER2 marker protein is used for selecting a

cnfm@smdﬂaarpréfarred dhibddithet@f theanpnags,ehclead oDéixpatss@nsiahe
a%cep hee %;‘ th gmgin%ﬁglif of 'rﬁarﬂgr ée%rgt?ljl né %{b@%ﬁcaﬁgagnp]e 1s

dP%@F@éé’dﬂeéﬁéB%the ﬂwelaﬁcsmém@rﬁé Gdiaﬁﬁfﬁlﬂ”e%fnaflﬁé polynucleotide
I Bvbéd B the thalltel gafeHp bifQpmentaf fiecab@sdribad narkee pdignwdeotide

OF of* rpslcrrz e%ulln &\% ﬁ&#’ c!egﬁ!iesgernggﬁeg gyﬁ&k%f)mbmktwn of marker

transtformn
PEANER 1FE | %aﬂme@és ahdls t@pfqnﬁgde rwark%ina? yRusieguds. Bygferably, the
aﬂ'ﬁhﬂ@ﬂﬁbﬂ inBier polpaiscldotidt hea aDMAIL BRNA | Ioﬂ hnRNAJ@r Wikdrein the

H %swcplbgcﬁmarﬂgl‘ potljyn%lgl%gt?(ieg]a@%ﬂ,@ \Mlg\] ﬂl pha or 10

roteln I's provided |ts known in

the art f ther rise_plastics ware be

uBesterehipi thg steve ogﬁg@ftmgc frthsh cpPEE Lﬁfgpviﬂ&n% tEﬂ transcribed
npelymiddotide. ptet emplificationg i Gerbrrn384prefetablyf withrethe pplymerase
J aﬁﬁn 3&%5}9&% r%legp%hﬁem?t fﬁeMHHEIE‘%EME €6l dRteBrablP Yamounts.

ez Resih! %@nﬂtﬂcav%reﬁgt% areatgt‘: B%mer@‘atfbﬁ?aﬁ@gng&% Wu D.
| Wyvant Wallace BrRef @ersuiys 400 9BPIMH0 695, BatdnyeE.,Proe MNaylmbcad.
! Sﬁk@%'s%‘{‘f%’i‘fh%ofﬁ?%l SAY L(l%é ERlin ﬁeh&mne@e%p £., PCR

I nmunosor hent “assa

i on o iee 3 98 B A o I leh sy RogpiayChsim
aﬁéhchﬁﬁﬂmblms2 AQ), 3R Kaoh,cdViYew 0f PtdreNdil fA@defii. USA 86

&Pﬁ% X§7 Sﬁ%teﬁlgzj Wgeas 6& @aﬁ%ahesaslm sss@@gm 1874-

spelch oanal tion,

19@@ ‘gﬁe‘%@fqgﬁ%)mée Bhef %Hﬁaﬁ' R f’bé‘ff‘ge are ‘strand
Beisplatemetre afiiplificatidf (BDaf e tradiciptioo mhedieied anglibidativhd TMA),

p:[u?cpﬁg al%éﬂl?q@%ioplq%r% e&r%vg&eeﬁl Wﬁe%SA@EK@Persx g dD JH., Annu,

rotelns.are _provi

t Bév Piesebist. 30; @19 3f1?ré73pr®rr%m?%‘d Ry epe A\axersow o@u&rh@Pm
andt&hnfﬂoh}(mmtjeqmﬂasMOfe prfekabiy, phottep é damctitigsis lusme dhe

gu #od of quantitative reverse transcriptase polymerase chain reaction.
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In anot her enbodi nent of the invention, a nethod of
sel ecting a conposition for inhibiting the
progression of disease in a patient is provided, the

wga}egg@?s%?conpri sing: a) separately exposi ngpé’r};aﬁib@é/&mso

ol ogi cal sanple froma cancer patient in
presence of a plurality of_%g_st conposi ti-ons; b)
conmparing the | evel of expr&ssion of a mar ker gene or
a conbi nati on of marker genes selected fromthe group
consi sting of the anphiregulin, 30 epidermal growth

f aeed rsmtatbneap&{nmamoﬁge deoR hasbay aralkaban a@(ﬂhd'EB%rt m the
e{f e eICnibt n %aaugttextgf thae %l y e lar
cr%é’é’fl THTHheE ¢ Bgks 45 pambra tele’v 5%'
eklonings Adaberatogy hﬁnkér Cejd ﬁen@g Harbep hﬁmﬁmcﬁteagfctﬂd Spring
MREHRF, 9N %rl@ abgg; t.ad Ads@m Jthes gr, QR &R PebistdiN th Molecular

BT Wi d i S L 50 B 5 R0 gpggion e

sbﬁfg@rthe p&lym: entide) dotectivh stdpeis [simied girtad e.% angredpitation step.
C'PHJ @@k@ﬁi}%rﬁé’t‘h&d@enﬁﬁShdﬁ&HTBQﬁ lakd @B limited 2@ the bmdmg or

b "o SRRl G SR TTRRMe IRER AR RS he

cdorbleastranded @blmd-k@zdeg ewés:hmget Heirafliegersence Ghergaftarnghe
t hatfiee 51yﬁﬁm§aﬁtet ing{ﬂ 06 el h@a?a@edt e AbdteipBbreBBt methods

t
SPHie %%Fﬁ‘ agpettiffo &Ry SR ol o Woreeh tpees alsg probe-
tbrzed ewals vifichesyplait e aigarfuciehtidrbybiidsatiamts pecifih eequences
Cﬂi@édﬁ@édu@rﬂ &ftecﬁaﬁ KJ@rthegﬁ)nﬁﬁl s ke p%ksﬁtﬂéjﬁi se%ﬁeﬁcla &he DNA

P BB Browkgh BSieBw b dite hedy B8 SHETHG Cmpiate

edeng@h@\wﬂymtmseoaﬁtqmrn@aﬁeof mar ker genes in the
al i quot of the biological sanple not contacted with
t heyet Asdthee @m:faﬁéd dnibdirfiert f thaAmeatibn) fhd 16vel &ﬁ'h&pressmn of the

;}%leﬁ(%} §%ﬁl€ is assesgedl %‘k dds %E‘ﬁgl? W?S g%sence O-E t% er ébg?l%)eed tharker
cepuiclegh 5@ @rrﬂle ﬁsgra«rfééhlees@sféen ayoRle with apl aihe;bﬁ@neals with

el Qﬂirﬁﬁﬂ}ted QharkB€ pbiphi@iiotiad or ahéElaf@ehtothe®6f afldrN@ridggent
]9%9 1za onortlz 1];(9 £101|1an1|' kl).h ti g fh ex r50911r ei?‘lo@m%{)mahg'nee& %he
i oA I'STprovi de t he™ et ho co L

s@pﬁ@ag@ey H!aﬂpfo%’i‘ﬂi’éesa#; Pﬁeﬁe‘tdsbsoflefa:twg dho greéqllce 95%;@1 ed

fmafkbapsmwouaad bette fkafgnieh@ tﬁér@&ﬁﬁc&s&{plawnhtﬁrabdst»yhlch

nesﬁ 1thct%npligxslsctnlbetp marke)‘ P'EI r@c?eohﬁg SF T I l!reve ntsq%ereof unfder

an

express

neirirgent globeidizaeene &C@élttorl@ meﬁe ngqﬂmsﬂp nmc@ﬁs peformgdofn a
tlktﬁn@%h&ﬁi&s XBeay s%ﬁﬁ had aekile fok haRShBEMReAE" GisMbytem is the

f'flé: e S}p Ezm aq Rgeerqa éel%'cglred 98 nSSQgQI%fOIS US 5,804,375 and

Inatr‘on o @genes conprisi'ng’a

a%ﬁ#%@@l Bneﬂmm@gﬂet@ & based @ m%nqb&rlalg@ﬂfépg@t apd gt 5-3'
féx@Hhél&s@@th}&ﬁ BﬁlI‘a@D(NM Polfdefa®d. Tha ptdbansdplementary to the

gtargwg sequéincge e v& Lrgmaﬁe%%y the IP_Eﬁ%rorI%srs 594 i950ed between the two
PCR primers during each polymerisation cycle step. The probe has two fluorescent
labels attached to it. One is a reporter dye, such as 6-carboxyfluorescein (FAM),
which has its emission spectra quenched by energy transfer due to the spatial
proximity of a second fluorescent dye, 6-carboxy-tetramethyl-thodamine
(TAMRA). In the course of each amplification cycle, the Taqg DNA polymerase in
the process of elongating a primed DNA strand displaces and degrades the annealed
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in the aliquots of the biol ogical sanple contacted
wWth the test conpositions and the | evel of
expression of a marker gene or a conbination of

wilifdiefdenes selected fromthe group consi spifgpRbenossse
the epidermal growth factor, transformng growth

factor al pha and HER2 marker,gene or a 30-
conbi nati on of marker genes“tonprising an
anmphiregulin marker gene and a marker gene sel ected

f Prrbeathedpied dupip thyy BHIMSIG At SFonugledse ARBREG afithgypolymerase.
0 mavkdechaashDalscafr 6 ﬂlﬁ&@ﬁbr&r kRg oah& @lendERg adtivitaBf TAMRA.,

alﬁ% %g}l‘%eg&eontgr%glsle tlt?(l)rgsq r&%gtlf @rrﬁlcr%%snm 1tlg %@E%&a?«ﬂin\l@etao?ge of
cSrepoibei avhichyi PFropsrtienal tohthel @vewntopf SGH @sadush fermed.
t b\ecdmzhg@,r a@Plifed barkdl SseG@dHol Nameasured demededy ti@ei@sitN of

" 6§%aﬁecf @#}?t ﬁegnt%é‘i%{ﬂ”' WGk h%}e gltp e f‘%ﬁ}oﬁ%%%ﬁet ' g'”assral%?' @%é;ﬁ’seare
c onéstedt bbntlmhécrrmats alssd dgni thec dightGycles® anstuggst G %e.
d Usfeem B2®, aﬁﬁé/@faﬁeﬁl heme@vied calléd ﬁmfngspsmn f&fnatshggam, the

APPABE S bGpbacar S i hRVEE bl SR ol B
t dut ewmoyml@g&aﬂﬂa dheot dieedxcitss apxasreptaridayn byt flyomescence
c Qé’sﬁ@ﬁxl@@aﬁkg}grm Ghe l@l@Iﬁ\St@ Mﬁl{?ﬁﬁﬂﬂﬁhlﬁﬁédt PRohE Dlagnosucs
e.al | qQuo e Qgl C
G PRBE Diebnife olenonit rendn eSded B oband
i Aeogatipw rbyf selatihg tawgkte eqquewebfustnﬁebrptasxlat@b rPpesined-anecific
%tﬁ'e%ﬁ&f&@ alohg Wi s@{e@?kﬁﬂﬁpa&&@gmagmné patiged § Jangm@ D., J.
pr a S |
o hpelitlp @p60 TGS E h Ehu- T FhrgRinl pf50E) 147 S
f ftohastlmely| ko [joinéd bx pne@éltmnaloferaahb toak lﬂ@r Tefah Bluicgicaicid

I gloRkiBA Q'@Nﬁ@nﬂt QRbcfheUﬁiﬁgﬂo@H@b s Ristatdrp uredent MiBws the
di f f ers f,rom

k
M o M R R S *e*omu%f%%at ang| 2Htim
ann gh0TABASR éatpéPr epHanrunteat basgd dserdially po theghethpd derlOPEd

aB?BMorﬁ“EP'e@Me?' di. RESBBEDI. QB‘F}” oxdogsp3.and preferably
Ieast 10 % and nore preferably 15 25% 50 % 75

aq)? er/Qpile%gedl bjogpr{uh/x?g o}ﬁg 1;69?89'2\' i{@ H&P% a-EQﬁ seéuQtece/ 8f the

eﬂ@?b@@ubﬁ mgfker pelypeglgosife g‘éh‘émiqlﬁlft el ﬁmﬁnéﬁE%Hh NGy 5,
consi degkeduci&t gavid | @qidncy " ofl aherepideatialt BoviRV elkctodf marker

expresg, Il nucieotlc?e is ﬁfeer{u%fge aci%u?iu%%e SE Itfhﬁ L g vel of

expr eskT nt 1'S°| ower_ than
t he -l e\helnuplﬁlcalcglamv@c«r PBFhetth?é‘Sfoéﬂéhgm‘éths appedphpiparker
an armpulymgreeadf.e;& tHelirualelcheidStqrbar SEQAD Not 7,0 of the

o PSP G ARAET GRS P g RRUEL A Yoc
100 %aqctzssq%ncq%mwm@ % 200 % 300 % 400 % 500%

or 1, OOO% that amount. The difference of the | evel of
res 0 1 000 Qr 50 00
fag(r) x emgwf)d&nﬁeél‘il ev e m]yen 1onr &5 | g)ﬁ l:I gt phl‘)er]gdlzes Tnth the
bemldgml BODWIJlt Betpo, vawsiogming rg@vﬁhefa@tpablghazg AR marker
19@1910&1e4hdé3Q1 et @trih%en&oeox{’&u&ﬁ 1&0 a0 dxﬁb&&; 0, 8:C) %d:e\t@ the
g E‘n g }&gl %',v::t25 70 ItlS or5 OOO 5& tO/(I)' a 0091 mar Zer
O/:It" erEIah gRAWLD| facto  HARSIOTIIS, & rre Ry tagtpr afphia; or LT
abrostin dused forepredicting the resparssttp fixatmpnt aﬂtbalnHEEl alaréerlzatlon
agfiibitok $n P'pQﬂén@ %el afj:@bl:d: mm@kdﬁm aie%aphmg@im epidermal

cont CLI %1 s %nll gﬂ-, ?ac{%r aip(})xg or%EI&alq‘lErker polynuc‘ffleotlde
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30candi dat e agent and determ ning the |evel of
expression of a marker gene or a conbination of
mar ker genes sel ected fromthe group consisting of
wdRoAdBRbr egul in, epidermal growth factor, peympaoosnessse
transform ng gromh factor al pha and HER2 marker gene
in the aliquot, b) detergjyning the |evel of
expression of a correspondi ng marker gene or of a
35correspondi ng _conbi nati on of marker. genes . in an. .
alngiottripgent rengitopbgircan athpdve %tble%w%ébf’ecmﬂhmguhm
t bpideraiudliglawtd fagRAL transforting gegwihbietwoy ialithat sve HERReiarker
Emttas C 808 KL AYS M rBY S GONTRR A thel FYSEbssBb of discase

preSS|on 0 gene’ or
it k ertiegerids dissase hieprafera&éroffaneffr and éhﬂopaé%'gas Priferablpg|cancer
c paieatiatiscisédutbone candi date agent and the | evel of
expression of the corresponding marker -gene or

CRY Lforid @?lbgﬁnﬁ:gm tH@ﬂ'n oﬁo:]: leP(Hﬁ?x‘tim X :}§§bé tRad atﬁﬁeailqs with

al 1 quot, o gl ca t
© Fos ke ea 3 eé?t%’ {j’“‘(‘ Fming gEeVth, fagigy alpha or
SHFBZ agpekdr pfotmutlsralctd mﬂ&mtmmnetdrﬂutons mhat aitibodnthat binds

fca&te atn m(%%hf l@e@m@ Bof, *aﬁni m&%&%a AR or
0 ne or | natl enes | n
tHéRamf tPrSFe“'t‘ hSePﬂev’&F gruch kit Wg “1 %{ TRgmprise

Wplaktick hieare awldcld ate tmgesed dmding hiee Iamphﬁcaoﬁn eptpredasi an e.g.
Or'mi H&trg gfa&g SH O@lg I %goﬁ@igé( Qi g&qﬁ% tr b)?i&n&'dﬂf’?l Qé’elctﬁfq tubes

nes in I.quot |cdl sa
nH{a“E%FH‘ < i %RPef@fer 3%%‘?%{ @efé‘gaé‘ﬁtangé affher reagents for
| ctiydag mﬂrﬂlé)fneﬂmdeafcf:@dingaf) thé vestiveh, Paifealdg entimmibbassay,

%%l én Qﬁlnﬁé‘d ﬁ[fmgx%égﬁi%en?fasstap ?EH@X? 'ﬁug%ﬂen@ I\gﬁhg&grbgnt

k a candidate agent’i's pr0é$ %
Féﬁ gc%%ceb RES THRURORFR sty GLLA) proPBgPEat assay
S eImAI) eafdd @nmangkintiag. Pat heletiew dfhtht hidffeentdintatmasgentnd

fkq Qx?g &h gheﬂagbé Iﬁ?edl %é’eelLoﬁg e%pinﬁsﬁérgﬁk e'as h‘ﬁoanahrtlk 1

uot o mar ker. gene or a?%@ @%IOH
g@%&egn:s LP98c veektyymp seksip V' or%fil bergy Bgrlipon &ermany.
ePtefiestinl cogibinatibng af ttheé-, probanst antiboiesgtoowis v omarker

ab&%%ﬂd@%i@r‘i@&teﬁ? Of f?bvifled in the form of kit as the preferred

combinations of the marker polynucleotides or marker proteins as disclosed above.

In another embodiment of the invention, a method of selecting a composition for
inhibiting the progression of disease in a patient 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,

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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conbi nati on of marker genes conprising an
anphi regulin marker gene and a narker gene sel ected
froman epidermal growh factor, a transform ng
Wy AdlodogiCt Or al pha and a HER2 marker gene, pépRbaone/n04950
determning the | evel of expression of a
correspondi ng narker gene ongof a corresponding
conmbi nation of marker genes in an aliquot of the
bi ol ogi cal sanp not contacted with the candidate
agent sel eesl%ﬁefe?ﬂ/ﬁiﬁ dest prmpasitions whchialers dhs livd of expagieinp of
by Coﬂjaafdaﬂ@r tdefie | @vdle odmbixiptic@s i omabbr ighdes N Ker aliquot
gene
E’J teﬁ&g? lﬂﬁhg‘tésp n%tosﬂi%P K810 ol &Huét*ﬁﬁt ?ck&a%ﬁtmth the

sanpl e cont acte
c an d i Gé\‘tf@m&’@élﬁfm éﬁh@retlhe signifigant gf apatdpass 1) Yrlitlerenggbetween
cor r etpdeveli ofgxprassicarof genrarkér gend srabpoditbingion of marker genes

combi pagl. %ﬂgt?ctt cfﬁﬂl:‘ S{ol(%?tglte «t:J}l%?cﬁédt 10,0 stgaslgosmon

blologlcal e can
,agentandd)thf‘déwk/ Pﬁgﬂxgr&issaonagéﬁhe fcpeﬁw@aﬂlag obakey, ggne or the
ef f ethth:&[cEjl of aariat gkelsh the aIYquo'i Sfché baslefik sample not

bet Wer?’}ltnéct‘e% Y e t%ft c‘SB%g Sé&% 2 1nd1c forl 13f &%}[se@ﬁtgoen X the

Ion 0
b| ol ol§FtcampegHpn- eT h@dﬂf@?&e tsmefwablm C?‘P‘Féf f Bafieat is geafgrably
and tihenkavatieafas dxgordabem. of the correspondi ng
mar ker gene WD 2007/ 019899PCT/ EP2006/ 004950 - 28 -
or conbination of marker genes in the aliquot of the
bimprsha smbedimins of Sie ipymigntacacipd of sdrstinmp pmpesition for
agiiitih® the) pra%esgaﬁﬂ of deasaninehf palendfis tphevi€andhelah&hod
agent ... Pr ef er abl the candi date agent is a candi date
i AT D] %cﬁ agent. Preferably, said candi date agent is
aik an-'GP@F&tCB’ eqah»am rligyogsged i biolpgical ramplerframig sanees patient in

the | e PPdsérd of Apkaadlith sfaésecagidttoagr i ved by the
hod accorggngwgofthe anentlon i's prOV|ded

ik echre?SK%nhe i nventi on,

In anot
phar nacéuedrkerigepe erpfaﬁcanblmﬂoeoﬁmqr%qrrsgnei @dwtelg@m the group
accor di Rgnsisting RE thé épidbinil grSviRr fRMtbE @fhnstofini@lgrowth factor
anotherapgb éﬂﬁﬂbnmﬂx 8m|nvent|on an agent

accordln nvent PFon 1Ts used for the
pr epar ataucewbmatlan ebrprker genencomrisiigant anpiirggiiin rpdrker gene
cancer . akd ef eﬁm& fg@ﬁdr&ele&ed:&fwerararegld@hﬁﬂl 8%0th factor, a

above transformm ﬁroavr%ﬁgagt%rr %flae'sflne({ rﬁg mar I rreel'lre]t Of t he
i nventi on, ucin 5&0tpri si ng

t he snepe alafruotsnef thebwbm@csemphq q@gtaﬁfdtm@ tha eshedrgppsitions
and |&uﬁﬁakhggféqmgﬂbﬂefgandldate agent identified in

step ( C}naoker %Qneagraa 2SnBihation 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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derivative thereof in an anmount sufficient to provide
said drug in a therapeutically effective anount to a
subj ect; and/ or ii) combining the drug

wedabH/flads the candi date agent identified i npst@Prl&dososo
or an 20anal og or derivative thereof with a

phar maceutically acceptablgzggrrier. I n anot her
enbodi ment of the invention, a marker protein or a

mar ker pol ynudeot i de sel ected fromthe group
consi €6t GegiPeFitian yhemRin egeniicnt eningtiens) l%g%dﬁfe‘qﬁence between
fac L Othe 1dvelaf ls)f;ﬁésﬁioﬂ @f the @vdrkerfgand @rthadopditdnaiod ofibfaPker genes
mar ke r.Qf: I : € ti-ce -

dor 1 vire S (¥ BolPplcifanfifly KRMEERLAP teSiel 6hpofifion
conmpo¥id itk levelr of srprsssionn gl tthe cprieppadiag grarker gene or the
di seasfnbiflatnpélt indtker gdite inlithe abquot Sf phe blagidal sample not

cance t t,i [.S.: Pl e . r i e

e CopRied 8 B e Ohenb SR S U b 1B B s Rl Gl
i nventeftsampasiipR Thi gisedse wpreerablysnsen e thepatisats prsferably
30 t hecanearphaaitus disdbsedatird] canent for treating a

human cancer patient characterized in that said
treating or treatnent includes assessing in a ]
bih¢ expressipn ohapracker genp “sigaifisantlye differs.frong the level plgxpegssion
gﬁn&eQﬁaraercgmb i @tréfevan€ef safiiple<i rth]glem of s@r.%@mﬁ @f fthieOfRarker
t he I ou cqQnsil st Lyn N iger [ . )

t e p Y R0 HoR, bR AR CRIAIR fBh WAL SShBbl Fom the
gesheensie wbjeglo ibianarmentogrester Ksp dendandashpirps ioh gheygssay
?&aﬁio;r&gw 45&3H&fﬂf@ﬁi«)@,&{mﬁ prafefibl dTdakier10 BeBRd ik pietilably

. e er, t,9L o 4 Q o

ot Sy ey 50 s, 00 150 B3 o, 200 56233696 W0 %y 200 96 or
kAR Ycafthat agtoupt. phtainativelin expression of teimrgker gengrarihe patient
CanCHy cdmdidbRa"sigilfcapay't lowl ehah Ythd Reel fod eiPrbdioh Gn al Bference
deger { g%ge lieﬂel V}onr]é/ss(lnonzi‘r"lsa’sai nfeofi' ncl) Haet ef:lg rll'}esr l%i A 3&4 the level
1ﬁ}é ef efice,  par |cdfarl_ ér e a1 body 2CA. Tn an
pitet srmpld feomp di refsencefsubipd Uynaneprnpwn greatert than theestgridard
t %ﬂ&lﬁ’fthg ¥R érdflojedntol debsixpRissidr)land peeferalli helehst 1€%0hnd
a_hedl C t.,. r e R r | t S

C POES RERTRD 2R e S 28 v dod ol 133 % SRR 18 S s 100,
cHifoton3R0 %rer d00RSe thet amgewntsThy differgage of tee leyehpf gxpression be
rl epeateohy pﬂ-sm,bm)g%h frﬁaU[fEPénce Bf efcaeabby e:laptr&eiloh Q?/ﬁefe@;fbly

expr 1,0 e nmar I e ol

ST FRBL R Gilopho b Tl RSl 27 408 oo 98 6806 R 10,000 5,
a 4o 40,008 %f evenpioge prefeeabliERe WitarB0PG Yo BOPH torRf1081%.d L0 %
| ®-Rop0agt | body, preferably the anti body 2CA4.
Preferably, the patient is a breast cancer, ovarian

s MO L) BORISEATH kg
nﬁnpégategagﬁggs’ praifgdsaid 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 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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20 pol ynucl eotides or marker proteins are used as
di scl osed above. In all enbodinents of the invention,
preferred values for the difference of the |evel of

WO B5deo9N determ ned in the respective stepsrabRosnosose
al so as di scl osed above. The foll owi ng exanpl es,

sequence listing and figures,are provided to aid the

25 understandi ng of the pre§Sent invention, the true
scope of which is set forth in the appended clai ns.

| ) i sokspringsthsoeffachaf the dandidate aaat barropwariagidhe devel of
the pé@@?d@ﬁ 86ths @larked gbrie o dohbitatge aﬁﬁq?fkraﬁgefngpm th@&liquot
spirit t he.invention. cription t he Fi

o gur f B bl e HhuadRi Phd AR B i Yhetevel of
t r ans§xprassien ohthespyesponding maghsy igoragoriofngspeaHing epmpination
Fi gur &F arkérdleh &P iRt aLiQaRIYf IR bloficdl @galE hbidositacted with the
t ransf or, ion.versus categorized clinical benefit
Figur%m§¥ CHHM clinical benefit TGF-al pha Figure

44 odestvingdlior ideptifyinige said agen\igom said)observed £ffg® wherein an at
Fi gureat @ G Hifferéhk:é Betwddn RNk bf &ipfesdibrIbf the GndPkéli dand or
clinical,.benefit HERZ-ECD Fig re17:CNeriem% i al 1
expl of% 6?§‘°8u9 L AR s ST 'Pog’-e r 0ok 8f Ahg e¥olegical ryysrple
and Toobtdcted Withhthe eguodidate #emt amdrthe|lpigh of HERZssR@DOS the
SFig Lﬁ(ﬁreﬁiéﬁ/@éﬁg&%ﬁhﬁ ééﬁgbﬁfb%bﬁfonﬁif alarife® !'gedeis i¥ethk Qliquot of
progrgssi onl.dea ased on ex at or I ngl.e marker ..
et~ o8 Teti P Aoonied R el 45 Gy AT fycacion
ti me efengéedt bf thasenilidate agent.

In still another embodiment of the invention, a method of deriving a candidate

agent is provided said method comprising:

a) - contacting an aliquot of a biclogical sample from a cancer patient with the
candidate agent and determining the level of expression in the aliquot 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,

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,

¢). 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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exploratory single nmarker cut-point Figure
10: Atnphiregulin Kaplan Meier plot for tinme to
progressi on/ death 10based on exploratory single

WoR#RN0g08It - pOi Nt Figure 11: Anphiregulin Kappefippbeafoaoso

plot for tinme to death based on exploratory single

mar ker cut-point Figure 12:_%5[3 Kapl an Mei er plot for
time to progression/death based on exploratory single
mar ker cut-point 15F gure 13: EGF _Kapl an Neier. pl ot

for tPmeomkingiog: of mukeacar xpre akiaHa P? the; biglpgicahgnmele not
cut - pedntdctedi gﬁhethiﬂcjagﬁ%ﬁ EégaxtKgpiramdm:tieﬁ qfl 01 effet olf the
tinme rogr essi on/ deat ased on exploratory single
narke%a%gt&ta%%g?lﬁt Fi gure 15: HER2- ECD Kapl an Mei er pl ot
for time to death based on 20expl oratory single
MRfdf4bIf Wthe R@hditlatl i agerteis hbcaAdidetecaiipib@ofyosigent. Preferably, said

c L nat | . E_J ovi ng the separation
bg{%‘e@% allg%g ‘%?%g‘t%‘é‘r" eﬁ“ﬁ%éqéaggﬁéfi t/lesser clinical
benefit groups in P.. Ordinal clinical henefjt
HEF@‘@@D“T%PQ’QF% azé['sﬂlb‘fen%\?fr’aﬁa fatg pgeat %ﬂ"@% by theapsthod
exqbaligg tonlye muéntjpaiinpevidad | og-rank p-val ues for TFP
and TT' D for a combination of TG al pha and HER2- ECD
FiDaHoRhel 8mbblEBenERhE et @ phiaRladu VA pRépaPhidh bRbrising

time to pragressian/ death based, on

o D PRSP ETS THEGRERATHAR HePREF % ut - poi nt 30Fi gur e

19: HER2- ECDY TGF- al pha Kapl an Meier plot for time to

d Enyeh anpthesgmbodiment of the invention, an agent according to the invention is
used for the preparation of a composition for the treatment of cancer. Preferred

forms of cancer are disclosed above.

In another preferred embodiment of the invention, a method of producing a drug
comprising the steps of the method according to the invention and
i) synthesizing the candidate agent identified in step (c) or an analog or
* derivative thercof in -an amount sufficient to provide said drug in a
therapeutically effective amount to a subject; and/or
i) - combining the drug candidate the candidate agent identified in step (<) or an

analog or derivative thereof with a pharmaceutically acceptable carrier.

In another embodiment of the invention, 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 is used for deriving a candidate 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 patientcharacterized

" in that said treating or tréatment includes assessing in a biological sample from the

patient
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on exploratory conbi nati on marker cut-point -31 -
Exanpl es General remarks to prediction rules: The
general formof a prediction rule consists in the
wiPRE1dibseat i on of a function of one or multi pL@mp2es/004950
bi omar kers potentially including clinical covariates

to predict response or non-ngsponse, or nore

general ly, predict benefit or Iack of benefit in

ternms of sujtably defined cli | endpoints. The

si npl es® MBKEALSRE BF HELRIELHBHP F‘Eﬂ r g6 sedectedyfrom the group
uni var i abssistingeh epidtrnaligrobth aadgnitahgsrmingerosvth fetor alpha

pr edi ctig&a %aqi(gpﬂggg Ay neans of a cutoff or
[

threshol S can bBe p hrased | n terns of the
Heavi si @embingten ghmpger 36%69 &empriting g apphizegalfy marker gene
bi omar kaﬁd e aadkegiate Xelestbk rffornh héh Rpiilafyal pgeeitict thabr, a

b e ot SRoliPtip FRS S gkt odd duERF s BORT |

the sinplest way of using univariate biomarker
EBS haitiithie | 0T P rRddicaiienn foruiresing|d hatrh @nSérlTpitﬁnt and

; pire (of ® MR
UL i e, B s
wrREETRRGe: Rartagvlasty foothe axidrod 3Chn | evel s are benefi ci al

for the patient. The situation can be nore
chimy podfdred dnibaelimaitcdithcimvartioal msthe @edof the bker dimerization

¢ Qii‘)?dlﬁwt ?@%@Q@H&’f’a& az' brd dfa E@r@dfchﬁle& B t‘i’&‘?ihg g hiim3h CartdeSfhtient,

I at ction r er . to

fheliswimaes iprludrcspeunmBrdnaky §46 oy p eAEk et of marker
egmp la $eastGmeatimatee rpdausitymdming ypokie Prefakhbly, the level of

?:&HFLIS)I of ERE n@arpér%m{ %Frt e>ﬁe{fe,tl o'f%xﬁrgééﬂ:q 6fnth@ SinbHafigh of

popul ati on reSS|o S are
agis*‘%r EFERIS AFseie Pﬁf?@@?ﬁ ﬁl@ﬂcﬁaﬂw %ﬁtﬁ% is an antibody,
apafeysils the Altd:!ods@cmrﬁ’aéfgtsblﬁ, b matiewsis tahirdeast [vender,advarian
tmc&‘ﬂfﬁ% C;L%QP& ﬂrgststgga hgﬁtl on, one of which
possess Wor se ‘prognosi s 't han the ot her one and at
bi.omar ker e essi n for this tunor

oo lD BBt e G AR (o rkehgncs Matker
apeibﬂylsﬂ@hde\m abakerhpaoteino pregastnsalfsciobrd abayrin allgretepdimhents

r 6f alel merm‘onc bidtieal vRgReh} theaffcRhegdp $1aes wva of expression
ver sed

REE tbf'ev&r%n‘éer%epag@a%f’ R skt o 30

prognosis. The overall opposite effect was masked by

t f1Re GAMAVIRA LRanhpED rse:%u\éﬂ@e nstﬁgdaddhﬁg&@y afel @toelda@nasah@cthe

ana SI S,. as rt of ction rul everse
fptge present 1nvengon, {he {rue scope OF w{uch 15 set portth in the

appended clalms 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 benéfit Amphiregulin
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- 32 - Miultivariate prediction (hypotheti cal

exanple): For a biomarker X it is found in a clinical
trial population that high expression |levels are
wi J08fM1bghe @associ ated with a worse prognosi s pcrmp2006/004950
(univariate analysis). For a second biomarker Y a

sim |l ar observation was magl$0py uni vari ate anal ysi s.
The 5 conbi nation of X and reveal ed that a good

p@%qpeajsl S 'Scﬁ-ﬁﬁﬁl&lfnu%% %'e piprkers are low This

es the rule to nefit if both biomarkers
aFigubre: ow sorfrdingt @WC@WQARDH%%EGEU on of a

Heke: e pr eslicRidw Ex;fl&l:ﬁﬁﬂr Qﬁﬁpou’ft‘é’ IEam& Iik?gnf‘a ﬂﬂﬁek P& TTP

rul'e there is no |longer a sinple able in
an uni vari at @nddg&efor E""@h‘r?fé‘@}f’n%cﬁ gﬁ e%lﬁih"e@%‘r’@c
| gigales:i N X WdH-alped Ki}iﬁrﬂﬂ@fef @1@{ foy nﬁfeet@i bﬁigre@m@lﬂﬂéa@lﬁ based

10prognosi s. These si es show t hat
predi ction r GP&EEP ‘?fyé’r'i‘ e\ﬁ"’?ff%ﬁi“ RY¥ari at es cannot

bEigutebged on TFealplni Kaplaat delee velbt dbr emoh tdi deavhr beded on
The conbi natl 0 onar. kters plus a

O (=
pot enti al adj rl? Eorym%kgg\?]g?w 3"does not allow to
afguriOsi npl dmpHisgilon Khplps Maeapldis fogitingd &0 progression/death

bi omarkers. %?éh%h'e?@bfa@&ﬁ?f%@%kem& EJJH | stical

tasks conprise the
PFigureellect | ofrathiveawlin daplan B‘ﬁfaf’k’érfgf gime to death based on

Pr e- sel fzctl oraxlgf,m[&yg eh%aglkelrem?@émor ogEostl C
covari ates ec 0 i omar ker 0
£ BBt Bhe " at BGR Kplynblcit @ tdubfimage b rsioh B grased on
b| omar ker pr eﬁﬂstatmsmngQialrMSuﬂ-ptdmdi ng di ni cal
091\/ g irl%t espr & C(f%nll(ap an eler p‘leot fe 1\'/ ? 5(0 dS [h\ sedo or% exploratory

bi or et ong” at*® ivari
| evel 6. Sel ewgleamrkdr cht-pomt ker pr edl ction functions

ng cli var .
TR i g T Rk B E MR Bof (0 e &) PR iy Stace
Pre- sel ect i of2w o &MplPErAre sipsle mirlics £t Porple
StRhisSit cal  MER2SEEBCKASNh Meier plot for time to death based on

exploratory single marker cut-point

Figure 16: As example for a combination 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/TGF-alpha Kaplan Meier plot for time to death based

on exploratory combination marker cut-point
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candi date biomarkers is oriented towards the strength
of association wth neasures of clinical benefit. For
this purpose the different clinical endpoints may be
wabobf/eesgbor med i n derived surrogate scores, pa$/EP06/004950
an ordi nal assignnment of the degree of clinica

benefit or norbidity scoressjegarding TTP or '17D

whi ch avoi d censored observations. These surrogate
tEansHorned measures can be easily used for sinple

Cc ion analysis, e.g. by the non-paranetric
Spearman rank correl ati on approach. An alternative

h &eperhisretnarks seprictlietidn odear ker neasurenents as netric

- 33 - covariates in Tinme-to-event regression nodel s,
as e.g. Cox proportional hazard regression. Dependi ng

0 fl‘lh& Eé}efdl &b ?{r £ pledidtioh kbl wbnsRE: i8fthd §RciRE@FRIOL @ function of
val ues .S, St.e r ke .S re-pr.ocessin as ..
o 35S pihiechiEatlR bIT RATEp T RlOT R o i
ofesBenist @b ingngesgprss, OF Moz ge@pﬁgy,imgﬁ«y‘.,beaeﬁt or lack of benefit in

St of itaRlYy HehedicRiMicdliek@pdoiatd. USing 5 percentiles
i nstead of raw neasurenents. A further approach is

| BEP §1‘1“1§;§l&p f(%ﬁﬂ BE Xg:rr%cﬂétﬁms Eo%rsis@»l_?.ta%’ ufly@iatePYhodel without
di spl ayi n e scatter of x;aX|sfb|onarﬁer val ue,
y a%faBalss yagrecthg predictionds Hetguniaed by msansofsg qypfk or threshold.
pPThisent bbplsased illedres af g2 QRIS Giclied foTRtspedfic cutoff c and a
r %&.ﬁaﬁ?&r %Féu;ré}ﬁexﬂi m?h&f &Q%ﬁ&aﬁy SaiN oS ABPB tB%e TRl 6

n u €

ca e use to visuallze t assocl atiron o

~ bi omar ker and cIingcaI benefit. 10The goal of these

“different approach¥s?{% el trarediddt i on of
bi omar ker candi dat 8sH (xhi)chl shroprainnB. associ ati on
wth clinical benefit in at |east one of the benefit

MEAS W @8 siaAMsOWBFof vibigl hivagiatebicindrRér b @emBRe $pR8iction

are n ontradictory. Mhen.there are.avai.l.able .

chfier Bisog bepee FER e IS o Su@bR ufligFasipn of e
bilivertior of theviffett, dé- nihsther bighedrilow iexpressiondevelsere heneficinlgfor
ceélpdiiir. @ sign of differential prediction 15which
makes the biomarker eligible for further

C?Héc' ngJgFlgI; iceglnbe ég?e cogi ?fcﬁctgcjl ?%Lln@%‘l c8\]; r{a%ls & o he copsidered
clinical prognostic covariates:; The %ernw.c mcal _
cHfvHPT 15Fé'?tl%\?'§fﬂa§<etﬁsaéﬁ uped i exdiiyapategredigiopgples. In order to
| fiugtedtibe BuaDetitard i ppbihetidal eahiptds are in gener al
avai | abl e at baseline. These clinical covariates

CoRRHafed gmg{tzl\p)tﬂ'r? eticllfeRiApk):. ON | i ke sex, age etc.,

ot her anammesti c i_nformation, conconmtant di seases, .
28Tt Rtogtries it 1ttip &ouldi 82 clinde, tal ppylptes that high expression
ekatld aratassocisted edtinowoltsalporgadbay funparisteahdyss) ol tchiseraaalysis
k ' r - i

qianel i‘ﬁﬁ%ﬁhﬁ%ﬁ“ﬁ%&ﬁ%ﬁ%ﬁagﬁ%" r: ShEEMBh|CA hoseys o
pEPEe PgReSS W theothsrione prdel the s3@g tpf Hledjomprgenexpression
cforr mhic almah gogs & ghagihnbighdri Aladipsted dovaeiats dnalyfis reveals that
0 . Loy L

DleE ol oo Pt n? S fon Sk Bl bBR VA B ey reyorecd
2e- dritie dhe Spagh Sa1es . lovhe cxrapion: Ipvely ansrassasitedc pith petter
OproghatisC The ovarall bpp@ie pitcawae nsisitell byapp coachestutrer type —
PLET 58! GELIRG o QBTGNS A0 DaliSordhe Wibdicil AL Shersed the
towards the strength of assdciation*wth measures o
cirgstienl benefit. So in principle the sane met hods
apply as considered under 1. In addition to

statistical criteria, also criteria fromclinical
experience and theoretical know edge nay apply to
pre-sel ect relevant 30clinical covariates. The
prognosis by clinical covariates could interact with
the prognosis of the biomarkers. They will be
considered for refined prediction rules if necessary.
WO 2007/ 019899PCT/ EP2006/ 004950
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- 34 - of a biomarker neasurenent which results in a

nunber which is scaled to inply the target

prediction. A sinple exanple is the choice of the
wieaylabge function for a specific cutoff c apgrERoosossoso

bi omar ker measurenment x, where the binary prediction

A or Bis to be nade, then_g f H(x-c)=0 then predict

A. If H(x-c)=1 then predict 'B. This is probably the

nost _conmon way of using univariate biomarker

HW’@FW%@W@?‘F‘G#‘FW@ The definition of a

pFedh Gidneikdr UQ ¢t is Foundsimah kiinic adalpopolation ebat diighnéxpression

t [ S t r

o Bl R SSELUR i FRRSpBRS AnfiERA0 RS, For o
s ¢ficpah bromagkes ¥ aoﬂfflalaérﬁh%attqna‘ivﬁ MadesY ugivaate éﬁ‘ﬁlYSlS The
r Gcbthbﬁat&ﬁi’bﬁ)e atidiK @Bvealled tisdt atgbed paghbsy Pherh ifbdth biomarkers

32%?%{}' ét-ﬂﬁ? 'PEHE-AH E faif HQQ [ir %oﬁla\;loﬁgrkg&eagef f)e% some

sone percent.|
t ol s&ANIEmtqoeﬁef@@m af be HFFB( éedgcuof'h@“WBGP)anF%‘”r the
ac&ﬁ&hhﬂldrﬁ'ule@ﬁl@fﬁ %o h‘aﬁ@eraﬂ siifiplp euls phiagdableiif ad Luyivariate sense.

extr I S|
f % 1(%’% e?(ﬁ%?s?édp%gg\ I)g ﬁ*Ll]l Q)Z n?ltupdéﬁ?au% %\ﬁfeaﬁt a better
rB’g?&fl@P“to t he measures of clinical benefit Then these
results can be plotted to allow for an either manual
s&hese tsimple @amplee shpdvo yhas gedistar olesawigio aind fwithioor covariates
Opianmahé hifiged D Bh %hmv&%aé 1&a%f*%3ﬁeaoelmh erheRGRBIAALSK of

sin ere at each test
cHt“(l_ffFfle blvaagesii g‘&é‘rPQX%lg‘nE%‘EHSt%“*ab%F?YﬁF‘;}“cé‘?Féﬂoéﬁjé"w to
Pasigh cimpdarebitiohhipsaoweriesinglebioemuiets. ng Hazard rati os.
Then the results for TTP and 20TTD can be consi dered

t o@etdhel mbtho@y der to chose a cutoff which shows
prediction in line with both endpoi nts Anot her

uq.ﬁe%rﬁglcaq oc%%lgpr;sg[heg os[légr;e‘t' a. pr edi ction function

er Cox regreSS|on
nodel bbPs-selegtion @ﬂﬁﬂﬂﬁéa&ebwﬂi*ﬁfkﬂjs set with bionmarker
val uesz, ( Pﬂﬁ&ﬂé@hb’n bf Bleednd el eh) pAgn6di¢ Abtadik@s Then the
g{)ﬁglu?’e :jgaea%ou' b%(%snsullr iy ﬁecﬂ&ﬁnqgm&%nmeatnrﬁ%{va{ %g levil A
furthet pdegiopiof |bu<gmar§ertrzsecbﬁs@ ftlh@oamdslrisﬁ Bpcdone
I'ikeli hoe&,ahaiekaa(nq;mmmu@eﬂ c transformof it),

wher e % h gelec‘ctl{og%tfbf())r 2 pﬂ? eldsc¥101q ‘ﬁﬂls t.l‘gl#s 2t a g‘ﬁﬁt?van?te level - |

pre-deternine
t he predddedtion of tb&@gkerm%cnqméumt@naw@ﬂlwhmaﬂl be

pl ugged iplagiaeonE: thliGiiaderd the density ratios.
30Ad4: Sel ection of biomarker prediction functions

including clinical covariates at an univariate |evel:
Ubhe/tellpving texe detailsehedidferept sieitsng only one bi omarker -

W th

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 <ensored
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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regard to clinical covariates this can be a

mul tivariate nodel. Thi's approach parallels the

search without clinical covariates, only that the
wiRlobasisseshoul d al low - 35 - for incorporat ppgrbidGsoos950

rel evant covariate information. The scatterpl ot

met hod of choosing a cutoff z;allows only a limted use

of covariates, e.g. a binary covariate could be col or

coded, vvlthl n t he plot. If the alysis relies an

r SRYEaE dh aﬁﬁﬁ%émﬁlt t‘FFé??S‘PHén?J%E‘ i Ezso@smé?@gﬂwf iiazard

meegyescibn t Depehding nl ﬂhHEt)atlstkalu&smb byorb of teiHiomhardkedvaliek ehis

CUeB ey SEAANRSEY (OReLl, S0Xe MRAElce dRBAEL SRS ons

or an ea y I ncor tion_of covalrilates an
t AR Ehsyuse ghppitablg seples SpAlter Veé)a Pyspdidizaiionsisrilke eg. using
C ptatiftilaecmsedd of hewadpdisienents. By fictennpprioach ednsietion of

d Bﬂrgnﬂg sGtY lo%t &, % qf“d&;ﬁ:&&‘%ﬂ@ lsca&ErAﬁfiJ @&- a%cEebmF'ﬂHé} Plue, y-

In a strati
c AEFTBRESHE 9 igicel epHb @it FioBle PAITSRapbHerRalso some non-
| p&@ﬁﬁﬁ{caﬁeglﬁﬁuﬁlf lineld} € \saliie@tds. smaklsing Splines can be useful to

S%@Alﬂ? e%£ J Kpid k&%d'&ﬁ%ﬁ%bg%@ce as

I on |on ere 1s I'on to estinmate

th i nfl n f covari ates on an ter tion, | eve
ﬁ&ﬁoq’lﬁgﬁgset e 3gPraehes i the Bieaec %ée%% et candidates,

divhidhr shntv -seaeaassbeiatibh osthaginical bemfit et leadt alniehfable benefit

r ﬁ{ehé?arésy il ed R(z}ﬁl%' x‘c‘éu'th ﬁ)rfdﬂﬁk@t:ﬁéaﬂ&es Jr@ ﬁotpéo%%&luo?ﬁ When

nsities %o be Ltbmat ed I ncl ng. covar.l at es,
L PISEAVAl ?Pé’l"(? ﬁf%‘lps’ F‘iné?se‘“paéfotc@f“ﬂ“ of biomarkers
r ethglinkaldrodinin e diffadnioarnts heullchb@ rssigoesf difidrareml padiction

b%h?cﬂlnﬂkﬁtg e BioniRLdr e {?%;ﬁe fr%h 1&&&0516 covariates

(prior to density estimation CART t echnol ogy

atlon e |on Trees Br ei
B Pttt Oy itant T b kR Coo ity T Af o, “linical
Hebvariteih Hewos pied t rescyibe A wthep informazion :a@ault) the patigng, which
UgRdn b&era biimpR rakﬁz[sel{rfea%é@ anliéf E@ﬁhatta@éﬁ%llﬁns@ 'dbi‘ﬁographzc

| t
- CmeondRy B e ek STt ¥ uaTesle s aBp B ESTpledng giseases,

apehcemifenti Shayapies et@srtltypé Hysital netemamasions,| forbmof olaheratory
p%@h\&em dbﬁth@ne‘HOVla{dv@nt ﬁ)?o;gé?ﬁesp n)edihfet kgt ﬂ}ﬁ‘orc UhRfrfndtion
an ms_C e freguently

oﬁ't"T eﬁrﬁg}t ‘%oéng'éﬁﬂ%/trﬁiésaasﬁh‘g{ H:ﬂ]] periggm e scoresﬁie tE%OG
cgnKamefSk)ngldcu, fchiwicad disesk stagiogl tirveg efid teﬂsnéla'sumgents and

Adéeasegﬁﬂsﬁﬁt alsqpeliod‘s ah'sﬁl‘f‘fﬁﬁ' Iﬁﬂ:ﬁrrﬂftﬁﬂ' whicR Ehafyllb@ Ggsbgﬁﬁd @hthahe
bi onar

rra %anate ve ntheﬁ ? ral Iﬁ th
c ATELhi %H‘SH iPRE-fEhPn iGRBEE Aitaar the
wapthparheh éordprefselecirtg bivimaskeratand pr exdi w:ttll oriefitechdowads the
CRQUINGESof sfeRitiBn fithl B@Jsufemaf QUBIE BEneAR SRR AmbipRVEBE same

%ﬁﬁnﬂgo Bl %f%gﬁﬁa"aﬁ? B9 Pttt soRTEat i e criteis

sfropl dinlddaxpgicgee fndbtoreticahlodetledge niaiy apply enprestlect relevant

biignal kfhdak®ey be evaluated, e.g. by considering
bi vari ate scatterpl ots of b| omar ker val ues where

bf%%&?@gg %gnagaécag 6ﬂpag\:}t%§tc%91d inferact Wity é rfna(;glngs% Ot 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



10

15

20

30

WO 2007/ 019899PCT/ EP2006/ 004950 - 36 - by conbi ni ng
di fferent Heaviside function by the | ogical AND and
OR operators in order to achieve an inproved

W@;ﬁ@l},@ﬁg@n. The CART technol ogy (C assifi capipRpbhdhossso

Regression Trees) can be used for multiple biomarkers
(raw measurenment |evel) and;a clinical benefit
neasure as 5 response, in order to achieve cutoffs
for hiomarkers and decjsion tree type of fungtjons
f o hipmanket meaturenicat which fesultsina nar%*s* whiehis Serieie fmply the
CARgEt predicticiequent | y cl ose to optimal and may be

conmbi ned and uni fied by considering different

Chls éﬁ@&anﬁmg {te HBRSH (RS HedW M5 FOXAToRFCSHEGc GAGK DEnd a
l oyed on d

e Ifferent levels. A first .is to .1

" HEBRBGT meEs e Pt B¢ Birbinarrtrion AS5S skt V%ghen
(i.e. based on Heaviside functions with sonme

cutof fs). The ot her LidHxicdeD then predisif oy bi omarkers in
a nmetric way (afternqukngbiemﬁpﬁﬂﬁigrnations), or a

m xture of the binary and nmetric approach. The

eyol vi.n [ [ Lct] 110N S .
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p 2drctron Punctlons I'ncluding clinical_covaricates at
arowies cprvbg faliere Firghiae scaipprplot #HB smogthing wliag msptioned under 1
C.Ld'r:]lmecn@kd euéefirneahe §u$HBMt@pitfif@lyh§ﬁeiﬁiﬁfeﬂMe@ﬂie- digtibbéon
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tyahnji.ng set.. 25The T t.echno t i
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cBURcrmbesonsigisredogather én prder ipgdioterreasoff whichghows prediction

Pindide Sith®atpdr@@binthm Al | prediction functions based
on the Cox-regression can use further clinica

Another uncommon approach for choosing a prediction function can be based on a
fixed parameter Cox regression model obtained from the training set with
biomarker values (possibly transformed) as covariate. Then the prediction could

simply depend on whether the computed Hazard ratio is smaller or greater than 1.

A further possibility is to base the decision on some likelihood ratio (or monotonic
transform of it), where the target probability densities were pre-determined in the
training -set for separation of the prediction 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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covariates. There is the option to estimate the
i nfl uence of covariates on an interaction |evel,
whi ch neans that e.g. for different age groups

widl JobAd1 Hazard 30ratios apply. WO PCT/EP2006/004950
2007/ 019899PCTf EP2006/ 004950 - 37 - Exan'pl el

Basel i ne bl ood sera from HERZ | ow expressi ng

met astati c breast cancer pafients treated with
Pertuzurriab were assessed for |evels_of HER |igands

affd issspRratng-tiorelevpmocoreyfe infarmgplivpy The sraepig method of
5 lidosing Sie6itd 0 all e 6m1g AElithitalf udehd @edrinmaspé.grmbinaryScovariate

VB8 e 23733 P i o0t B R BB A iression

Nepprpashathen the ube g 6pvasiates 1@@ nsnmflthﬂé\ﬂérq tige) is usually
AFﬁBil‘itd’r@QIﬂ‘ hé BatBXf @&Q&h IesédSén he \rixaopsthdesGytst emdbayalows for

Bar Qa{*’e%g{){léota ()f d%dﬁagi%ﬁ %&(ﬁ@%r%&sfegﬂs to-h Lovarite adjusted

univariate cutoff search he adjustment by covariates may be done as covariates in

the model or via the inclusion in a stratified analysis.

Also the other choices of prediction functions allow for the incorporation of

covariates.

This is straightforward for the Cox model choice as prediction function. There is
the ‘option to estimate the inflience of covariates on an interaction level, which

. means that e.g. for different age groups different Hazard ratios apply.

For the likelihood ratio type of prediction functions, the prediction densities must
be estimated including covariates. Here the methodology of multivariate pattern
recognition can be used or the biomarker values can be adjusted by multiple

regression on the covariates (prior to density estimation).

- . The CART technology (Classification And Regression Trees; Breiman L., Friedman

J.H., Olshen R.A., Stope C.J.,, Chapman & Hall (Wadsworth, Inc.}, New York,
1984} can be used for a biomarker {raw measurement level) plus clinical covariates
employing a clinical benefit measure as response. This way cutoffs are searched and
a decision tree type of functions will be found involving the covariates for
prediction. The cutoffs and algorithms chosen by CART are frequently close to
optimal and may be combined and unified by considering different clinical benefit

Measures.

- Ad5: Selection of biomarker prediction functions at a multivariate 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 scattezrplots of biomarker values where

optimal cutoffs are indicated. Then a combination of biomarkers can be achieved
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EG- Quanti ki ne human EGF ELI SA kit, Cat. #: DEGOO R&D
Systens Ltd., 19 Barton Lane, Abingdon 0X14 3NB, UK
TG al pha Quanti kine(r) Human TGF- al pha | mmunoassay,

werdoo7/1ose TGAO0 R&D Systens Ltd., 19 Barton pap@p2eo6/004950
Abi ngdon 0X14 3NB, UK Protocols: HER2-ECD:

HER2- ECD ELI SA was perfornmedcaccording to the
recommendat i ons of the 10manhufacturer. Anphiregulin:
Prepare all_reagents (provided wth the kit), )
s PR FRbiEIng;ditfarens deayisde ingden b tthﬁh’tgﬁél AdNPyand R operators in
sardet &sachieve an infpirowd @ecdmtienCoat Goat Anti - mouse | gG
mcroplate strips (R&D, Cat. # 15CP002; not provided

Wt dAer kidhholbly (88sd @8 ALRCRIKANEN T3 eRPWad YeNBLd for

ELI SA pl at e. termne of the required.nupber. of

wmwﬁ&lff’ bbb et Searpeal 1<IE) GRS S Feg} measure as
senpdes,) in ordet &F rihievet dueoffs| fat didraarbert .and Qlkdisiof Ofeeutype of
gﬂifg%&g ?cﬁ'g féﬁ?:ti@ﬂ.t "[ﬁgdéﬁltéfgr Qli/d o rimrhéﬂ'tchgs@?kb);f ‘CART are
hE u_enltl}p close )to o%tiem%f and 7 may be cglrgl:tajing& Gnd unEﬁed'by %nsﬂerin-g

different clinical benefit measures.

The Cox-regression can be employed on different levels. A first way is to
incorporate the multiple biomarkers in a binary way (i.e. based on Heaviside
functions with some cutoffs). The other option is to employ biomarkers in a metric
way (after suitable transformations), or a mixture of the binary and metric
approach. The evolving multivariate prediction function is of the Cox type as

described under 3.

The multivariate likelihood ratio approach is difficult to realize but presents as well

as an option for multivariate prediction functions.

Adé: Selection of biomarker prediction functions including clinical covariates at a
multivariate level: When there are relevant clinical covariates then a further
-improvement may be achieved by combining multiple biomarkers with multiple
clinical covariates. The different prediction function choices will be evaluated with

respect to the possibilities to include clinical covariates.

Based on the simple logical combinations of Heaviside functions for the
‘bicmarkers, 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

1atios apply.

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

additional covariates.
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by filling each well
W feEdo Wi th the Kit;
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5remai ni ng Wash buffer
pl ate and bl ot
1
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usi ng

ate each wel |
a total

sh,

and wash,
of four washes.
with 400 pl Wash buffer
0.05 % Tween- 20 in PBEEMAS6/004950
a mani fol d di spenser,
After the | ast

repeating the
Wash
(not

and subsequent

_MALS remove any
by aSpirating.
it agai nst clean paper towels.

ledt andard dilution or diluted sanple (see

I nvert the
Add

bsheYhe B166d ¥ed fromRERDIS wiekpressiigatettstaticobrdspaintdripgtients

Sheﬁte? HHQRE,Q
r BERZAHERE &

pgl"?%ﬁ%%a%se

oP MRS fLals LRI Readlad
our a
?‘Fre aspi rati on/ wash as

descri bed previ ousl y. Aspirated sanples and wash
s Bltbitised i aatessnteneaf thelsenint: bidnadykerait ory di si nf ect ant.

Add 100 pl

(

Det ecti on Anti body (provided with the Kit)

IMadkeed 1: 180 AskuylS5Reagent dil uent

DisigbutigoVvi ded vvi th

3@}52‘%@ L (Ijﬁﬁi ne(VERIEA, N I Id) oA{a bl .
[ In PB ?f per wel | hle lovl 12B,
ours at r.t. aﬁ?ﬁe‘% the aspirati nirleaveniaan
escribed praviously Add_ 10850 Heverleedi 1 ution |
pAntphéredstiine pt mwbmmmmmlmt wi [RIELY $ystewisdedl, 12@Bartoh
the kit; 1:20Gydbhutidh i n Reagent Lghd, WBikgdon CHYLINB,
Wth a new adg 'k%ﬁﬁé&gﬁﬁx{ IRt # Besdzal ¢ or mn at
EGF Quantikine hurman EGF R&D Systems Ltd., 19 Barton
ELISA kit, Cat. #: DEG00 Lane, Abingdon OX14 3NB,
UK
TGF-alpha Quantikine® Human TGF- R&D Systems Ltd., 19 Barton
alpha Immunoassay, Cat. #: Lane, Abingdon OX14 3NB,
DTGAQO UK
Protocols:
HER2-ECD:
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 kit) 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 plate.
- 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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Repeat the aspiration/wash as described previously.
Add 100 pl Substrate Solution (R&D, Cat. # DY999; not
provided with the 25kit) to each well. Incubate for

whod1ddoo r . t . Protect fromli ght . Add 50 p| PSEEP2006/004950

Solution (1.5 M H2504 (Schwefel saure reinst, Merck,

Cat. # 713); not provided WBeh the kit) to each well.
M x carefully. termne the optical

density of each well diately, using_a mcraoplate
30r €a fplr@eeteaflbwa!éwdnmrgﬁe AFFBFAUNE GRA BRCest Rrrgdtmaes fo 3 wtal of
A 40 niphtriwasieshWasly Wbyl filliag cath sell uht}oﬂomd; Washpbufga {not
in 1 0/ e& Qltﬁ %ﬁ' knablﬂg '%“I‘gvggm QgSA I%%qléé{) usﬁ%g? mamfold

Anphlr I'n so utrons in
stabl e Ei@yaﬁﬁ:da we'@xgue&ﬁoﬂs wEations Rbee s 55 Bpshagemove any
From thm:aaimgqu&kl& edifanmph hspirating. Instohk ot uhd dlot it Awinst

arrphir gdard curve was prepared freshly in
20 % B ngfg%irl or to each exper| ment . The. hi ghest

concené%tlp‘bmﬂ m@dardo@lutwns@f ihggg tampple Aese daelom)mfﬁ well.
of t heClraigbitip efietlevdty pipettingseput i on) . The st andards

pr ovi degl bl e EuliaarklipEAGER g

st andard c rve rPXZ’ZIS 0 ) curves
al | onelncubpte fige2 bpwas abk-§ of 2 seckingplatiosguat i ons f or

every RigeSiAhe ﬁﬁﬁbﬁldrﬁ‘@adlﬂals dessAbgd esviolien sanpl es

i t i ﬂh{#&?. Fickpl? (RRCSEN SR o "t ey

nmeasurdginfesfagfupl i cat es. Dependent on the quality of
t he -dahdéd 100n¢l Detestidd Aatibily @rOBMdSwiR txekihnliluted 1:180 in

det o1 gl il fix SBOALE L 4RHBRAOUEHoA (Roth Albumin
reagenffé‘?t(oﬁr‘b\ﬂaéé‘é‘"s#?}ﬂﬂt% waspyed) Beravillar d di | uti ons

( pr ovi Betbate for 2 hours at r.t.

- Repeat the aspiration/wash as described previously.

- Add 100 pl working dilution of the Streptavidin-HRP to each well (provided
with the kit; 1:200 dilution in Reagent diluent). Cover with a new adhesive
strip.

- Incubate for 20 min atr.t.

- Repeat the aspiration/wash as described previously.

- Add 100 pd Substrate Solution (R&D, Cat. # DY999; not provided with the
kit) to each well.

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

- Add 50 pl Stop Solution (1.5 M H2804 (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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with the kit) and sanples Renobve excess
anti body-coated mcrotiter plate strips (provided
with the kit) fromthe frane. The frane is now terned

wolzb&fy1ieat €. Det ermi ne of the repgiviRMosn04950

nunber of wells: (Nunmber of standard dilutions 15+
nunber of sanples) x 2 Det_s;_m’ ne the plate | ayout.
Add SO pt Assay Diluent RDT (provided with the kit)

to ch dd. 200 anda d di.lytion or, dilute
SBHEN 41 Wﬁauhop ke AmeRraAC K PR TR dagis provided
waith th BBISgekit ppdatdders limese syanpirgetitvenBxcelkbged pysis of the

Rl bk EenblaB AR Bq o Prof Bigydsdl i

[ ncubat e on a rocking

platform,. ate each well and wash, repeating the
péﬂ’@gggg“{q{]ﬂrs%'glp("?'nes for a total of four washes. Wash

bWheen Ishinplgs emohdilweéd 1iinRedgdt pliluvts bll Buhples were within the
(meqy hﬁil%Q omte fméxs E4¢H SampUSvAAdn éhsired id @leilcﬂbss PRP&RIent on

s bt oo A S o

| repeated mhebq@qmcmdmhmfnetesa@al nst cl ean paper
towel s. Aspirated sanpl es and wash sol utions are

tpgeted with |aboratory disinfectant. Add
200 pl,of Conj ugate rovi de e kit),t.0 each .
el 7 it St Hens SoR AR oty gl kB Bividea
Incubaﬂ@ﬂ@ﬂutkaﬂﬁﬁamleat r.t. Repeat the

ZZSL r2 Qféén%VeS Cels aﬁttl%a %lf):htt@ﬁﬁnabﬁtét Qlagd drips EpﬁoxElﬁed Vlth]tl )the
ra ut.l on o e |
o oo Hgp theTiahid! Fre Pt i B L RE Y BERA phhet.» L1

“Pr ot edPetenming pf Gk requiysd nppdersef wills: SNombeopfiptandard dilutions

(providegmpértdisdhflesf k) to each well. Mx carefully.

- Determine the plate layout.

- Add 50 pl Assay Diluent RD1 (provided with the kit) to each well

- Add 200 pl standard dilution or diluted sample {e.g. 1:20 in Calibrator
Diluent 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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WO 2007/ 019899PCT/ EP2006/ 004950 - 40 - Determ ne the
optical density of each well within 30 m nutes, using
a mcroplate reader set to 450 nm EG- standard

WO 0w 5019899 The standards provided with ther/Ebleadoossse
kit produced a linear standard curve. Al so 5very

smal | concentrations showed,getectable results. EGF
sanples: A total of four assays with the sanples was

performed. Each sanpl e was asured. 2.-.5_times, the
huniser DEFiBiae ahf IREH HrsiBe P aacge‘ﬁgwétmﬂ 3 Rates using a
qual i t shiabplataecadesuet tost5S0mean +/ - SD) and the

avai lability of sufficient amounts of serum Wen
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T Pestaidede BIPpHe iR ahe FUSAINY rredissh e Sors BORaaT e fiso
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MEGF@impRE: plate strips (provided with the kit) from
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A MG AR i
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Chingageangt pf th EblSAevery pipetting step.

TGF-alpha:
- - Prepare all reagents (provided with the kit), standard dilutions (provided
with the kit) and samples

- Remove excess antibody-coated microtiter plate strips (provided with the
kit) from the frame. The frame is now termed ELISA plate.

- Determine of the required number of wells: (Number of standard dilutions
+ number of samples) x 2

- Determine the plate layout.

- Add 100 pl Assay Diluent RDIW (provided with the kit) to each well

- Add 50 pl standard dilution or sample 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 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.



(8}

10

15 -

20

30

Cover plate with the adhesive strip (provided with
the kit). Incubate for 2 hours at r.t. on a rocking
platform 25Aspirate each well and wash, repeating

widmopé9gess three tinmes for a total of four peagR®se004950

Wash by filling each well with 400 pi Wash Buffer
(provided with the kit), usikng a manifold di spenser,
and subsequent aspiration. 3\ ter the | ast wash,
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2 hour miabplite teadai>et fodp@atn-t he aspi rati on/ wash as
descri bed previously. -41- - Add 200 pl Substrate

Sq@ptglltg‘ﬁ-s(&;dggd&gg: with the kit) to each well.

I pgubat e for 3.8 in at L. Pr ot ect f.omli%Iat. Add

5 b paaiasg kg ded it L UL RIpRdres RSRT e eut Also

weetrly smbll gorcentsitiohs showeDdetestshilnesulise opti cal density

of each well within 30 m nutes, using a 5mcroplate

I gatedlplthmpRs:450 nm TGF-al pha standard curve: The

Sltﬁﬂn%fcryglﬁ PLov! d W, starl}l Feh %a‘ELIr%%mléciit R eg uw%reedméa ured in 2

| 8 A1y VI fhirsamples ay Bprlormsd, Spmples werbmeasured

shdirdepdedentassdybe resul ts.
The serum data was analyzed to identify factors the baseline serum levels of which
would be associated with response to the Pertuzumab treatment. For all factors a
skewed pattern of the distribution (mean, standard deviation, median, minimum,
maximum) was observed. A monotonic transform was used to reduce the skewness
based on the logarithm: Log(x+1). In a univariate analysis, it was explored whether
suitable cut-points for the factors could be defined which would relate to the
probability of response (in this example defined as clinical benefit). Here, patients
with clinical benefit were defined as those who achieved a partial response {PR) or
maintained stable disease for at least 6 months. Scatterplots of the factors versus the
response categories were investigated. Figure 1 and Figure 2 show a plotting of the
clinical response categories versus the logarithmic transformation of the serum

levels of TGF-alpha and amphiregulin, respectively, to exemplify the approach.

Based on the scatterplots, cut-points were selected for the factors to define groups
of patients, who have experienced greater clinical benefit. Figure 3 (TGF-alpha),
Figure 4 (Amphiregulin), Figure 5 (EGF), and Figure 6 (HER2-ECD) show the
clinical benefit in relation to the different factor groupings based on the exploratory
cut-points calculated to the original 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 benéfit.

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 progressionfor death (TTP) and time to
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10In this exanple nultivariate approaches were used
to identify conbinations of factors that woul d
further inprove the identification of patients with
greater benefit fromthe Pertuzumab treatnent.
Results, as ‘derived from g3CART approach
(Cassification And Regression Trees), are reflected.
‘The CART classification approach made it necessary to
specify as the benefi tPaferffdatmy val ues in clinical
15 benefit above of 0. As variables serumlevels of

AFEE&OEQPPRI@F n@ iRhRspofidiarte@tthdnd witrH ERRdimesigation inhibitor in
[ natl on of serum Her2-ECD and serum _

~“enpl oyed: . &
a‘P@W-‘éP%B“Wé& eSIRSPE sel ected to give best results.

a]:r ORskdtheGAR bislegichl @n@&tﬁmsm Ziedpatisnts pheristhediolagical sample is
n‘gi gt ion g]fg sernu %X L2 E%‘Paand serum TGF- al pha
| evBIogd serp the PV §F SFREESIC ing inarule for
exp oraxharkyr mretedg mqod@d biothe epideimah groarth fecterapeken 2qng or a

t he st | o Ses M "
Her 2- Iggg%]rﬁﬁues an o g%%%ﬂ%%éd%&a val lﬁe%h wherein the

capt urcompimation p aatken pRoteips GG HY Mk eeps ggnsists of the
popul qﬁdrg&ﬁ&gng&%é&u@g a reasonabl e nunber of fast

progressing patients. e ows the clinical
benefit iHeeRIASED rgr? T@éqgffp TR FOHEREEEN
- conbi natimeaﬁjpgﬁ@ akeshidmmhheroexpfaoton bmrker gene,

ciToct of U GBHE ?%@‘% %’Puéf&%fﬁ%h AT S T TR, marker

TTP and gérb, athe Kapl-an- Mei er estimates and the

icant effect of
gropqi]en‘gbjbwé@tmgﬂae@élﬂﬁlwﬁﬁ‘lepéh of these factors for
on the clinical outcone of the patlents treated with
" Pertuzumab. - 43, Patent - Claﬂ] A.net hod aﬁ K e
¢ awithod; apgonding tedlghdevheeiy e Sisb 0 6F agerHing, tiggparker profein

| P e&gﬁﬁ% ﬁ%%esg{o\ﬁs‘?w' tHe Eé Fﬁ with thd HBR aﬁﬂerﬂa%ﬂ ﬁhﬂo@tor in the

| etbollBS b% ahé Ahrkdihpdiiet & the rcombpadtios nif makpr peiteigs tiwded by the

st.eps of a)assessing in a biological sanple fromthe
ma%lierg?ﬂesc BP&Snh t he bi ol ogi cal sanple is bl ood
aper amssingethb danall offexpressies of dre tirksr grotainkencogedobeithe marker
angd B{e copn%u?zm ec{f%r @P&%lgs tachod bﬁﬁ{ekrﬁﬁrkﬁegkﬁe@r

terns encoded wt Ii)

ae néstenm@ng vehettiee TR BEETRIASSIOR aeeRedrn siepidd) i ove or below

enc Lo viBlker genes consists of the marker '

pr oipg?%s encodeed by -the epidermal growth factor and

"the HER2 marker gene, - the anphiregulin and the
Tﬁé’m@ﬂfoﬂﬁhc&&@‘gﬁtb st Dwhereinkie tlgesheld valtdis determined before step
aﬁ% %E‘%l ziﬁl dermal growth factor and the

%%@ﬁ’éﬂ d predicting the response to the

nr e@smeﬁg thi tével heé epRsslomef itratader iprotetsi enspdedby e marker

pat i ent eva LER n?ark]:

et #05 05 %)u?#loﬂ%fttgﬁ‘kire%kénﬁ é‘HCOﬁ ?’epc € I'E%IIGS ina

ereln
as s@lssiifigof buelqmai srmplestwhereiaribo biodpgigal tSﬁ@Pl@ﬁrar@e'PlOOd serum,

9 e ”Emﬂ ﬁé}ﬁs SQORI Rafhne vaith e e dﬂe@itzsmsu@m@ﬂ ed by

enes conpr ses a asses n el
2)ex pfr%'@%ﬁt@ﬁ %ﬁ TSRO R rthfb @6&%}% t’@ﬁ@ 8’3%9“% %@\f‘ dirization
MarikRibige REhe Netdl O feafRbsiat bDtheaharkar freteip entogicd by the marker
encoded by the marker genes, a2) determ ning whet her
the | evel of expression assessed in step al) is above
or below a threshol d val ue.



3. The nethod according to claim2 wherein the

threshold value is determ ned before step al) of the

net hod of claim?2 by 1) assessing the |evel of

expression of the marker protein encoded by the

mar ker gene or the conbi rdBaen of marker proteins

encoded by the marker genes in a plurality of

bi o [ olvher g Eol ogi

ar B o s PRl W Bl ol BRLoRl AT ke gones
t hedgtFRinfidna stepa ithprctyriatasminpg tp)theesiqlévalbeng t he

response of the patients treated with the HER

di meri zation_inhibitor to the |evel_ of expressj of . .
The ek CORTBE dp T Rlo Qe Bt hdorhhsFeih g IR dimerisation
inBidR6r hilifk Gecfesdinsdidtion o HIHRY w2k EGFRt @ MBRgncoded by

the marker genes determned in step a) thereby

determi ning the threshold val ue. 4. The nethod

according to any of the clainms 1 to 3 wherein the HER

di meri sation inhibitor inhibits heterodinerisation of

HER2 with EGFR or HER3. -44- 5. The nethod accordi ng

to claim4 wherein the HER di nerisation inhibitor is

an anti body, preferably the antibody 2C4. 6. The

nmet hod according to any of the clains | to 5 wherein

the patient is a cancer patient, preferably a breast .

cancer, ovarian cancer, lung cancer or prostate

cancer patient. 7. The nethod according to any of the
clainms 2 to 6, wherein the | evel of .expression of the
mar ker protein encoded by the nmarker gene or the
conbi nation of marker proteins encoded by the marker
genes in the sanple is assessed by detecting the

| evel of expression of a fragnment of the marker

protei nor of fragnments of the conbination of nmarker

protei ns encoded by the marker genes. 8. The net hod

according to any of the clains 2 to 7, wherein the

| evel of expression of the marker protein or the

fragnment thereof or the conbination of marker

proteins or the fragnents thereof is detected using a

reagent which specifically binds with the marker

protein or the fragnment thereof or the conbination of
mar ker proteins or the fragnents thereof. 9. The

nmet hod of claim8, wherein the reagent is selected

fromthe group consisting of an anti body, a fragnent

of an antibody or of an antibody derivative. 10. The
nmet hod according to any of the clains 2 to 9 wherein
the | evel of expression is determ ned using a nethod
sel ected fromthe group consisting of proteomcs,
flow cytonetry, i munocytochem stry, i nmunohi sto

chem stry, enzyne-1i nked i nmunosorbent assay,

mul ti - channel enzyne-1inked irnnunosorbent assay, and

variations of these nethods.



10.

11.

11. The method according to any of the clains 7 to 10
wherein the fragnment of the marker protein is the
extracel lul ar donmain of the Her 2 nmarker protein. -
45 - 12. The nethod according to claim 11l wherein the
extracel lul ar domain of th&tHer2 marker protein has a
nmol ecul ar mass of approxi mately 105. 000 Dal ton. 13.
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sequence SEQ ID NO 4. 14. The nethod according to
any of the clainms 2 to 13 wherein the threshold val ue
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o) s to.t
i e P A B 2 2 ROLER Posion o v
mamsppr@nton the degrent therdoli or ke aombimetign 2C4ndrkergproteins or the
ﬁ%én%nﬁlereof is detected using a reagent which specifically binds with the marker
protein or the fragment thereof or the combination of marker proteins or the fragments-

thereof.

The method of claim 8, wherein the reagent is selected from the group consisting of an

antibody, a fragment of an antibody or of an antibody derivative.

The method according to any of the claims 2 to 9 wherein the level of expression 1s
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.

‘The method according to any of the claims 7 to 10 wherein the fragment of the marker

protein is the extracelluiar domain of the Her 2 marker protein.



12.

13,

14.

15.

16.

45

The method according to claim 11 wherein the extracellular domain of the Her2 marker

protein has a molecular mass of approximately 105.000 Dalton.

The method according to any of the claims 1 to 12
wherein the amino acid sequence of the amphiregulin marker protein is the amino acid

sequence SEQ IDNO: 1,
wherein the amino acid sequence of the epidermal growth factor marker protein is the

amino acid sequence SEQ 1D NO: 2,

or
wherein the amino acid sequence of the HER2 marker protein is the amino acid

sequence SEQ ID NO: 4.

The method according to any of the claims 2 to 13 wherein the threshold value in blood

serum for
- the epidermal growth factor marker protein is between 100 to 250 pg/ mil,

preferably about 150 pg/ ml, or
- the amphiregulin marker protein is between 6 to 15 pg/ ml, preferably about

12 pg/ mL

The method according to any of the claims 11 to 13 wherein the threshold value in
blood serum for the extracellular domain of the Her2 marker protein is between 12 to 22

ng/ml, preferably about 18 ng/ml.

Use of an antibody that binds to the epidermal growth factor marker protemn for
predicting the response to treatment with the antibody 2C4 in a patient.



