‘Method for dia nosing cancers expressing the HER2 recebtor or its truncated variants The present
invention relates to a method of diagnosis in isoiated samples of cancers 5 expressing the HER2
receptor, Th so provides -compounds for use in the early dlaq[gfqﬂa N ification of the
cancer as we F %rh%gsgln therapy, BACKGROUND ART 10 HER2 (also nowgeréagsdgﬁegr E2, ErbE2 or
Neu) is a type transrnembrane protein beionging to the family of epidermal growth ;actor receptors or
EGFR, also known as HER1 or E.rbB1. Two additional members, HER3 and HER4 complete this
family. When HE,\E(QJfh ora, 4 |ndos lto an EGF txge "%anﬂ IS.€ tracelular doal dpts the
conformation referre

Even if it does n&&E#aE to any Ilgand HER2 also interacts with other HER receptors linked to a Ilgand
due to the fact that its extracelluiar domain is constitutively in "open' conformation. The dimerisation

directed by the exteacellalardamain isads 19 éﬂ%@ﬁ%&f%@é5@8&%%@&@%%!@98@% (LR receptors

and to the subse ent trarts (‘):.}F%mr latio some tyrosine residues. These sphotyrosines, , act
as couplers of a group &glnr}race |Glar El%osrphot‘ypgglﬁgy ﬁﬁ%ﬁé%?%?@l%%@%?é%éﬁbﬁ“s 8Stablished at
the plasmatic méfibrRe et tFaAJEREGIHTIRG ha pHelcs W) Afelanswf different. signalling routes,
such as the protein kinase route activated by mitogen activated 25 protein kinase (MARK:), the protein
kinase route actiyatedAysiiesss@NK), phosphoiipase C gamma, etc. All of these signalling circuits
control the expression of genes that act in a coordinated way to modify determining aspects of the
state of the cell, such as cell proliferation, migration, survival and adhesion. Thus, depending on the
ce,ll context, %t%ﬁ%rﬁa&%H@WEﬁst@@éﬁ@rﬂ@@%% Neid Brarfdyatid tanvyespimee Botihich can range
from transformatiefintogamtadigmaint cedbtocanprematire senaseenee.or IpGEities edhe sanonical

sngnlalhng mhode mha%@%b@eﬁm%ewm% Q%m@rﬁ%%@%?%m %@L@'}Tﬁhgr@fﬁlﬁg Cr’]rtedbto the
nucleus, where c rect ee sign of certain genes. This fact has been
observed tor thet{ﬂs%%c%%%d?e ofé{ I—%%Id%s@\f"ané%et &FP %}l‘ﬁ it é{ﬁa@ﬁ CERAGRiBBEHE cox-2
promoter by nucf@ﬁfof)??é%‘?éqzﬁiéﬁéémréée?ﬁéﬁ Emﬂ“@@d@éﬁ@@ﬁlmoﬁ Neshogingase 284-261), as well
as for a carbtxyrteemifrabfragreent (GTE) rwhithi consisisofa HER4 kecepterEuneated form, which
includes the entm@y&@@@@w@&tzw@%@t ale 15054300 intracellllar domaip gbrogates
ETC2-dependent tra{‘lsg\rfl tlon%lmrée ression' Biological Chemistry-2006 Vol. 281, pp, 25373-25380).
5 In human breas?qumour a series &ncam%xiﬂermmal fragments or Crics has been often found,
which are assumed to |nclude the transmembrane and cytoplasmic domains of HER2. (Molina et al,
"NH(2)-terminal frumdatedskER 3iproteinbienotfulblengthrece piardswaissosiatedowvith nodal metastasis
in human bregs;6aAGAe Giieal oL FaResr RS RnR002-Vol. B RRr241:253) Lis plso known that

patients with breast gz)frr]qg% exp ssmq_t e E 2 OTP.s, or what comes to bg the same truncated
forms which do riot | fhe N-t&rminar ef OSP% ﬂglﬁRﬁ Caﬁl%cju%iﬁ\fe "“g%oélt%P probability of
developing metdEtRSRIADRTREBTAY oDD2EE PEHEINE wOTRS fRGgHE S Ehessat fatients who
mainly express thiescortipteter formecf HER2(Basadlh<etal. nlpehkl ER2 @redictsifyanse outcome in

patients with HEE’@Ed@%‘%&@@%%@%r&éﬁﬂ'%h%ﬁ% A%%%@BC%%RQ%%%%@@ 424-431).

Therefore, it is.ver ortan able to? ct the sence of HE ours on time and even
more to dete?hlﬁeg ﬁ%“%?‘?tfu’ép”?‘r? % tgmB %Ercl)r r%sr‘?c%e ?8‘?’& Qd’}fdg 55 E#:’nK

phospholipase C gamma, eic. All of these signalling circuits control ihe exprassion of

genes that actin a coordinated way fo modify determining aspects of the siate of the
cell, suen as cell proliferation, migration, survival and adhesion. Thus, depending on
the cell context, activation of the HER recepiors results in a dramatic cell responss,

3C which can range from transformation into a malignant cell to 2 prematurs
senescance.

in agdition tc the cancnical signalling mode, ithe HER recepiors or fragments thereof
can be endocyted and transported to the nucleus, where they can directly regulate
35 the expression of certain genes. This fact has been cbserved for the specific case of
HERZ (Wang et al., “Binding at and transactivation of the COX-2 promoter by nuciear
tyrosine kinase recepior ErbB-27, Cancer Sell-2004, vol, B, pp. 251-281}, as well as




Nowadays, at the level of routine clinical tests antibodies are used to detect the presence of the
complete form of HERZ2, in order to determine the type of breast tumour in question. In the event of
detecting the_presence of HER2, the 25 recommended therapy consists of administering therapeutic
monoclonal Xﬁ iBOYRES R ch as Genentech's trastuzumab. The use of thig%@t]l)ag?gfﬁaqggﬁtibody for the
treatment of cancer is described in the application W(B 9906692 on behalf of Genentech, WO 8906692
describes monoclonal or polyclonal antibodies directed against the extracellular region of HER2, this
extracialluiar region matching with the 30 complete external part of the protein, which is its N-terminal
end. As previousfy/ ﬁ'\%?{%ﬁé%f"'fﬂ‘éagﬁ%ﬁ%%t FECHgHEEd B9 tHERAtIBGIRES (i WOrB906692 are
antigenic regionswitiveieR trateaikd dnadentisinodthe HERR: complete forfRrahe ase not included in
g_uncate_d formhs @ﬁr@aﬂngévdﬁﬁﬁi&maﬂ:f&%&&@@ﬁ@tﬁé@ﬁ%ﬁ@ﬁﬁé@%&&‘ﬂm %}ﬁvs%%ﬁ%ﬂes and th?
iagnosis method, ) WO will ngt sible to detect the presence o
truncated HER2 Gl ggp‘%%m nggg’?ﬁﬁ%%ﬁé %vphg?e??é%; Cn%%és of HER2 are expressed, antibodies
such as trastuZumab are not therapeutic, since they do not recognise any epitope. This fact explains
the resistance tdrthenesdtiersitvittrastezian abebsenvednimpatients: expres gy neated forms
(CTFs) of HER2 cRalipnta e pEessiracaladiomaor CTRs: o HERZshoyld be treated with 5
altermalive theraBiEsIRAICALIO PIGXRIL L0a PRRIBIoBgsIo ITETS heeled Y pacr g ar 2000
(supra). For the purpose of detecting |agn_QS|né an(ﬁrtreaang as soon astOSS| fe E)e&f)le having
tumours where HERY [FGRRGLIE F0E b KT ELRea o RIETEN irfETRs AR R BE%bIcaRtinguish
what form of HER2nizeeRpsearssdPRPBrder. o act Incobseluence. KtOWhmaaetisrentaf Anido el al.,
"Biosynthesis of tisnanaetic HERS Gterminmiragments,py alteraative dnitiatign.of franslation”
European MoIecﬁgﬁw[&gx&y&m@o{ga@!{%@%A%]oeun%na{ F,;_ﬁ__%(}); \|_/‘9!q‘,/_2579g‘E %%§§-3244, describes

that in addition to the fragment generated béé e action o bl%ai"secretas’es ot the TB°HER2, which
. gives rise to a triAfCENIGEERIE PRY RITGHAT 58 P O4ia s hairREE the erah R aRe and cytoplasmic

fragment of the reeaptsis tveo thopeatst ity miso(CTR) arealsotge nerated: throughiafaechanism of
alternative initiatioriof scansiationsiatting £owLiwame. taignesiocated upsiream.and downstream,

respectively, of tQ&U&ﬂW@QP&%@% @?%{Qgégﬁf lé%lgzg ﬁp&gificgﬁ%}?& methionines for the alternative

20 initiation of translation ¢ and methionine 687 of the amino acid
sequence with access number M11730.1 of the UniGene database of the National Center for
Biotechnology infoisétient (N GBY)inTHuisado cubseritialsaiskovisthattheseoaktemativefarms of the HER2
receptor (CTFs) ererpseseriiarbreastiumens:dn paricway itindicates that ihe mogt-aundant
corresponds 1, the. form known as 25 CTF667, or in other words, to the protein obtained by the
alternative initiation of translation starting from the methionine in position 687, Anido et al. proposes as
therapy the use of inhibitors of the tyrosin kinase activity of HER2, such as lapatinib, in order to
minimise the groWihasktsesiuntoars exXpressingithese ttarotitediferans ofdd ER2:&heninhibitors of

tyrosin kinases act&gninteractinghwiticthe-Ctarminalend Hf:3ednekiERRrgeentos that is present in an
integral manner IR0 INELANPIRtE LasRRicy and n e ETES dertved o, for produced by
[ ment 6f

alternative initiation of the translation. The document 6f cg[ter?t? et a?, "EXpression of p95HER?2, a
truncated forf oS B RS RATERoTO %S 85 pUHEEsIs AR AR tRerapied it breiscissncer”. Journal
of 35 National Cai#fets Fstigite20073alotu0@Hpf.He 28368 e preseniszaanskamypte vta study into an
alternative methpeatagy: tordetectingthampeesanse gfiongoiheddbR2resepiontpincated forms and
lists some of the-possible %%S%Dgtégsdgg%n t%}h 4 treatment with trastuzumab (Herceptin). In
. . =3 . I o ; oot .

particular, it emphasises ;the accymoqlatlon o‘% fhe @EF@Q 85 ﬁ%onr{a&p?r'gﬁﬁé%fﬁe F_:Eteolyas of
HER?2 by alpha-8ER7Ei488 574t BRE MLt eF R srirRe rddieptsr WA hbtth e the
extracellular doraair ke sgivised iey! TrdsturatmiabywBcalitefrtoposies amiethaseiioamunofluorescence
to menticnad, the epitopes recognised by the antihodies cited in WO 8208632 are

antigenic regions of the extracellular domain of the HERZ complete form and are not

included in runcated forms or carboxy terminal fragments of HERZ2. Tharefors, with

the antibodies and the diagnosis method described in WO BIOE892 it will not be

35 possibie to detect the presence of truncated HERZ (CTFs). Also, in breast iumours
whare said CTFs of HER2 are exprassed, antibodies such as trastuzumab are not

therapautic, since they do not recognise any epitops. This fact explains the



5 detect the p95HER?2 fragment (product of proteolysis by alpha-secretases). This new detection
method can be carried out on sections of tissue embedded in paraffin and fixed with formalin following
clinical protocols. The new methodology arises from observing that the truncated form p95HER?2, and
not the entir® fortA"8tRE receptor, is located in both the plasmatic membrahe g e ﬁtoplasm of the
cell. This method 10 proposes comparing whether there is expression of p95HER2 by means of
staining the detected cytoplasm with an anti-HER2 antibody that binds the receptor's cytoplasmic
domain; and conflrmlng these results with those of a detection with an anti-cytokeratin antibody, a
protein whose diSFIRRIGHThEAE R ESHENEIT REFAS R Yor fRe TS BErsBtdumours. However,
it is not clear whistherithiémethtrtbaétfiERAtly distinguishes those tumours expressing the complete
form of HER2 from those that express the truncated forms. There is a need to locate new and efficient

targets for dlagn@&@r@g ger%ﬁ)gs %%%&;ég%;elgge%%g e fype.of & %rgjcgr qugstncg}n and that make it

possible to treat on tlme cient therapies those timours avm% the worst prognosis,
discarding frof #&" ?ﬁ}t‘éef’"ﬁfﬂge%h‘éfﬁﬁ?ééatﬂ&i"ﬁa%@?@%?f SEERRIE TOBRSETERHECTRE present
invention offers be#efits!relafe@uortherprobiampeited! aboverandiagnmeprgsentsreehoyek solution in the

early classificatien.afganeetispesHicallyBreastiods: Gance MM&&E@'HM% heen determined that the
presence of oneeg{)ltéu?S é&um@v pbfgg és@%_ da of 39 I%%hg ed l?é'rr‘rbg :@lterpative initiation of

translation, correlates very We with e prediction of t ety cancer to etreated making easier

the task of the pRyEIRIEH 4t ﬂ‘i%erﬂ&%‘éﬁff oP ieddribing a course of treatment. This HER2 truncated
form (CTF-61¢£) has been identified and found to have the sequence SEQ ID NO:l, 35 This sequence

has been used tordexelopssevesaldoeisfordetgating s niesensein-issue samples, thus providing a
new and solid diagnosis set.that is, @4%9;%BHC&QFSH93‘%?&!H‘C%J% Ul 3R AReQUAIRG, 10 a frst aspect

there is prowded an |solated monoclonal antlbody or fragme atrreco es an epitope of a

truncated form ofiHERBIEEEI6IA Sed-Byhe Hyﬁﬁda?nézéérﬁﬁﬁé GEREESINI the "Deutschland
Sammlung von mﬁmgathemmand;m@ﬁemmz agith aCtesgrnaberRSM MGE2904 or the

Shybridoma cell Hinradepasitgd-witbethe = Besisehiane Sanmmiupgrvenidikiearganismen und
zelen-DSMZ* wilh-ageesanumpel DM ACE2MAGcerdlng o apeond aspeah esels provided a

hybridoma producmg the monoclonal antibody or fragment th ereof as defl above AccOrdlng toa

third aspect, theP&*i& provigad & mtHsn ‘T‘dp‘f')%%@ﬁﬁfﬁﬁli‘??cﬂ&‘f@& KRGO RAT SO Brdragment
thereof as definé@alava)BoRTprisinespiesvidingea maim vrlietiseimimentizéd With Bpeptide that
consists of SEQitNQirdarSEQ:4D MOizhwvhichissepnjugatechwithandimmnunegenive

20 initiation of transtation correspond fo methionine 611 and mathionine 887 of the

aminge acid sequence with access number M11730.1 of the UniGane datsbass of the
Naticnal Center for Biotechnology information (NCBI. This document also shows that
these alternaiive forms of the HERZ receptor [CTFs) are present in breas! wimours.
in particular, it indicates that the most abundant corresponds to the form known as
25 CTFE87, or in other words, 1o the protein obtained by the aliermative initiation of
transigtion starting from the methionine in position 687, Anido et al, proposes as
therapy the use of inhibiters of the tyrosin kinase activity of HERZ, such as tapatinib,
in order to minimise the growth of the tumours expressing these truncated forms of
HERZ. The inhibitors of tyrosin kinases act by interacting with the C-terminal 2nd of
30 the HERZ recentor that is present in an integral manner in both the complate recapior
anc in the CTFs derived from it or produced by alternative inifiation of the fransiation.

The decument of Scaliriti et al, "Expression of p85HERZ, a truncated form of the
HEZR2 Receptor, and response fo ani-HERZ therapies in breast cancer”, Journal of
Nafional Cancer institute-2007, Vol 89, pp. 828-368, represents an examplte of a

)
o

study into an alternative methodology for detecting the prasence of one of the HERZ
recaptor truncated forme and Iists some of the possibie causes of resistance o the



According to a fourth aspect, there is provided a method for obtaining a monoclonal antibody or
fragment thereof, where the hybridoma cell line as defined above is grown in a suitable culture
medium and the monoclonal antibody or fragment thereof is recovered from this medium. 20
According to a fifth aspect, there is provided a method of detecting cancer wherein the detection is
carried out by binding a cancer sample with one or mdre antibodies or fragments thereof as defined
above. 25According to a sixth aspect, there is provided the use of an antibody or a fragment thereof as

defined above for the di is.and determinati nasis in isol | herei
ine HER2 1eco 10 K Rt AL o LB e s oS B A AL, e

diagnosis and ShieteRARNER3 A 89 rs hrsidur Ridhasudaniriscbt Elic BreAstiRiaPe express the
HER2 receptoraaditsHed ncaiedadiiantsofithéctecophpriseschtde ast daecathtimdhy oxlialinadomenit thereof

as defined aboy?%o@ngéaﬁg{%tmﬂaedggmﬁp ClpdReeisBIRYIAG Aril-ioT dirgeesis apd

determination or prognosis’in isolated samples of cancers of theb'%%e that ex%ress thi HER?2 receptor

or its truncétedd\?g‘?l:éﬁlf@, RVICH RO MATIBEBtA RIRSTE FOPRLERBRR h 8 PPESSTEa AT the SAMPRYof a
truncated formdsietER? meteptarnsingatiehstiboe Satitbedy wsadramhasistiethsyeefaiirvefihed above.

According to a fipth.asPeshdisrsissrevidsddhsaptibedy iy fagmetoasidglinadatrye for

therapeutic use. 10Acco§§ii to a tenth ect, is provided the use of the antibody or fragment
as defined aboB&SH I 3%%“%&%?8%?(ggﬁ?@d?ggﬁéﬁgogﬂ%@ ??ga?rﬁgﬁrteoff) Erla‘n%ﬁr‘.%r%%%)é&f fig to an
eleventh aspeds lnatedsrphetidd alaHastitaremnivanesmpdsaieriorlasuhiineoripriseis Bi¢EREbody or a
fragment ag defingdiaayervad ) ieashenddenbaspresidicallyFaeRabjeexaipienstandigr vehicle.
hecording 1o a eyl aaRech RES I RRHIdRH DR oS GBS, BharmRse Al aqgpqsition as defined
above in the manufacture of'a'medicament for the treatment of cancer. 20 , _

cytoplasmic domain; and confirming these results with those of a detection with an

anti-cytokeratin antibody, a protein whose distribution has been extensively used as a

tool for the diagnosis of tumours. However, it is not clear whether this method

15 efficiently distinguishes those tumours expressing the complete form of HER2 from

those that express the truncated forms.

There is a need to locate new and efficient targets for diagnosis and therapy, properly
correlated to the type of cancer in question and that make it possible to treat on time

20 with efficient therapies those tumours having the worst prognosis, discarding from the
outset those therapies that have been seen not to be effective.

The present invention offers benefits related to the problems cited above and
represents a novel solution in the early classification of cancer, specifically breast
25 cancer.

SUMMARY

it has been determined that the presence of one of the truncated forms (CTF) of
30 HER2, generated by the alternative initiation of transiation, correlates very weli with
the prediction of the type of cancer to be treated, making easier the task of the
nhysician at the moment of prescribing a course of treatment. This HER2 truncated
form (CTF-611) has been identified and found to have the sequence SEQ ID NO:1.

35 This sequence has been used to develop severai fools for detecting its presence in
tissue samples, thus providing a new and solid diagnosis set that is also applicable in

clinical routine.



According to a thirteenth aspect, there is provided the use of a pharmaceutical composition in the
manufacture of a medicament for the treatment of cancers in which at least the truncated form of
HER2 receptor containing the SEQ ID NO: 1 is expressed, said composition comprises an antibody or
a fragment thereof as defined 25above and at least one pharmaceutically acceptable excipient and/or
vehicle. According to a fourteenth aspect, there is prdgided an isolated monoclonal antibody or
fragment thereof that recognizes an epitope of a truncated form of HER2 receptor, selected from the

monoclonal anjj i Nsist] E 0sl ith 3 Il DSM A0C2904
and 32H2 depés%?égrd& v%/ﬁchp%;g/gr}l%%n%e%%éé%gsgr%uﬁ#%%%gt\)ﬂSQMn %@%%gi%mﬁgz%ﬁ%ﬁ% Iatltijgzé?f%reenth aspect,

there is provid§@ARRY RS HrakFReSeNERS ABEPIRRASER SHPRETFHEELPEHRE TACRIted samples
of cancers of thestjedhat Becyinddst4ERR e dposbedtsithu freatBe wadzdats] Semprlisigyat least one

antibody or a fm&%s@&ﬁerﬁ@é aadielined Babe fouerrisssRRpMer4sM sRIID I0R Bixteenth aspect,
there is provided a kit for diagnosis an%geteé’ ma&:}ontof Peror%pgas of cancer in isolated. sagnrples of
cancers ofPthe BYpe e%‘?ﬂ)ﬁ%%%%@qgi PECGtor B RE YRR AR VERG R M RSP Antibody or
fragment thereofidZelindSiMZhavibiatsentnagpes DIVIAE BPE8ENt disclosure also provides new

antibodies, or fragments thereof, that recognise this truncated form or CTF of HER2, which is not

recognised by ggf%lrjﬁzrumab. These antibodi%s reco nizge%naerpl

Q in fin y a sequence 5
included in SE Wﬁ?fhseeﬁ?ggé’ﬂr?lp gfétfogfﬁés S0 'prowde@ﬁ%%‘r?go?n%gc%wﬁr%é% suitable for

producing suchvenabletiRaniihad eRipagRsH dhesesl ae ARYNarhaABBYS recognize CTFs and HER2 or
only HERZ making it very difficult to discriminate patients expressing only HER2 from patiens

expressing HE_E@@%@%@{;@%@@; ik apliahle a0HdBe Arphadieny'le aphagies described

here preferentia ( llowing to identify patients expressing this CTF. The present
disclosure alsoenadanehanikrey o tasert R RetRs iHSHRGE RN ARTRIINEE REMITINGR the
detection of therpresentebs samlsirep wibf 4heeptiER thet ceptisterohS&ERJIONA: CoprsBitiRgof SEQ ID

NO: 1. 15 The H@_sg,qk}ngggér@@g%@mmdﬁﬁmﬁl}@%gﬁ‘the disclosed antibody or fragment thereof
[

for the dieitgnosis and determination of prognosis in isolated

According to a fourth aspect, there is provided a method for obtaining a monoclonal
antibody or fragment thereof, where the hybridoma cell line as defined above is
grown in a suitable culture medium and the monoclonal antibody or fragment thereof
is recovered from this medium.

20
According to a fifth aspect, there is provided a method of detecting cancer wherein
the detection is carried out by binding a cancer sample with one or more antibodies
or fragments thereof as defined above.

25  According to a sixth aspect, there is provided the use of an antibody or a fragment
thereof as defined above for the diagnosis and determination of prognosis in isolated
samples of cancers wherein the HER2 receptor is expressed.

According to a seventh aspect, there is provided an agent for diagnosis and

30 determination of prognosis in isolated samples of cancers of the type that express the
HER2 receptor or its truncated variants, which comprises at least one antibody or a
fragment thereof as defined above.



samples of cancers where the HER2 receptor is expressed. 20 The present disclosure further provides
an agent of diagnosis and determination of prognosis in isolated samples of cancers where the HER2
receptor and/or C-terminal fragments is expressed, which comprises at least one antibody or a
fragment thereof as described above. 25 The present disclosure also provides a kit of diagnosis and
determination of prognosis in isolated samples of caders, where the HER2 receptor is expressed, that
comprises means for detecting the presence in said sample of the HER2 receptor truncated form

consisting of t%%&%%&%iég% EE%B{%%FE disclosige alaorpravgassaptinagnar aisiagment

thereof as described above for Use in er%%y or in the E%&lét%ep a medijca EIE{IZ In particular, the
medicament isSOP R ARSERIEE HFETRIED R SPESRE? Cat s fe€eptor truncated
form consistingesketiier SEQ NSl i iapiesveidh 35mMutensih g esaminheetRaiing hsf the present
disclosure, thedyge-ptaminpdigspld@amentsis Jasimemariaciussief amgdicaeshior treating or
preventin%breas .cancers ip mamrp{arl‘lsLl inFIud@gnh%rgggvbeeings. 6 Another object of the present
disclosure™is ai‘fﬁ’gﬁ%(%l?tlé%?fggrrﬁpoglﬁgn or the Treatment of cancers wherein at least the HER2
receptor truncated form consisting of SEQ ID NO: 1 is expressed, which comprises an antibody or a
fragment thereptas-dirdescsibrireheandrl ieprihvadel phaantsetiticafy goeaptablefexipient and/or
vehicle. BRIEF. DESCRIPTION E DRAWINGS 10 FIG. 1: Diagram of the protein sequence of
the truncated fSrBr?q‘%%"rﬁgf‘"%‘?é*ﬁ‘gﬁlrgd with the sequence of the complete HER2 receptor and with the
truncated form known as p95 (648-CTF/p95), product of the proteolysis by alpha-secretases. The
transmembrangdeniaig is sepresesietiatharbetioidaddihineline refitrairingborhlec Blegsdd axdicated
with a grey box, Hhe segurneant te-ReRtide LpedioaensialsImPRaraasRAbE enstantibodies
appears underlined. The positions of intramolecular disulphide bridges are also indicated with
connections between the cysteines. FIG. 2: Electrophoresis and Western-blot (transfer to membrane)
of breast cancex20rdmmpies) éBvardhrs suitibhefeds tiopvitded dvpharembeatieatrepmonsiiiPorder to detect

complete HERZ,QBH hg: ket fipbpniiaprigmidirestedamtipasiapiarnicisiaaia of the proteins

were use% DHL; Lacatatﬁ d hydroag?arﬁés% usee% as Or}t(/oelg.mllzéG. 3: Results of the evaluation of the
number o Efumg PO f)% igir: nsgenlccé'%J mice that express the truncated CTF-611 (FIG. 3A)

form in comparison with transgenic mice that express the complete HER2 receptor; and the results of
the volume of deigsigeduwnisifir KspdB) iKarethepioadial Manse\bheapHunaceumfal umours and

Volume of Tum(%%ssjbraens ne%“é%%&%%%r%%%ﬂﬁ]%&%%%%d’%%%t for the treatment

of cancer.

20
According to a thirteenth aspect, there is provided the use of a pharmaceutical
composition in the manufacture of a medicament for the treatment of cancers in
which at least the truncated form of HER2 receptor containing the SEQ ID NO: 1 is
expressed, said composition comprises an antibody or a fragment thereof as defined

25  above and at least one pharmaceutically acceptable excipient and/or vehicle.

According to a fourteenth aspect, there is provided an isolated monocional antibody
or fragment thereof that recognizes an epitope of a truncated form of HER2 receptor,
selected from the monocional antibodies consisting of 20F4 deposited with

30  hybridoma access number DSM ACC2904 and 32H2 deposited with hybridoma
access number DSM ACC2980.

According to a fifteenth aspect, there is provided an agent for diagnosis and
determination of prognosis of cancer in isolated samples of cancers of the type that

35 express HER2 receptor or its fruncated variants, comprising at least one antibody or
a fragment thereof as defined in the fourteenth aspect.



30 FIG. 4: FIG. 4A shows an electrophoresis and Western-Blot (transfer to membrane) revealed with
an antibody (CB11) that recognises the cytoplasmic domain of the HER2 receptor (common domain in
all complete and truncated forms) or with polyclonal antibodies generated against the peptide of SEQ
ID NO: 3 (a-61 1-Aand a- 35 611-B). The tracks correspond to MCF7 cell lysate extracts (previously
transformed with the constructions of FIG. 1) that exptess the complete form of the HER2 receptor, the
CTF-611 truncated form and p95 truncated form. FIG. 4B shows the WO

2010/000565Pg{{g@%ﬁgg/gg&?e%%{ﬁg% e%ft,am ém%tg}gggﬁeﬂ%tﬁi%} ﬁ%;ﬁ%%tgr@dantibodies a-611-A,

cf-611-B and 0811 car out on samples containin e comp 2 receptor as well as the

truncated form8&termisatiog i pregnssi @l epnedr i creted sampiseligieR 2f 18 @/ tfteas-c TF
were iysed anceamakyz ek ER/E steepiolobniishtr08ddied vanditiedyoagaisisg the ayiioptysmic domain of
HER?2, or with %@M%@Sﬂé%%@ﬂﬂm—%ﬁﬁ E<yaupodies raised against the peptide
MPIVVKFPDEEGASOPSPINSTHSSVDLDCKGC (see Fig. 1). (B) The lysates from MCF7 cells
expressing HER2, 611-CTF or 648-CTF were mixed 1:1:1 10 and subjected to immunoprecipitation
with the indicated monoclonal antibodies. Washed immunoprecipitates were analyzed by Western blot
with the 0511 antibody. As a negative control a mock immunoprecipitation with no antibody (-) was
performed. (C) MCF7 cells expressing HER2, 611-(.0TF or 648-CTF were analyzed in a confocal
microscope by indirect immunofluorescence with the indicated antibodies. 15 FIG. 6 (A) and (B):
Characterization of one monoclonal antibody by flow cytometry FIG. 7: Characterization of monoclonal
antibodies by immunohistochemistry 20 FIG, 8: Characterization of epitopes. Fig. 8(A): Graph showing
the primary sequence of the juxtamembrane region of 611-CTF and the sequence of the different
constructs used to map the epitopes- Fig. B(B) Western biots.  FIG. 9: Analysis of breast cancer
samples. Fig. 9(A) Table with analytical results. Fig. 25 9(B) immunocytochemical staining. DETAILED
DESCFIPTON CIF-611 30 As previously mentioned he inventors found that, surprisingly, the
differential detection of said HER2 truncated form with SEC) ID NO: 1 correlates very well with the
manifestation of a common type of cancer in breast tissue with a poor prognosis, Thus, FIG. 3 shows
the results of the evaluation of the number of tumours developed 35 in transgenic mice expressing the
truncated form CTF-611 (SEC ID NO: 1). In order to obtain the results of this FIG. 3, :DNA constructs
were expressed in the



8 breast epithelium of mice, said constructs coding the human SEQ ID NO: 1 (CTF611), identified in
the figure as M611-C;TF. This construct comprises the SEO ID NO: 1 under control of the promoter of
the mouse mammary tumour virus (MMTYV). As control the mouse line FVB/N-Tg(MMTVneu)2023 that
expresses the complete form 5 of HER2 was used, also under control of the MM.TM promoter. As can
be deduced from FIG. 3A, the number of tumours in nice expressing the cDNA construct with the
CTF-611 form (SEQ ID NO: 1) is much higher than the one of the FVB/NTg(MMTVneu)202J line,
identified in this figure with the designation HER2Theu. The tumours in the transgenic animals were
detected at 17 weeks of age of the transgenic 10 animals expressing OTF-611, Wﬁ%fh represents three
months before tAE RRIGIEHERAIBHIIR #SAF WWH%%'%) f ReRrert el B explain the
greater aggressivegeiss tfisurmoeatethisrexpreSd HERERZayiniehts trreraganisstHose tumours that

EXpreSIS the coppieiafRsR) Jﬁ@e%%@é%@iéB@?bH%éhFlféetﬁ_ﬁhwigﬂifgﬁirﬁstNin@'éh?é_@éfﬁén@éeater in thtle
animals expressing,the t ted form o wit .1,.in rejation to.those animals
expressinggconlgi;l]t%ﬁ3 é@%&gg %}g%‘i‘rgﬁ%@ 5??'3%565&%8%%&;550 &@ﬁ 7?1}% iprﬁ?%as%%%fr{%%g% tatah?seo explains
the greater agdis$spsdss BcthaNtssias imoiilsRE e ihodise ErE Y avsiianiR BPaeaNtFR se tumours
expressing the ¢tmcatROHBRD 6f seguErRe, SERIND iINBHdHiowed bistenivae paitastasis indices than
those observed jn the ing HER =Lt i s20 [ clinical
relevance are gef((;a\f? gfj%] %%yj‘n%ﬁgg%ﬁg\#%ﬁ %I%%%ss ﬁ@ﬁﬁzﬁéggﬁ%& 'i‘n?ﬁ%@é%&ﬁs that the
differential detéMdaRE B-HER2 2atibpdinsriivcanifadinn rSEes IO RIOPEIRFaEBReP Bt complete
form of thereceibraisivelipnimcessdeantifviddntlys sadeSEay IBIINCEFL includes all variants derived from
allelic variations between individuals, which entail variations in number and type, of some amino acids,
such as more or less than two or three amino acids, or the replacement of an amino acid by another
one which doed Wt FSHif AR BE AR PEES RErE GGl Faosh 33088 11D RRLFBL of HER2 can
contain neo-epitbjsis;amptises ierdsiatéanaitie e sketesrisait savpsrosdr ERa reetetule of the
whole receptoryReapipgdhrtiiRiktignstdaieraeio the same way with the molecules as with the
whole receptor (antibodies, medicaments, alt.). Antibodies to CTF-611 The inventors could produce
both polyclonal and monoclonal antibodies to 0Th-Si 1. These antibodies recognize an epitope that is
defined by a sebsanesihéisdsurinBOEGide MO opredaksptyddyatibeditenteinuitidesoh i6F defined
by SEQ. ID NOpx3aMestipreiesedrreanibodiesdhaideengaize an epitope that is included in or
defined by MPRAIKEP ; ' - e present invention, epitcpe is
understood to %aerglé%ﬁe% %%%%%@gegééﬁ%%%}%rﬁggﬁgﬁgﬁ’gﬁé%&of an antigen), whose sequence
and/or spatial configuration is recognised by the immune system (antibodies, T cells, 5 cells). The
antibodiex20f thehpiesent dnenticmeareprefarabh distingliishrthe proteitiofiSEQ IR Nal from the H

ER2 receptor. Fthermaresthaanihogdies of da8dBresai-d wid VRIS Recap:Braffiak it diatincyfish the
protein of SEO |ID Non from the HER2 receptor truncated form 648-@TF/ 95. This dlstlnctlor]f can be
HRAN

visualized by of8BREREHE SFRIRTRTLANYFESURRESHR ABREGG HAIBIMSHILET ] cultured

cells, and immusatdstobledraistve.in samples from patients. It is particularly preferred that the
distinction can be quantified both in flow cytometry and immunoprecipitation. 20 According to the

present |né ntign, the b|n$1|n of th?Fantlbo ies aof t}gﬁigresent mvenﬂoqégﬁ%%]f-CTF IS Spreferably at

least 300 fimes, 8?%866%% esrca%lilr%% S48ty %at%(r%gs, TOSt lﬁfaenffieggbefglni 2000 tites stronger than

their binding toiMERatGY saMplefALrecHRANbAre PR HIRBATats RIes &iBEI AT5PdrEdetail in Examples
(using 5 comprises means for detecting the presence in said sample of the HER2 receptor

truncated form consisting of the SEQ 1D NO: 1.

30  The present disclosure also provides an antibody or a fragment thereof as described above for
use in therapy or in the manufacture of a medicament. In particular, the medicament
is for the treatment or prevention of cancers where at least the HERZ receptor
truncated form consisting of the SEQ ID NO: 1 is expressed,

35  According to another feature of the present disclosure, the use of antibodies or fragments is for
the manufacture of a medicament for treating or preventing breast cancers in
mammals, including human beings.



25 microgram of 321-12 and 5 microgram of 20F4), As noted above, the antibody canpolyclonal or
monoclonal, In the sense of the present invention, "polycional antibody" shall be Understood to 30
mean the group of antibodies produced by different B cell lines (B lymphocytes). Polyclonal antibodies
are mixtures of immunoglobulins secreted against an antigen (macromolecule), each one of these
immunoglobuiins being capable of recognising a diffefent epitope, since it comes from a different B
cell. Thus, within the different populations of immunoglobulins contained in a polyclonal antibody, there
is a type of 35 immunoglobulin that recognises the epitope or epitopes of interest of a specific antigen.
Polyclonal antibodies can be produced for example by conjugatinc the peptide of SEQ ID NO.?, SEQ
ID NO. 3, SEQARNeyohigst SHES Ir51aed d5aithars mmmetgaHeleprRe EHSdEfmpet hemocyanin
and immunisingreatitst wittathisrs orjagaiteatSdekiribe|BER Aretdepthe i oaratee froduwoedisifipgfthe same
or similar 'mm%@@ﬂ%\lﬁ)"ﬁ’ﬁ@@%@eﬁ@gd!W%&%H&@Q%@w%@d&?%&%bmm%% gilled person.
u

The hybridoma cell line can then be grown in a suitable culture medium from which the monoclonal
antibody is tectGEFER1 TS ARG BT AEREHAT AR AHERIEEE BYIREyERUEma cell e
deposited with ¥aki¢Beutschland Sarnrnlung von Mikroorganismen und Zelikulturen GmbH, - DSMZ"
with access number DSM A0C2904 in accordance with the Treaty of Budapest of 9 April 2008 or the
hybridoma cell line deposited with the "Deutschland Sammiung von Miikroorganismen und Zellkulturen

monoclonapantibodies that are functionally at least equivalent are par:dada:ly 20 preferred.

HER2 ecualy Wil o SO Bty DRIl RIS Al e R ot S ERrol oo

HER2 equally we soin umanized and human antibodies. 25

The present inVERiEIE SRAVENSS BFVRYETRIER 5I5RE TEphips S b LdGUBR B IS IPRIDPED ID NO.
3, SEQ ID NO:at 0pSE@IDTHMOS), Ipstdact of the wotaphets aptiiith secheigesenT tieereof may be used

according to th@ﬂ&%@ﬂﬂ&%&ﬂa%ﬁ@@% JERamenis ie-FRIRC IR Temhm grauRr &agerised by
30 F(ab), F(abf) and Fv. In the context of the present i F%lentlon, F@ fragment of an antlbo%refers to a

pant of the AntiBGIRARAIMEN S Bh Bagh 6 SSHIE AFHPO IS RIAFHSRS (S BRIPIB'GMEPRSEPE present in
the HER2 receptiydianatagibfdias anpednasipdentingts deteptiotionsabmnvpiecigs.Exaiapieide and 3

show specific apiiRpdiase BMEaRYathe Mt axengsireheeRIMelagal or monoclonal antibodies
directed against the epitope of the CTF-611 truncated form which is defined by the sequences SEQ ID

NO: 2 and LEO ID NO: 3, i
FiG. 2: Electrophoresis and Western-blot (transfer to membrane) of breast cancer

20  samples. (S) means soluble fraction and (M) membrane fraction. In order to detect
complete HER2 and the CTF-611 form, antibodies directed to the cytoplasmic
domain of the proteins were used. DHL: Lacatate dehydrogenase (used as control).

FIG. 3: Results of the evaluation of the number of tumours developed in transgenic

25 mice that express the truncated CTF-611 (FIG. 3A) form in comparison with
transgenic mice that express the complete HER2 receptor; and the results of the
volume of detected tumours. (FIG. 3B). On the Y axis, N and V mean Number of
Tumours and Volume of Tumours, respectively. On the X axis, T refers to Time in
weeks.

30
FIG. 4: FIG. 4A shows an electrophoresis and Western-Blot (transfer to membrane}
revealed with an antibody (CB11) that recognises the cytoplasmic domain of the
HERZ2 receptor (common domain in all complete and truncated forms) or with
polyclonal antibodies generated against the peptide of SEQ ID NO: 3 (a-611-A and a-

35 611-B). The tracks correspond to MCF7 cell lysate extracts (previously transformed
with the constructions of FIG. 1) that express the complete form of the HER2
receptor, the CTF-611 truncated form and p95 truncated form. FIG. 4B shows the



since, on the basis of the teachings of this invention they can be directly derived for a skilled in the art,
Equally, the invention extends to fragments of said antibodies, such as F(ab), F(ab’), Fv, etc., or any
hybridoma ceII line capable of producing monoclonal antibodies directed a alnst the tldes of SEQ
ID NO:2 and™$E®! 0&@5 3. 5 Diagnostic methods In the method of dlagﬁ, i@%’é‘%’.’ﬁ)ﬁ?g ’to the
invention the detection of the presence of the HER2 receptor truncated form may be carried out
through means independently 10 selected from the gr’oup comprised by: detection by differential
migration in a mobile phase - stationary phase system of the HER2 receptor truncated form consisting
of SEQ ID NO: I'fadiespectontherenipiaionforshvdisarldd iR izeceptoriand defectibiBy binding with
specific antibodiesroédheittEBaeseptordiincated o s epniaining ihe-SRQ 10 MP:d ko Detection
through differen fat migration sheuld 19%H£]9§£St00d to mean, in the context of the present invention,
any analytical technique that allows separation of the compounds to be detected on the basis of their
different mobility in a specific mobile phase - stationary phase system, such as an electrophoresis.
Such different molilify 20 ey bestatsedbipa differdhtieletirivd haigeviartHesecmpobund, different
molecular weightrandiffesent affinity forothes corapeunsis: Thiscifferepiiah defestiomeanpe carried out

irough analytioalseshojaes 9B ia sdled e ok sich 25 piatal sieclioplptesis, molecular

exciusion 25 chrg matogr n sts immunofluorescence, immuriocytochemistry,
mmunohstoche%ms%ﬁpg \%\/ﬂ ‘%%ﬁﬁéi%? ééslgar% ict Sﬁe“fgﬁga@ﬁ%r{ﬁﬁﬁﬁ&lé)td@mgﬁgstry One oBrI
more of these m@ﬁ%ﬁs‘c@éhT%e’?d%ﬁkﬂﬁééf@@%’ﬂmhhc@rehéﬁm@ 0304Biffdfentds detettioniof the HER2
receptor truncateddeum ennsistingoh GQIRNONT; alsorefersed-toiriths inventies.as CTF-611, in
respect of the whplerGamplRls JdERAEFERIr-iMRles, %gg%ﬁh&%%ﬁﬁ%@'ﬁ%%ﬁ%ﬁ}&%ms with

different moleculgr we|%h¥s and dlfferent squ_ﬁnces as can be desired from F e truncated form
with SEQ ID NO*1 £OR&ISE SPINE 5rOt8R: PRIty FPEHPHRS AH8PRAVE Rt AHISIFSF 35 translation
through methioni§& 06T ofth&ebmptbte segaenes 6Fthé HERT @dEstsiT T his formoreC TF thus
comprises a neva extraceliulandompain; adransmembranedfsagmentiand agytosolicideman. The
transmembrange fragment and the cytosolic 12 domain are the same as those of the complete form of
the HER2 recequ therdtg ed form corres onds to the one of FIG. 1 referred to as p95 or
CTF-648. This Ias orm 3 pgrI T BF HRR“SLHd RSt e 3%%‘5‘?@5?&%%@%?1 HeEUtHplete HEFi2
receptor, which divide a lame part of the extracellular domain. 5 According to another embodiment of
the invention, th&lstep Ohdetsstingithepresenteandhe sasite of thedikR2-eaeptor truncated form
consisting of SEO ID NO: 1, comprises the detection with at least one antibody as defined above. In a
particular emggdif[ne L e meth%d of dia 05|s cc to the invention comPrlses the 10 detection
of the epitopé define Y ID™RIS: 3 5 Bhia ent h?%i} R TRVeHAA R SRtiisSaRes Or
fragments there&f Hﬁﬁ@ﬁ?@éﬁﬁ%@%ﬁ%@ h@&f&@%@’@rﬂ@%ﬁ%ﬂ“@@ﬁﬁ?@&?@%@?ﬁ|nat|on of

used to map the epitopes- Fig. 8(B! Wastem biots.

FIG. 90 Analysis of breast cancer sampies. Fig. 2(A) Tabie with analytical results. Fig.

K%
(831

8(B) immunocylochamical staining.

DETAILED DESCRIPTION

CTYF-611
3C
As previously mentionad, the inventors found that, surprisingly, the diffarentiaj
cetection of said HERZ truncated form with SEQ 1D NO: 1 correlates very well with
the manifesiation of & common type of cancer in breast tissue with a poor prognesis.
Thus, FiG. 3 shows the results of the evaluation of the number of tumours developed
35 in transganic mice expressing the truncated form CTF-811 (SEQ 1D NO: 1),

In order 1o obtain the rasuits of this FIG. 3, cDNA constructs ware expressed in the



prognosis, either directly marked in their own peptidic sequence (for example with 15 radioisotopes) or
indirectly (for example by addition or binding a fluorescent agent or an agent capable of producing
fluorescence by reaction in a selected reaction medium), all of the above with the aim of generating a
visible signéﬁ%ﬁ%qpﬁ@%ibie guantifiable, with which to detect the preser%mé:eT STHE NERS receptor
truncated form consisting of the sequence SEG ID NO: 1 in a sample, 90 In the same way, it is
contemplated for the diagnosis agent containing at least the antibodies to be adhered to a solid
support, directly or indirectly by means of a spacer arm. An agent of this type allows capturing of the
form of sequencEBEGABNET PI6T a5 SAPRE T Brifet W dett e it preseNes hffefivards with other
non-specific 25 antibodesi{such ad@B1dy) Miie-agéenisisfdisgnosisrandsdetemndinationNgf prognosis
according to thesinugationeanalse hennpliedin iramunelisiaenermistppiatasois, Taghis effect, the
(primary or Secoc%%%‘r%@ nogional EQE%Y%%W‘MP%% 53 Fr%‘at%%iégﬁe?s“e'é( fﬂ‘ea&%%%;% -glye a visible 30

signal, and in thé best of cases quantifiable; once t e)/ ave comeé Into contact with the tested tissue
and they have bEeirafolfsd 5 inferach it e Pt YntentEa /o7 aéte@ion: #EYtREY words, with the
CTF fragment ofrEREZ disdquente SEOUDIN®INIMBS Withetheaihe obfasititatimgrthvétitabk of analysis,
diagnosis and determination @fthemrognosisiadheiphysiciansdtdscentenplaied that the diagnosistic

agent s provided i, JoI1N-853 WLWAIGH DS Wdas.hesidss e antibeclies, e jeagents (¢.o

reagents required for the Immunchistochemical stain| g%) J letection solutions adapted to
determine the pFYSEHES O thEAPSARAT 1GRY BPSESIIRG! 1in'a°8amipie® phOSIR EaRtol slides
representing differertiesgression fevels of OTE-6Rlssdspossibiyaliso ldérailée rstructions, assisting
the physician in dbg.assessiem -obivie diagnosismidistkitnay s caprrise: amaans for carrying
out a semi-quanf] 8%%%&@{8&&‘8{1@%%‘1@§%‘%%'x8%%m%é%&%@@ aion.of.HERA (sueh.as

f n
bierceptestim). 1hus, the invention rowdesg/kltn‘or diagnosis and determination of the prognosis, 10
which comprisedat FEREEG e aHl |BQJ€6K72 BF 2ragnent Bhersdts J57 BRTIBOIRASF HPadHEMBEing capable
of recognising thie-epitopeed efihed: N SESHBsN@ 20 S EC)aNO @ b SEGIDNGS i addition to
the reagent means:ang uiess sutisblefonerreying-eqhibeninterasianof the anidhedy amth the epitope
and that are extensiyely kpown, Dy these skilled.in éﬁ}% é%aéﬁam@ iagnostic method.of the present

invention, and the kit of the present invention, may allow the prediction of nodal metastasis, poor
prognosis, and re&LYBRCE TR ABRATIN 96 ARDHEFTBE Of it QY S BERE RV ENtion,
comprises ali théadcessan/ aean sforeans Mol tetectionrougiedifferasialiaaigfatiorsof the HER2
receptor truncateddorigtcensisting iofitbe seguenge-SEQ) IBNO-, inrelatiendtaithergomplete form of
the HER2 regeplor, 29 Within the group-of.caneersdhat expressdhe HEER2 receptor or its truncated

variants, breast cancer stands out. Other cancers where these proteins are also expressed include the
cancer of lung, pancreas, colon, stomach, prostate, head and neck, skin, kidney, testicle, thyroids,
urinary bladder, titefigis v@hdaraetisl colery Gusup iz iRs piGuelisalvasigland9arynx,
peritoneum, nosemsrd-$hEpairregioni:d0dalloman tabes,; Wiims:temersrascwelias lympiiamas, Swing
sarcomas, synoyé'%%gqgm, m}%gggggl_astomas, trophoblastio tumors, glyomas, glyoblastomas, chola
ngiocarcinomas, chole,steatoma, chornidrosarcoma, ependymoma, neurilernmornas, neurones.,
rhabdomyosgf”comas. The diagnostic method of the present invention is thus particularly suitable for
diagnosing one Bf fiede eacers: B5 N atHitioaeoEA100 ' Sfstron onETHS ¥Headatibodies could be
used for in vivo beagingindividuais, which sntaii variations in number and fype, of some amino

acids, such as more or less than twoe or three amino acids, or the replacemeant of an

amino acid by ancther one which does not modHy the overall receptor’s structure.

Thess truncated forms of HERZ can contain nec-epitopss, in other words, new
antigenic determinants not present in ihe malecule of the whoie recepior, meaning
that they do not intgract in the sams way with the maolecules as with the whole
receptor {antibodias, medicaments, aic.).



14 Therapeutic methods The antibodies of the present invention, or fragments thereof, are also useful
in therapy, particularly in the therapy of cancer, particularly those cancers that express 5 the HER2
receptor or its truncated variants. Humanized and human antibodies, and fragments thereof, are .
preferred. TRE ZMHBERESR of this invention are used also in pharmaceutic%?g ﬁggﬁiﬁg%ﬁuseful for the -
treatment of cancers in which at least the HER2 receptor truncated form 10 consisting of SEO ID NO:

1 is expressed. The composition comprises those pharmaceutically acceptable vehicles or excipients
and at least one antibody that recognises the epitope defined by the sequences SEO ID NO: 2 or SEQ
ID NO: 3. The p%l‘ﬁ%@&ti@aﬂ%ﬁ?ﬁ&sition may also comprise a mixture of antibodies that, besides an
antibody of the present invention, contains other antibodies against HER2 15 or fragments thereof,

such as HerceptinIMBased.andthe figiyes Arovided herrinand-anays fyway ot ipstrative but not
limiting example§h below.there are described tpOe mﬁthod o; dlg nosis and de_terltr{nPlélﬁtlon of prognosis

of cancers wher(-i-','g%&ﬂé(a @‘13 feceptor andior ite égrb&t(i}s t%?r‘nni@na 350 ?rc'aLi;er‘?f:(-i-enltﬁsC dated variants) are
expressed; new peptidelArfd e ER1iBSaRS Bdisidetid e pirdess nes Eell inds: diagnosis
agents and kits fgpzietettion; ak eftitndhobmgeobietcts of tpednvemtioninlthiedghonatspecified, all
technical and scigntifig/terms tised i thesspesification have 25 the meaning that a skilled in the art, to
who the invention belongs, would assign to them. Similar or equivaient methods and materials to those
described herein may be used in the practice of the present invention. Throughout the description and
claims the word "CofffpTRES 4 VarEsHE BF SRECRGTIRGAR Hedshistisimyaiditotantehitled to exclude
other technical feaptiréstyae ditves, dempoentsnorrsteps. Widditicnal 3@ehjetts sagi@ntages and

features of the irveniigaiwilldrcome:-apparentioihase skiled indheartupon examination of the
description or may be learned by practice of the invention. The following examples and drawings are

provided by way of illustration, and are not intended to be limiting of the present invention. 35 Also, it
shall be understo88 RIS SER FRFENTYRTEBU &R AiTossi IR LhsibRdtis ReE hrefFRd and
particular group$-dESeribe dhovERasEXAMPLESThefolewmbeiesnples shew:different ways of
detecting theipreseneerfherefsungatedifeumiohseasencs SEQ NG dodiiandseiated sample of
cancer of the 5 type thal, Expresses e HERS recepionanclion s runcated varants.

more of immuncfluorescence, flow cytometry, immunohistochernistry in cultursd calls,

and immunohistochemistry in samples from pafients, It is particularly preferred that

the digtinction can be guantifiad both in flow cytometry and immunoprecipitation,

20

According o the present invention, the binding of the antibodies of the present

invention to 611-CTF s preferably at lsast 300 times, more preferably atleast 1000

times, most preferably 1000 10 2000 timas stronger than thair binding to HER2 in an

immunopracipitation experiment, as described in more detall in Example 3 {using 5

25 microgram of 32M2 and & microgram of 20743,
As noted above, the anfibody can be polyclonal or manacional,

In the sense of the present invention, “pofycional antibody” shall be Understood o

30 mean the group of antibodies produced by different B call iines (B lymphocytes),
Paolyclenal antibodies are mixiures of immunogiobulins secraeted agains: an antigen
{macromolecule), eash ane of these immunoglobuiing being capable of recognising 2
different epitope, since it comes from a different B csll. Thus, within the different
populations of immuncglobulins contained in a polyclonal antibody, there is a type of

3% immunocglobulin that recognisas the epitope or epiiopes of interast of a spacific
antigen.



Experimental procedures Cells, MCF7 Tel-Off cells (BD bioscience) were maintained at 37C and 5%
10 002 in DMEM/F-12 (1:1)(Gibco) containing 10% FES (Gibco), 4rnM LGlutamine (PAA
Laboratories), 0.2mgirni 3418 (Gibco) and 1 ugirni doxycycline (Sigma).. Cells were transfected with
the various %%&@%ﬂsfﬁasmids by using FUGENES5 (Roche). Single stal?l%Té%ﬁ%Gsw\?\ﬂ?Wf)i.JHD10-3h
based plasmids integrated were selected with 0.1mgiml hygromycin B (Invitrogen). Expression from
pL1HD10-3h encoded cDNAs of HER2 and CTFs: was induced by removing doxycyciine, First the
cells were detached with 0.5% Trypsin-EDTA (GBCO), washed three time by centrifugation and the
medium change8lGH5Er S HREFSESaMBEMEENGRE BishEsTPloMOESHEIR o thebertidideial clones was
checked by immgBotilioreseeRES coacat BETI0SAOPY4, 2008 Thanantbatly-againstdbencytoplasmic
domaln of HERZ BwosRdarendptlsaieetestable-clonasweiedisodinghe sxpgiments. Wester
blot. Cells expressing the different HER2 isoforrris were lysed in modified 25 RIPA buffer (20mM
NaH2PO4/NaDH pH7.4, 150mM NacCt, 1% Triton X-100, 5mM EDTA, 100mM PMSF, 25mM NaF,
16u,girril Aprotinte PeRMN e ER SIfdPICSHIR NelBYVOR pame pretsiif cotiteimeatens determined
with DC protein EgsagoreaganitssBiD:RAPhdbamples weresmixedrwitthioading bufer. (final
concentrations: amMAREisni6:8.25206obcaral2 P2 SRR With 2% betaMercantpsthanol and

incubated at 30 %%goﬁ%ngp%&g%orie fraction%ﬁon of 15ug protein by SDS-PAGE. Specific signals in

Western blots were quantifi dWith thé software Imagect 1.38 (NH), kmmunoprecipitation. Cell iysates
were incubated with different antibodies during 1 hour at 4C, Then, immunocomplexes were purified
with protein AZ35timpreiaoptecipitdteswerewashecttheeeotineswithitysiscbuifies depxeickwith loading
buffer alrjd analygeselhy ‘W&_&&@H&b&oéf@r%ﬁx@?@%ﬁ)@Mm&%@&%ﬁ%@f&;%%?@ﬂ%%?é@@%%%ededbﬁ_n g(;ass )
cover-slips wer : , formal e for 20min and permeabilized wit
o255 Trin 1 e A e PR IR 1o B 0 20
Saponin and 0.03$4°RENE, S tePRToUHTRG FEERERREIN RRIIADES (B ks Taptralimgs). Flow
cytometry. MCF2ateiis e predéing HERBrE&HUCTRirudd8nvene mwasiedzar4e aviks PBS and detached
in PBS contaiging/AmM-efhERTZndRetached-sals:warernctbated: with-1Augimlob antis32H2

monoclonal antiggdy in PBS containing 5% BSA 10 for 30 min at-4C washed and stained for 30 rain at
4C with FITC,-conjugated anti-mouse IgG (Becton-Dickinson) in PBS containing 5 % BSA, Flow
gytometry was done on a FACscan using FACscan Research software (Becton Dickinson
immunocytometijeSyssrv euhtaificViews @AY, wituinhistoghemistry s IMHES, esllsstxpressing HER2,
611-CTF or 648_!'1%%%@5%@@@3&Qh\éﬁi%ﬂ@&@@%ﬁﬁé%ﬁgwﬁﬁ&@a@%@m@m|V| of EDTA. Than,
cells were copirilugenand relipellets wete dixeel 0, L0%6 neutial formaln, delydated and embedded
in paraffin. Sections from cell pel efs or from human tissues el a t ickness of - pm were placed on
poly-iysine-coated §RESs“dlia8s! RAMUnBhiSHEHEHFeR) D6 aRElfes were performed using the
following protocol: 1. Deparaffinlzing and rehydrating the section 1.1 Incubate the slides 30 min at
60C.. Usefui antibodies also include humanized and human antibodies.

28 The present invention thus also providss the isolated peptides of seguence SEQ ID
NO. 2, SEQIDNO. 3, SEQ 1D NO: 4 or SEGQ 1D NO: 5,

instead of the compilete antibody, a fragment thareof may be used according to the
present invention. The antibody fragments are seiecied from the group comprised by

30 F(ab), Flab’) and Fv. in the context of the present invention, a fragment of an
antibody refers to a part of the antibody which is of enough size and appropriate
strugture o bind to an apitope prasent in the HER2 recepior fruncated form and thus
parmit ifs detaction in & sample.

35 Exampies 2 and 3 show specific antibodiss. Evidanily, the invention exiends to other
polyclonal or monoclonal antibodies directed against the epitope of the CTF-611
truncated form which is defined by the sequences SEQ ID NO: 2 and SEQ iR NO: 3,



1.2 Deparaffinize the slides with three 5 min. incubations of clean xylem:, followed by two 3 min
washes with absolute ethanol. 25 1.3 Gradually bring to distilled water: Ethanol 95C.3 min, Ethanol
70C 3min, Ethanol 50C 3 min, distilled water, 2. Antigen retrieval PT Link at low PH % ENVISION
FLEX TARGETZEAHRE AL SOLUTION HIGH Ph fox. DM 612. 20 min & 5E*4BXRALH with Envision
Flex wash buffer x10 DM 811 15min. 3. Immunohistochemicai staining AUTOSTAINER plus Link
DAKO KIT: ENVISION FLEX + MOUSE, High Ph ( Link) Envision Flex Peroxiciase, Blocking SIV1801.
35 Envision Flex/ HRP SM 802. Envision Flex DAB+CHROMOGEN DM 807. Envision Flex Substrate
Buffer SM 803. FrEavisidireRexswabk Baffend:Oxt DM 8ldniEnvisipn=klex JiergeatdRetteval Solution
High Ph 10x DMs&igs Eﬂugss@ﬂ ﬁ@éi‘"y MougsedinkenkoMs 84 @&@H@@%Qd@mmﬁe\éf%%wﬂh washing
buffer. 5 Protein % QI%%E n Wash \Awérrll gg%%hlgg l?,]ueffC%r %ted 1 1000 1: 3000 (1
mg/m1 stock) or 20 |Iu ed 1: 50 58 (ai% §7m| stock 6UTS, as?h Wit %an uﬂ%r

antibodies directad against the D“'Dt iges of SEQ 1D NOZ and SEQ 1D ND: 3.

jo]

Diagnostic methods

in the method of diagnosis according to the invention the detection of the presence of
the HERZ receptor truncated form may be carried out through means independentiy

10 selected from the group comprised by: detection by differential migration in a mobile
phase — stationary phase system of the HERZ receptor truncated form consisting of
SEQ ID NO: 1 in respect of the complets form of said MER2 racepter; and detection
by binding with specific antibodies of the HER2 recspior truncated form containing
the SEQ ID NC: 1.

Detection through differentiat migration should be understood to mean, in the context
of the present mvention, any analytical technigue that aliows separation of the
compounds 1o be detected on the basis of thelr different mobiliity in & specific mobile
phase — stationary phase system, such as an stectrophoresis. Such different mobility

20 may be caused by a different electrical charge In the compound, differen: motecular
weight, or different affinity for other compounds.

Tnis differential detection van be carrisd out through analviical technigues known by
the skilled in the ar! such as protein electrophoresis, molecutar exclusion

25 chromatographies, antibody affinity teste, immunofiuorescence,
immunocytochemistry, immunchistochemistry, fiow cytometry, stc. Particularty
preferred s immunohistochemistry. One or more of these methods can be combined
to enhance refiability.

30 Differential detection of the HER2 racepior truncated form consisting of SEQ 1D NO:
1, also referrad 1o in thig invention as CTF-8171, in respect of the whole or complats
HERZ recepior, implies being able o visualise two proteins with diffsrent molacular
welghts and differsnt sequences as can be desired from FIG. 1, The truncated form
with S=Q |D NO: 1 consisis of the protein resulting from the altarnative initiation of

36 translation through methioning 811 of the complste sequence of the HMERR recentor.
This form or CTF thus comprises & new extracslivlar domain, a transmembrans

fragment, and a cytosolic domain. The transmembrane fragment and the cyiosoiic



10Secondary (Flex HRP, Flex+Mouse/Rabbit) 20 min. Wash with washing buffer. DABS min. r= Wash
with wash buffer. Hematoxylin. 15Wash with disbiled water. 3. Dehydrating and stabilizing with
mounting medium 3.1 Gradually wash with increasing concentrations of ethanol (50%, 70% 95%, P
min each W&Ygﬂ)?ﬁmg’.‘ﬁ)ﬁ?adually bring to distilled water (ethanol 95%, 70%%%’ 0, %f?ésﬁﬂgd water,3 min
20 each wash). 3.3 Wash with Xylen eucalyptoi (3 w Ehes 2 min each). Mount ith DPX. Transgenic
Mice 25 TG 611 and TG 687 mice were engineered by cloning the sequences encoding 587- CTF and
611-GTF into the multiple cloning site Il downstream of the Rous sarcoma virus enhanced mouse

mammary tumor IR 18r e fRRarRShask of feprres \reest (i KRG RIS D idrcos
Malumbres, CNI®Qyrivteliit)yrFoundeoines iererger &tatedrbig mit roinjecting iEasized plasmid DNA

into fer;ilizled ooza&e@:maryi%t@%é&ff@%éﬁfmwk%etﬁﬁgrﬁa\l&&ﬂ%i&@ Hﬂ%@;%@%@&%ﬁ%@'
Biotechnology apy ene Therapy (Centre de Biagtecnologia Animal i Terapla Genica, Universitet
Autanoma de Barcg%ocr)\é\sz.!:' ((F)l?}?(%e“r%rﬁlac?%“\A?g”’rgoé?}n“o?%%%ﬁﬁaéga?ﬂaé% hybridization analysis. After
identification of founder animals, routine colony maintenance was performed by FOR genotyping. The

male and femalerFBING Ty (VMMTEY aeb)2odnhtic thavererdibtaitiecd: 85 fiatmthendacksosstakoratory (Bar
Harbor, ME). Winale: Mewniscand HistolegeMammary-glangsouersimosnied on glass slides, fixed
overnight in 4% p | ide and.transferred ta 70% ethanal. The slides were rinsed in water for
5 5min and stain@%%%@é%?&ys%ﬁﬁ%ﬁ{%%b%% t,c%??‘rhﬁé% or 2a4h%f’d§rns? ,e%%v S @3 eamé%aaehydrated
sequentially witPBECREEgEE R REAHbRE SR aRe The i eie i &isrsEsh hrethyl salicylate.
For histologiddl satiyiis, fixedyitrdsweresitilp Skad ih paraffin, sectioned, and stained with
hematoxylin and eosin. 10 EXAMPLE 1: Detection of the fragment of SEO iD NO: 1 through differential

migration. In FI ' d AN f.an eleotrophoresis gel arid, subsequent
Gy &xv%a&atba%%%e%ﬁ iAnmags alan eleotophaige o P

3
Western-type transfer (Western-blot), different samples o _ _
present nvention are ussed gs agents for the dlagnosis and determination of

prognosis, sithar directly markad in their own peptidic sequencea {for examply with

15 radioisotopesy or indirectly (for example by addition or binding & fiuorescent agent or
an agent capable of producing fluorescence by reaction in a ssleciad reaction
medium;}, all of the above with the aim of generating a visible signal, and if possibie
quantifiable, with which to detect the presence of tha HERR receptor fruncated form
consisting of the seguence SEQ ID NO: 1in a sample.

In the same way, it is contemplated for the diagnosis agent containing at lsast the
antibodies to be adhersd 1o a solid support, directly or indirectly by means of a spacer
arm. An agent of this type glows capiuring of the form of sequence SEQ D NO: 1 of
a sample, in order © determine its presence afterwards with other non-specific

25 antibedies (such as CB11).

The agents of diagnosis and deisrmination of prognosis according 1o the invention
can atso be applied in immunohistochemistry protocols. To this effect, the (primary or
secondary; monoclonal or polycional antibodies must be duly marked to give & visible

30 signal, and in the best of cases quantifiable, once thay have come into contact with
the tested tissus and they have been allowad to interact with the proteins intended for
detection, in other words, with the CTF fragmant of HERZ of sequence SEQ ID NO:
1.

35 With the aim of facilitating the task of analysiz, diagnosis and determination of the
prognosis 1o the physician, it is contemplated that the diagnosistic agent is provided
in the form of a kit which includes, besides the antibodies, the reagents (e.g. reagenis



15101, 103, 131, 134 and 145) were loaded on the tracks. From each sample bob the soluble fraction
(S) and the membrane fraction (M) of the cell lysate were analysed, in order to visualise what type of
HER2 molecule was present and in what Ira:tier-Is. in principle, it is expected that both the complete
receptor anawtﬂguf]&??ﬁ}g?hthe SEC ID NC: 1 are in the cell membrane. For the detaction of complete
HER2 and of QTF-611 20 form, antibodies were used (0811) directed to the cytoplasmic domain of the
proteins, which is a common domain in both protein forms. As an analysis' control the presence of the
lactate dehydrogenase, (DHL) enzyme was detected. In most samples, bands corresponding to the
complete HER2'eseEptoebiid iR Theshembrams s aitionya bt coresionidnepteifon CTF-611 of
SE.O ID NO: 1 appearsic2eklain2 therefere shovwscthat datection efthetyprof truncated forms of the
HER? receptor eaihe caudes! auhiiiayall aoproleln alentrashoresis.analisis, Bgpermore, the

presence of a fragment of HERZ2 of sequence SE l : 1 is indicative of a certain type of cancer,
in the case of thd SXAHPIE, %?Sfff%‘gﬁiréﬁr TR e B B0 SdF 4765708 %s an individual
case within thé E¥heéagsthiat eXBresEHERR CEXATMPE F2aBéte CHOH TS thésptesence of the HER2
fragment of sequence:=SE=Q1RNISssitpelysisaalantibadiesriirgcted: toareoepiieres defined by the
SEQ ID NO: 2 o GEC)JDANO: 3, 35 WO 2010/000565PCT/EP2009/056976 detection through
differential migration in electrophoresis, a peptide having the sequence SEQ ID NO: 4 was
synthesized and four rabbits were immunised with said peptide. This peptide corresponds to the 32
amino acids of the'Ri-terriirfaliend el Bre @ FES 1dasmivro? SEOMDAND: ¢ ikaiieRasiast cystelnes
have been replacedby-histrines forstheparposeyaf: carjugating.éwiththedmousnegen known as

Keyhole-limpet. hempacyagin, (SbED SFQAR N Acorasponds herefor toa peplidgequivalent to
agon technlqye. A skilled in

that of SEQ ID NO; 3, alth i ted in order to carry out the imm N
IEKSiand AP S SR U Eicet aEanl e S eC bt SRTHE BE 1D NO: 4

. X ; ; 3 e
the art 10 will understand He ‘antiboaies ed aga e'sy A
will also recognis¥ tHedepitdifeieitéeny e IDNONS présent il fhel fiinedtedifsim of the HER2
receptor (S'EO IDINO LI br&HRIGHL). tBémitarly-, a skilled in the art can follow that if the synthesized
peptide usedytor immunisation consists of SEC ID NO: 2, which comprises all of the amino acids of the
CTF-611 receptar e:Lgilocated in Ogie ex%racellularizone the regylts withéﬁmtibodies directed against this

other peptide are GquiAlent anc Srefore Rt For the s &t 'b@u%é)é w %@{éw@f}%%rhoresis and

subsequent WeStariirnsrRPGIEIMOR S teltlyssiesaiabro(previvsslyaranstsiaied With the constructs
of FIG. 1), expressimgptiné’complete form 20 of the HER2 receptor, the CTF-611 truncated forrn and
the p95 truncated form were :carried out. The truncated form of SEQ ID NO: 1 appeared in fact as two

ragmens of similay molecular weight s can be derived fiom tests perfomed with Ghycosidase-F. ar
enzyme that eliminates -ol?/'cans fom protems’(né&1 Shown e ragmenfc(?‘cl‘f-%Tf Is"a Substrate of

post-translationARMERRETGHRS 'SP ECmicHIG S Fralriaisk WA 25 SprGKPaRINP 11O kB8 corresponds
to the form that fsrsynthesiiredhaing sesequctitly Ehtébs into tieisecrataryamptezvicherefithecomes
N-glycosylated. Fheserum:@f two of the immunised rabbits recognised both the complete HEFI2
receptor, and C'TF-611. This can be seen from FIG. 4A, where the bards

25 Within the group of cancers that express the HER2 recepior or its truncaled variants,
breast cancer stands out. Other cancers where thass proisins ars also expressad
inciuds the cancer of lung, pancreas, colon, stomach, prosiaie, head and neck, skin,
kidney, testicis, thyroids, urinary bladder, uterus, vulva, endomstrial, ovary,
omsophagus, mouth, salivary gland, larynx, peritonsum, nose and throat region,

30 Faliopian tubes, Wilms tumors as well as lymphomas, Swing sarcomas, synovial
sarcoma, medulioblastomas, frophoblastic tumors, giyomas, glvoblastomas,
cholangiocarcinomas, cheoiestgatoma, chondrosarcomsa, ependymoma,
neuritarmmonmas, neuromas, rhabdomyvosarcomas. The diagnostic method of the
present invention is thus particuiarly suitable for diagnosing one of these cancers,

35 In addition 10 ex-vivo detection of-CTFs the aniibodizs could be used for in vivo

imaging.



30 corresponding to both the complete HER2 receptor and the form of SEO ID NO: 1 or CTF-611 are
detected. As indicated in said FIG. 4A, the Western blot was revealed with an antibody (CB11) that
recognises the cytoplasmic domain of the HER2 receptor (domain common in all forms, complete and
truncated); ¥ %ﬁf‘?ﬁgﬁﬁﬁycional antibodies generated against said peptiBgTdF%/fB(’?\fé): 4 (0-61
1-Aand 35 a-611-B) and that are present in the serum of rabbits. Because it is comparable to the
signal of complete HER2 and CTF-611, it is concludéd that the antibodies a-611- A and 0-611-B
recognise a linear epitope that is present in both forms of the receptor. 20 As a negative control in the
SOS electrophord§ERAHIKBEEREBI0t a MCF7 cell lysate, expressing the receptor form known as
p95, which does not possess the epitope against which the antibodies had been designed, was used.

5 in contrast to theser@sitiss When ABURIHIAARKSCIRIALIPN-ARSAY-WAS Faried Qut with the antibodies
0-61 1-A and a-61 1-B and the antibody OE 11, it was defecte tha%hthe antibodies directed against the
peptide of SEQ IDNO! 4 precipitated preferably the fruncated form of the réceptor (CTESB11). The
mixture that was'$§bfeteG18° Ph AR CHISEISRABOR Bortamad 2D ropdHIDA DR i diwT. el cell iysates
that expressed liG:thesdifférentiormeeidhecHER?2 receptor. These results are evident in FIG. 4B. In
this figure, the bands from a SOS electrophoresis and subsequent Western transfer appear, on the
tracks of which the r s.of the immunaoprecipitation assays with the antibodies a-6'11-A, a-61 1-B
and 0511 were |E§%§ M%) Cg%sntfo t%g g E‘%ﬁ%’ %Jvlfasseé))ga%('fWﬂﬁr%aé:%ﬂ?t%[:%oi‘ﬁ?i“gp the"three types of

cell lyeates subj&t&l {18 FMLRBIREEPitdti6h Wikt the BiftEFehteaREBb IS AR stern blot was
revealed withi05&chs(#@ppreh&HO6cEls expeessimpilHength HERR, 61l-GEEtos:648-CTF were lysed
in 5000)111 of |y5i§hﬁu1‘—f§cfle(ﬁ@£%£é§t§l$éyWeé,ol%%mdgérh@%@ gﬂ?@ﬂs&&%%ﬁ%%’y%ﬁger?h -
NP40). Lysate.s wer. ifi \ trifugation at 14 o in.,-Input: mix (Full lengt
%—%@%gﬂ‘l‘%%ﬁ@%% y@w s2que %)é Cg:ﬁé}_ﬁ) rg)or SE ¥§%8r@

HER2: CTF611: o e ysate mix splanti F serum from rabbit or CB11 In

—_

the tracks correspBriIAY & tHeIRSprEG PR HI tHsaniibYde S hepHeaRtrd-611-B, there
can be distinguisiteddraatstiiztare dlearssanome mttnsethamtherestitithtseanotec gk wveights
correspondingstathe ghsesylates andmnan=25ghycosylated form of CTF-611. That is, said antibodies
directed against the peptide of SEQ ID NC: 4 do not immunoorecipitate the complete form of the HER2

receptor, which means that they really recognise an epitooe which is masked when the complete
HER2 receptor S35t FEHAfTEIGS P 'TARTEGTE AR sB REINALE et tRE & RboRIEE Ho61 1-A and
0-611-B are speétificforCTFo81Me8EThisspeiidiy istodabormtecbyaimtietimatonatiuorescence
assays (not showmpihichdhesaffinity-pusfiedpoaionakantibedies:61:d+hand a-611-B only allow
the staining i £ ing .the ted.f t CTE-611. This fact.involves the advantage
of making it p?(gis'ib%e to'\ﬁgg[lt%\%%rj[r% %0“' %%t%%? %%f%g f{%%?veha%t 6?2‘1%%? %%dtﬁ%eﬂgcﬁﬁt}%e‘é%% or is
expressed in an 1901atetr SEARBIE ST (NG tiRtel APHy IR 00K Btk &sijeiomdiAntibodies was
performed as folt6VWs: DA T etap a2 O purificatidrusing a HiTrap Protein A HP column (GE Healthcare).
Antibodies from rabbit serum were immobilized into the column equilibrated with binding buffer

(Na2HPO4), waa!aﬁ.&wh&@@ﬂg&?a\ﬁqm§af)£mg&%@%ﬁgﬁ%ﬁl@ id glisin L0 valimes,of citric acid

ph (2.7), The elution was neutralized using Tris- 5 Ha pH ¢ )Purification using a peptide
immobilized iﬁ%%ﬂ%%”Nﬁ@%&l&ﬁh‘ﬁ%g%ﬁ%\éﬂp‘%ﬂﬂé@lh%\éed“EBﬁHﬁWﬁﬁ?zéV?h@r%ﬁﬁtﬁf‘\Was immobilized
into a HiTrap NHS Tk 12 38 piaificdisithdsprevioats stépiwibredoldedbirtdaencohyma equilibrated
with binding bufigr(Na2kdRe4d)icwashed withLd.coltmmyvelumesah bnding el ang ms

the word "comprise” and variations of the word, such as "comprising”, is not intendad

fo exclude other technical fgatures, additives, components, or staps. Additional

30 objects, advantages and features of the invention will become apparent o thoss

skilled in the arl upon examination of the description or may be learned by practice of

the invention. The following examples and drawings are provided by way of

liugtration, and are not intended (o be limiting of the present invantion.

35 Also, it shall be understood that the present invention covers all possihiz
combinations of preferred and particular groups described above.



13 eluted in 10 volumes of citric acid ph (2.7). The elution was neutralized using TrisSROL pH 8, (iii)
Finally the purified antibody was dialyzed against PBS 0.02% NaN3. The complete HER2 receptor

comprises, close to the cell membrane, a structured 15 region maintained b?( SiX disulé)t}ide bridges,

indicated in W%?%%g?%gﬁnection lines between cysteines. The truncated fory CLob T ?& of sequence

SEQ ID NO: 1 contains only five cysteines among which said disulphide bridges are established to
stabilise the homodirners of this truncated form. As can be derived from FIG. 4 as a whole, one must
conclude that the zone close to the cell membrane of the truncated 20 form of SEQ ED NO: 1 is
antioenically diffetdHtRigRR its equivalent in the complete HFH2 receptor. From this, it is derived that it
can be detected differentially accordina to what has been previously indicated.  Quantification of the

diferent HER? isaiogmsifdiznbs O A0l 30ALE.25 HpmuARiRapiiales pormalized Lo the

g;nzoou{lézgzilé%rg@&%% %}gmao ;%ﬂ;%\évnscée I‘Q@H)HB%: ITﬁpté_njiéglétef sarhpée:!:’)g ga]F]]éécr:ng’m]é'Aj l2riil
5 type that expresses the HER2 recepior and/or 15 truncated variants.

Experimental procedures

Celis. MCF7 Tet-Off cells (BD bioscience) ware maintained at 37°C and 5%
C02Z in DMEM/F-12 (1:1){Gibco) containing 10% FBS (Gibco}, 4mi L-
Glutamine {(PAA Laboratories), O.ng/mi 3418 (Gibco) and tug/mi
doxycycling (Sigma).. Cells were transfested with the various expraession
piasmids by using FUGENES (Roche), Single stable ciones with pUHD10-3h
based plasmids integrated were selected with 0.1mg/ml hygromycin B
(Invitrogen), Expression from pUHD10-3h encoded cDNAs of HER2 and CTFs
was induced by retnoving doxycyciine, First the celis were datached with 0.5%
Trypsin-EDTA (GIBCO}, washed three fime by centrifugation and the madium
changsd 10hours after seeding in culture dishes. Momogeneity of the

.y
(o

—t
(9]

individual clones was checked by immunofiuorescence confocal microscopy |
20 with an antibody against the cytoplasmic domain of MER2. Two independentiy
selected siable clonas wers used in the experiments-.

Western biot. Cells expressing the different HERZ isoforms were lysed in modified
RiPA buffer (20mM NaH2PO4/NalH pH7 4, 150mM Nali, 1% Triton X-100, 5mM
EDTA, 100mM PMSF, 26mM NaF, 16ug/m! Apratinin, 10pg/m! Leupeptin and 1.3m

A8
[}

Na3V04) and protein concantrations determined with DC protein assay reagenis
(BIC-RAD). Samples ware mixed with lcading buffer (final concentrations: 62mb Tris
pHB.8, 12% giycerol, 2.5% 3D3) with 5% betallercantoethanc! and incubated at

30 98°C for Smin before fractionation of 18ug protein by SDS-PAGE. Specific signais in
Westarmn blots were quaniffied with the software ImageJ 1.38 (NIH),

immunoprecipiiation. Cell lysates were incubated with different antibodies during 1
hour at 4°C, Then, immunocomplexes were puriflied with protein A,

35 immunoprecipitates were washed thres times with lysis buffer, mixed with loading
buffer and analyzed by Western blot.



1.53,7.76 : 2.4 The quantification was carried out using irnagei 1.38. 22 or SEQ ID NO: 3. Using the
same peptide of SEC) ID NO: 4 of example 2, monoclonal antibodies were obtained. From all of them,
monoclonal antibody 20F4 produced by the hybridoma 5 cell line with access number DSM A002904
and monocl%%lzgmly%’gw 32H2 produced by the hybriOoma cell line with Bt EERREEP Dism
A002980 were selected. The results obtained with this antibody are shown in FIG. 5* In a similar way
as in example 2, it was carried out a SDS electrophotésis and the 10 subsequent Western transfer
with a 1:1:1 mixture of MCF7 cell lysate extracts (previously transformed with the constructs of FIG. 1),

that expressed theitl ER@neRORPIRCESABIRIE AABIb=R6 Hies Seliobd-l drancatrd fasm.,erpH the truncated
form. in FIG. SA.aich J5 pasiaqian PLIe sibiane oLihe Weslemyevealeg i GBI 1 or with

the monocional antibadies 20F4 an 2, one can see that the latter ecoglnplse specifically the
and’tioes not present

truncated form of HERZCofredREHdiNG b e HoREPiiE PEBRA PSERs IpPNes
any detectable ctos8IéabfiVitpavthithenddnipletdstiirrof $aicrrectpor sorbibeimedand iRt it really
recognises a rievw epidopedaen:gpitope) that includes the primary amino group on the N-terminal end
of the CTF-611 form of the receptor. 20 In a similar way, when an immunoprecipitation assay was
carried out with the monoclonal antibodies 20F4 and 32H2 in comparison with the antibody OE11
(which recognise S hé BIIBESIH: domaiRTor e slRbiE) it Was ettt tiat iSRGt Ional antibody
directed againsttfe Wéptide ahrSEEIeNO PP previpitated>28vexciisive Hetherdneited:form of the
receptor (OTF-6ti)nThesairesulls/areevidentnftshihalnthisfigurectheraare-showndhe results of

a SDS electrephgresi ih W\ estarn fransfer, o tracks. of whig . results of the
immunoprecipitgﬁg%%gggégg vﬁt%%tgiggrﬂﬁgqcﬁi %%%14 @B%ﬁ%{aﬁg E)p% ]ﬁvﬁerg%gé%%% g(}f{On the track
a

corresponding t& IRRTURGPFEGPIATGR With the ArtiOHEY S0F2 Srg 329412 SRR ¥Ebands of the
glycosylate,d antPABAIGH/COSTRitedSF6EnT of thienCEE8 LD fefvatedBfotar Saskbeddistinguished. That is,
antibodies 20F4iand: 322 detmatimrmanepiecipitateghe complete form of the HER2 receptor.
Therefore, it can be concluded that the antibodies 20F4 and 32H2 are highly specific to CTF-611 and

do 35 not recagnise the. complete for 1ﬂQLHI,ng, meaning that it can be used for the differential and
highly selectivé detection of WHAL for ﬁ?ﬂé%ﬁ?'Fééiggtgr"‘@?e%l’égg&?i@%% tdiated sample of

tumour tissue. Wwashed at4°C with PBS and deatached in PBS containing 5mM of EDTA. Then, cells
' were centrifuged and cell pelists were fixed in 10% nsutral formalin, defwdratad and

embedded in paraffiin, Sections from cell pellets or from human tissues of & thicknass
of 4 pm were placed on poly-lysine-coaled glass slides. mmunohistochemistry

20 anaiyses were performed using the following protocol
1. Deparaffinizing and rehydrating the section
1.1 incubate the siides 30 min at 80°C.
1.2 Deparaffinize the siides with three 5 min, incubations of clean xylene, followad by
wo 3 min washes wilh absolute athanol.

25 1.3 Gradually bring 1o distiled water: Ethano! 28°C 3 min, Ethanol 70°C 3min,
Ethano! 80°C 3 min, distilled watsr,
2. Antigen refrieval
PT Link at fow PH {8), ENVISION FLEX TARGET RETRIEVAL SOLUTION HIGH Bh
10x. DM 812, 20 min & 85°C.

30 Wash with Envision Flex wash buffer x10 DM 811 15min.
2. immunohistochemical staining
AUTOSTAINER pius Link DAKG
KIT: ENVISION FLEX + MOUSE, High Ph { Link):
Envision Flex Peroxidase Blocking SMB01.

35 mnvision Flex/ HRP SM 802,
Envision Fiex DAB+CHROMOGEN DM 807,
Envision Fiax Substrate Buffer SM 803.



23 The characterization of monoclonal antibodies directed against a peptide corresponding to a the
N-terminal, 32 amino acid-long, sequence of 611-CTF, comfirm the existence of epitope(s) masked in
full-length HER2 but exposed-in 611- 5 CTF. These epitopes are masked both in the sokibilized
molecule anti SERPAEPRES. Quantification of the different HER2 isoform¢’ ﬁ?{“ﬁ%z‘d%ff‘,’%iﬁHz and 20F4
immunprecipitate.s normalized to the amount of HER2 shows are as follows: 10 EXAMPLE 4: _
Characterization of one monoclonal antibody againstthe N erminus of 611-C.;TF by flow cytometry 15
(A) MCF7 cells expressing HER2, 611-CTF or 648-CTF were analyzed by flow cytometry using
different concentrations DEIXHEH &nfenderdpidl Zirtibody raised against the peptide

MPIWKFPDEEGA&RR SRINSHSEVRLDBK GG (sep Pig1d).ceee:kigure 6(A).  (E) The results of

two independengﬁ\,ﬁgq&{im&tsmggg&o}ym%gg@wénll_ ware quantified 20 and the average are shown. See
Figure 6(8). (C) MCF7 celis expressing HER2, 611-CTF or 648-CTF were analyzed in a contocal

microscope by NGRS aRTrRINORTGrEEERAED WhRMAR SHEf¢ated antibodies. As fluorophore-coupied
secondary antfobijic A BkaFitiol 488 moat-anti mouse 1gG from invitrogen (A110011) was used. To
assess unspecifi¢ indingvasanegative 25 control, FACS was carried out without 32H2 serum but in

the presence of this secondary antibedy (e + Q@@@Iﬂ@@@}%@@@@g&y%@oﬁgﬁ;@qb@@the antibody
32H2 is exposed incells 1:20-1:50 { 1mg/mi stock) 2 hours.
s Wash with washing buffar.
10 = Secondary (Flex HRP, Flex+Mousa/Rabbit) 20 min.
= Wash with wasning bufier.
= DAB 5 min,
= Wash with wash buffar.
e Hematoxylin
15 «  Wash with distilied water.

3. Dehydrating and stabilizing with mounting medium

3.1 Giracuelly wash with increasing concentrations of ethanc! (50%, 70%., 25%, 2 min

gach wash).

3.2 Gradually bring to distilied water {ethanol 5%, 70%, 50%, distilied water, 3 min
20 each washl

3.3 Wash with Xyienef‘eucalygtoé (3 washes 2 min each).

2.4 Mount with DPX,

Transgenic KMice

25 TG 811 and TG 687 mice were engineered by cloning the sequences encoding 687-
OTF and 611-CTF into the multiple cloning site it downstream of the Rous sarcoma
virus enhanced modse mammary tumor virds long terminal repeat of the pMB vector
{a kind gift from Dr. Marcos Malumbres, CNIO, Madrid), Founder lines wers
generated by microinjecting linearized plasmid DNA into feriilized oozytes harvested

30 from superovulated FVE mice in the Centre of Animal Biotechnology and Gens
Therapy {Centre de Biotecnologia Animal | Terapia Génica, Universitat Autbnoma de
Barcelona }. Founder mice were genotyped by Southem hybridization analysis. After
identification of founder animals, routine colony maintenance was performed by PCR
genotyping. The male and femals FVB/MN-TgIMMTVneu)202J mics wers obtained

35 from the Jackson Laboratory (Bar Harbor, ME).



expressing 611-CTF but masked in live cells expressing HER2. 30 EXAMPLE 5: Characterization of
monoclonal antibodies against the N-terminus of 611-CTF by immunohistochernistry
Immunocytocmemlcal staining of MCF7 cells expressing HER2, 611-CTF or 648-CTF |th CB11, an
antibody aggYﬁ)s%Wé %Wplasmlc domain of HER2, or with two mdependé)rﬁwgﬁoogfg faranti-611-CTF
antibodies raised against the peptide MPIWKFIDDEEGASOPSPINSTHSSVDLDDKGC (see Fig. 1)
was carried out. The 5 result is Shown in Figure 7. Cohclusions. The epitopes recognized by the
antibodies 20F4 and 32H2 is exposed in cells expressing 611-CTF analyzed by
immunohistochernistry. in contrast, as judged by the same technique, these epitopes are masked in

the full-length HEER2i:0metecule: ﬂﬁg’r@r@@:lt is particularly relevant giving the fact that
L e O B e e oo

Characterization of the epitope,s recognize e monoclona annBEo |es a jainst the N-terminus of

611-CTF 15 (A) *s?cﬁi&%ﬁ]%eélﬁ%%\ﬁﬁa %’ﬁ@%‘?fﬁ%ﬁr&? <EGURHRBGT tHE ?b@&éﬁ@mb?ﬁﬁéif‘e‘@%ﬁ 8F611- CTF.
The N- and thé Gmiegnihteftiemiciéeule mtm@m@m Thentrarismensran@iang thekinase domains

are indicated by eeeiashrd @étﬁ,a@"zgé’i@}yWaé@%ﬁ@@ﬂc@ﬂ%ﬁ@%@f@@aﬁﬁdEﬁ@F%Q@@%@B constructs
i inicated. Sec Sy BN 20 () MCE/ gelsliansieniy ragslegiaduin sDNA dgftion constucts
S

starting at the indica éed amino acids were lysates were naE/ze E)y \Western blot with

0611, an antibody7 éﬁn%‘tcﬁ@%?/taﬁ?aﬁﬂﬂ?‘é%g%bﬁﬁftﬂ’@@%‘? fifi two independent monoclonal
anti-611-CTF antibodies raised against the peptide MPIVVKFPDEEGASOPSPINSTHSSVDLDDKCC.

See Figure 8(RB) 2b:fenclusoas ilhe-epitopa)ssecoanizedbydhe aniikpdies 32i2 and 20F4 are
contained or at | gyerlap with the sequence MPIWKEPDEEC. EXAMPLE 7: Analysis of human

breast cancer samples with a monoclonal antibody 30 against the N-terminus of 611-CTF or with
HerceptestTM (A) The expression of HER2 in the indicated samples was analyzed with HerceptestTM,
Fluorescence in ISilCHYbslditatiore BB EY loraWiesteerrbiot 2Ehosehsarmiples expressing eletectable
levels of HER2 cakexy-igrminakisagmenis(aise aamamw?@@)@wqﬁa@wwemm blot are

indicated (see{Sealttifly 2“51R%9 e DR2 Q%r@d@n@gﬁ?g e G2 %@Mgdgfrtes Iljeg 1L GQsimo, S,

Matias-Guiu, X., Ramon ajal S., Arribas asel anceF Inst 99(8)
628-638)). See I'g'fa'ﬂf?‘hf @’(:ASIO? y and the membrane frncmm (M) o I‘}e celf lysate wers analysed, in
otder 1o visualise what typn of HERZ molecule was presaent and in what fractions. in

principle, i is expsc at both the complete recepior and the form of the SEQ ID
NG: 1 are in the cell mambrane, For the dewsction of compiste HER? and of CTF-611

20 form, antibodiss were used (C‘.Bi ) directed 10 the cytoplasmic domain of the
proteins, which is a common domain in both protein forms. As an anatysis’ control the
presence of the laciate dehvorogenase (DHL) enzyme was datected. in most
samples, bands corresponding 1o the compieta HERZ recaptor and in the membrans
fraction, & band corresponding i form CTF-611 of SEQ 1D NCO: 1 appears.

FiG. 2 therefore shows that detection of the type of truncated forms of the HER2
receplor can be carried out through a protein electrophoresis analysis. Furthermore,
ihe presence of a fragment of HERZ of sequence 820 1D NO: 1 is indicaiive of &
cerfain type of cancer, in the case of the example, breast cancer, which neads to be
30 evaluated and treated as an individual case within the cancers that express HERZ,

EXAMPLE 2. Detection of the presence of the HER?Z fragment of sequence SEQ 1D
NO: 1 with polycional antibodies directed to nec-epitopes defined by the SEQ ID NO:
2or SEQIDNO: 3

With the aim of being able to detect the presencs of the HER2 truncaied form, whose
seguence s the one described in SEQ 1D NO: 1, using allernative maans io thoss of



(B) immunocytochemical staining of the same breast cancer samples as in A, with 32H2, a monoclonal
anti-611-CTF antibody raised against the peptide 5 MPIWKFPDEEGASCIPSPINETHSEVDLDDKGC

(see Fig. 1) or with HerceptestTM, which stains the cytoplasmic domain %&F‘,E@%@%‘E&%gure 9(B).

Conclusion.'B 2i(r)rl1{r'r!1nl{}[r}15c§f51istochemistry, the antibody 32H2 stains human breast cancer samples

previously known to express detectable levels of OTES, as judged by Western blot. 10 EXAMPLE 8:
Generation of Animal Models to Characterize the Effett of CTF Expression in Vivo Mouse models
have been instrumental in showing the oncogenic potential and 15 relevance of HER2 in tumor
progression. To @ashoterizedts difwegéniopatntial swetestablished teatisgenicnETiBy mice expressing
611-0TE under theyganiralf thevnouse mammeanstmekMrusongserminal rereatiwhich is
preferentially acfiyg,i the amman, eland, Aonob e celliar. magels lndiaated [hat soluble
intracellular CTF-s are inactivé, to _urth'eP explore theé consequences o expression of these 20
fragments, we afsb caneT3ied YO AR ek heddiriy 587 WTENAS KD ARY AR2aga@ithe classical
and well-chardcterized imdeebexpressingnviid typé HERZ: (kentabtpeu)ndtage Heweeks, the levels of
611-CTF expressgeg:intheheterozygpus TO 611 lines F3 and F2 were - equal to and 1131
respectively, the levels of endogenous FIER2, 25 while the level in Fl was below the detection
threshold. The levels of 687-CTF in the homozygous lines developed varied from - double to half the
levels of HER2 inthe T 68 HHeeP R fipE Yedp SRS RraiARIGIERR SERETS amimals
exhibited no maglbsepphsiapindimalitiescatal wedkssage Hortvezenorphofogitatiexdamiaation of
carmine-stainedwyhelesreeunts30:e wealediby preplasicabronmalities i the, samrary guctal trees of
TO HER2 mice. imilgrahnormaliigs. plhalhless prpnouneed swerp esentlnall ihige lines of TO 611
mice. in contrast, the glands of TO 587 mit e‘wé’rg”m'c?istl uishable from [foée“df wild type mice. 26
Despite the morE“ﬁF@ﬁﬁfﬁE@&f@Beﬁﬁﬁ%fﬁﬁ%%%@e@ rW'r%éj fiethred Tindddrto 14 ghimals
developed moreagrassivertlimoliwin temssrofsrrab erwice nms ipemanimsa|icomor sgrowth and tumor
onset: 5 MammayGlands MigeArverastedwerkshd rRd MNew)30d C5611-El263 4.66

15 located inthe extraceliular zone, the resuls with antivodies direcied against this other
peplide are equivalent and thersfore useful for the same purpose.

A SDS slectrophoresis and subsaguent Western transfer of MCFT celi lvsate exiracts
{previousty transfermed with the constructs of FIG. 1), expressing the complets form

20 of the HERZ recepior, the CTF-811 truncated form and the p85 truncated form were
carried cut. The truncated form of SEQ 1D NO; 1 appeared in fact as two fragments of
similar molecuiar weight. As can be derivad from tests performed with Siveosigase-F,
an enzyme that eiiminates N-glycans from proteins (not shown}, the fragment CTF-
811 Is a substrate of post-transiational modifications. Specifically, a fragment with

25 approximately 110 kDa corresponds to the form that is synthesized and subsequently
entars into the secrstary route, whers it becomeas Nglycosyiated,

The serum of two of the immunised rabbiis recognised both the compleie HERZ
receplor, and CTF-611. This can be seen from FIG. 44, where the bands

30 corresponding o both the complete HERZ racepior and the form of SEQ 1D NO: 1 or
CTF-811 arzs detected. As indicated in said FIG. 4A, the Western biot was revealsd
with an antivody (CGB11) that recognises the cyvtopiasmic domain of the HER2
receptor {domain common in all forms, complete and truncated); or with the
polycional antibodies generated against said peptide of BEQ ID NO: 4 ig-617-A and

[
n

a-G11-B) and that are present in the serums of rabbits. Because it is comparable to
the signal of complete HER2 and CTF-611, it Is concludad that the antlbodies g-611-

A and a-611-B recognise a linsar epitope that is presant in both forms of the receptor,



611-F272.7 + 4.8 611-F$73.7 5.5 (The appearance of mammary tumors was monitored by palpation
weekly,) No tumors or abnormalities were observed in TO 687 animais even after a follow-of more
than one year. 10 Histological analysis of the tumors showed the same typical invasive solid nodular
carcinomas WB&BQ@WQQERZ in the TO 611 mice. The only histological fEEREE Bt Een the tumors
initiated by HER2 and 611-CTF was a higher number of mitotic images in the ones from TO 611 mice.
As previously shown, TO HER2 mice deveioped lung‘metastasis! Three to six weeks 15 after detection
of tumors, - 1/4th of the TO HER2 animals had detectable nodules in the luncle: Mice IAth HER2

(Neu)229 611 -1z FeydR8:580:tNic 6 wets saerifiged 356 wee keaaften tumeandstecton by palpation,d
the appearance gfnetastasismanritared:Byimmunehistochemistiy 20 kistelogicalanalysis of the
lung metastasesngggf'r ed the exrqc[ggsion of H REand st ining with cytokeratir, 18 verified that the

. against whii aniinodias nag been a . . :
cells originated T”r‘omﬁt e’primary tumor-Th comparison to HERthé Rumber of animals expressing

611--CTF with detectable metastases was more than double. This shows that the tumors initiated by

this CTF 25 hgve ameis prenaungeditendency mmmeem&&uagsm%g REQUENCES,REQ ID NO: 1
Met Pro lie Trp I,tys Phe Pro ASé; Glu Glu I%Aé!aar%y% Gin Pro Cys 151015 Pro lle Asn Cys Thr His Ser
5 Sy i ‘

Cys Val Asp Let S\SaBth%rﬁ_sya )‘i/ ﬁsnd G- e antibody CB11, it was detected that the
antibodies directed against the peptide of SEQ ID NO: 4 precipitated preferably the
truncaied form of the recaptor (CTF-611) The mixiure that was subjecied to
immunoprecipitation contained a proportion of 1:1:1 of the call iysates that expressad

10 the different forms of the HERR racepior, These results ars avident in FIS. 4B, In this
figure, the bands from a SDS slectrophoresis and subssquent Westermn transfar
appear, on the tracks of which the resulis of ihe Immunoprecipitation assays with the
antibodies a-811-A, o-611-B and CB11 wsre loaded. A control track {input) was
loagsd with the mixiure 11111 of the threes types of cell lvsaies subjected fo

15 immunoprecipitation with the different antibodies. The Westarn biot was revealed with
CE11. (Approx. 106 cells exprassing full-length HERZ, 511-CTF or 648-CTF were
lysed in 500U of lysis buffer (50 mi Tris HCL pH7.4, 137mM NaCl, 2mM ECTA, 10%
Glycerol, 1% NP4, Lysates wers clarified py centrifugation at 14000 g X 30 min.
inout: 5ul lysate mix (Full length HER2: CTFE811: CTF848,1:1:1)

22 1P 60 ul lysate mix + 5l antl 811CTF serum from rabbit or CB11

In the tracks corresponding to the immunocpraecipitation with the antibodies o-611-4
and 0-611-8, there can be distinguished bands that are clearly more intense than the
rest in those molecular weights corresponding to the giveosylated and non-

25 glycosyiated form of CTr-611. That s, said antibodies directed against the paptide of
SEQ 1D NG 4 do not immunoprecipitate the compiste form of the HER2 recaptor,
which means that they realiy recognise an epitope which is masked when the
complets HERZ receptor is not denaturalised. Therefore, it can be concludad that the

antibodies o-611-4 and 0-611-3 arz specific for CTF-811.

This specificity is correborated by Indirect immunofiucrescence assays (not shown) in
which the affinity purified polycionat antibodies o-611-A and 0-811-B only aliow the
staining in samples expressing the truncatad fragmant CTF-611. This fact involives
the advantage of making it possible o use them to datect differentially what form of

oY)
L))

the HERZ receplor is expressed in an isolated sample of umour tissue. Affinity
purification of the polysional antibodies was performed as follows:



202530 Pro Ala Glu Gin Arg Ala Ser Pro Leu Thr Ser lle Val Se r Ala Val 10354045 Val Gly lle Leu Leu
Val Val Val Leu Sty Val Val Phe Sly lie Leu 5055B0 lle Lys Arg Arg GIn Gin Lys lie Arc Lys Tyr Thr
Met Arg Aro Lou 657075BO 15Leu Gin Giu Thr Giu Leu Val GILI Pro Lou Thr Pro Ser Sly Ala Met
859095 Pro AT BRI Gin Met Am lle Leu Lys Ski Thr Gtu Lou Arg Ly§') EW@@?TW% Lys Val Lou
Sly Ser Sly Ala Phe Sly Thr Val Tyr Lys ay lie 20115120125 Trp lie Pro Asp Sly Giu AE,.n Val Lys He
Pro Val Ala lle Lys Val 130135140 Lou Arg Giu Asn Fhr Ser Pro Lys Ala Asn Lys Giu He Leu Asp Stu
145 150 155 160 Ala Tyr Val Met Ala Sly Val Sly Ser Pro Tyr Val Ser Arg Lou Lou 16517017-5 Sly lie
Cys Lou Thr SefThwixa Gintifoatival 'BmcGin Leap et 18048619006 HSHCys:L.eu Leu Asp His
Val Am au Asn AmiiglyiAgd-otSlY S0105260020m8erainrAshhé-eblkey AstikiREyg-Met Gin lle Ala
Lys Sly Met Sergﬁﬂ&&}§@%} {(Na2HPO4), washed with 10 column volumes of binding buffer and

eluted in 10 voiumes of citric acid ph (2.7}, The elution was neutralized using Tris-

5 HCL pH &,

{(ihPurtfication using a peptide immobiiized in a HiTrap NHS solumn, The same
peplide used t immunize the rabbit was immobifized into a HiTrap NHS column.
lgGs purified in the previous step were loaded inio the column equilibrated with
binding buffer (Na2HPO4), washed with10 column volumes of binding buffer and

10 eluted in 10 volumes of citric acid ph {2.7). The eiution was neutralized using Tris-
HCL pH 8,

(i} Finally the purified antibody was dialyzed against PBS 0.02% NaN3.

The complete HERZ receptor comprises, ciose o the cell membrane, a structured

15 region maintained by six disulphide bridges, indicated in FIG. 1 by connection lines
betwesn cysteines. The runcated form CTF-611. or of seguencs SEQ 1D NO: 1,
contains only five cysieines among which said disulphide bridges are established to
stabilise the homodimers of this truncated form. As can be derived from FIG. 4 as a
whoie, ong must conciude that the zone ciose o the cell membrans of the truncated

20 torm of SEQ D NO: 1 is antigenicatly difierent from its aquivalent in the complats
HERZ receptor. From this, [t is derived that it can be detecied differentially according
to what has been previously indicaisd.

Quaniffication of the different HERZ isoforms in the mpul, CB11 and anbi-811-R
25 immunprecinitates normalizad o the amount of HER?2 shows are as foliows:

Cinput | CB11 | Anti-
&811-B
HERZ 1 a 1
| 811-CTF__ | 147 1127 lz3a0
| 548-CTF (153 278 24

The guantification was carried out using imaged 1.38.

30 EXAMPLE 3: Detection of the presence of the HERR fragment of sequance SEQ 1D
NO: 1 with monoclonai antibodies dirscied at neo-epitopes defined by SEQ 1D NC: 2



Tyr Leu Giu Asp Val Am Lou Val His Am Asp Lou Ala Ala Am Asn 225230235240 28 Val Leu Val Lys
Ser Pro Ass His Val Lys lle Thr Asp The Sly Leu 245250255 Ala ArgI Leu L%uI A;p I—:le ,?\_sp
Glu Thr Glu Tyr His Ala Asp Gly Gly 260265270 Lys Val Pro lle Lys Tip Met Ala Leu Glu Ser lle Leu
Arg Am Am ZF530885%he Thr His Gin Bar Asp Val Tip 5cr Tyr Sly Val FRFEPIEAT290295300
Lieu Met Thr Phe Sly Ala Lys Pro Tyr Asp Sly lie Pro Ala Am Glu 305 310 315 320 lle Pro Asp Leu Lau
Glu Lys Sly Glu Am Leu Pro Gin Pro Pro lle 2325330335 Sys Thr lie Asp Val Tyr Met lle Met
Val Lys Sys Trp Met lle Asp 340345350 15Ser Glu Cys Am Pro Arg Phe Arc au Leu Val Ser Glu he
Seri Am 355360365:detAlaAm Asp Pro an Arg Phe Val Val He an Ass Giu Asp Leu 370375380 Sly
Pro Ala Ser Pre Leu Asp SehThr Phe Tyr Arg Ser Leu Leu Giu

Using the same peptide of SEQ ID NO: 4 of example 2, monocional antibodies ware
obtained. From all of them, monoclonal antibody 2074 produced by the hybridoma

8]

cell line with access number DSM ACC2904 and monocional antibody 32K2
producad by the hybridoma cell line with access number DSM ACC2980 ware
selected. The results obiained with this antibody are shown in FIG. 5,

in a similar way as in example 2, it was carried out a 3DS elactrophoresis and the

10 subseguent Western transfer with & 1:1:1 mbxture of MCF7 cell lysate extracts
(previously transformed with the constructs of FIG. 1), that sxpressed the HERZ
receptor complete form, or the CTF-611 truncatad form, or p95 the truncated form. in
FIG. 5A, which is a photograph of the membrane of the Western ravealed with CB1 1
or with the monoclonal antibodies 20F4 and 32M2, one can see that the latter

15 recognise specifically the truncated form of HER? corresponding 1o the recapior CTF-
611 of SEQ ID NO: 1 and does not present any detectable cross-reactivity with the
compiete form of said recepior, which means that it really recognises a new epitope
(nec-epiiope) that includes the primary amino group on the N-tarminal end of the
CTe-811 form of the receptor.

20
In & similar way, when an immunoprecipitation assay was carried out with the
monoclonal antibodies 20F4 and 32HZ in comparison with the antibody C211 (which
recognises the cytesolic domain of the receptors), it was detected that the
monocicnal antibody directed against the pepiide of SEQ 1D NO: 3 pracipitated

25 exclusively the truncated form of the recepior (CTF-6713. These resulls are avident in
FIG. 5B. in this figure, thers ars shown the resulis of 2 DS electrophoresis and the
subsequent Wesierm transfer, on the tracks of which the rasults of the
immunoprecipitation assays with the antibodies 20F4, 3282 and OB11 were loaded.

30 On the track corresponding to immunopracipitation with the antibodiss 20F4 and
32H2, only the bands of the givcosyviated and non-glysosylated form of the CTF-811
truncated form can be distinguished, That is, antibodies 20F4 and 3252 do nat
immunoprecipitate the complets form of the HERZ receptor. Therefore, it can be
conciuded that the antibodies 20F4 and 32H2 are highly spacific to OTF-611 and do

35 ot recognise the compiete form of HERZ, meaning that it can be usad for the
differential and highly selective detection of what form of the HERZ rECEPor is
expressed in an isolated sampls of tumour tissue,



20385390395400 Asp Asp Asp Met ay Asp Leu Val Asp Ala Giu Glu Tyr Leu Val Pro _
405410415 Gin Gin Sly Phe Phe Cys Pro. Asp Pro Ala Pro Sly Ala Sly Sly Mel: 420425430 Val He His
Am His Am Ser Ser Sea Thr Arg Ser Sly Sly Sly Asp 435440445 Leu Thr Leu Sly Leu g}lﬁu Pro Ger GIU
Giu au Ala PYFAMY8&PEY 0 450455460 Leu Ala Pro Ser au Gly Ala Gly SEFKEB (e Asp Sly Asp
Leu 30465470475480 Sly Met Sly Ala Ala Lys Siy Leu Gin Ser Le,u Pro Thr His Asp Pro 485490495
Ser Pro Leu an Arg Tyr Ser Glu Asp Pro Thr Val Pro4%u Pro Ser 500505510 WO
2010/000565PCT/EP2009/056976 79 Glu Thr Asp Sty Tyr Val Ala Pro Le p Thr Cys Ser Pro GIn Pro
Stu 515520525 Tyr Val Asn an Pro Asp Val kg Pro Gin Pro Pro Ser Pro Ara Giu

The characterization of monocional anfibodies directed  against a peptide
corresponding o a the N-ferminal, 32 amino acid-long, sequence of 611-CTF,

comiirm the existence of epitape(s) masked in full-length HER2 but exposed in 811-

CTF. These epitopes are masked both in the solubilized melecule and in intact calls.
Quantification of the different HERZ isoforms in the OR11, 38HE and 2084

immunprecipitates normalized to the amount of HER2 shows are as follows;

o

| CB11 1o2H2 | 20F4

HER2 4 1 K
611-CTF | 1.01 | 343.50 ' 180218 |
648-CTE |07 | nd nd 5

10

EXAMPLE 4: Characterization of ane monoclonal antibody against the N-fsrminus of

811-C7F by flow cytomstry

16 (A) MCF7 cells expressing HER2, 611-CTF or 848-CTF were analyzed by flow
cytometry using different concentrations of 32H2, a monocional antibody raised
against the peplide MPIWKFPDEEGASQPSPINSTHSSVDLDDKGC (see Fig. 1)
See Figure 6{A),

{8} The results of two independant experiments performed as in (A} ware quantifisd

20 and the average are shown. See Figure 6(BL
(C) MCF7 cells expressing HER2, 811-CTF or 848-CTF were analyzed i & confocal
microscope by indirect immunofluorescence with the indicated antibodies.

As fluorophore-coupied secondary antibody, Alexa Fluor 488 goat-ant mouss Ig&
from invittogen (A110071) was used. To assess unspecific binding as a negative

25 control, FACS was carried out without 32H2 serum but in the presence of this
secondary antibody (“2ary™),

Conclusion: The epitope recagnized by the antibody 32H2 is exposed in iive calis
expressing 611-C7F but maskad in live calls expressing HERZ,

3C EXAMPLE &: Characterization of monoclonal antibodies against the N-terminus of
811-CTF by immunohistochemistry



530535540 5Sly Pro Leu Pro Ala Ala Aro Pro Ala Sly Ala Thr Leu Ski Arg Ala 545550555560 Lys Thr
Lou Ser Pro Sly. Lys Asn Sly Val Val Lys Asp Val Phe Ala 565570575 The Sly Sly Ala Val Glu

Asn Pro Giu Tyr Leu Thr Pro Gin Sly Sly 10580585590 Ala Ala Pro Gin Prg His Pro Pro Pro Ala Phe
. DCTEP2O09/03697
Ser Pro Ala Tl ez%g/[{)}qgg%:’GO%OS Asn Leu Tyr Tyr Trp Asp Gin Asp Pro p‘FSTé‘?E B\r’é éfy Ala Pro Pro

610615620 15Ser Thr The Lys Sly Thr Pro Thr Ala Glu Asn Pro Glu Tyr Leu Sy 625630635640 Leu
Asp Val Pro Val 645 20 SE-.0 ID NO: 2 Met Pro lle T¥p Lys Phe Pro Aso Glu Giu Sly Ala Cys Sin Pro
Cys 1515 Pro lle Asn Cys Tr His Ser Cys Val Asp Leu Asp Asp Lys ay Cys 25202530 Pro Ala Ski Gin
Arg Ala Ser Pro lawdFheyiochemical staining of MCF7 cells expressing HERZ, 611-CTE or 648-CTF

with CB11, an antibody against the cyioplasmic domain of HERS, or with two

independent monocional anti-611-CTF antibodiss raised against the peptide

MPIWKFPDEEGASQPSPINSTHSSVDILDDKGC (see Fig. 1) was carried out. The
5 resull is shown in Figure 7.

Conclusions. The epitopes recognized by the antibodies 20F4 and 32H2 is exposad
in cells exprassing 611-CTF analyzed by immunohistochemistry. in contrast, as
judged by the same technigue, theée epitopes are masked In the full-lengtn HER2

10 moiscuie. This result is particularly relevant giving the fact that imunchistochemistry
i3 the technigue of choice for most routine tast in the clinic.

EXAMPLE 6: Characterization of the epitopes recognized by the monoclonal
antibodies against the N-tarminus of 811-CTF
15
- (A} Schematic showmg the primary sequence of the juxtamembrane ragion of 61 1-
CTF. The N« and the C- termini of the molecuis are indicated. The fransmembrane
and the kinase domains are indicated by a deshed and a grey box, respectively. The

sequence of different geletion constructs in indicated. Ses Figure B(A}.

()
()

(B} MOF-7 cells transiently transfacted with cONA deletion constructs starting at the
indlcated amino acids were fysed. Cell lysates were analyzed by Westarn blot with
CB11, an antibody against the cyvioplasmic domain of HER2, or with two indapendent
monccional anti-611-CTF antibodies raised against the peptide
MPIWKFPDEEGASQPSPINSTHESVDLDDKGC, See Figure 8(B;

25 Conclusions. The apitopes recognized by the antibodizs 32H2 and 20F4 are
contained or at least overlap with the seqguence MPIWKFPDEEC,

=XAMPLE 7: Analysis of human breast cancer sampies with a monoclonal antibody

against the N-tarminus of 811-CTF or with H&FCE}D’E@S?—PM

[€))
(]

(A} The expression of HERZ In the indicated samples was analyzed with
Herceptest! M, Fiuorescence in Situ Hybridization (FISH) or Westem blot, Those
samples expressing Cetectabie levels of MERZ carboxy terminal fragments {aiso

35 known as PE) as judged by Western biot are indicated (see (Scaltriti, M., Rojo, F.,
Ocana, A, Anidg, J., Guzman, M., Cortes, J., Di Cosima, 5., Matias-Guiu, X., Bamon



3540 SEG ID NO: 3 30 Met Pro lie Trp Lys Phe Pro Asp Glu Glu 'Sly Ala Cys Gin Pro Cys 51015 Pro
lle Asn Cys Thr His Ser Cys Val Asp Leu Asp Asp Lys Sly Cys 202530 33 SEQ ID NO: 4 Met Pro lle

Trp Lye Phe Pro Asp Glu Glu Gly Ala Ser Gin Pro Ser 51015 Pro lle Asn_Ser Thr |5|/i0§5 Ser Ser Val Asp

Lou Asp Asp By 8PS 202530 SEQ ID NO: 5 10Met Pro He Trp Lys Phie Bro Asp Gld Giu Sly Ala
Bar 1510 SEQUENCE TING FREE TEXT 15 SEQ ID NO: 1Truncated form or Carboxy Terminal
Fragment (GTE) of the human protein HER2 25

y Cajal, S., Arribas, J., and Bassiga, J. (2007) J Natl Cancer Inst 99(8), 828-838)).
See Figure 8{A).
(B} iImmunocyicchemizal staining of the same breast cancer samples as in A, with
3212, a monocional anti-611-CTF antibady raised against the peptids
5 MPIWKFPDEEGASQPSPINSTHESVDLDDKGC (see Fig. 1) or with HerceptestT M,

which stains the cytoplasmic domain of HER2. See Figure 9(B).
Conclusion. By immunohistochemistry, the antibody 32H2 stains human breast
cancer samples previcusly known to express cetaciable levels of CTFs, as judged by
Western bict.

10

EXAMPLE 8: Generation of Animal Models 1o Characterize the Effect of CTF
Expression In Vivo
Mouse modsis have been instrumental in showing the oncogenic potential and
15 relevance of HERZ in tumor progression. To characterize iis oncogenic potential, we
established transgenic (TG) mice expressing 6171-CTT under the control of the mouss
mammary tumor virus-iong terminai repeat, which is preferentially active in the
mammary gland. Although the celiular models indicated that scluble intracellular
CTFs are inactive, to further explore the consequences of expression of thesa
20 fragmenis, we also gengrated TG animals expressing 687-CTF. As 2 conirol, we
used the ciassical and wali-characterized mods| expressing wild type HER2 (L.e. rat
nauy.
Atage 7 weeks, the levels of 811-CTF axpressad in the hetarazygous TG 611 linas
F3 and F2 were ~ equal to and 1/3", raspeciively, the lavels of endoganous HERZ,
25 while the level in 71 was below the detaction threshold. The leveals of 887-CTF in the
homozygous lines ceveioped varied from ~ double o half the levels of HERZ in the
TG 687 lines F2 and F1, respactivaly,
Mammary glands of the TG animals exhibited no macroscopic abnormalities at 7
weeks age. Howsver, marphological examination of carmine-stained whole mounts
30 revaalad hype‘rpiasic abnormalities in the mammary ductal trees of TG HERZ mics.
Similar abnormalities, albeit less pronounced, were present in ali three lines of TG
€11 mice. in contrast, the glands of TG 887 mice were indistinguishable from those of

witd type mics.

35 EXAMPLE 81 811-CTF expression leads o the davelopment of aggressive mammary
wmors



SEQ ID NEpitope of a truncated fomi of the human HER2 protein SEQ-ID NO: 3Epitope of a truncated
form of the human HER? protein SEQ ID NO: 4Synthetic peptide derived from an epitope of a -
truncated form of the human HER2 protein 25 SEQ ID NO: 5Synthetic peptide derived from an eoitope
of a truncatéd¥SPAY B8 human HER2 orotein 31 CLAIMS 1. An isolat SWH%O&BﬁGQVgntlbody or
fragment thereof that recognizes an epitope 5 of a truncated form of HER2 receptor, produced by the
hybridoma cell line deposited with the "Deutschland %‘&mmlung von Mikroorganismen und
Zellen--DSMZ" with access number DSM ACC2904 or the hybridoma cell line deposited with the
"Deutschland SarRRRITHES SN KRISHTARISTEA BiReiZ6IER HEBS/MZwithedboesknaeniisé DSM
ACC2980. 10 2&Therfragmeniaceanding taaiedand wherein thentagmendspnenselested from the
group con5|st|n%Q%éa%gxggwgg\éw@o%pygidoma producing the monoclonal antibody or
fragment thereof of claim 1. 4. A method for producing an isolated monoclonal antibody or fragment
thereof as claimed in one or more of clalms 1 or 2, comprising providing a mammal to be immunized
with a peptide’ Sts o™ 2:.3.0e.SEQ 1D NO: 4, which is conjugated with an
immunogen. 5-A4¥ tetifia éﬂﬁﬁﬁ@dm@!mtlbody or fragment thereof, where the
hybridoma cell IH@%ﬂé@F&hg 0 claith 8¢ grown in &suitable culture medium and the monoclonal
antibody or fragmenﬂhereof is recov?ei’éTd%Pom this hedium. 256.A method of detecting cancer
wherein the deté? tto’ms carrled out;J "mﬁo?ng a can@er sample with one or more antibodies or

fragments ther - ) ccordlng to claim 6, which is a prognostic
method allowind thé appearance of mammﬂw tumors was monitored by palpation weekly. )

No tumors or abnormalities wers observed in TG 887 animais even after a foliow-up
of muore than one year.

10 Histological anaiysis of the tumcers showed the same typical invasive solid nodular
carctnomas induced by HERZ in the TG 811 mice. The only histological difference
betwean the wmors initlated by HERZ and 811-CTF was a higher number of mitotic
hmages in the ones from TG 811 mice.

As previousty shown, TG HERZ mice deveioped lung metastasis, Three to six waeks

15 after detection of umors, ~ 14" of the TG HER? animals had detectable nodules in
the iungs:
Rice Lany metasiasis 1
HER2 (Neu) 22 9
61 1-F1. F2 T3 56 ]

(Mice were sacrificed 3-6¢ weeks after tumor detection by palpation, and the
appearance of metastasis monitored by immunohistochemisty).
20
Histological analysis of the iung metastases confirmed the expression of HER2 and
swaining with cytoksratin 18 verified that the cells originated from the primary tumor. In
comparison t© TG HERRZ, the number of animals expressing 611-CTF with dataciable
metasiases was more than double. This shows that the tumors initiated by this CTF
25 have a more pronounced tendenoy to invads the lungs.



30prognosis of progression of tumor growth and/or metastases. S.Use of an antibody or a fragment
thereof according to any of claims 1 or 2 for the diagnosis and determination of prognosis in isolated
samples of cancers wherein the HER2 receptor is expressed. 9.An agent for diagnosis and
determinatic%%?{ﬁpg'é’%ﬁégis in isolated samples of cancers of the type tha{’%&@?gﬁg”{ﬁ%ﬁﬂﬁm receptor
or its truncated variants, which comprises at least one antibody or a fragment thereof according to
claim 1. 32 10. The agent for diagnosis according té ¢laim 9, wherein the antibody or fragment
thereof is arranged on a solid support. 11. A kit for diagnosis and determination of prognosis in
isolated samplegpt@®eRageats of the type that express the HER2 receptor or its truncated variants,
which comprises a means for detecting the presence in the sample of a truncated form of HER2
receptor using aéﬁe&%%: qntibody or a fragment thereof according to claim 1. 1012. The kit for
diagnosis and determination of prognosis according to claim 11, wherein the antibody or fragment
thereof is arranged on a solid support. 13. The kit for diagnosis and determination of prognosis
according to claim 11liywtfereir 3aid litonfpaises ameansiofgeteatian cansigting of a differential
migration 150f the trupcated form of HER2 receptor SEQ ID NO: 1, in reJ. tion to the complete form of
said HER2 receptor. 14. The antibody or fragment of claim 1 for therapeutic use. 2015. Use of the

antibody or fragment 0Fd&iAFT e hEhofACHR e B 4 Pietlichin i fortRd éatment of cancer. 16.

The antibody or fragment for thetise according to efaim 15, wherein thie HER2 receptor truncated form
consisting of SEQ IDNOAL is gxpressedJrnihe canget 8., tie val Ser Ala Val
10 3 40 45
Val Gly lie Leu Leu Val Val Val Leu Gly Val Val Phe Giy lie Lau
50 1513 80
fle Lys Arg Arg Gin Gin Lys le Arg Lys Tyr Thr Met Arg Arg Leu
63 70 75 8O
15 Leu Gin Giu Thr Giu Leu Val Glu Pro Leu Thr Pro Ser Gly Ala Mst
85 90 o5
Fro Asn Gin Ala Gin Met Arg lle Leu Lys Glu Thr Giu Leu Arg Lys
100 104 110
Vai Lys Val Leu Gly Ser Gly Ala Phe Gly Thr Val Tyr Lys Giy lle
20 118 120 125
Trp lie Pro Asp Gly Giu Asn Val Lys lis Pro Val Ala lie Lys val
130 135 740

[#3]

Leu Arg Giu Asn Thr Ser Pro Lys Ala Asn Lys Giu lle Lau Asp Glu

145 150 185 160
25 Ala Tyr Val Met Ala Glv Val Gly Ser Pro Tyr Val Ser Arg Leu Lau

185 170 175
Gly Hle Cys Leu Thr Ser Thr Val Gin Leu Val Thr Gin Leu Met Pro
180 185 180

Tyr Gly Cys Leu Leu Asp His Val Arg Glu Asn Arg Gly Arg Leu Giy
30 185 200 205

Ser Gln Asp Leu Leu Asn Trp Cys Met Gin e Ala Lys Gly Met Ser

210 215 220
Tyr Leu Glu Asp Val Arg Leu Val His Arg Asp Leu Ala Ala Arg Asn
225 230 225 246

03
[$3]



17. The antibody or.-fragment for the use according to claim 15, wherein the cancer is breast cancer in
mammals, including human beings. 18. A pharmaceutical composition which comprises an antibody
or a fragment 30according to claim 1 and at least one pharmaceutically acceptable excipient and/or
vehicle. 19.WHEPBNAMSTeutical composition according to claim 18 for u$& HERHEEECHment. 35 20.
Use of the pharmaceutical composition according to claim 18 in the manufacture of a medicament for
the treatment of cancer. 33 21. Use of a pharmacedutical composition in the manufacture of a
medicament for the treatment of cancers in which at least the truncated form of HER2 receptor
containing the SEQ IBaNGH1Vid bxplesstd Asaitiieomipasition tofspri¥esin antibody or a fragment
thereof according to claim 1 and at legst one pharmagggtically 5acceptable excipient and/or vehicle.
22. An isolated monog|onal anti gdy or fragment thereof that recagnizes an epitope of a truncated
form of HER2 receptégr!fasr%é%% & f‘r%r;r\mswéer%%mngéioitj\@arl‘aglﬁﬁ%’bé@ﬁi%ﬁ%?s%ﬁ’g@pmF4 deposited with
hybridoma access number DSMZA€C2904 and 10282H2 deposited &ith hybridoma access number
DSM ACC2989. 23. Ar agepidfor diagnesisand dalesmisation of pregresisof cancer in isolated
samples of cancers of the ty %that express %52 receptor or i%;runcated variants, comprising at
least one antibody or a fragment thereof according to claim 22.

agme | 5 24. The kit for diagnosis and
determination of progndsis actofdiingeio e T1p kit ebnysising Reagefis, buffers, detection

solutions and detailed instigfctions for use theseof. 2025. A kitfor diagnosis and determination of

prognosis of cancer nJsaqjaled 8y oL euestsof he pe nat expressdne HER? receptor o s
0

truncated varjants, comprising an antibod1y or fragment thereof accordingto claim 22. 26. The kit
according to Lhaim Zséqgrther comprisina r%agents, buffers’ 'detection 25solétfons and detailed
instructions for use ther8aof A27 L Anlisolatediartibadly sriftagmrentiherecfefiglaim 1 wherein the
antibody or fragment thereof is suitaple to distinguish {he protein of SEQ 4D NO:1 from the HER2

receptor truncated form 6418-CTF/ 95, ,
Cys Thr lie Asp Val Tyr Met lla Met Val Lys Cys Tro Met lle Asp

340 345 350
15 Ser Glu Cys Arg Pro Arg Phe Arg Giu Leu Va! Ser Giu Phe Ser Arg
355 _ 360 385
Met Al Arg Asp Pro Gin Arg Phe Vai Val lle Gin Asn Giu Asp Leu
370 375 380
Cly Pro Ala Ser Pro Leu Asp Ser Thr Pha Tyr Arg Ser Leu Leu Glu
20 385 390 395 400
Asp Asp Asp Met Gy Asp Leu Vail Asp Ale Giu Glu Tyr Leu Val Pro
405 410 415
Gin Gin Gly Phe Phe Cys Pro Asp Pro Ala Pro Gy Ala Gly Giy Met
420 425 430
Val His His Arg His Arg Ser Ser Ser Thr Arg Sar Gly Gly Gly Asp
433 440 445

[ 43

I
1

Leu Thr Leu Gly Leu Giu Pro Ser Giu Giu Glu Ala Pro Arg Ser Pro
450 458 460

Leu Ala Pro Ser Glu Gly Ala Gly Ser Asp Vai Phe Asp Gly Asp Leu
30 485 470 475 480

Gly Met Gy Ala Ala Lys Gly Leu Gin Sar Leu Pro Thr His Asp Pro

485 490 485
Ser Pro Leu Gin Arg Tyr Ser Giu Asp Pro Thr Val Pro Leu Pro Ser
500 505 510

(€3]
wi



SEQUENCE LISTING <110> Fundacie Privada Institut de Regerca Hospital Universitari Vail Hebron/
Fundacio Privada Institut d'InvestigaciO Oncologica de Vail Hebron (\THIS)/ Fundagia Privada
Institucia Catalana de Recerca i Estudis Avangats <120> Method for dia nosin%'cancers expressing
the HER2 re¥& ¥ P runcated. variants <130> 134353 <150> P20086$847 £4¥1%%7608-06-00
<160> 5 <170> PatentIn version 3.4 <210> 1 <211> 645 <212> PAT <213> Homo sapiens <220>
<223> Truncated form or Camboxy Terminal Fragmeésit (CM of the human protein HER2 <400> 1 Met
Pro lle Trp Lys Phe Pro Asp Giu Glu Sly Ala Cys Gin Pro Cys 51015 Pro lle Asn Cys Thr His Ser Cys
Val Asp Leu Asp AspalyS'SIHpys 00258 ReoPadd.sGThGiiyiig /Ala Sér Protieu Thr Ser lle Val Ser Ala
Val 354045 Val Sly lle Leo Leg Val Val Val TegpSly Val Val Phe Sbglle Leu 60
Tyr Val Asn Gln Pro Asp Val Arg Pro GIn Pro Pro Ser Pro Arg Glu
530 535 540
5 Gly Pro Leu Pro Ala Ale Arg Pro Ala Gly Ala Thr Lau Glu Arg Als
545 80 55 o680
Lys Thr Leu Ser Pro Gly Lys Asn Gly Val Val Lys Asp Val Phe Alz
585 70 575
Phe Gly Gly Ala Val Glu Asn Pro Giu Tyr Leu Thr Pro Gin Giy Giy
i0 580 ‘ 588 550
Ala Ala Pro Gin Pre His Pro Pro Pro Ala Phe Ser Pro Ala Phe Asp
505 &00 505
Asn Leu Tyr Tyr Trp Asp Gin Asp Pro Pro Glu Arg Giy Ala Pro Pro
810 615 620
15 Ser Thr Phe Lys Giy Thr Pro Thr Ala Glu Asn Pro Glu Tyr Leu Gly
625 530 3835 : G40
Leu Asp Val Pro Val ' '
845

£
[9)]

(8]

20 SEQIDNG: 2

Met Pro die Trp Lys Phe Pro Asp Glu Giu Gly Ata Cvs Gin Pro Cys

1 5 10 15
Pro lie Asn Cys Thr His Ser Cys Val Asp Lsu Asp Asp Lys Giv Cys
25 20 25 30
Fro Ala Glu Gin Arg Ala Ser Pro Leu Thr
35 40
SEGIDNG: 3
30

Met Pro e Trp Lys Phe Pro Asp Glu Giu Giy Ala Cys Gin Pro Cys

1 5 10 15

Pro lie Asn Cys Thr His Ber Cys Val Asp Leu Asp Asp Lys Gly Cys
20 2 30

(%3]



lle Lys Arg Arg Gin Gin Lys lle Arg Lys Tyr Thr Met Arg Arg Lou 65707580 Leo Gin Glu Thr Glu Leo

. Val Glu Pro Leo Thr Pro Ser Sly Ala Met 859095 Pro Asn Gin Ala Gin Met Arg lle Leo Lys Sb Thr Giu
Leo Arg Lys 100105110 Val Lys Val Leu Sly Ser Sly Ala Phe Sly Thr Val Tyr Lys Gly lle 115120125
Trp lle Pro A‘(@B gy)@fﬁfsn Val Lys lle Pro Val Ala lle Lys Val 130135146@5%2&098{8@%@ Giu Asn
Thr Per Pro Lys Ala Asn Lys Giu lle Leu Asp Giu 145150155160 Ala Tyr Val Met Ala Gly Val Gly Per
Pro Tyr Val Per Arg Leu Leu 165170175 Gly lle Cys Eeu Thr Per Thr Val Gin Lou Val Thr Gin Leu Met
Pro 180185190 Tyr Gly Cys Leu Lou Asp His Val Arg Glu Asp Arg Gly Arg Leu. Gly 195200205 Per
Gin Asp Lou LouSASHITRECYs Met Gin lle Ala Lys Gly Met Per

Mat Pro fle Tro Lys Phe Pro Asp Glu Glu Gly Ala Ser Gin Pro Ser

1 ‘ 5 10 15
b Pro lie Asn Ser Thr His Ser Ser Val Asp Leu Asp Asp Lvs Giy Cvs
20 25 30
SEQIDND: 5
16 Met Pro fie Trp Lys Phe Pro Asp Glu Glu Gly Als Ser
1 5 10

SEQUENCE LISTING FREE TEXT

SEQ D NO: 1 Truncated form or Carboxy Terminal Fragment (CTF) of the
human protein HZR2

SEGID NO:

]

Epitope of a fruncated form of the human HERS protein
SEQID NO: 3 Epitope of a fruncated form of the human HERZ protein

SEQID NC: 4 Synthetic peplide derived from an epitope of & wuncaied form of

the human HERZ protein

SEQ D NO;

oW

synthetic peptide derived from an epitope of a truncated form of

ihe human HER2 proiein



210215220 Tyr Leu Giu Asp Val Arg Lou Val His Arg Asp Leu Ala Ala Arg Asn 225230235240 Val Leu
Val Lys Ser Pro Asn His Val Lys lle Thr Asp Phe Gly Leu 245250255 Ala Arg Lou Lou Asp lle Asp Giu
Thr Glu Tyr His Ala Asp Gly Gly 260265270 Lys Val Pro lle Lys Trp Met Ala Leu Giu Per lle Leu Arg
Arg Arg 275280285 Phe Thr His Gin Ser Asp Val Trp Per Tyr Gly Val Thr Val Trp Giu 290295300 Leu
Met Ihr Phe Giy Ala Lys Pro Tyr Asp Gly lle Pro Akt Arg GAT' 305310315320 lle Pro Asp Lou Lou Giu
Lys Gly Glu Arg Leu Pro Gin Pro Pro lle 325330335 Cys Thr Ile Asp Val Tyr Met lle Met Val Lys Gys
Trp Met lle Asp 340345350 Ser Giu Cys Arg Pro Amp Phe Are Glu Leu Val Ser Giu Phe Ser Arg
355360365%kAMB Arg Asp Pro Gin Arg Phe Val Val lle Gin Asn Giu Asp Leu 370375380

1. Anisolated monoclonal antibody or fragment thereof that recognizes an epitope
5  of a fruncated form of HERZ2 receptor, produced by the hybridoma cell line deposited
with the "Deutschland Sammliung von Mikroorganismen und Zellen--DSMZ" with
access number DSM ACC2904 or the hybridoma cell line deposited with the
"Deutschland Sammiung von Mikroorganismen und Zellen--DSMZ" with access
number DSM ACC2980.
10
2. The fragment according fo claim 1 wherein the fragment is one selected from
the group consisting of F(ab), F(ab’) and Fv.

3. A hybridoma producing the monoclonal antibody or fragment thereof of claim 1.
15
4. A method for producing an isolated monocional antibody or fragment thereof as
claimed in one or more of claims 1 or 2, comprising providing a mammai io be
immunized with a peptide that consists of SEQ 1D NO: 3 or SEQ ID NO: 4, which is
conjugated with an immunogen.
20
5. A method for obtaining a monocional antibody or fragment thereof, where the
hybridoma cell line according to claim 3 is grown in a suitable culture medium and
the monoclonal antibody or fragment thereof is recovered from this medium.

25 6. A method of detecting cancer wherein the detection is carried out by binding a
cancer sample with one or more antibodies or fragments thereof according to claim
1.

7.  The method according to claim 6, which is a prognostic method allowing the
30 prognosis of progression of tumor growth and/or metastases.

8. Use of an antibody or a fragment thereof according fo any of claims 1 or 2 for
the diagnosis and determination of prognosis in isolated samples of cancers wherein
the HERZ receptor is expressed.

35
9.  An agent for diagnesis and defermination of prognosis in isolated samples of
cancers of the type that express the HERZ receptor or its fruncated variants, which
comprises at least one antibody or a fragment thereof according o claim 1.

40



Gly Pro Ala Per Pro Lou Asp Ser Thr Phe Tyr Arg Per Leu Leu Glu 385390395400 Asp Asp Asp Met
Gly Asp Lou Val Asp Ala Glu Glu Tyr Leu Val Pro 405410415 Gin Gin Gly Phe Phe Cys Pro Asp Pro
Ala Pro Gly Ala Gly Gly Met 420425430 Val His His Arg His Arg Ser Ser Ser Thr Arg Ser Gly Gly Gly

" Asp 435440445 Lou Thr Leu Gay Lou Glu Pro Ser Giu Giu Glu Ala Pro Arg Ser Pro 450455460 Leu
Ala Pro Ser Glu Gly Ala Gly Ser Asp Val Phe Asp &ly Asp Leu 465470475480 Gly Met Gly Ala Ala Lys
Gly Lou GIn. Ser Lou Pro Thr His Asp Pro 485490495 Ser Pro Lou Gin Arg Tyr Ser Glu Asp Pro Thr
Val Pro Lou Pro Ser 500505510 G u Thr Asp Gly Tyr Val Ala Pro Lou Thr Cys Ser Pro Gin Pro GIn
515520525 T9r VEI228eBIAp eaEpSEAKRIINS (SiflPrd Pryseripioestplicndss0bagsyot

thereof is arranged on a solid support.

1. A kit for diagnosis and determination of prognosis in isolated samples of

5 cancers of the type that express the HER2 receptor or its truncated variants, which
comprises a means for detecting the presence in the sample of a truncated form of
HERZ2 receptor using at least one antibody or a fragment thereof according to claim
1.

10 12. The kit for diagnosis and determination of prognosis according to claim 11,
wherein the antibody or fragment thereof is arranged on a solid support.

13. The kit for diagnosis and determination of prognosis according to claim 11,
wherein said kit comprises a means of detection consisting of a differential migration

15  of the truncated form of HER2 receptor SEQ ID NO: 1, in relation to the complete
form of said HERZ2 receptor.

14. The antibody or fragment of claim 1 for therapeutic use.

20 15. Use of the antibody or fragment of claim 1 in the manufacture of a medicament
for the treatment of cancer.

16. The antibody or fragment for the use according to claim 15, wherein the HER2
receptor truncated form consisting of SEQ ID NO: 1 is expressed in the cancer.

25
17. The antibody or fragment for the use according to claim 15, wherein the cancer
is breast cancer in mammals, including human beings.

18. A pharmaceutical composition which comprises an antibody or a fragment
30 according fo claim 1 and at least one pharmaceutically acceptable excipient and/or
vehicle.

19. The pharmaceutical composition according o claim 18 for use as a
meadicament.

35
20. Use of the pharmaceutical composition according fo claim 18 in the
manufacture of a medicament for the treatment of cancer.



Gly Pro Lou Pro Ala Ala Arg Pro Ala. Gly Ala Thr Lou Gin Arg Ala 545550555560 Lys Thr Lou Ser Pro
Gly Lys Asn Gly Val Val Lys Asp Val Phe Ala 565570575 Phe Gly Gly Ala Val Glu Asn Pro Gin Tyr Lou
Thr Pro GIn Gly Gly 580585590 Ala Ala Pro GIn. Pro His Pro Pro Pro Ala Phe Ser Pro Ala Phe Asp
595600605 Asn Lou Tyr Tyr Trp Asp Gin Asp Pro Pro Giu Arg Gly Ala Pro Pro 610615620 Ser Thr
Phe Lys Giy Thr Pro Thr Ala Glu Asn Pro GIn Tyr kau Gly 625630635640 Lou Asp Val Pro Val 645
<210> 2 <211> 42 <212> PRT <213> Homo sapiens <220> <223> Epitope of a truncated form of the
human HER2 protein

21. Use of a pharmaceutical composition in the manufaciure of 2 medicament for

the treatment of cancers in which at ieast the fruncated form of HER2 receptor

containing the SEQ ID NO: 1 is expressed, said composition comprises an antibody

or a fragment thereof according to claim 1 and at least one pharmaceutically
5 acceptable excipient and/or vehicle.

22. An isolated monoclonal antibody or fragment thereof that recognizes an epitope

of a truncated form of HER2 receptor, selected from the monocional antibodies

consisting of 20F4 deposited with hybridoma access number DSM ACC2904 and
10 32H2 deposited with hybridoma access number DSM ACC2980.

23. An agent for diagnosis and determination of prognosis of cancer in isolated
samples of cancers of the type that express HER2 receptor or its truncated variants,
comprising at least one antibody or a fragment thereof according to claim 22,

15
24. The kit for diagnosis and determination of prognosis according to claim 11,
further comprising reagents, buffers, detection solutions and detailed instructions for
use thereof.

20 25. Akitfor diagnosis and determination of prognosis of cancer in isolated samples
of cancers of the type that express the HER2 receptor or its truncated variants,
comprising an antibody or fragment thereof according to claim 22,

26. The kit according to claim 25, further comprising reagents, buffers, detection
25  solutions and detailed instructions for use thereof.

27. An isolated antibody or fragment thereof of claim 1 wherein the antibody or
fragment thereof is suitable to distinguish the protein of SEQ ID NO:1 from the HER2
receptor truncated form 648-CTF/p95.



