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single inorganic material), in particular an oxide, the density of which is
of at least 7 g/cnB, preferably above 7 g/cnB, in particular, for a
nanopar t iwbeormedesesf an oxi de, above 7 g/ cnB and bel ow PET@FPeIB/0580€h
nanoparticles do not require the presence of an additional distinct
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an efficient em ssion of electrons and/or high energy photons which is
responsi ble for the therapeutic effect. Such a result is obtained by using
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injection into Swi ss nude mce bearing HCT1 16 tunor. M crotonography has
been perfornmed on tunor, 2 and 15 days followi ng injection. Figures 2A and
2B are Treloame@®dsmn El ectronic M croscopy (TEM i nages ®CTHPGRI/056976
nanoparticl es and nanoparticle aggregates giving a qualitative
characterization of the nanoparticles shape (scale bar = 200 nn). JECL 100
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human col on carcinoma cell lines at 400 M conpared to control. SFx
(Surviving action under X grays) is determned after an irradiati on dose
of 2 Gy in tﬁ&”? St vPesdndaceisveeve and effipigat trrove fowdiagnpsisfansrthamoy. mremiriat i on
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bi oconpat i bl ®izi$pen dicvapieoimpl haisrgpeHfs@@n nantopardfcives and/ or nanoparticle
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coupl ed tg an i rrad| ation source used in an externa CUI’I et her apy
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mce submtted (Triangle dots) or not (losange dots) to radiotherapy. Tunor

vol une is m?ﬂ#atscﬂe%q a'eﬂafr‘ﬁf?ﬂ%g tf%t%prte‘é\é&% cﬂoﬂ@@ﬁthgwuhggf@{%%éé"{%) ré)l ow ng

irradi ati on. %('g pl ctures mce bearin r cells,
1 days afteri5R QBP%V?IQSM tpg gmf’aafw mfﬁ%@ qfﬁréae’el@fwwc@metates sieliy atallovithaf t er

intra tunor ahe pﬂé}j@%n Onhotypd o el & (N PsRad thad, rﬁféasﬂr% %Sizgﬁtnén ce treated

with irradi %kog 6r |nte£ Lum)rgi i nj ect |o]n nangparticles Fi gure 8
shows clonog7 e VP PE M E §ay'$ Y %aPE‘f‘lFie érﬁeﬁrﬁ%moT@éﬁ@%tﬁ@Cﬁﬁ el) and
HT29 (radi o feresiStradit!) heslesgn idanmiier avelib®dito hadi aitedqusicag=q ROACKEV X- Rays
generator (Tube Conmet MXR-225/22- 200 kV/15 m& 0.2 mm Cu), in the absence
(negative control) or in the presence of 400 mM of Hf Q2 nanoparticles or
nanopart i ¢1 d "EfFEEg eSS bpep daedhio daveliosevararipels ffrdsmaing os gre@ynceNegat i ve
control wtmsédgéanﬁlzﬁes 1k OSSRl & nbg e dots
Negati ve congnr wi.th mz?&l ogéange %ﬁ?ﬂ%ﬁ%giﬁ% %&é%?%&{ﬁ%%%&ﬁé?? tle
dots Fi gure Y 'SHSWEBICTL 16 tunor vol umes evol ution after intra tunoral
injection of a




bi oconpati bl e suspension of Hfq 2 nanoparticles or nanoparticle aggregates
followed by a 2x4 Gy or a 1x8 Gy irradiation of the tunmor with an

appl i cat owocowgloessst o an external irradiation using curPETHP@IPSEEVI Ce

I ridium1l 92 source. Mean values are calculated from8 Sw ss nude m ce.
Control group with injected vehicle (no izrradiati on, no nanoparticles):

| osange dots G oup with injected nanoparticles (no irradiation): crossed
dots G oup with injected vehicles and submtted to a 1x8 Gy irradiation (no
nanoparticles): square dots Goup with injected vehicles and submtted to a
2x4 Gy i rradia peaefinovendrrogar biovlces newtantiaotibe od%@n@rt@ﬂmaﬂftthaﬁ nj ect ed
nanoparticle I '. cI e dot sG oup
with inject e%ce noégﬁﬁ%ﬁggdzﬁg@o%%& %ﬁ{%% %Iy& fe(rar8 circle
dots Figure fi%ﬁ‘f%w ¢eege ayitiaplips tapopmas an e@rtca:fet@mgedeﬂnhd tay eatarrtmtce peri od

wWth or w Ehrﬁ@ﬁ}déﬁ @%E@@M@ré IT%%"VAMo@é&@,@eﬁ’d\/ﬁda%'h%nm @&s%%s itable .
(concentrati ion doses vary fromoO -1 kit is

used to read‘%r P%FT"P@ §UChE%EﬁG‘38? Ang-HRR2 ﬁ%“éﬁ?%l%é’e@ﬁy %’aé%%chﬁé"r‘ﬂz% Wth
nanoparti cl eSTandnd HERdicabhigMERD, inangloei: oy siffbll Rosiscrdanapaatiént es and with

i di ati A sh I | [
HT1 080 '(?Pbr%ﬁéﬁ%iér-&%% o WhGetetn e YEaneay SaBF 6 FRradiafia usi ng
a 200 keV X-RajigbigenerEf@rantiTodies, CorrantibiRs 225¢R2d ha@0rkMfdntBlymn @2 nm Cu)

n the absgneerGreaablig © Rhiglohifis Ll bl pifsenee of 400 M of H Q2
nanoparticles or nanoparticle aggregates. Irtradi ation dose varies fromO to

4 Gy. Negative control with HT1 080: cross dots Nanoparticles with HT1080:
square dots ﬁtegweeerﬂ:weams@rmwamtwmn@@lmnb@é ro;%re(ﬂ‘éalhr&&arcona
radi o resi st nt nod e ngg i rradi at ed g g gjo alt 60 source in
Lhe absence NEBAVTVEecam ForS 0! e WHE b dLeHt SGF 468 SR ecD

nanoparti cl e@rmataddnmpamrtsred:hgoh@@@é@aﬂesr I rradi ati on dose varies fr omO to
4 Gy. Negative control with HT1 080: cross dots Nanoparti cles with HT1080:

Square dots Simlar clonogenic assays were perforned on "human fibrobl ast
cel I s" (non CHnrepstidveslidnsyiscarrodides kterwie, of tis angibadnopawict ésrecintths howed

no or very npdesat&eridieet the%nfa%%&%e%%bﬁ&geﬁ@%o@%@??&)ﬁ&%the

respective reaction of cancer and nornal I's under irradiation reveal a
hi gh benef i cE RVt VP8RS HFE. i tRite e 2O RGUWREHE! cel | viability (% of
control) after a 2 Gy irradiation using HfCJZ nanoparticles or nanopartr cle

t 0 f. 7 4
nanopart 1 & R chl e B sthe ot S bR PG PSR Pon:
filled squarEoduissW tdolatethegaries of mceﬂa'ﬁmﬂﬁefhe %ﬁﬂfez(&mpbier 3ndrord?—8er81)naand
wi th | 11 adi apnOReRpLasANGR AN L NZNOBAL bLEES of L gghfgﬁr@@f and

w t hout irradiatiagn: triang nhanopa d=7. 4)
and with |rr9§cﬁ%§ﬁ“’(’ﬂﬁja%’ﬁ@n circle dots Figure 12B shows the cell viability
(% of control) after a irradiation using H Q2 nanoparticles o r

nanoparti regat es of 6.8 g/cm 3 (exanple 10
a)). Wt hﬁa%ﬂ% arﬂégmr%a%v@%wwrs @%&aﬁgﬁ'@g s %’esdeéﬁmw&lowof Hoghost

i rradiati on:in fsoldtetissopier & datssWitdre sanapae réalpes i Hpddek, that exanple 3 /
d=8. 3) and an Wtha Jcle (HTCV
d=6. 8) and xc’bﬁ’“&% rg?g%%og?etee%%?h%%?% ﬁ&f |angfd SHBS O%?ﬁ@%ﬁ%ﬁ?r cles
(HTCVE d=6. 8junaAigdrrhcdnsisind aftthe@EColBeNOcircl e dots Figure 12C shows the
cell viability (% of control) after a 2 Gy irradiation using HTCD2
nanoparti ¢l e% Qr nanogartr cle aggregat es (400 M) with density of 6.7 g/cm
3 (exanpl & 10'd)eN00 ERC RENESAAN CiRe HrPOVREIeNt INegsd #pIdesgitpd @2ev3yr and
Wi t holut |3r /r adeat trefspyfor irl @d n‘mwwcﬂrr?@t 8 Mﬁd&mawg&ﬁ:bz@éﬁﬁweﬂﬂ%m /
exanpl e ion:

nanoparti cl e'gfa?l—ﬂe)di%t'ae% Of)”e"ﬁ’a?% %hcc?ﬂ? cip "‘E’&Eﬁ it ?%Sﬁ. efﬁ%ééectep PAngl e dots
W t h nanoparttuncites f{rHTOUMs Bl t)e SBM Wi NB: | sreagicatéan: open circle dots

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



Figure 12D shows the cell viability (% of control) after a 2 Gy irradiation
using Ce2 nanoparticles o r nanoparticle aggregates (400 mV) with density
of 7.1 g/wm2Bio{easmapl e 10 b)). Wth nanoparticl es ( HTCVRefT/EP2000s0569p6 € 3 /
d=8.3) and without irradiation: filled square dots Wth nanoparticles
(HTCVRef. |/ exanple 3 / d=8.3) and with ikrradi ati on: open | osange dots Wth
nanoparticles (Ce q 2-Wd=7.1 ) and without irradiation: filled triangle
dots Wth nanoparticles (Ce q 2-Wd=7.1) and with irradiation: open circle
dot sFigure 12E shows the cell viability (%of control) after a 2 &

irradiation Bhscbtﬁ@ cﬁ%&oﬂl&@@%ﬁeﬁi |ﬁ~l/@1$loﬁ xsra lﬁ’eﬂﬁﬁ@é&ﬂc@l &8l e (400 N\ )
with density g nanoparticles (HICVRef. /

exa
exanple 3 / t(ﬁeaém%”%{%an@ﬁ@w Gt %‘riﬁ%g} & 12 fE?OIeP@(’itrE FeloHBLensftg of
nanoparti cl eSEQHTCVReS is ekpexsathheicB coribrBes3dn amibody bha frag;admta?ﬁér@@‘ asopen

| osange dotzsy %1&? i wi_t hout ad| ation:
filled tri tzgngélé'(laF %eodtqs glhr?gkg%a&}gﬁjc gga ‘flca(?iy%) %gbgg% %T“%ﬁ'& aWId
irradiation:V&éh circle dots Figure 12F shovvs the cell viability (% of
control) after a 2 Gy irradiation using UX nanoparticles o r nanoparticle
aggregates (400 mMM) with density of 3.9 g/cm 3 (exanple 10d)). Wth
nanoparticles (HTCVRef. / exanple 3 / d=8.3) and w thout irradiation:
filled squar@gRi BESTRIPTIGNApRrHEORSWINGEEVRef . / exanple 3 / d=8.3) and
with irradpation: open | osange dots Wth nanoparticles (Ti Q2-5nm d=3.9) and
without irradiation: filled triangle dots Wth nanoparticles (Ti Q2-5nm
d=3.9) and wlth |®‘ﬁamﬂa@f|tbﬁprcm@eﬁe@4anc$ef thettsinFatgufemI@F-s howsmbhedcel |

viabi ity (%;efineBilch o@iﬁe@f@ Sﬁﬁﬁ'ﬁré t@#én%%t?ﬁ%b@%uﬁ%%&%%@%\m cles o

r nanoparticle aggr e%gt es wi th nsit exanpl e 10
e)). Wth natt 5&95%@\9%10?0 fh%i@ﬁlﬁﬂ')@@bval*ﬂ%s@)@féﬁ@ whe hout

i rradiation: tra‘rﬂshieﬁtd)rmﬂearﬂ%t@DMééz’ﬂe(ﬂ@Q@%hédi&eliﬂﬁe (HEGYRehing/m&xappke 3 /
d=8.3) an dot s nanop artlcles z PdO A

35 <%h t| rra EI at i 05 ?{R osangf
d=7.9) and°WITHIGY W PAIPRP Y0 C PRIYEEEE OF NamgPl edlcbw W%efﬁ%aw%ndmes
(PdO- A d=7. Qi)o!wh:d]ammhcﬁiesadpmss onderioEeinTod pedigordat skhgisceial gElishigws t he

cell viabil iﬁrfﬁtgés/%m SORELOl) V\ﬁ‘l{’\tC%Fm&tI%ﬂSGlg Meéﬁigw acéfgg}n using Ti 2

nnaannooppaarrttiicclleess oorr nanoparti er'é aggre S (400 M) with
density of 3.8 g/cm 3 (exanple 10 e)) Wth nanoparticles (HTCVRef. /

exanple 3 / Fda8" Hied hWeIs@%'{d Wéét@@hﬁ&' QQT'}ST&J Bln?@nb':f rlr@)roer‘bgal tsisoa\%lz

nanopart i é C}g I'rradiation: open

| osange d Hﬁ%aé?%ﬁo&b@srrﬁP@n@% @g@b@”eé?@&t% ttheiger tordeist at i on:
fill gd t ri angheldoHs W th@@qg;afﬁtiIf@ﬂr*&%;(ﬁ%cﬁ@s&?%ﬁ&ﬂ%@f@cﬁeﬂ:ﬂia"}Mi*h % of
irradiation i gur S the cell viabili 00
control) af tdgﬁ%?w%ﬁ%gloﬁ?lgd}”%fe %'%Huéﬁ%é‘aééﬁgm%ﬁwgﬁ)ﬁef)?%ﬁ eSEHRS ﬁ%’ﬁ’@bart icle
aggregates (400 mMM with density of 6.6 g/cm 3 (exanple 10 e)). Wth
nanoparti cl egg(HEBRE of the %%?Qi[@t‘o% ﬁ{e ?ﬁ%} u\% &Qﬂvﬁtped:ﬁ ?dn&%t@hlg)n and

filled square dots Wth nanopartic exa

with irragh ditoiat 6’6@"?\591 @§ér#§eat%@§FWﬁHF#%r%ﬁ)&fm!@F?@@D@@Jq WHAD d= 6 6) and
wi thout irr @d{h@@érﬁmmlcfelthét%iniersls @rrwio%w;:ﬁl%%éﬁlﬂ RcORPORAY &Ha%ﬁég%

d=6. 6) andwl H:@E ftcf ; opgzn rcle dots Figure 0 eceII
viability ( /Oéilfn SBIEISHS té{f”f)lé’fs 2 %%/ FRrBa &Xiso %‘é’l\h@@%&ﬁ“@er of

nanoparti cl §smoursnanbdpalttne ok Euaggsegabesivéi400n md X wiit T densid yirefin5. 4 g/ cm
3 (exanple JV%@%). Wth nanoparticles (HTCVRef. / exanple 3 / d=8.3) and

wi thout irradiation: filled square dots Wth nanoparticles (HTCVRef. /
exanpl e 33¢ d=8.3) and with irradiation: open | osange dots Wth

nanoparti cl ¢sG (Ne2g cﬁ:éﬂm@arﬂye@z%h}‘i’re%&% Wéét@ﬁlﬂ b @% stbi fo 'n‘?é#nt‘ir%h%”g' €
dots Wth hanop rtl% q 4) thir alalon open circle
dot s reveaied with an antibody (CBH) tha’t I‘E‘COQHISQS the cytop!asmlc domain of the

HERZ receptor (common domain in all complete and truncated forms) or with
polyclonal antibodies generated against the peptide of SEQ 1D NO: 3 (a-611-A and a-
35 811-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 fruncated form. FIG. 4B shows the




Figure 12K shows the cell viability (% of control) after a 2 Gy irradiation
usi ng EU2CG3 nanoparticles or nanoparticle aggregates (400 mVM with density
of 5.6 g/vwm2Biofmamapl e 10e)). Wt h nanoparticl es ( HTCVReCI/EP2@nasphie 3 /
d=8.3) and without irradiation: filled square dots Wth nanoparticles
(HTCVRef. / exanple 3 / d=8.3) and with krradi ation: open | osange dotsWth
nanoparticles (E11203-B d=5.6) and without irradiation: filled triangle
dots Wth nanopartlcles (E11203-B d=5.6) and with irradiation: open circle
dots Fi gure ®Bs¥!t shpswigtunerasinitatiaralsel withthe smefodissme-f o1 -R, abt &8 andZC Ry
irradiation ébﬁrhétgodf\@% @%wmadowa% b&h tHHEPRIRAEL! 400 m

w th densi ty of 2; c&r},? gexanp'FgZ 10te)) V\%%hﬁ%n%%gétt%?%\g%”%l—@%mef.
exanple 3 / ?F% Rouf Y PP&di ation: filled square dots Wth
nanoparti cl es (HTCVRef / exarrpl e 3/ d=8.3) and with irradiation: open

| osange dotsg out irradiation:

fill eg tri tzgngllw{a%d%lt lﬁgr)f%rg %W%[Egg ?mﬁé)r&oagﬁ}g\% a‘%u%eilﬁsteﬁag“gr :adi ation:
open circle @f@ﬁ)@eﬁlbgW@‘i% bt edtb (18 1t hre aniglcal iegeinefihie cyte;mfew@aibhfalrtoj to
induce cel | dead mhwﬂ%)mlbmggn ftﬁ‘)oHS&GrgaPtaﬁg%‘ff %%'FdarBB@&i ya?se '[;1%' Lency

reflects the cell viabi contr i1 on of the

particles te§tearid “é%[\%ﬁ:%‘) @GA§QP§@@VWS§M@hD@5ﬁ§aﬁs@@ Fth1 B) The

radi ot her apelydies frdirﬁamemelale&p@sém Hereat eﬂﬁcwp@rr%uglca&)weré%h%l veky to the
nanopartl cl es or

cell wvi ab| | t cont ro

nanopart i c gsg(ﬁ’fé g'r(’@fmg’%?ﬁﬂ{ﬂ“dgnfé‘ﬁnﬂaﬁ '”gbéteﬁfwo%@ﬁac%ﬁ'ﬁ%cf‘%% to

r adi ot her apeWanaEctimammBrHc1pahmaeve¢mma’fmm byaniegamt bicl ve)the TBO1 ghotiag. of
nanoparticle r r f eff jency are

P Sheke %g%gt%%hfm%;r% AL EERERR N 18T 88 OlueB Lgy DY 28 st ed
nanopart i cl e¥ricgngel( waégamella')g%ressdmgﬂﬁg & 17CTHF onb8-CT Reveredratyizee in
efficiency ofcdhitual 6leopanoRRfblGhaRabREMRRALOiH theAha Héfe§9rf(ﬁbo gegure 14
reveal s t g stablllty or lack of stability of nanoparticle g 2-Do
exanple 1 Ti Q2-5nm of exanple 10d) and Hf O2 of exanple 3) at
concentrati oFFiGabQM)tar&g(& Crompdte fiangn of orkOhododivE! BhiReerpatibbbRoseayi ng, in
different conditions: sanples were incubated 2 hours in water or in a 5%
gl ucose solution at pH3 or pH 7 (cf. exanple 11) .Figure 15 shows results
of 0.22 mm it 7 athiayactedzstisn @tmgn@wmth!etibbmes:byﬁghmudb!’hiéfecmm;'sts,arrpl es (Ceq
2-D of exanple 10 e) Ti @2-5nm of exanple 10d) and H G2 of exanple 3)
contain, or not, a HVP bioconpatible coati n% (i ncubated 2 hours in water or
in a 5% g?Bc%@eésfaf%ft@Waﬂa@ opRpitPpes. Cith &k Batatorswinatheppmesseduineg/ L,
and filtrat I(ﬁlfheYUﬁ:bﬁaelﬂfbr%e BEEALLED @ES@RH% EDN G bEnd NYENRL &f‘asfr&@@as

been surprisin i nventors that nanopart| cl e made of an
i norgani ¢ nat 88 ’f%f”aeg%?f@ﬁ@ o&fgéh\f"“fﬁe@f PEbly a crystallized inorganic

material conprising oxygen, even nDre preferably an oxide, the density of
sai d inorga ri.al - t=. referab

i ce, i nopar i St ey B RS R B s S P 6505 e
and bel ow2d é?%%&wcﬁmcﬁﬁc@ﬁwaﬁc@mmh@ therapeutlc effect of a local
irradiation intended to disturb, alter or destroy abnormal cells, tissues
or organs i .n_.nfnq_. A strong enhancenent of radiotherapy efficacy in
vitro can beXo¥erdsERLRIBIHANT st tine using nanoparticles according to
the present invention (cf. figures 5B, 8, 10, 11A and 11B for exanple).

| nvent ors h%ﬁ&lgiprOVIde the proof that tunors in aninmals are reduced in
size and event Ga Iy di sappear (conplete rem ssion) after the injection of
t he herei 80 descri bed nanoparticles when said animals are locally exposed to

a | ow dose Igsrpgg}@jghpz%?ﬁ%n%g;tﬂgﬂw?h%% 1%5?@"[?‘%’[ ré%ﬁ;?@ﬁ%w Gle easl’rfe(rsfrﬁiaf

experimental part an g &' invention,
the term" n&ﬁ%ﬁ&?fi piceis HER2 tapspairnate Sgiedle’ qur@faéfersvetfsowsiywﬁmet ic

products of %mbhlf&&aﬁﬁn oTB%bfrmﬁJ’ﬂfaeﬂ% §aRnbe ih BFeSXAINL Qith %%@v prfc;?@%srr]ﬂ' ed or

el ongat ed, er r o eI ke. The shape can

control | ed ﬁé&néﬁﬁ%‘ﬁsig? ?@a&éfﬁe “&Hﬂ" ddapted s ‘S/C’ftt‘lffémﬁéﬁ@b@foﬁﬂd t he
art accoré mgtrarcsgeh;e ndeesBx;:eelsamati‘ze¢@hcﬂ9@forfﬁ®T?SBap®m I3 Re:particles does
not have a ngj or i nfluence on their properties. However, the shape can

influence the "bioconpatibility" of the particles. Thus, for
In order to obtain the resuits of this FIG, 3, cDNA constructs were expressed in the




phar macoki neti c reasons, nanoparticles or nanoparticle aggregates being
essentially el ongated, spherical or round in shape are preferred. Spherical
or round wbapw/ioswarti cul arly preferred. Al so, particl egCoErPr@Op@réicl e
aggregat es having a quite honobgeneous shape are preferred. In a preferred
manner, the size of the particles or nangparticle aggregates according to
the invention is typically conprised between around 3 nm and 400 nm
preferably between around 5, 10, 15 or 20 nm and 20 even nore

D of or abl y HUERER i Bl b Al o6 i Tt GaRIMED S KAOTOG Fm 1 n
facéI f]Ehe sige) ocﬁerﬁlhﬁd ehhettsremisneidend, |T§h|sh§3h%ﬁ@dﬂco@i@ﬂ&@lh£@t:@1@b‘“@ tlhlem
to diffuse i i ssues, C 00od ves entially
wi t hout bei nﬂ“%‘%ﬁf’%&% E)@7 %%W%%h%@hs Bﬁ%@‘&@“ﬁ%ﬁ%‘)‘O%H&EUWWBﬁ} Causi ng
si gni fi cant @bsbtirtogtncons likgVdBMNagedsTyneusadeh tefi feegtessasahs bempbtsdbmed i n
humans wit Vi oean G lo

aggregati o? cﬂg{/@:} ?u% hpgiyl?}gl on g@aﬂfttﬂ |ﬂ\¢| Wﬁgwgﬁo /yagr%aqptiegdsgd\?\ng in the
aggregat e st f%r%ﬂﬁ SA. Nens ana’iot o urralriTrige e4areseiRpeeichN: susfudeitatda are

preferred i ncorderf i@ (BEM b NbEi s hﬁz&ﬁh@ﬁéﬂ Bs M 42 4 sugsoundi ng

EBZLI?PE“"QLJ%@@%@&%@F% %@hﬁf@ BeSere st BovRdintaE S AT Bl and 80
nrvvg. The speoufsiicireurdrageniacemadswpeekecent atalzlweaxompajsedhdeimgenc 20 and
resent i oGl an el R b g8 o e gt BTG FEeBnEe it e
mat eri al whidedtign &nFYWbirWMI\&T\fmuwalmlwﬁbﬂfswvg)tdﬁ(@gmn thergsdagerabl y a
crystalli Ze%d@%s@ﬁ/bﬁé% 5?%%@%“\&%)(;9@5@"@!595fr‘a@m%ts"arﬁ réie[%%tt ?hogé gﬂﬁ&v{s an

preferably above 7 g/lcm3, 1n particular, for a nanopart |c

oxi de, abovehdt %P@%ﬁé‘“@a%ﬂrﬁ%tﬁéwm“%/&@@o Sﬁqwep@atfh@upbzm%ﬁwﬁetéﬁwersaﬁd 14
g/cm 3, or &n@d}dgré&egz/mﬁ%§n!rr@3£§3ékpae§%a}@Q@@CU'FerL@cat§dlfdlﬁ‘w&ﬁ@-!mm e=Qfn

absor bi ng n ra di ons and o i n nt of

el ectrons gﬂ}ﬁoi ﬂ ﬁ%%@ﬁeﬁﬂﬁ%%gwr?%”@a@g?%ﬁ e 5’%@% [rsr OW‘? oni zi ng
radi ati ons, l«fnowntahéfﬁFﬁzjnfbe Tdssrsacbrhcg/fam‘e@ﬁowié)hetnfecgreathiea@jrésewameazsmfor
destruction gf atargel cehl, m{/%rﬁér‘é% s%rde?érgﬂ'[)éld ihds tt'wése tﬁm@ﬁrtseexhrtlag %he
present invention is also advantageously usa

radi ati on (che rFIGiREOIN Bf sewsase 6FC @n’ﬂ@a h@@fmﬁlwfi%wgdﬁ@aﬁ&% gty

doses conpriggdirbed ween, af aund.B:0h Grav:sapd B Gray s 4eL: apelihsati ons
ses _are conpri sed befween nore than 0. 05 Gray and

per f or med

| ess thanzééj'a‘f'”%g‘ éP'g'%E rF'@YaréF&ﬂrr PHYVIEHL p@‘?%?ﬁéﬁow n particular |ocally,
ex vivo or in vivo. Total ionizing radi atl ons range from1l.5 Gay up to
around 85 & , r.din ur actice. e total
dose of radlﬁgﬁgﬁngd% ﬁ'}”{\%%gsg'g%g Iﬂqa!l \%':ﬁa ﬂ% %ﬁoﬁfge%ﬁ“ 8ﬂion§éﬁ]3dul es
such as si ngliERUsseptof irantaieshiatedf 85@é§ NOrypierésract @fdhat@dpldtasfeasr; ofgte.
Irradi ated nanopand | &l escdergi n described provide, as denonstrated in the
experinmental section, a clear therapeutic effect inprovenent when conpared
to standafd radi ot her apy. The above mentioned inorganic material is

preferably amudermey gani S=ad avg:al mcihdﬂbsaaiiWaﬂIaﬂérd@ﬁveféﬂ*ﬁ&ﬁ“a%t@tva@iﬂohge present
i nventi on,

i.norg n_ox xi de is a chemi cal
conpound corj& g"?’?ﬁ“ﬁ@ 55“%@2@?'%%‘%&% @ﬂ”%@&h‘f@ﬁﬁa’&&ypﬁa@t%ﬁ‘e%%%d di sti nct
chem cal el ewiist sucBaisdndest igsstthahem c dlree bemenciczan: e rasednas af g7 ecur sor
in the herei I e
nanopar 1 ol ¢ Lag agbt anofe! PReRnsRielt FaMIE B, RRAPEEE ke
preferred3oxide is a metal oxide (MOy) (see ' I\/Etal Oxi de Chem stry and
Synthesis - "Ifh%@mr@%a%d @ﬂn§ @f §6Rbdastatsin neé%%ﬂb;ﬂser'f&he]r%dré{@tnewsavo' rs
Act uel s InterEltlg Editions 1994 nd a tungstate (M(WX4)y)
Metal oxi de AMEEHI'e tﬁr”ﬁ‘ﬂ%”%@ﬁi%r??erﬁf” tﬁ“ﬁ@“%@‘-‘é‘éﬁeﬁ’ﬁm? W{?@'ﬁtr??ﬁ*?t%rﬁe%”%el ect ed
fromthe graug tegnsi rsdthmgraof name sxhdead namie hapthankdeitekengne and an
oxi de from l.ement of the periodic classification of
el enents (Me %%i%%pég%lbo&g% e?d‘ I n“%a‘r%?c:ul ar an oxide froma netallic
el ement oBSperiods 5 and 6 of the periodic classification. In the context
of the present invention, exanples of elenents that can be used are
i ndi cated bel ow. - appropriate oxides froma | anthani de el enent nay be
sel ected for exanple fromthe group consisting of Ce2, Nd2O3, SnR2C3,
Eu233, Gd2G3, Th203, Dy2(3, Ho2(3, Er203, TnRO8, Yb203, Lu2C3 and mi xtures
t hereof ;- appropriate oxides froma netallic elenent of period 6 of the
periodic classification of elenments may be selected for exanple fromthe
group consisting of HH 2, Ta®2, Ta20s, WX, WRB, Re®2, G2, Ir®2, PtO
Pt O2,



HgO Hg2O, T 1203, PbO Pb20G3, Pb3m4, Pb2, Po(2, Bi 203 and m xtures
thereof; - appropriate oxides froma netallic elenent of period 5 of the
peri odi ¢ wbhassydpisat i on of el ements may be sel ect ed for PexaPpéoe/05¢9cen t he
group consisting of NbO Ru®2, Rh2G3, RhQ2, PdO, Ag20, AgO CdO [n2C3, and
m xtures thereof. Tungstate (Mk(WX)y) can further be used as an inorganic
mat eri al conprising oxygen, in the context of the present invention.
Preferred tungstates may _be selected fromthe group consisting of for
exanpl e FewoANtikeRiEs o §hidd ! PowD4 and mi xtures thereof. M xture of oxide(s)
and tungstate(s) in a particular nanoparticle is also possible. As

i ndi cat ed previ ousl nanoparti cles accordin he ent invention have
to be nade ofhe 'HW%%F&Q@B@%{%{%?}P% QG?WF Bmgnfbﬁ@@aé%ﬁﬁ%f sai d
i nor gani ¢ mateEsealntiraigsgreobgrate dreastopd ol csrr&;fmpcﬂ ef/ersabd}epoabzwﬁjea mg/cnB, in
particul ar g n .Gl d, bel ow 15
g/cnB, in pa%??c@ g@ %gﬁéfgh%lfb@g&f%%c‘?mngéé %%L%y g%&g@ B %S| ty is
mass m per uMP$! AR UFRAN. aﬂ‘ifﬁoﬁlﬁ%ﬂ"@bfﬁcéwzﬁﬁﬂ @h@@prt@@emlj’ICiUdv@mrtqr@%atmadnproved
t herapeutic gf iPsaryrbscehicaicred isi0Ig) nanoparticles having a high density.
The density threshold required to get such inproved therapeutic efficacy
has been herein identified by inventors as 7 g/cnB. It is to be understood
t hat the hi gli‘re&'e cd%ﬁﬂdfltl%pr@é@wtmﬁ\@h%rr @dnoplaam@@rbt@bhyo @l:e@fﬁ@fer@@t densities

are of at ..e ast 8

pr ef er abl yloo FIZ tgjag{"&gghsqog aﬁéa” %ﬁ? Whofr 'imr"S“e ai?%’ f@at?’ 13, 13.5
or 14 g/ crrBCOﬂmgiICtry!S@@ngh@Sﬂamﬁm leleegstom raahtmzﬂaﬂst i ckls Bagysegates i s
det erm ned from approxi mately 1g of dried powder using Accupyc 1340

pi cnonet er ui pnent.. The nanoparticles herein described are preferably nade
of an i nor ga CATRPERT & RRIGSRGT AYVETHPP 68t PiRéerablp MisEnaisibbe n(Iteinff SBR at

| east 50, pr;@fmab}oynﬂﬂeHmtec@&oerfru@h&rmdﬂ@rtﬁeaﬁtﬂj‘o%!e%tHfYncaémé&zast 65, 66,

67 or eve is simlar to atomc
number buBD 'Qvﬂgg'&cﬁ”bpreged%ﬂ Gﬁﬁgg% e pv@i?'@?} g%&dbtﬁ@f‘ﬁ%‘% 5% 4 f er ent
mat eri al s (snac@ptarsrmcsgdéomnmaaﬁ’rﬁé/pﬂﬁaTrI‘Eeuﬁ strivdon tar batieo®izeEh{ 664 bve atom c

nunber cal cu ound. or ture of
Tt or al g OB ihEn BBl AGE AL AE S ONIRE iR ERTRRNRD ot Bl
cal cul at ed b3ctiERILghiERehFPigEY irosealpier bpo peiias. dfis eaﬁ!hulatly)mef&mredhimtcorrpound
and mul tipl yhagistihabn Y- bheuatarhe wma@% ot AL muibSfoEuLa for the
effecti ve _atom ¢ nunber, %fuf, is gs f ol C9 é\}ﬁeare nuﬁsﬁsﬁgif{mactlon of
the total “Hunber of el ectrons associ at ed vvlth each eI enent, and Zn is the

at om ¢ nunbesccofdirgachhebesemtinvehiien aﬁ@ﬁh@m@@mﬁt@ran(x@écﬁéb &ﬁ@@@re@@mt he proton

nunber) is t r ot ons fo e nucl eus 0 IS
traditional Il{%/k? erng%l){ggs%r?t éﬂp e f?%‘éabéﬁ/?fgb?ﬁ %G(B Sd?%ﬁpéefﬁlﬁ‘?@eart?ﬁﬁ%& y
identifies dnuisemicslaireeramentQl br2Can tiakerirafgendutriadir b!hdﬂ’)geQ Harem e nunber
is equal to the . BYRBSk.RE ShHEGHERN H2O)
which is mad!e un 3 ?m &bog@n&a;é%crjrﬁg}é%@mgrﬁ Eﬁ\gﬂc_‘?—%%@ ?glrﬁéfz 8).
The total ﬁdﬁ‘ﬁ@@f%‘ﬁ 0@%@?%%”1’%“0@’%”11@@ E410. The fraction of el ectrons
corresponding to the two hydrogens is 2/1 0 and the fraction of electrons

correspondln i que _oxygen is 0 Z ff of water is therefore:
Zff =- r)*P?Gf& goo‘@ @gé‘”;éb‘éé’ can b p &&C?“Pk‘grﬂ%\?'ﬁc@i”%te to the inconing

radi ati ons absor ption capacity of nanoparticles. The follow ng Table 1

d | f th t
Phventton.  anas Srase o PERRRar v EBE. BphDehaSnERTy el B ERE”
1: Phar rrac@@ltm%\l the gravip BN BrPCESpéwwse i difievenBi et lined & geiphacyies).
phar maceut i o&l\yckREPINBLELS awm%r@@é{f lp@m}r‘rﬁﬁl uimfs%%crretﬁ% éd’a%‘i oROty %F

di seases mhlch i nvolve cell proliferation, i nvo grati Sn or
apopt osi s of TFEIMVREUE1 93T O\WﬁP&WGF?\WV@%P%%%P@E@#@ %Pﬂ@nisrﬁ?@@l ve

fibrosis. Tmﬁrarmepmws@béﬂ ubﬁ?ﬁméﬂ‘r@m 4 @ff@reﬁe&a hed Thos, Wi theesfmnt of said
uential adm nistration of

di seases, SI nul t e ar ate or s

effective a rgg“‘ffiscnos’f %@EPW% @ %P.@%Ciﬂ}?gFB o8Y-PP&E? 7dE Shi t h
radi ati on3% h@mpyglokpu’nmabataemgnwhsm epmom dxees:wa:pesadﬁnteraeeoamdpaymer gistic
effect, and atn? fe conbi ned use of these specific conpounds and/or

radi ot herapy for the manufacture of correspondi ng pharnaceuti cal

conbi nati on preparations. The present invention relates nore specifically
to a pharmaceutical conbination conprising the conmpound 3-Z-[1-(4-(
L/ - ((4- et hyl - pi perazin-I-yl)-nethyl carbonyl)- L-



met hyl - am no) - ani I i no) - | - phenyl - met hyl ene] - 6- met hoxycar bonyl - 2-i ndol i none

(compound A) or a pharnmaceutically acceptable salt thereof and the conpound

N[ 4- [ 2-wO20vni00%554, 7- di hydr o- 4- oxo- | PCT/EP2009/056976

H pyrrol o[ 2, 3-J] pyri m di n-5-yl)ethyl ] benzoyl ]- LA utam c acid (conmpound B)

or a pharmaceutically acceptable salt thereof, optionally in conbination

wi th radiotherapy. Background to the invention The conpound 3-Z-[1I
-(4-(/V-((4-nethyl -pi perazin-1-yl)-nethyl carbonyl ) - JV- met hyl ami no) -

ani 1ino)- 1-pHEnyial apthegicssa) beey pritche I3 €A BRISyHY-2rivugditnd A eaetidecdnpound A)

i s an i nnovagE@eD c@RoBAD lDGWG)n@ Steth uaklce 4phaEeReologs Gah RNARGRLASS
especially for thgﬁ%{ ?q?éwgnt of oncol ogi.cal djseases, i mmunol ogi c” di seases

or pat hol ogi T4 & i hRIBPUPARG 27 ‘m%‘ﬁtﬁ‘lgd@r?%tsd"dWﬁBﬁéﬁf‘ UIYF- fibrotic
di seases. The chem cal structure of this corrpound |s depi ct ed bel ow as
Formul a A n escribed in VWO

01/ 27081, © 585%%&2@8?%?3%53% %‘?!@ g |S%P” ST THRE"3004/ 013099
and vari ous fyfrches C@&hmesm@mrb@ mp@u@ﬂe@@mmerkﬂmmﬁwm&ﬁmoﬂﬁm use of
this nol eCU't%fbff@émEIE!@H ;trreec%rfﬁéﬁ @ FyrdwTH ARGk ReH; @cm Pho: helpgi cal
condi ti ons mvoqfég ng an i munol ogi ¢ conponent I s e| ng escrl ed in WO
2004/ 017948 TORIEPNGSPBEY PHECRVEE St ment of oncol ogi cal di seases is being
described in WO 2004/ 096224 and the use for the treatnment of fibrotic

di seases el crib 2006/ nonoet hanesul phopat e
salt for mHgf %E%feg%% e&bngigrﬂ?rgstgoi’gr” "BPEF t]j %\Hfbé’ﬁio‘i?ﬁl@egﬁ‘f‘ Fsooégﬁ’ form
especial ly S‘Miﬁ?abI“iéelﬂ@’.rhiall@\ﬁarmpmegtvoaﬁﬂlined‘garamman und Belilciemncahbistr uct ur e
of 3-Z-[I » .

(4 ( V- ((4- %%I%A%y\fvathp?cpcg?%%rg?erp ACC 9)946%? cordqrg: myth the% elaty 07 i no) -
ani | i no)- 1-BHERFH-ABARYI 2008)0r tf@e rﬁ*@%@@@ﬁ bmgr@mzﬂ@wah the Deutschiand
| i none- nonoe?smﬂ@ﬁgb@.hm@&@ga@sﬂ@ﬁluﬁ@ Q@u@ﬂh@wmbﬁofmz \A%Im accEQ mul a Al

or al 1y bi SVATRESM BHEBetoR S5O GaSELI G Teridginel ParngP o T aEer
receptors (VEGERs), platelet-derivedgromh factor receptors (PDGFRs) and

fibroblast growth factor receptors (FGFRS, na suppresses tumpr growth

t hrough nechani sns i nhibiting tunor neovascul arization. It has further been
shown that terpctsapolihacipnpiobiesd witlyiebs hrigicomaert 6hew e atell 2and snoot h
nuscl e cel | snandipard4%bass Lr%?grerrggé{%%%M%!r@%{st ¥fﬁ§\§£ér]tg?ﬂ%§8jr i¥u1ar ur thermor e,

this corrpgémd shows in vivo anti-tunor i cac ested so far
at wel | HEEER-Jogeionalina! *fﬁ%ﬁ’rne&wﬁ*@ﬂi%rarffe%@r@@mocir%thabw diggriginahe i n
vivo anti tumweeffTracyatesERIGJUBIXSA0gTALL pBBgel s and in a syngeneic rat
tumor nodel. T/C represents the reduction of tunmor size in %of the control
This conmpound is thus suitable for the treatnent of diseases in which

angi ogenesi éi?@fufah@apieslaia‘oenaudj@humﬁmz@:l 4l iusnamarabueids The conpound
L/-[4-[2-(2-am no-4, 7-di hydro-4-oxo-1 Hpyrrolo[2,3- i]pyrimdm -
yl)ethyl] benzoyl ]- L-G utamic acid (corrpound B) is an antifol ate that

i nhibits & MERECINNNEGHIOR daisseprabioniasys thenebiatad pdeirsast saqusdee BEA 1Dal
benefit in papizeets Wb ad@needorald-granin Rbegral nmesothelioma (in

conbi nation with ci spl ati n) whose di sease Is unresectable or who are not
eligible for curative treatnent. This conpound has al so shown a simlar
ef fi cacy conpacatbitios dongtaxelibbdy, patdgariisihshf @bl By LbEO BRIV ANEEH: Or

tastati SCLC), th ior fi t
e chenot Rersny T S oype AEhg R Eehk: %sg%'adﬁﬁi@@ﬁb@&f%%%@ "Berohd
exerts it®0 dnel) n%(@b’l) and Ftt iads%na sortigt by thdinseaspt inmgntioo) atregdepierdent net abol i c
processes essgitd %fef% aC;%] ﬁ&@@éhiﬁb@dﬂr%tchx oﬁ’éﬁo%%gﬁL%HQ%é? érgé)(xm t hat

this nol ecul e |nh| bits te synt hase of ol ate
reduct ase ( BHER)'E taﬁﬂ’dttﬁénﬁpg}%?%@rﬁﬁ% i fsdHutd eseriderdnnaind foransd dnase
(GARFT) . Al petrhiesedanayresaab@plo | at e- dependent enzynmes which are invol ved
in the de novo biosynthesis of thym dine and purine nucl eotides. The
structure of the conpound L/-[4-[2-(2-am no-4, 7-di hydr o- 4- oxo- |

H pyr r ol o} E3amaich gyanicrfi sﬂﬁowﬁ)e;zln):aht@ddjéaaeﬁzrdyﬂﬁ]y- thle- vﬁ}elmt:afmaﬁteh(& et ed

bel ow as For [ r I 00432677,
and further Hﬁ%’&ﬂ%’ﬁ%@%?%@@ Ssdg%%%%égg%q{ {hg ”Btﬁ Sﬁlogpél si nce
2004 in t he fUsRpGHiorpgiRhdedpiradsal the Servantes SE@éDMDo:bwm aa@n@m@@\m h
cisplatin for the treatnent of patients with nmalignant pleural nesotheliona
and since 2005 for the treatnment of second |line NSCLC patients. It is
commerci alized under the trade nane Alinta(r). The approved active

i ngredi ent penetrexed di sodi um hept ahydrate has the chem cal nane
L/-[4-[2-(2-am no-4, 7-di hydro-4-oxo-|I Hpyrrol o[ 2, 3-<i]pyrim din-5-

yl) et hyl ] benzoyl ] - L GI ut am o aC| d d| SOdI um sal t, hept ahydr ate and | S

M o, e o



HAinta(r) is supplied as a sterile |lyophilized powder for intravenous

i nfusion avail able in single-dose vials. The product is a white to either

i ght yelwowomvoogieeéen-yel | ow | yophilized solid. Each 500CHEP2I0I056976
Alinmta(r) contains penetrexed di sodium equivalent to 500 ng penetrexed and
500 ng of mannitol. Hydrochloric acid angd{or sodium hydroxide may have been
added to adjust the pH The aimof the present invention is to provide a
pharmaceutical conbination for the treatnent of diseases which involve cell
proliferati ofincoronithy bharecithgteathiops of thapophtst thegtampeldoosatyaetil s foos

angi 0genesi Ssfkd!ingPasi=auly, HiSABRKE HBALL ANRH- LOMPOWIRS,\BYL. Spect T C
pharmaceuti cal _conbi nation i's not known from't prior art s advant ages
are the pot eft M&P) f6R0 aRYi §ipr evast brigerarebiewepablt of pagneisg msadilemt s
treated withatiibosicplasias eging e saBLOsE 20 |Haghbbhated, pyneng or nore of
the foll owing mechani snms: ¢ Additive or synergistic antitunor effect

t hrough th& conbination of two different anticancer principles and target
struct ures; ®iagddstic wetlogdssynergi stic antitunor effect through an increased
avai lability of conpound Bl in cancer |esions by |owering of the

i ntratunour al Eressure w th conmpound Al ; « Prevention of the

pr o- angi ogenindNg Bls8iRsP! dfepeesic aearnting taipe invieotidmib e detentioroof te preseorgasund Bl

with or w thgdtygadi-e ; i af r r of
t he tunour st eﬁ%t%ﬁgﬁﬁﬁwﬁﬁﬁg\?ég@wﬂi&gr&? %%ﬁgg%?ﬁg?%nrm%nsﬁgﬁgggﬁg unds Al

and Bl, orOw HUSTRMP SPIBRESECYF deisRI R idiewie! Beerpibumia aancdiad Bl
or with conpgusd Blaihanengss sRsedue e HERABRPlr Witdit&ORRAYHLIANg A

treatnent ef t .conmpound may prevail eve er toxicity-gui ded dose
reductions f%%@nl?ﬁ\reoﬁﬁw%ﬁmt@:t%er %{%/r@@eﬁggrén ?'ﬁsaécrﬁg%é PR ry of

t he inventi ory Anding sith ebjaictardbodibe ophe $E112 ienygot thonaies famphanamiegut i cal
combi nati on womgd i Ng. an ef fective ampunt of the conmpound 3-Z-[1-(4-(
L/-((4-nmethyl-piperazin-l-yl)- nethylcarbonyl)-L/-nethyl-am no)-anilino)-

1- phenyl - 8t hyl ene] - 6- met hoxycar bonyl - 2- i ndol i none or a pharnaceutically

accept abl e spéctdienenbs daerhesalbkibhensnnesthanessl phonat 6. sal Loform and
an effective ,anount of the conpound. - 2- am no-4, 7-di hydr o- 4- oxo- |

d-[4-]2- ,
H pyrrol of 2,455 TW?TWWPW%WY?@?%@H% E’éh@ﬂéﬁf jhat gllowspeamiagonditaeor a
phar maceut i caltppuade eptcatiiecishbt tHeherseof tharefeeabhyniihe disodi-umisal t

form A further. . ohj f . the present invention is the abo har maceuti cal
gh\%ﬁfﬁc%iﬁ@?@rp tn% es}%ﬁa he F 6F “1580 roﬁ%%?'ﬁ-ewcgraé@é%ﬁ " or

conbi nat i on, er Oorm o

si nul t aneddigna eparEee by eermi¢cicalsmrgdinf the thvepowhj, diferaot mbleulpr esent
invention i syagietnehEoraddhe il sl ®Bio9hqdi seases involving cell
proliferation, involving mgration or apoptosis of nyeloma cells, involving
angi ogenesi s or involving fibrosis, which conprises admnistering to a
patient in reeddtibensoberpief deadd veramuntoobh bhayRameemsles known by

3-Z-[1 '(4'(7t>1/é %%@éﬂetﬂpﬁv_lgl perazin- . anhores ? Ui

1-y1 ) - met hy"CarBony| 2L HeT N 2 S AT SERPPIeRE) TORCWRERAUSRE hyl ene] - 6-

met hoxycatbaydr@ogndoks rofecdyraftniphasinpcewnbtal-bscecacsept abl e salt t hereof,
preferably t esu = .fo .after or

G Ul € ancoudl s R Do dn By po e At oa Rert Ol oG Rl oy PRl

L/ - [ 4- [ 2- ( 2496 B, ey amisty- Prpopforobidhgssdnethods can be combined

<i ] pyri m di no aniyAncetrbpdbligenzoyl ] - L-dutam c acid or a pharmaceutically
acceptabl e salt thereof, preferably the disodiumsalt form A further

obj ect of the present invention is the above pharnmaceutical conbination or

t he abovestétitimdntiaMiebtidnsof fiy HABE rackadredntaed SreaohseMtEBHEMD RO:

r adi ot her apy. ohj f.the pre t invention is the above

phar maceut i éa@%%ﬁ%?ﬁ%ﬁ Egjrti}ﬁ%rgwrgr%ﬂogbaosv ‘W@?ﬂd%{v%&@ﬁ%@wﬁ%af%?p tfe

treat nent ofithiZwaseis:. imyekveing abéd o ywaueliss woatrpoms withhwiiferemgnaiegeaat i on or
apopt osi s Ofwe‘?@f’ﬁf Qrﬁ'@diﬁ@rlehﬁseqb@ﬁ(égsvalsrt%nadégdeggﬁcgﬁgrhillg.r 1 gl g Cagﬁr osis. A

further object of theggr esent invention is t phar maceut |
corbi nat i on Y&f 3Fe b6V e cRBYHBE! NiHirelsin resuludiraniha diernateatiniaton of al |
types of Tmneesitidi medugdintghiK@ROSH 1 51 SRIEANRI bQNkaGTbRhe MEH: BE& s el oma,

and | ynpho di abe . psoriasis, rheumatoid arthritis, haerpangi ong,
acute and gﬁ%’gr{?' ﬁ%%ﬁ?é”&gtcﬁ{“é@?@%% H@W@ﬁﬁ?ceﬁwﬁég?rﬁ?mr%gﬁ%ﬁﬁ%@ﬁ%’?‘”%ut oi mMmune
di seases, atapeenhihamgioboir,doastihine trayephotdorEagentoamt theesicsolic
dysfunctional uterine bleeding, fibrosis, cirrhosis and ocular di ea e with
retinal vessel proliferation including age-related macul ar degeneration. A
further object of the present invention is the above pharmaceuti cal

conbi nati on or the above nethod, which is used for the treatnent of
non-small cell lung cancer (NSCLC), small-cell lung cancer (SCLC),

mal i gnant pl eural or peritoneal nesotheliom, head and



neck cancer, oesophageal cancer, stomach cancer, col orectal cancer,
gastrointestinal stromal tunor (G ST), pancreas cancer, hepatocell ul ar
cancer, bweoasto/wessser, renal cell cancer, urinary tract PCIRPRI0/OpIOGt at e
cancer, ovarian cancer, brain tunors, sarcomas, skin cancers, and
hemat ol ogi ¢ neopl asi as (| eukem as, nyel odypl asi a, nyel oma, |ynphomas). A
further object of the present invention is a pharnaceutical kit, conprising
a first conpartnment which conprises the co

3-Z-[ | - (4- ( 7P TRA Bt RIS a5dress i e Wwp'etﬁé@mpféa@ bi&mzI rpeentor. Another

L/ - met hyl - amlerﬂ:)a%@in‘binh B@r}espammmyé onebiwenedferbd RISy GA oM. TR

i ndol i none o ceutlc cceptabl e salt thereof refer t he
nonoet hanesujﬁpﬁona S RIFUPLS Fﬂey%ﬁa” QP & "SRR REEe ﬁﬁ(f‘%’ﬁteégﬁ%!i ses
t he corrpoundremptpﬂmmh(@wm rogApatt di thyekmaoeélwlxoedm&h.pyr rol of 2, 3-

T] pyrimdig-5- yl)ethyl]benzoyl]- L-@utanmc acid or a phar maceut i cal | y
acceptable salt thereof, preferably the disodiumsalt form such that the
adnmi ni st r at | PG AIGRIMER EMPAdiMEsHot the invetiarainehersdistacing Susyresspar at e

or sequenti ah the%étﬂ;ﬁib f@ﬁﬂwe@hi@ﬁec@;ﬁtd iﬂ@wd&f&ﬁ@ﬂﬁ obr%‘(e%ﬂ& bpsebsptrs. conpound

3-Z-[1-(4-(7V-((4- era | car bonyl

L/ - m[et h3(/| ( Hsgg'ﬁ]@i%g%ugﬁwﬁ Meps?n%}e}ﬁﬂngﬁz@]yae dgefined abc)we In a particular

- 6- net hoxycaerbmwmet?t- imdnéthcm)@fe:hmno@srmammgeu&he(}adfdny@a@@rapi@@tl@e sal t

t her eof, beae%&%%fgn% &eogéfm@pegeé%‘@be salt form for its

si mul t aneous, separat & or sequen use I'n he treatment of di seases

i nvol ving cel | proI iferation, mgration or apoptosis of nyeloma cells, or

angi ogenesi s o oAk of th@%ehﬁgm%mlbggrp%mé {he%f%ﬂfp! tﬂ%t bon with

the conpound L/- % H am no-4 di hydr o- 4- oxo- rro
<i ]pyrini di 85T WERIAN BRHEYEY agiﬂfﬁ%f@ﬁ@g%ﬁcﬁﬂ&d f@ﬁ‘@ﬁ*%@feutl cally

accept abl e S;abgndshbeemﬁr dirpetefredradd i théieogh %@Qﬂd&%eﬁq@bhcé (%rr@xaﬁﬁéfet\m%r

oo |1 R R b R oS P R oS

met hyl - pi per@:zaigent ¢apdb)s- efetrdupkcvaribompbdnceltfy-raettioy lin aeelecxbeiaeuch@mo)
Lo DA0R], 10 PR DL CAE R R0l 090 Loy TS ol 1Y
conbi nat i on SePRA0Re WHB M det@c[ wa[pzee(e@ceﬁi e HEFE- r@pwarrfomat@merm
| H-pyrrol of Ziongrswid PWRé BEdlishcdseR ibatdy] hhenzayb] - L-Autamic acid or a
phar maceu%cal |y acceptable salt thereof, preferably the disodiumsalt
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rol 1 ferat ShIDMgr Sero e la L PETT Ay bsh BTG DY Shoh gt Bgees s.
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TRV Ry S s b e s B G L e
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ment i oned co nds Ré e FiguresFigure 1 : Tunor vol ume evol ution
over time 010 ‘P,lnén @%ﬁi‘”ﬁ?@ﬂ"&'&?@?t%wvﬁr%%%ﬂmfW@ﬁ?ﬁéﬁ?qU@W@S‘v@I@é\@f t he
control tredted group equals 100% at the end of the experinent) after
treatnment with conpound Al (T/C value 33%, after treatnment with conpound
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and conpoiindVigl ihg BColarlietinGite. task gurnelysis; didgofsischnanigeerofindiodyf wei ght  of
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of the |nvent|on As alr nmentioned herein invent i on
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way of the sinultaneous, sequential or separate adm nistration of the

i ndi vi dual conponents of said treatnment. A conbination treatnment as defined
her ei n mayohkelozgopdésed as a sol e therapy or may invol ve ®OTFPRY0IOE6976

radi ot herapy or an additional chenotherapeutic or targeted agent in
addition to a conbination treatnment of t:he invention. Surgery nmay conprise
the step of partial or conplete tunour resectlon prior to, during or after
the adm nistration of the conbination treatnment as described herein.

Accor di ng t geartcHer thadpesnosioerenipr e&anog)i hvfene aohdetettonesbiugots o nmet hod
of treat mentzbidde d@fe%%%tthé Heitd=an métrﬁ%&e%tfsﬁin Loshs r@E\)d %ﬁg equi val ent

to the addition of the effects of each of conponents of said treatnent

used al one, HHYe iFessigl ceaEH questrﬁ%feéﬁﬁﬁ‘émefﬁﬁdpﬁeéw%i@M@'S@é@TEWén u ed

al oRedAc](c:or danaig)dsélb@frmﬁdlﬁta@ﬁmmmcﬁtfnst Q@mhgw@hyemmnﬁ tr@rhsts%@neefnﬁ gct of ha
met hod o e et inventi to be greater than
t he addi tlér%ﬁ%fjggﬂgs% tftsrR%Sf aia%ﬁ%mB?setﬁ‘n@e@B?r%éﬁ@%f as%ﬁ”li treat ment
used al one, quaatitaiies Iﬂ’UﬁummmémtchéaasammmsaaMnat@n|c$HrE@Zr(aidJm;tg on ed alo
e According 49, anether aspect of the present invention the effect of a

met hod of treatnent of the present invention is expected to be a
synergistic effect. A combination treatment is defined as affording a

synergistic 'Bfufsemb mﬁents@Eps%@Be@& klt&)rtcr@négﬁdﬁd @@ﬂﬂl’rﬁn@%f'ﬂ% proBfcdiEasur ed
by, for e duration of response, the

X S
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survival, tqptdha pther of,.the co nts of
the conbi naﬁl oNnk@t%glﬁéé\{? a%g&%%@%ﬁﬂé‘ﬁeﬂa Prdose!® F rbugf ré:’sﬁqgg ﬁoé ef f ect
of the conbiogayingrput ﬁ@a@tﬁ@@floﬁ & ey peitgidg Wit e epitepe ehd ot aiesextensively

t herapeut i calnhyn SHRSSd=OlkiiLQ i1 he 6f f ect achi evable with one conponent al one.
Further, the effect of the corrbl nation treatnment is synergistic if a
beneficial®effect is obtained in a group of patients that does not respond

(or respondsThpapadrpstid @c0RE CPRNOARAL indbOnRe, érﬁu @a@@htfof oB.prédie: pléaeh of the
conblnatlontre ef'??%daz ffordln ner%qstlc effect I f one

of ie corrponn%’arl‘P‘fgI tﬂa&eeddcqus 8W\ﬁegltﬁsisoﬁ SEnd"¢ & SBRRI° conponent s
) is/lare doé‘wcm*mdv reduced dose and the ther apeutl c effect, as neasured
by, for exanple, the extent of the response, the duration of response, the
response rate the stabilisation rate, the duration of stabilisation the
time to dPSLESEPeGrEssaba, objeReoph@ tivesiEinoprmprEses el e Naskswry tisenoiver al |

survival, i safQub\sat @élbctkﬁ t&r’@@éh @iﬁ@t‘@%ﬁ@%%i?ra@&?n dosk W@Q@H@;ﬁ&s‘t@ﬁagte@mum S
of the corrpgnents of, In particular, synergy is

I fre
deened to b rﬁ?%@@rﬁ“@f’%ﬁﬁéeﬁ I%%%) d&)é@ "“C‘J?t%‘rfé t*%ﬁvct%et%?rﬁb?férﬁﬁs may
be reduced wiRbuicedet.ri ment to one or nore of the extent of the response
the duration of response, the response rate, the stabilisation rate, the
duration of stabilisation, the tinme to di sease progression, the progression
free survivadVittor therwoev el @inbers trareveress the HEM2 recabiar ovitstthovetedetiament to
the duratiompofc LAl @%99%:59 ol céMcfaF% Jvﬁ‘y\@rth%@%rﬁéilnlsg\%aigé 8%’!9!3%&”9

side-effects than t hose that occur when conventiona 0Sses 0
conponent aré'tf§el® CARCE PA1BY PAPBRES 1INOT: SBIARAL RTBFA Er BRRTTEI ek Skithe

present i nV&FHnEQﬁe@tﬁ:@@ﬁWcﬂ@Q ufﬁﬂéz@lbﬁho@ée vedrud, MURE estdoh@krid ek,
anti angi ogeni, cul ar abl i t¥/ effects. An éwg\cnesl s and/or an

c
increase in vg%p?mgg; rB%Lﬂtﬁesé”ﬁYal'W n %’Pé’s%‘ﬁ‘ ONeH A GRS aGe 619" di sease
st at es i n&% rrdiimgarc aueer'W e clruds agwﬁapemmmomcmg sheukae, dvaonml tipl e
nmyel oma and 0 ; S I i t

haemangi onasgéaégﬁﬁeﬁghan%h%gﬁ% trgﬁﬁ{boa%z!f a"me&gi%%?ﬁ)a%agly%l%gﬁna% rest enosi s,
aut oi nmune éﬂ%’éﬁ@*@@a@@@ﬁés|Q*?ﬁﬂeatﬁﬁ’@m8@ﬁh0%®ﬂﬁm@nw:@pﬁ@b/m endonetri osi s,

dysfuncti On@buﬂb@zmcﬂ%sbh&ﬁghhag,rhéﬁd%fn%b%ﬁoﬁnbé rm% n%B@b H%M'o@'bf gi.seases
with retinal V€SS€|EH§J’O i feration includij n% ag erel dted macul ar

degener at i oR"SEBNBYHALT $hiHF AT REATSS HEDEHE %?@§@ﬁ@‘¥ﬁ&%ﬁpﬁ%ﬁaéﬁ€3expected
to be par3d cuhadilion tosefule daedibe opCOPhHd IS0 @BEdNEBE B foph Wilicseases such
as cancer aﬂﬁgﬁ osi's sarcoma. In particular such conbination treatnents
of the inven n“‘are expected to slow advantageously the growh of primry
and recurrent solid tunmours of, tor exanple, the colon p ncreas bra in

bl adder, ovary breast, prosta |lungs and skin. Conbination treatnents of the
present invention are expected to sl ow advantageously the growh of tunours
in lung cancer, including maRgnanf pleural nesotheliom, small cell |ung
cancer (SCLC') and non- snall cell lung cancer (NSCLC), head and neck
cancer, oesophageal cancer, stomach cancer, col orectal cancer,
gastr0|ntest|nal stronal tumor (G ST), pancreatic cancer, hepatocellular
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solid tunors which are associated with VEG-, especially those tunors which
are significantly dependent on VI X' for their growh and spread, including
for exanpwe,20mawvmsn t unours of the col on (including re®eCumMPopaAndreas,

brai n, kidney, hepatocellular cancer, bladder, ovary, breast, prostate,

| ung, vulva, skin and particularly malignant pleural nesotheliom and
NSCLC. More especially conbination treatments of the present invention are
expected to sI ow advant ageously the growh of tunours in nmalignant pleural
mesot hel i oma! PHBPRHIESHEETSHS v conbi nation treatments of the present
invention are expect ed to sl ow advant ageously the gromh of tunors in

non- smal | ng.can S(, O I n _another a f the pr sent

i nvention eﬂ? i ﬁ%’eﬁgfﬁ%ﬁ% gﬁ(' é%‘ﬁ@a ‘%réralgm%“?%ﬁ?fe aéﬁ%@&ﬁ %'t ose prmary
and recurr en&]etﬁehdaatrmr@ intiiecherapeofomnat e damic fibrWVRGEs cmpmhaldywetshose
o Svant SuHE:® BALLLCAT ol AR0E 04R%e AlmliecBl ILEhanflidtyde g 5P cad
The advant ages of Fesent | Rvent T on &are 1t stentia an: I'npr oved
clinical benféﬁgf@erﬁ%wet%ﬁc?é? PRéRTeSNt s treated wit h t hi s phar maceutl cal

conbi nati on invol vi ng one or nore of the foll ow ng mechanisns: ¢ Additive
or synergistic ajﬁ.bi unor fect. nmedi ated by the conbination of two

di fferent anti% 8fiep P W@'B‘feé@o%ﬂ@ %SQP@&O I3 PPYRIAGR el CHPRASHALS WFefils an
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pericytes, uppr ion o (re-)growth
and net ast at i g8§ﬁ?§5§%%% (igé %?p)rleégeghﬁec?&%@gn58@8{.%5”{5%% facting with
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progress, this genetic |nsta il | eads to subpopul ati ons of tunor cells
with differ ettt BieoNaeiEad Gpeeeefﬂe'smam Sﬁr%)i”tpﬂﬁ‘bﬂ W’%fe@t%ﬁi'qui%éh%forrpound Bl

may term natt@smeeentdmebdsw dIrtiﬁet ;&’re@ént'&d&&@'ﬁ{or{ t&stRs oheWeNRodickiagahkyHEgeMe
After the treatnent-sensitive cells

cell clon refractory

have beenefglqrfrélgmeP%OtHE@gi §P§}ﬁ13 CePPmy rapidly divide again to restore a
tunmor that is inherently resistant to the therapy. Therefore, sinultaneous
targeting ofg fer d read. with the
dosori bed coRbnaLian A s BeLREdRel A RS ke N La RS BREA S o
primary and ¥8e6iRdabyowinare ar%eesetlmfeemﬁihqmmag@@@e@eddetemmatlonwfe

validity of @b‘@‘l’be%ﬂﬁ%@ﬁ@?@&ﬂ@@%ﬁ@?@@i de&ew@rtarre!io%%fceﬁmss@@me%' on and
mul ti nodal @tfy n a vari et%é)[(r)f solid and hematol ogl c human

mal i gnanc? g%@”?% PAVHENED A HRITSARC I VeREPtgRs BREsRsicB éntibadiRFent i on,
i .e. the corimat $00peftideenpousd iAbs; am{:;r@@: gpoend =Bl kiior UBReIdrancer i n the

context of t nve be the fact that compound Al primarily
acts on the @Zn@%gﬁip%@&gt@ Ieér?vceg S of the tunor vascul ature which are

| ess prone to spontaneous nutation and resistance devel opnent as conpared

to the mali %@Bﬁef?ﬁé‘rls%ecﬁiﬂ(f\%qltﬁlc'nﬁﬁaloe[nd%é%%tﬂf ghthsy u?&fﬁtlhtt%egﬁé%tﬁﬁtha(@r ough

an increased avail abi l'ity of conmpound Bl 1n cancer [esion oweri ng of

t he |ntra?@%%?”‘ﬁﬁ@%@r%”wtrh*heéﬁp‘@ufﬁtp T)XP‘“VFF‘E%T%WQSVWV@W@W@@M Al may

si gni fi cant ltyerr esimer M@ﬁﬂaﬁé@ﬂﬁabﬁ%d@@ﬁb RRETBALD lih 3o deba{b%ayﬁeﬁ&%%y%lé“ ng to
n_.an uct i on of e intratuporal

an increase in nel rfus

pressure. THS dﬁ}b@é?g%ﬁﬁggh8Q&*@B”Hﬁ”ﬁﬁ@f@ﬁgeﬁKEQQPF%ﬁwwm?@a “Hotecul es

i ke conpounmaBmeEDMQnmih@dwamﬂmnbesmewﬂnd%mEhevenmmﬁnw@f;éhﬁlnmnded

pr o- angi oge 0 r intervention

pro- COWOUE%E@L{%HEﬂQH@thﬁ amanng: Aiqd ergog%Ba iRhaer aeu @%CWer#mherapy

with conp@%ﬁ@58§ é@wﬂﬁﬁwsﬁ@dﬁ%ﬂweﬁapv mﬂ%ﬂbeﬂWﬁwweweaabgmaﬂﬁeﬂeabled

proangi ogenisg; izé@mﬁeerm‘poﬁa&%i@n&{&wﬁé\&é&@s{ﬁ&o.frﬁ&}t% eﬁ%ﬁ @ﬂéfﬂ {BBLf OW
er

derived cir ulatln {Dela whi ch dimnis apeutic
ef fect and ieei’ﬂ"?rﬁ "t u% ’?%'”%oﬁéﬁféﬁ’i@%ﬁ@ fiﬁé"”ﬁi’érﬁé@@f‘?&’éﬁ%’d“@]%omound Bl or
radi ot her apyliusEbian, aad erghdt initendebifept liduing RotHcheeaompoundnBl free or

radi ot herapy- free break periods by continued treatnent with conpound Al
may conprom se this robust repair process and |l ead to an increased and nore
sust ai nabP% Adawt itistatbpe sfdarsiood $haMiienressahicesmntdoes s wifpussiviesponse or  of

t he tunour cITi; of both conpounds Al
and Bl, or %E?Elnggéng%ﬁgﬁef%ﬁ% ?%ﬁgar%%!%rérg\%ﬁbl naﬁ%ﬁé OP conpound Al and Bl,
or with conpound Bl al one by subsequent treatnment with conpound Al . -
Despite its proven nerits, treatnment with conventional chenotherapeutics
like with conpound Bl is limted mainly by its unevitable toxicities on
dividing healthy tissues and the often relatively rapid enmergence of tunor
resi stance and



subsequent tunor rel apse or progression. Therefore, an approach to maintain
the benefits achieved wth chenot herapy, here with conpound BlI, is of high
i mpor t ancwoant)/opedede to the cancer patient. Treat nent wpPCh/EPoomOseYds Al as
an add-on to treatnent with conpound Bl and al so after conpletion of the
treatment with conpound Bl has the potentjal to achieve this goal, as may
be assessed by a prolongation of the duration of tunmour response or of the
tumor stabilisation, progression free survival, and overall survival. The
fol I owing clEHMBLEBhase || data on maintenance treatment with conpound Al
al one that were collected in pati ents with rel apsed ovarian cancer after
conpl eti on not her a rt ort the concept of naintenance

t r eat nent . gih@cf lquﬁn%g¥aﬂ§¥%§jﬂqv%§ﬁ$rpgf\ﬁay@r%gfatepyw%tﬁ@pﬁsgn%@f Bt -t unor
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h the V Lgnal i ith th bl i shed -prolif
{reat mont ool {0 T REOTE e Ch CERREURICEE TClte P oM Blng. i n vivo

experiment was perforned. Nude mce carrying established subcutaneous

Cal u- 6 xenoghaktiscL(BumRNSGLC tunor cell line) were random zed and treated
W th either "conmpoun npound Al alone or with the conbination of
both drugs. After 38 days of treatnent the tunors on the control treated

m ce had reandiedMdry Badpei dilis dRD MBE@ahdt) AYEEag8inAA00 8 d Anyebume. The

lts of  Fi t nmbi t f d f
T R = RGNS A= A TN e K
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A od s RRBSENE (Blomd 1oL ROl LN PRI LR 0ses |
treated m céJiaSrﬁ*éS\béﬁ@wg 5&%%&6 {fechs) cBingie stable sleagsrertt pghtdips-3hn
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st udy .resu urther s rmed, namely

wel | tol er a
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d dv d
ot e or e St LR L e e R AT RS e
conbi nat i on§h6ﬂ0®¢ﬁé§boa@aﬁ@’ geartrigoolcattliye eitheadidmegéosityt dfahér eat nent  of
patients w tﬂhb:@tgvéfncﬂ@%%\@%%mg@mﬁ gﬂﬁ‘&ﬂ%ﬂ?é{%%%g @E?S%TPQ%H i§[)o§co$§//p” rary

obj ectives of this tri re ode erm ne € sa

Maxi mum TR &gk FHamoey Maysidhg gylnalarmeisidonain o5 Hof %Jmmepanmmiy

combi nat i on swidctecBsigbrneands dese 1ekd GPMROM rBlents Met hods Patients with
advanced stage NSCLC, PS 0-1, previously treated with one first line

pl ati num based chenot herapy regi men were eligible for this trial. The trial
was an open | abel, dose escal ation design with conpound Al at a starting

dose of 100 th standard

conpound Bl W%é%n% ?ﬁ%éﬁgegerﬁg%és thai% @"en“u%%&a%%%% YSSPdR Mg '“8% day 1
of a21 %fa% F&@:@pféer (Pam M2 ROAINdObiep H Tt € atb@aiMbiadl, r‘:ﬁmmmmﬂ(o?foofﬂum and a
maxi mum of C i . n

conmpound Al %%ﬁo¥@djer§§ Fgw?p{]%g\?m@nmiz?ﬂéedg%l A#}S{; PW@(@H& Qeﬂ@%g [ ngt |%Ir11 st age.
Conpound Al Nia¥“&seH %\"P&%ﬂ a@maag@sonéfde@mwgd Wi Dopetan asreyIreadsetsMID dose

was det er mi (@d-RADE IMFDIMBSdef kaediiasatig hdesened 06@6391%!%0%2%(@'7% was

one dose cohgr nore out of six patients
experi enced” %8289%4’%9\{\3’{0@?3 f%?@esﬁ% ﬁ%&/ﬁe%eﬁ?@tqqmwi %?%‘&F%Fﬁop%‘ycl e.
Tunor ass¥#¥s8REhtos Swer eeiperffaotioedicatb! sBrgEenichghaBOSEHAGE. Ieery spagend
treatnent c Criteriain Solid
Tunors) . Regﬁsfegﬁ%&gl\g%ﬁ%%%@tﬁﬁgﬁts %gﬁ@agﬁfﬂ lfgjg?m% medi an age of
61.5 years) in total and 12 at the MID were treated in thls study. The MID

dose of COWﬂﬁoﬁec‘ﬂﬁ%t%t @émyﬂe?tds%r&ﬁc@&@ed@nt@bﬁer@ﬁ"%f@o@ogawr%{)
combi nati on_ W tagﬁ%:s} and dose of conpound . (Genera t he corbi nati on

of conpound & WHBUIQCOWQ?X%WPV%%”@?%W%prcﬂfjf*IAng the first

treat ;regtSScU:mﬂsmprécrmatesamérs vtaved @p@aﬂn@;@g&%& flsfeismutfe?gwém;m zbydnéng)wol
out o pa 0 [ out o patients at ngy
conpound Al B%f taﬁ%%aigygq‘&p%gp? %ejiﬁ?s at 200 ng conpound Al bid, and 2 out
of 2 patients at the 250 ngy corrpound Al bid. These DLTs incl uded el evat ed
|l i ver enzynmes, gastrointestinal events including vomting and nausea,
fatigue and confusion and were all of CTC (Common Toxicity Criteria of the
National Institute of Health) G ade 3. These events resolved follow ng

di sconti nuation of the study medication. No CTC G ade 4 events occurred in
the study. Best responses by RECI ST included (20 eval uabl e



for response) 1 Conplete Response (CR) and 13 patients with Stable D sease
(SD). The patient with the CR has been naintai ned on conpound Al

nonot her apy 2hovooeseéper i od of over 63 weeks. Hal f of the PETRPe@OOSkIP@t i ent s
had Stable D sease (SD) as the best overall response according to the

i nvestigators' assessnents, with the Maxinmum Tol erated Dose (MID) group
havi ng 58. 3% SD as the best overall resdégnse. Medi an Progression Free
Survival (PFS) for all patients was 5.4 nonths. Conclusions The conbi nation

of conpound @tlsandmeemmstitidesdernct npic L0 §b¥eaereeﬁi@@|s§\é%%ﬁsi&awee@ts was

shown to be safe . a ted int Tol er at ed
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t hree year §. (VPRAsEDLPRIGEEDY resul ts Phase Il trial in patients with
advanced non-snmall cell lung cancer This study was conducted as a Phase ||
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dose of 250 Hg,deWhEensabs bl&(lws$§JQn%Sté’Mn%@nlﬂl%Bl%Bth?Io@% ryG@gground Al

coul d be reduced stepwi se to no | ower Y case of
undue t oxi cit¥eCR&" 8 Ysteveriscenrgriach ?@‘H\f%@@ﬁ%@i@@ﬁ@@ were treated
until di agnasinsirofyihegy 8gs| Mbuehintihew under | yi ng 1ung cancer disease.
Progressive disease, for the analysis of the primary endpoint, was defined
as radi ol ogi cal evidence of tunour progression according to RECI ST
criteria. 1RdpubtrdiFhcsemmido Mt uaycenrHERM, 3 -PaF bebds wWane t ot al , 36

patients at fk ﬁe?gsﬁﬁitiﬁ%%otdga%ﬁecﬁdméS%é‘ aiﬁ% %Mgpﬁé“ﬁt tyé\e?egose of

150 ngtvvlce ormance us Sest e’ s asca l8m0to
5wth cri té’YEi"aC%@é@'gwaﬂ%@%’b@@@éﬁnﬂefﬁé’é@hﬁd@é@ seute swels dchowraiepatdent ' s

di sease is F@’nﬂ@@@%!n%:a‘ﬁﬁ%@mmﬁ%% hey digeaserpl F&eLStides dai Iyaidbyd ng
abilities of .the pati and determ ne a%é ECﬁ%I ate treatnent and prognosis

(Cken, M M O GHERER® qﬁf OMTREYYrGINe Bogied OlaSE SiES. IMmursiigiechenistty,  McFadden,
E.T., Car b@)malyE{ad:’wmre'E@beﬁhéd/usQﬂ;giti’BEf&mn%epr&’dcblerI a O The Eastern
Cooperatlve Ny Ocol 5:649-655, 1982). Progression
Free Survi valag%gik—r%?%zgﬁe% reﬁnc}rgh %ge%“ﬁ@ | ength of tine during and after
treat ment il WhicetrtathsaglidenBOimsn RIG§I°Gg with a di sease t hat does not get
worse. Over a%li D%Hr!?fiﬁéb ti@@)de%'v\m% thf%ge‘fﬁwﬂeg:o%atfoﬂg 5091 byg%o%ll%e@bglat | ent

lives after he is diagnosed with or treated 1or a di S6ase
150 ng tw ceWREiNy waRaEDsE WQ*W@W&@» ly were equivalent in terns of

medi an Pr%@ﬁe@s}r@cﬁmﬁ G%n@ufoVbhé@lied( EGEt%} EtraBol é&ﬁ% gﬁ?» Ehfqﬁﬁ&a 7023&93@
correspondi urvi i mes were ays for patients

recei ving t%‘aﬂ%’gé%% désﬁ@edz’ggsgiays for patients receiving the 250 ng
dose. \Wen coAsigierremgvgati ents with a baseline ECOG of 0 or 1, the nedi an
PFS was gre r r tie I ti , i an PFS
was i ndep ent?eﬁf'mp @Spggl %AS%RV%I{JWD%E kdﬂ%%GE%gq%%ggé‘,L %ﬁghﬁw@?%m ly:
85 days). Iﬁoﬁk@\f@uﬁgﬁ%mw aw%“h, ECOG 0 or 1, clinical benefit was achieved
by near| yscﬁ@%s@fwmﬂmrss:sesm;%s%uﬁé}%ébm@@ﬂ enhs W th basel ine ECOG of 2
had stabl e ease. atl ent treated with 250 ng of conpound Al twice
dai |y sust ai n ‘éﬂoi‘kﬁ%qhé PGHIM%artial response) in tunor size through 9
mont hs. Theﬁmmﬁmlr@ﬂﬁrpalsluﬁummwal (0S) of all patients was 153 days.
(ECOG 0-2) c 1 had a nmedi an OS of 264 days.
Concl usi on rrpoun%%é Egggoﬁ' @frhg slqgns of efficacy in non-small
cell lung c&rﬁwépnﬁﬁm%ﬁw@waﬁlomp’@{')f ormance score 0 to 1. There was no
evi dence &f m=a,di-htenenee 40 LEfi cacy between the two dosages of conpound A
. Phase Il nmintenance trial In patients with advanced ovari an cancer A
doubl e- bl i n&“V'?'ﬁﬁ&ﬁﬁQ‘é@i’L@ﬁ%@é@CﬁEWrqf\éﬁGK/\/as perforned to assess efficacy
and safety ehvisoApPexBLAkzRBURE Blvesnce therapy in a popul ation of

pati ents who had experienced an early (< 12 nonths after preceding

chenot herapy, indicating a relative refractoriness to platinum based
standard therapy) rel apse of ovarian cancer. Therapy wi th conpound Al was
to start as maintenance after achievenment of a clinical benefit to the

cytotoxic induction treatnent of the relapse. The aimof the trial was to
expl ore the



t herapeutic potential of conmpound Al as conpared to placebo, i.e. whether
conpound Al showed signs of sustainnent of the clinical benefit (objective
response WO 201mw0F65st abi | i zation) to rel apse therapy i n@CTamk2p/056976

i mredi ately preceding cytotoxic reginen. The primary efficacy endpoint of
this trial was the Progression Free Survjval Rate (PFSR) at 9 nonths after
start of treatnment with conpound Al. As secondaryendpoints PFS rate at 3
nonths and 6 nonths, respectively, and time to next anu- unour treatnent
wer e eval uat eevisivetinod&sPailiffent @« Wkras frandom y assi gned to recei ve conmpound
Al at a dosegQfisi ' dai j ' 0. The dose of
conpound Al %@?Sﬁ’ﬁtﬁ@ﬁ?ga@g} g%@%gé[c%&ﬁ@n@f%ﬁ]gxe% stepwi se to no | ower than
100 ng twi ceSHayFieR %é@%e oinkgndtlé 8t oxi ci ty that woul d prevent chronic
treatnent. Pedrbgaise Wehireadd eadreditinbidindbagposi s of progression of the
under | yi ngsoF\_(agei, agi cancer | sease. Progressive disease, for the analysis of
the primary en brb " s defihed as either radiol ogi cal progression, or

t unour mar kewWagiCAith W28)inpboigpressi on. Results In total, 84 patients were

entered into the trial. 44 pabi a0t Wei®-18ndoThsed &) scebreqgpupound Al
at a dose of 250 ng tw ce q@%d_y:ﬁogﬁqq 4@ %?gékkng%oarsto recei ve matching
uded Tro

pl acebo. One patient had to be ex € analysis in the conpound
Al arm Overall, patient:=chaasiciver ivathiicgbwere wel | bal anced bet ween
treatnment arns, if at all there was a bias_towards patients with worse
prognosi s 'Pn the conpound ACCAP¥ANY MDPeTPA: Fentidovie et 38 fuses, especial |y
with Iiver netastases, hjg i CA- 125, higher percentage of
patients with later lines o 55@@3‘6’59@ t?)lﬁr.ﬁ%rrfore previ ous therapies]).
According to the prelim naBARIat@nout put from 19 Nov 2008, the PFS rate at
9 months (36 weeks) was 16.5%.in the conpound Al arm and 6.4%in the

pl acebo arm The PFS rate a¥e® WHhYAY PY% weeks) was 28.3%in the conpound
Al arm and 19.2%in the. pl.ageho.arkm The PFS rate was not different
between arnms at 3 nonths (12 weeks; the first tinme point of routine

i mgi ng). 1®veral |, the |tkéVadtooth tietlicamaiiar. f ree of progressi on was hi gher
for patients treated with compound Al. Al five patients who remai ned on
treat ment unt HePgGRHIEIOHaBEzinheittmeonitesnediudy period were treated in the
compound Al @Y DralEARESSWMS iSRS RGBS i Agnesedodus.t a:a bige of
the tunour marker aonly ("tunmour marker progression”). Based on radi ol ogi cal
data, disredafr iwﬁéf%t unour marker progression, median time to progression
was 143 days3.£ @5846U€lly B2adl #hdidales)wdior (epahbesres, toeas®d wktiBdcampognd, Al ,
and 85 da¥§ e(a%%’a%\ 78-89 days) for placebo. Thetine between tunour marker
progressi 6n and radi ol ogi cal progression also was |onger in the conpound Al
arm Concl usi-d¥WsFhevitanylopsiescalfptoh@ washad 2suggest)s that conpound Al gi ven
as a | ong-termirealmenby my be active in maintaining the clinical benefit
achi eved with chenot herapy by del aying the further progression of the
tumour di sease under treatnent. Toxicity guided dose reductions to no | ower
than 100 ny Trahs@nealiilas are appropriate. Further enbodi ments Further

phar maceut | . ac |l e salts of the conpounds of the conbination in
accor danc%é vc’\ﬁ %y‘t WQEC%QZ MiCq WEERNEIT eI Y WL S ISPt e8 88 rinsdd /-
her ei nbef or € Tireand §10rCEX Butrpihe, miltidé udeingcite i addhti-om satht RouSushomei d

addition alt,.| £, ts, M Lh.inorganic or. organi c acids
af f or di ng ptﬁg!#%%ij(‘:%eéﬂf' T%QH%P%@@%@ ﬁ%@raﬁfﬁ%wﬁégstlﬁfgﬁn CREL A tﬂ?fﬁ&@d’éﬁmﬁal i des.
or with sul phiihf gifidrompRedinees biakumaies GINIAL Madtis)i Chlroleolizetwescitric or

mel ei ¢ aci d-geh&a@@dﬂytméb%jéﬁ‘fiﬁgw&teﬂ%?a'sw @ﬂ%@rﬂ%%ki@zeﬁ@o&ﬁegﬁéﬁv d O med

with an igorrganl cC or or%anl c base which af%L ords a pharmaceutically

accept abl & BT B gU@RYSa § 81GH PR AertadlifdBr Helgamododase$Sanaci ude for
erﬁrrlp! e an dhkabi {(mlzﬁ‘[@l qelsiaibtaﬁn&ugia Aaﬁfra_;se@ipmgﬁscﬁmwézﬂaph&a{wéméeg ag

al kal i ne ear sai.l uch as a cal ciumgor nmagnesiumsalt. In accordance
with the pr g%gcﬁ% %ﬁvign%dgrnwcteh‘%erg@ﬁﬁ%ﬁ%%gbyo o%tﬂ%ﬂé’%ﬁﬁb‘#ﬂ‘ﬁ‘&ﬁaiﬁ%f Aler

formul ated ifsNhiEadereoidoumaT @nphas. macEetdotal mairecept aklseoex il BIRGR or
carriers, aﬁeﬁc‘&hﬁ@@!ﬁﬁ.@%rﬁﬁ@ké?néi@%l/l\t@tﬁgf?\@ﬁﬁ/%@%ﬂnEQ%?é’ﬁbgginz% and Bl

whi ch may_beé used Within the scope o E present 1nvention have al ready
been desctd HeW f-ageCT Hakgratont @Paéh‘@ﬁ?% W&t ent applications related to

t hese conpounds. These fornul ations are incorporated herein by reference.
In a further preferred enbodi nent in accordance with the present invention,
the forrmulation for the conpound of formula Al is a |lipid suspension of the
active substance conprising preferably a lipid carrier, a thickener and a
gl idant/sol ubilizing



agent, nost preferably in which the lipid carrier is selected fromcorn oil
gl yceri des, diethylenglycol nonoet hyl et her, ethanol, glycerol,

gl ycof ur owpreanvoogisb gl ycer ol capryl ocaprate, nacrogol gl ycecolEpr2emlosare,

medi um chai n pamai gl ycerides, nmediumchain triglycerides, polyethylene

gl ycol 300, polyethylene glycol 400, polyethylene glycol 600, polyoxyl
castor oil, polyoxyl hydrogenated castor oil, propyl ene glycol

nonocapryl ate, propyl ene glycol nonolaurate, refined soybean oil,
triacetin, triethyl citrate, or mxtures thereof, the thickener is selected
from ol eogel WHITMBAn & dPLigMiSgy Such as Col I oi dal Silica or Bentonit, or
i pophilic or anphi philic exci ?ents of high viscosity, such as polyoxyl
hydr ogenat edV@&agtaY d'gnes Wﬁ@dﬁ%@%@%aiﬁ%ﬁ@ﬁéﬁp@d@Wmlght in 4%

macr ogol gl yC;@eriOfrha{idé?QD@)é%h@aﬁaaéf@&ed F@%%@@Jaﬂby‘?ﬁé @!;de‘é'm?érﬂ%%utﬁ wRberhard
rom. eci

fats, and ant/ I|Z|n LS selected f

opti onal | y%fﬂp ad'?fﬁf t%pfareg ﬁg{j %W&Pb@%&%%“dﬁr‘“@%fﬁﬁﬁl y
selected f romh}farat@iﬁﬂngymy @Aithwébmmy:sg eanr@heains of ethanol, then defatied and

macr ogol gl yc si.an for | at

prepared by glﬁcj)r(r%\%!(glr;l!t-mL %gma%ﬁlg\té?ﬁ Eo %fb'%bgéﬁ%”‘?‘ﬁg@f oremﬂ %r}dgu ne- kf%ﬁ%r omthe
literature, ﬁ)ar@ﬂ'ﬂb‘%%ﬁ%@idn@ﬂfi ﬁé'nﬁﬁg\ﬁféd\SM@Wm argd grsgn.det er mi ned tenperature
in a pre determined order in order to obtain a honogeni zed suspension. The
above fornul ation rray be preferably incorporated in a pharnmaceuti cal

capsul e, preEepMBLY 1aDesrtonye|tas MadreapsiPEQ IBndPat thepudbetifarantichat t he
capsul e shel higeqmpri ses e.g. glycerol as pI asticizing agent, or a hard
gelatin or hydroxypropyl net hyl cel | ul ose (HPMC) capsule, optionally with a
seal ing or banding. The capsul e pharnaceuti cal dosage form may be prepared
by conventi olnéilGrmnmmdscomﬁespmrmﬂuciangﬂa@pswnesed(mmeéE@m dresubké@reat ur e.

pr oduci ngilﬂ%@rfﬁﬁ? e e R R P s e N P B e B 0 a8 o
exanpl e thée 1{}1@ aF.yi 3di @%Wc’é@mﬂ@re logldete hedrafby. Feocar&pbfeseampis\barfhhe ck,
Boyl ann, Encygl-ppesiian of) mﬁh@a% ba raéz%ﬁhru%ﬂagcewﬁg%&gkmpemgep%ﬁ9o

Vol . 2, pp 269 ff or in Lachmann ractice o

| ndustri al ﬁ?{g?rﬁawua“%ﬁwaéa&pﬁ%ﬁ*EFBda@gc%waafg%emw in gihaplaipns. in
procedur es, ;smclp*eas it memdelmrobbﬂﬁefﬂemp@@r@@b;ﬁot dhokh BerEan t;'% SE“ !Qt al .

"Soft gel ati ca u -9, pp
1133- 44, Togic %'% i &qdeﬂ%a@ ﬁ %5 %8“8 C?Vﬂ@eﬁ‘ﬁyr/%f a%?Pn%H ébbsul e
may be uséd fom, @ﬂ@b@?&@eﬂwranged@@Bﬁ Girreﬁte&zm@etcmo%&smy: ofmasbi e subst ance/
kg body wei r u

wei ght  The. dbcee™ ‘%‘?ﬂ%%‘ o e R G L™ R e s

cont ai ner orPE$eE%E 6f @eé@é%tﬁleéh%ﬁ@%'laﬁé@ﬂ >re Zi?imarWB@IQ?ﬂﬁQ’fﬁmﬁﬁ posich or doubl e

poly bag. Tr@n»f;:msl @xwd@g:oerxmd@@ t@ftnéit%rﬁgb@{'é e«ﬁa@é%m&mmh@é r@RABlaneSOf €
gelatin capz S tbu Ehgac ag % rr?t ﬁ: a _manufacturing process
are il ustrdticV¥ G RECEPEOBATCI VR T on ahai %‘ﬁ%l@ N PP&8%- be const rued
as a limegation of its scope. Exanples of carrier systems (forrrul ations),
soft gel ati I ri aI and n turing
process for r’:tlﬁa‘@ﬁiéé&%qre s{%ﬂ(lg% t}gafq%ié%lgl[ &?%Ifr@%g/ﬁ%ﬁs?% ¥Gh R{W%?ﬁgﬁﬁc;%%corrpound
Al The acti vecwwa@@@arrwdmut Wmh@:an@fﬂﬁresmﬂrdmom@ta%a ysis. Furthermore,
3-Z-[1-(4- (Nnd pA=BRiyf - ance SE

1-yl)-net hy Icaébo F?/vrf%] X F?igﬁ?ern@_éf'aﬁﬁ]Eﬁ%of_saenoiu P%eo -QiD 110 “F el ahwf céfnae - 6-

met hoxycar b&ng}ﬁ'”ﬂ GaP?%Héh%”ﬁ@étfH%@@m%@rﬁea%cw@wmmweﬁm; fo ®<arrpl el
Li pi d basetl svalticerans ystem eamplieiddaldapd dithasedeGREF B4 S a6 manst h

addi tional surfactant Ingredients [I [% |Exanple 3 Hydrophilic carrier
system Exanpl e 4 Soft gelatin capsule containing 50 ng of active

subst anceMettdMPidr 2 diagriosiohthecamesTs céxpresit higghbe dHERanee 6ELOD or its
truncated v . | i,agnosi s
in isolat edq?é “{@saﬂ I%ﬁ%@%dﬁéﬁg%‘?n& ﬁﬁ%ﬁéﬁég?@ce WQQ %3 JB ‘ention
al so provi d@s"rgﬁ%@m@s% or use in the early diagnosis and i dent i f| cation
of the capger as well as for use |n t her apy BACKGROUND ART HER2 {al so known

as c-erhbB2, L 0 HQPe é@ I _transnmenbrane %ﬁOtEI n belonging to
the famly @r&éﬁ? el 5Wﬁoﬁa ‘Etcﬁ;’e PECBIHERH BT EBSHRNCAHPS ®RnblipFeas HERL
or ErbBl . TPaguaddidihemak caseriver sy SHERS Ndidi IHERY saempliet @4k 6 thamidy Wien
HER1 , 3 or 4 binds to an EG--type |igand, its extracel | ul ar domain adopt s
the conformation referred to as "open", which allows the formation of

honodi ners and heterodiners. Even if it does not bind to any |ligand, HER2
also interacts with other HER receptors linked to a ligand, due to the fact
that its extracellular domain is



conetifutively in "open" conformation The dinme psation directed by the
extracellular domain |leads to interaction of tne intracellular kinase of
HER r ecepwonrsioanoséso t he subsequent transphosphoryl at i oRCOEPS@I®54976 0Si ne
resi dues. These phosphotyrosnes, , act as couplers of a group of
i ntracel | ul ar phosphot yrosi ne-bi ndi ng pr o:% eins The interactions established
at the plasmatic nenbrane are transduced" 1o the cell nucl eus by nmeans of
different signalling routes, such as the protein kinase route activated by
m t ogen act i veibetbnpnotgi tifkienasienii MARK), elth@ppbebR] ApkiiR@SEVROWSL acti vat ed
by stress (J Ik AQ. C etc. Al _of these signallin
circuits contr ‘fF”?g]ngé@Q%rMe@'g“f@%s %“%%g%%gg apﬁgfu[é%t?b“ﬁ‘fveée By YT Srat E e
nmodi fy det er PRicAQT S peitids cofresivads tathe 38fantieacied b, the tetarnaisaleeki!of the
proliferati onyrigi @it Qb sgdf v N8l: angdhiddhesi Qe %veggg?%glagg gp the
t he HER ts ARREPE cel |

ceii context, activation of HER receptors ‘resu rna

response, WhPEWEE & apiyROTS &FPhivaRyTRdl Wilt NerRmMrece keMingisdfvhelet | to a
premat ure senesaeneecydih adehtion to the canonical signalling node, the HER
receptors or fragnments tnereof can be endocyted and transported to the

nucl eus, where they can directly regulate the expression of certain genes.
This fact haSk@deMN@Hsarwedorfdsrintrhfers perpéitice aseaioht thER2 of YaagDeto A , |

ki nase Pecept or i BERAH hidtierl0 Bl o) SR uRoR TR Bla, Y DR KD "
asfor a cafbBkyneEEnaaalficayibadies OTIOed egrind teonsirstizcopoptickERD Hecept or
e e A e At e S S S Ll e et
repr essi onl' tr%ncﬁtfdg?rm %@E’”%g’%’%{@?ﬁ%@rﬂgg%@d\@ Gl Q?’i@if); 5]{5’65312'5337@'@39380) .

tn human br easte srtiomuiolow thas étiices/nafeszat Pexits @eliitahfuhaamBdssels &TFs has
oytoplasn ¢ e et BRSBTS & A he R a7 et b e e dhent ed HER
protein baf 'perted iiihé edagrchliviecpeotheirssuls sdib iaatiedtisu ditecirodakinephiastiasi S in
human br eas}gé%}%@@@lré'equgaie!?\it R4 ih@?é?ﬁ%rusgﬁx%%?ﬂ‘%%a%peo&r%?s\éql . 8. pp. 347-353).

it ss also Known that patients wth breast cancer ‘expressing the HER2 CTFs,
or what cones to be the sanme truncated fornms whicn do not include the

N-term nai  endDefeidtREhéEERANEERSIaqubaVE e BrRRLR) oPtekalL) \k¥e fhiacts |
devel opi ng n@te%isot asi,s ébeI |(ﬂa, e&j)?al 2002 - ,igpr a) and a worse prognosis
than those pAti'Ente "RHE HETHIY BREPESEGTHY Lonpl BKRCF M6 CORRRE C8Rez et
al , "p95BER? tpr 8ARE raceper st QUFedmerttaipatibrentsl Webhs HERZ:t@OB rhtieve or east
cancer", CiniLg , = I . . 424-431).. Therefore, ft
is very inpod%trg%tot'o %grugl??tggtai%&g%t ec‘)“% Néqaraééé%%g moT2C oi”r?gm?ﬁi% s on
time and eveﬁﬁ“%ﬁ?@i?%”adé‘(%%ecmcﬁﬁéweﬁ@@ tbsis gedonpletits @ycdsidanedt ed
(CTF) form N @E%a‘t@timm%s'P@F}ﬁ/ha@fréﬁﬁéwt@]ﬁs Gk Q#&ﬁé@@%ﬁm@r@[td@ﬁg?' €s are
, Ihorder to

used to deiect .the presence pfy e conplete form of ,

det er mi ne t e 'tS/pEUSTI T dEOs AR R eieslipon SPRCiFEY e/ BRIMmesT vdiBt ect i ng

t Ee pr eseg@mppfoxhﬁ?@!ylﬁu bemgeg_a&md&b ﬂwb&dﬁr&pcté‘xaﬁi@@%tﬁ%zﬁ ar@%@écﬁkﬁﬂ;} _rl‘_ﬁ

t her apeutic ntibodies, su as entecn 's trastuzumab. e
g e R R

y to

use of this nonocsonai cer is described in
the apDiication WO 8906692 on oehal f of Genentech. WO 8906692 descri bes
monocl onal efoRRLWELORAl 4+ ANt il j L ibnst.. L h racgl |l ul ar

regi on of HERS. this extGr ggge' u é%%rrggéiﬁﬁg%ﬂﬁlgr%&v&h% h’&pﬁ%kc%ﬁ%%ete

ext ernal part°SfO"t HE pf oféi nlNakathe seen ftan NG dénivhate tbadandss previ ously
menti o tn_edao ttheegRintipRes F@zﬁﬁmmf@etebﬁm%@c@gw Qﬁmﬂ%f%rt%héfeﬁ%b We. 3%@?69]?

are antigenic..regions, ¢ extracel | ul ar _domajn o e, conplete form
and are not Cﬁﬁééf’eﬁ‘daera C%e??chﬂuﬁ‘ééﬁdéc@tefddpr?@ido*rlec%\’%%?(yv%s iPivAr2f Fygaeat s of
HER2. Ther efwdhey amitibbot 8 1apthizbedbgssante thiepdagnosisn oatbedrdescri bed in
WO 8906692 it~ .l . ; i resence .of. truncat ed HER2
(CTFs). Al sé“%e#%r(%ﬂg%}ﬂ '? §“&§‘3’?§"‘ %grrég’s%ﬁtp%%éékgﬁu a?rew'&(tB‘? essed,

ant i bodi es $ARCAY! afiaetierernecitad egaio! salvareapduni 350 4D Mk 4t (héy 1 doambt

recogni sesRRYs1aPBIOREhai Eib Srdsastin MLANS of RELASESLANES: L gorﬁwgzr?rﬁ%fe?@r”ent

with trastuzumab observed in patients expressing truncated fol Fs) of
HER2 Pati ent® HHE" 8§W@§§tetﬁ 2% ' FEr st §reoeairdedghatipranEegigs@-be -t r eat ed
w h al t er nati arei d-ber-BpeegniedenshOefiopy et id esfNM bdik RIRADE hreNUEDeLS
observed by Saez et al 2006 (supra) For the purpose of detecting

(di agnosing) and treating as soon as possi bl e people having tunours where
HER2 truncated forns are expressed, it is very interesting to be able to

di stingui sh what formof HER2 s expressed in order to act in conseguence
The docunent of Anido et al., "Biosynthesis of tunp pgepic HXR2 C-term nai
fragments by alternative initiation of translation", European Ml ecul ar

~ o



Organi zation (EMBO Journal - 2006 , Vol 25, pp 3234-3244, describes that
in addition to the fragnent generated by the action of the al pha-secretases
on t he HBRD,20m00e3s5gi ves rise to a truncated form (CTF) PKm®PR000S5#M96 t hat

i ncl udes the transnenbrane and cytopl asm c fragnment of the receptor, two
truncated forns (CTF) are also generated, through a mechani sm of aIter native
initiation of translation starting from tvvo nmet hi oni nes | ocated upstream
and downstream respectively, of the transmenbi ane domai n of HXR2

Speci fi cal | yAs g hegatwe kboira! retbe fSOrS eiahetrcmht}@smaarid\)teeéstarinttiiatai darFotett ransl ati on

corresponc tl?sa‘t@te%%é gtr@ r%gm@&%met(ﬁ égsdgi a %&egﬁoflﬁgggﬁgstghg sequence

with access nunber i onal Center
for Bsot echrﬁﬂ“@@%ageh"ﬁ%ﬁ’%&hl tBh 2 iRcBigp hﬁﬁlb§eﬂ@§§iﬁ@?ﬁ wgE¢$eeGhows that these
alternative fornms of the HER2 receptor (CTFs) are present in breast tunours
in particular, it indicates that the nost abundant corresponds to the form
known as CIFE683nirast id heed teetzltanghds antromuheprptiptation sokdvakaechrbad dhevith
alternative | ati r h Lonine, in
h@bhtﬁﬁ;tdte%r& %‘%{ @Hagg? h% a‘h‘t;B&-ﬁfe&QW tit asrgattgclgec{]thetgth%f t he

position 687 Ans et a poses useé of 1 n
tyrosin ki na@bedies @'Fﬁt%edoafgatﬂ@m]e negede @usSE ;Bat\i@ﬂé‘ freciptedrst preteratiningi se t he

growt h of thenbuaBw s eXps eegbeggdtmée TG 8k ed tﬁa‘?Wﬁsﬁé iotERS, The
i nhi bitors of t%]rosm ki nases  ac interactin e CGtermnal end of

the HER2 redBPIOPPEARIAYE HPELERE ??’%{ip%{ﬁo? At Bgr & Meeridrsalas hyenpieresd

conpl ete neciesptmereanmm@ of ihe HeHESIsaemue dhbsomslits £ PliepUp el bte &l ter native
ini The. docunent of ScaStriti Expressi on

tiati
of roorere, 19 DRCERER PhI PR T SRR Reedpr ey rudpafeier o
anti - HER2 ttﬁ@he@’ i 88 ieniranke gbwhiciaticersuldoni thealin nofnoledcicdaidn Cangewith the _
| nstrtute 208fbodioh-699.0 BI8285 3085 § GRILBENE AADAFRARRLSBlY BaS1 UdY T 1T O

an al ternative nethodol og! tecti n% presence he HER2
receptor ti UPRSRE AT BE AEX ‘é”ﬁcﬂ "@f@eéﬁrﬁé !ﬁestqﬁé@'b%%@?%t‘:@ jedrfsles of

resi stances tnﬂrriuh@tbr‘»’e@@ltéf%ﬂtvww thb dkeast gﬁﬁﬁ?ﬁ@hs(ﬂ%%@ﬁatrﬂ&io \Daspea'(/éé!&y%% It
enphasi ses t qé on, of the Ez D? (ﬁ'[ rrent roduct of the

pr ot eol ysi s ﬁé?%"@&%sé't“ wsPnah rﬂf@t“écﬂ“o‘?’% of the
recept or mhﬂystedatoom)ti ohlame btifie (BXtrMATes Hml_emt?dmemzvr ReOgRMSEED DY, 10%

Trast uzunab. ﬁ@tt thi s N o detect

t he p95HER2Ct3 ot Pﬂ%ﬁ‘ﬁg ' § rema[ 'gfgﬁ% bgjc ngmlgaﬁ io%g?g@?ﬁ&nggg .‘ Thi s new
det ecti on néft%cﬁ%é/ﬁaﬂ?éﬂféétﬂt“l iem%ét*%cséett (ﬁtTS'Géﬁ "Tt1| Hsue enbedded in

paraf fin andpfix@dyad Aid.osmahiia+fort ewipoi&h réHb@t%lrﬁtQt ocol s The new

met hodol ogy arises from observing that the truncate orm p95H XR2, and not
the entire formof the receptor s tocated in both the plasmatic nenbrane

and the cyt s . et nod whet her there
S expressi oﬁpot%!st%]gg%'-@% Sggndin%nostkétm@fg?%ﬁﬁ@%'ﬁg "‘*’d‘@g%g?%tﬁ’oggt Gpi'dgm with an
anti - HER2 amrbhi lgddyi -8 Hasrelsends d%egmle‘mbtamdswmytmemuredmmeﬂtha:am
confirm ng ! t a-cytokeratin
ant i body tr@fiftéwéﬁéh‘toge?gm It\g.tgﬁt%?ﬁegé]orﬁa@%%%b Asi vaqt% rﬁ)ﬁsed as a tool
for the d‘F%@ 6P 8T 'R (1S 6 Howastey. saict andibpges @ure:é@d wmeﬁé"r: nehiige pfet hod

ef ficiently sdicsid h@un sibes: HosRptMHIShEXEnBRE Beh bhe=am /Lgyhor m of
ess he truncated forns There is a need to | ocate

HER2fromthc&1|§t att Ré 3

new and ef f "¢iedt 1 ar E%tt 95?@? WISHEHEE € GHPPEREYRpS Maskepebeyteorrel ated to
the type of compem HBRguesbios endehiratalinek &heteiPosstdl & tanchead (Henihkl me
with effici rapi t wor st prognosi s,

di scardin %E eégufg‘eat%%r@sjeggﬁe%%ﬁ??s%t a% Bﬁave been seen not to be

ef f ecti ve5OThe present invention offers benefits related to the problens

cited above tﬁ@@péem,@see&%b@ A0Y 8| ;r@mttq%nbthot&%e% Ao oi% ﬁ%iﬁdv&%@td on of

cancer specifj allé east. cancer
det ermi ned R4 ﬁ‘B‘ﬁe%‘e”h@% PEPCIBhR 2FPedhRs TPl ed- @b‘rﬁé’”b/@ﬁ:w e HER2,
gener at ed bytatrivey ialsteprataxp s hgtheattumate@ftratgh@ﬂstatlmmTtﬁ@fafcﬁhaéi% very

well with t f the t, ncer klng easi er
the task of revaneSh sPRaRle b Re B e Rte BF G B el B Evatie Figre
treatnent&amhﬂ%tﬁEﬁﬁﬂmenﬁamewsm®Wﬁﬁﬁ@mﬁmﬁbampkhﬁswbeenmsmemwmﬁwed and
found to ha}é@m‘b@ﬁo@@foﬁgBﬁﬁcimah%d@sjwas Jitﬁjsmét?gy%ﬁ\?ﬁs has been used to
devel op several tools for detecting its presence in tissue sanples, thus
provi ding a new and solid diagnosis set that is aiso applicable in clinical
routi neThe present invention also provides new anti bodies, or fragnments

t hereof, that recognise this truncated formor CTF of HER2, which ss not
recogni sed by trastuzunab These anti bodi es recogni ze an epitope being
defined by a seauence included in SEQ ID NO 2 The invention al so provides
hybpdona ce|I I|nes SU|tabIe for produ0|ng such antlbodles Ants HER2

o o e - N p— I =~ 1 I~ I



avai | abl e anti-HER2 anti bodi es the anti bodi es described here preferentially
bind to CTF-61 1 allowing to identify patients expressing this CTF The
present iwoentwwnsedl so refers to a nmethod of cancer di ag@gOoD&P0M0M5§a¢ | ent
sanpl es which conprises the detection of the presence in said sanple of the
HER2 receptor truncated formconsisting-of SEQID NO 1 The present

i nvention also provides the use of the antibody or fragnent thereof of the
present invention for the diagnosis and determ nation of prognosis in

i sol at ed sanpl’e&l &G parficeian wies @ HiHep REREN FeldBpbbmniSEeipridszed The
present i nvemiibehied %ﬁ\hﬁbb!?é&%ﬁh@?&e #AmBSIRAY iR e BINGR e%us%}gteg%lﬁr m nation

of prognosis .in isolated es of cancers where the H receptor and/or
C-term nal ft?%?%ﬂ¥f£e ’ga%;ggg)s§’éﬁ”ﬂ%?’3h1%€ﬁwn ngé@eépf Pladiag beii asfli | Dody or
a fragment teweeeof 1@eidescoi bied aabewez ThermpreagaRntwdsheentizen ughgqrpr ovi des a
kit of di agnfgé E %Hd determ nation of prognosis in isolated sanples of
cancers where Lf ER2 receptoi is expressed, that conprises neans for
detecting the sence in said sanple of the HER2 receptor truncated form
consi sting of) tuﬁg cadpmupipd RO SPITHE TeriEaEiTon il 'ae Notovalges. % saRti body or a

fragnment t hq:re@@fﬁe ascddesemubed tabevsit as itkseni Hiédh@tb@ﬂyi"f"%p RS thgmpenuf act ure

ofarredlca t [ uartemema or the eat pent or
prevention @,C Hﬂfeefdg \5&?&"8‘”8‘65 FeRsE™s I%g%gﬁ? $§€8lﬁf”6‘reqﬂ"ﬁ 5%%4@@ form
consi sting d:fmctn?@bLSEQ N HED4), weshexdprits s edt uATcaidhegoitndaotiter heat ure of
the i nven%%teép ”%d‘x?tﬁur%s %t‘npggﬁgﬁégrf rﬁ@%ﬁﬂ%ﬂkﬁaa n%u{r&!zeg hgmnq, %'f acture
of a nedi canent treating or breast  cancer

i ncl udi ng hlﬁ’l%‘ﬂpﬁél ngsAnot her Obj ect of the present i nventl on | s a

phar maceuti cal conposition for the treatnment of cancers wherein at |east

t he HER2 r eddpFioriltthapcatatkitiondy wensikstedggofist SEQ ¢ PMWAIENI. s expressed,
whi ch conprises an anti body or a fragnent thereof as described above and at
| east one pharmaceutically acceptabl e excipient and/or vehicle. BRI EF

DESCRI PTI Ol\l?@écB I@RAMGSC@&CO%%@@@%%m@%u%@ﬁ@éﬁb %%%@ﬁﬂ%% of the

truncat ed %orm he sequence of the co ete HXR2
recept or andSHPy Waﬁrﬁ@”?q %E{éldé“éfipf‘&erﬁnﬁﬁ%%\n‘ﬂ%t%@ﬁ Fé@4ébm@7r}§9®“ ing¢ oduct of
t he prot eol y&tvseebmya‘lepﬁa “smwmoawsoﬁhmmansm‘%@mu@lm m WS: fepresented
as a nelicoi emeining molecul e is .in ted W grey box.
The sequencegg})J TP Omﬁfﬁv afe u§§‘ %G Wdiécﬁeﬁaé%%sﬁﬁmgegﬂ(g@ Y ?Bﬂﬁﬁ At i bodi es
appear s undestbii ﬁ@cﬂ“e Wmocpmgrﬂ@fémmromcateﬂ foanohecar Ea&d@mdlfrphsfa@ brksdges are
al so i ndi catgg Mk nﬁ@f‘%@dd@rﬁat@% Séégo(ffyesée%lrﬁ'&ﬁbraﬁé ?f%@ truncated

El ectrophoreS| s and Wesiern-b rans er to nenbrane) S¥*'%ancer
sanpl es. €9)°redns=S 8P U6l d $ palensalyaditiereaiirgm ﬁ%ﬁﬁ#'%@*ﬁf‘ m@pmif)t& n order
to detect C&mgﬂeee;b‘dﬁﬂ?r@ﬂ@ﬂ% hes 6dieBlnd: if Qe @"t‘édt@@;hﬁﬁnﬁdiay%ﬁécﬁgnéo the
cyropl asm c .donmij R ro; ei ns T e used. DHL Lacat af e dehydr ogenase
(used as coﬁ?WgBS QD@ n§re BEQUNYIS2BF- the eval uation of the nunoer of
tunmours devel oped in Transgenic nice tnat express the truncated CTF-61 1

FI 3A) f | et
& F R? re)ce Ord'ﬂahf?ﬂc%%ﬂ%rf'rﬁé; |fYMrLrlﬂ %teE ADSQaDl: b %EH%HM 6%5” 883 érne? SBje
O the v xi'@mURPFSﬁa*%eﬁ@aMaﬁcﬁ@r N s A ST

respectively On the X axis, fers to Tinme in weeks. FIG 4 : FIG4A
shows an ellectrophor esbst an(dF;:West!eTtan Bllot (transfer to nenbrane) reveal ed
with an antibody (CBl1 1) that recqun:h ses the cytoplasm c domain of the HER2
receptor (c;gmg;n do ai nin 1a|| corrpl ete and truncated forns) or with

pol ycl onal ratiti-bodi-es—generat-ed aga. Ast the peptide of SEQID NO 3 (a-61
1-A and a- 611 UirR) Zﬁrab%é gr¥adspond to MCF7 cell iysate extracts
(previously Smaﬁ?fornedsvmitm?iﬁ he xconstructions of FIG 1) that express the
conplete formof the HER2 receptor, the CIF-61 1 truncated form and p95
truncated f eresul t ofﬁdagaémrunopr ecipitation test with

the anti bod?é% qggnt&at@nﬂa&s %ﬁ”efp%l LHRES BB3Y ried out on sanples

cont ai ning both the conplete HER2 receptor as well as the truncated forns

CTF-61 1 e #@g n648- CTF
wer e Iyse?%z%&é%n&%gg%éné gm@% rcl)f gen J %gg;g ai nst the

cyt opl asni ¢ Mol "B?QCFII*EF?Z“ argiopdige fhetiai 2| Wﬁﬂb@éﬁﬁ%ﬂﬂffﬂ?ﬁ@m%ﬂ@ Hat2i-61
1- CTF anti bodi es rai sed agai nst the peptide

VPl WKFPDEEGASQPSPiI NSTHSSVDLDDKGC (see Fig 1} (B) The |ysates from MCF7
cells expressing HXR2 6 1 1-CTF o r 648-CTF were mxed 1 1 1 and subjected
to i munoprecipitation with the indicated nonocl onal anti bodi es Washed

i mrunopreci pitates were anal yzed by Western biot with the CBL 1 anti body




As a negative control a nock i nmunoprecipitation with no antibody (-) was
performed (C) MCF7 cells expressing HER2 6 1 1-CTF o r 648-CT* were

anal yzed wo 2a10000866cal m croscope by indirect inmunofl uecesperossare h the
i ndi cated antibodies FIG 6 (A) and (B) Characterization of one nonocl onal
anti body Dy flow cytonetry Ft G 7 Characterizati on of nonoclonal antibodies
by i nmunohi stochem stry FIG S Char act eri<ation of epitopes Fig 8{A G aph
showi ng the primary sequence of the juxtanmenbrane region of 6 1 1-CTF and
t he seauencesdfEd ITeNg: f erent constructs used to map tne epitopes- Fig 8(B)
Western blots FIG 9 Analysis of breast cancer sanples Fig 9(A) Table with
anal ytical results Fig 9(B) inmmunocytochem ca! staining DETAI LED

DESCRI PTt ON @i 6i& skmAspeptiey bbSBOYD et @reshplee rdhventanstideurdydbat

f E d f ith
surp 25119 e, ekl poeeHanor Sabd (ES b natad Corm w1
of cancer i5rFelﬁﬁ'é%1§ftthﬁpﬁs?%ﬁﬁéumbtehD@W@@ﬁ%@mo&ﬂ%ﬁaniﬁb@ ishows the
results of tdﬁ@d&:\é@'b‘ﬁﬁié RfbrRbrian&! TR a&feséH %;gﬁéﬁé@%ﬁ Weje L ransgeni c

m ce expressi % truncat ed form order to
obtain tne r Ietds BF rq5whs P?@”@d&m@'ééﬁ@f{qdbﬁ@f%s end%pressed in thebreast
epi theliumof mce, said constructs coding the human SEQ ID NO 1 (CTF- 6 1
1) , identif |nthef| ure 1 1-CITF. T tru conpri ses the SEQ
D o 1 undbE SBRVET 5r REnBR Snatiar cOF ot il 5onoE AREP Sk BRBAE vi rus
(MVITV), A3C owhwment Wesmus'@wslﬁ mathFVB/A NI—ﬁIﬁg(uMW@H)’ ZQQ@sehth akirgxpresses the
conpl ete for I el gantyr onoter. As
can be deducgﬁtjca][ro FI G tr@ C%ﬁﬁm &-‘? mai %Xpﬁ%%gdwgég |ng t he
cDNA const rJ@‘feRRﬁ’rth’?”tpi’?ée@FP el‘fhﬁ qT&r@ﬁ*(ISEQHHGQTN(D Olp% @erm@hathqi g it han
the one of the, ENB&H‘TBFQ!@ aWB‘?@b%Br?&%Qe Heﬁm%iar\'ec@rﬁlié W8 rd ModdBiss of ! HaHER Wi th

t he designati ow Lf%@l unour s transgeni c ani nal s were
detected at 47 éek@oﬁ‘f’c aa’fqudr?é gtofﬁﬁ%éﬁH% A Wl%eeé&%jr”&@ﬁ?fg CTF-61 1,
whi ch r epf @serigsiskkpegiicmiptistrirebaridother ﬂﬁﬂ@bord@p@ﬁ@;h@fb ihB reﬂeptor CTF-

FVB/ N- Tg{ \neu c _woul d n_the

aggr essi v%ss%o)égt%ﬁéo@sg?ﬂgp& ré)c?gw $° C%Fégé%é%?@s ﬁe%\cg ‘%"Y‘ A% o those
tunmours t hatcoBypiePsmicheaidaagpinttrewhion meaft GagBrad!ls ccclyomss & hat ephepevol une
of the tumyps, é&tog@gmaglﬁgiﬁﬁgg thehr %ey 20hrel S8 {hgﬁlﬂﬂgm%ﬂhﬁ\dg't: f runcat ed
form of HER2 w , Inrel atlontot ose ani mal's ex ressmg
constituti véjfTF/“BdtThf@er) I8 'Pe&¥8Yt or, al so known as HER2/neu This second fact
al so explabns tne greater aggressiveness of this type of tumours The

i nventors aI o %%erm ned that those tulrrﬁurs expressin the truncated form
of seauence Eé‘ VHOHE R GREC TG FerRSEaSRYSR Rl ¥l Ehan t hose
observed in f’mmcian@imﬂsbcxdmse&@had&)(%i%euomﬁamémemﬁﬁ%p%hnmm?pr @vicRg the
clinical rel a I his data with
transgenic a gs ?LSC 38){5 ﬁ&ﬂa'b fo Eéar’rgi‘péegﬁger%f ?g\la%\;&eéégétdttgﬁt %? t he HER2
receptor tr W*@ﬂa’ﬁ@ﬁm%‘fd'%@dl qoaNG e ipApidesPEdtQ BF NOha peaimppkietie f or m of

the recept®rytiSsiVay %eﬁ%@&%@ﬁ&m@ﬂtﬁ'@%b&ﬂor ?ﬂ'ﬂ@ﬁﬁqﬁgeg@ﬂi‘% Jé\)\i\{ £ ‘?2}]?;: |

vari ants derFlcx:( frg1 IIe |c vai sanons ween i'ndivi
variations im rﬂ:ﬁnﬁb ey pere 6% SWFethér‘ﬁSn‘BD et 855 YeikPaaerpead 8t | ess
than two or stztb‘ﬂfweeiamfﬂﬂemrad&fﬂl&fn Hbeatiepiacerent r&fu t@ﬂf @i no acid by

runcat ed T orme gy IR T RE e RaBU e cope S R A G R e

antigenic determ nants not present in the nolecule of the whole receptor,

neani ng taatontiie 80 sobis %Ctnn%ﬂoh%gt&é‘[% \/Wﬁ'ythwah OC% téf)gogxﬁgl es as

with the whole receptor antl odi es I'canent s, iés to
CTF-61 1 The2ilAaviht ?@%%PH%@&/@W@%@W PRS- glm@wﬁzﬁﬂdaﬁﬂn Abihe ITGrRl

et | ned by Sﬁ?ﬁ?ﬁbﬁl@?%ﬁ"a‘@@m@“ﬁ& e By s Eequence

| y u u A , y u

i ncluded in'or" ﬁ?%@t%@gﬁfﬂﬁi% EIB%?E %{?gt%%? éff“%?fﬂed?%%wénﬁ PbeR es t hat
recogni ze anorm%udtedp@tttmanntsadlee@bﬁdedo BEH@arede@m'meﬂacmc tN@TW@%R%E%S ( SEQ
oant e S5t B RIEK LoAbic B PLPARAL FOMEIN A0y oEPbL 0B LPnder ot 00d 1o

mean the part o cront) ecul whose
sequence an@W@?er‘%éﬁméﬂgﬁ%%$leui'=‘§?ie©iim@‘V\r?@tt@gmﬁéﬁ@aHEthmomune system
(anti bodi eSexﬁFeééé'dh@an Bogedd ngg% At bedies of the present invention can
preferably distinguish the protein of SEQ 1D NO 1 fromthe HER2 receptor.
Furthernore, the antibodies of the present invention can preferably

di stinguish the protein of SEQID NO 1 fromthe HER2 receptor truncated
form 648- CTF/ p95 Tnss distinction can be visualized by one or nore of

i mrunof | uorescence, flow cytonetry, imunohistochem stry in cultured cells



and i munoh Ustochemistry in sanples frompatients. It is particularly
Dreferred that the distinction can e quantified bommflow cytonetry and

i mrunopr ex¥opbteadIIY Accordi ng to the psesenf invention, PChEPRIMAENGe of t ne
anti bodi es of the present invention to 6 1 1-CIF is preferably at |east 300

times, nore preferaoly at |east 1000 ti , host preferably 1000 to 2000
times stronger than tnejr binding to HERZ in an i mmunopreci pitation
experiment, as described in nore detail in Exanple 3 (using 5 m crogram of

32H2 and 5 m crogram of 20F4), As noted above t he anti body can be

| ycl | h t
ool yor onal "5 i e 2len opt pRoREdRRL sl R e e A5PBp B PSR oodi s
produced by eHfFRPEMIS B celthe IN-ieRingB CB%/mﬂmthC@sl)Dﬂ@oneonalofa@meﬁal es
are m Xt ur escOsirinnal @9@{@9@@ bk Qﬁlto%%%r %%ﬂe@%@upﬁnﬁﬂng@ﬁb'&ﬁ@xp%ed in ?1‘1

(macronol e Jj each one of these inmuno el n
recogni si né i FEeT Efﬁ'fC’p@ﬁlaf%WéSk%’i tl’ﬂihémltf‘e é@H@gqu%fBﬁ*ﬁamﬁlaﬂ@é‘r'éﬁfﬂ ®lgel | .
Thus, wi t hi nQtdreificitibhesente popeteat iMARP ofofbrmaunoghebobi ns seent gidedr«n a

pol ycI onal 1 L5.2,6yRe of obulin th i ecogni ses the
epi t ope oi gg‘ﬁ%%’p’%pgﬁt erp%igtadg‘%/ gagboéjé‘} f‘ﬁ‘%%?“%@@l%? PSS anti bodi es
can be produced for exanple by conjugating the peptide of SEQ ID NO 2 , SEQ
ID NO 3 SEQ ID NO 4 oppSEQ bELNO 3omi th an i mmunogen such as Keyhoi e-i i npet
henmocyani n aﬂg m*rum §| ng ?DDI Us Wit t—t hi s conjugate Mnocl onal anti bodies
can be pr odu\,cu ustrg—the me—e+—Skr--ar “mmunogens Hybri doma cell [ines
can be produ#ed®ih a fdéiiner 3‘?(%90\5 1882 he skill ed person The hybpdoma cel |
line can themsh@TRr own.7cn Ansui t abke cul ture medi um from which the

nonocl onal antibody 1s recovered In a preferred enbodi nent, they are

pr oduced % the hybridoma cell |ine deposited with the 'Deutechl and

Sarnm ung ‘'von M kroorga pisnen und Zelikulturen GrbH - DSMZ' with access
nunber DSM ACC2904 in accordance with the Tieaty of Budapest of 9 April

2008 or the L1, L ne de 05|ted wi th the "Deutschland Sanm ung
von Mikr oor éyﬂﬂbg@ga%mi@ﬂe ltODlQé pPClorﬁ%W‘bOW@ﬁa’ﬁE@EsgtﬁWﬁfﬁ%ﬁ 5'DSM
ACC2980 in aﬁﬂdﬂ?ﬁ%m@wythmehe Treaty of Budapest of 6 Novenber 2008
Monocl onal anti bodi es produced with these hybridoma cell lines, as e i as
monocl onal _anti ooases ihai are Tunctionaily at east equivalent are

parti cul arf PyApdeier cels Eumetsiondl By att @ﬁgtme@‘tﬂ -GaF evitrearaizhosey fow

anti oodi es tdyaﬁn&@nugm@%rﬂe%ﬂa&@c@@ﬁ%ﬂ@ FTioiel ] @&%C%BQ =RAAL| Yiene! I or
even better Usef ant |1 bodi 64 m%ﬁgge hunmani zed and human anti bodi es
The present TRTShETOREPHEs MTLAES EReN oIS et dese drosduence
SEQ | D NO 2 BEFiyb: NA.)3 SEQ ID NO 4 or SEQID NO 5 Instead of the conplete
ant i body, it of used accordi present j.nyention
The anti bod%gg ?gégr?n%trt{ %ngv\go Se ngﬁt TFOoM the qu%ﬂﬁ %Sﬁﬂﬂf ﬁ/@ By AR ‘¥
F(ab') and®Rpdthe @Wmﬁéﬁﬁwafsemegwéﬁ@ht invention, a fragnment of an
ant i body ref(e{ et g@l@@gﬁm% fnd he-anki Degy JMalels4S,,0f. mf#ggg%ésnf%‘?

appropriate structure to to an epitope present in F eCEpt o
truncat ed fﬁ’%oé?ﬂfetmd%diﬁéff%‘?W“?QT@O@@?%@?N@H *h%‘nﬁ'cé‘@l%ﬂ“@b@d%ﬁml es 2 and 3

show speci fis ﬂmircb;b\@di @@Jp&_éd aedinkiyryt é’tﬂlbbﬁgv@mbkaon!u%xu@@dg%& QnPtReEe IgG

pol ycl onal odi es di rected agasns e _epitope of the
CTF-61 1 tr%r?ca '0198? %mﬂwj H! "&Sd&Fnéd By°oth “%&U@rﬂi%@”%é@ﬂ BPR®'2 and
SEQ I D NKQSCDSW®CEACGnWHh&£b&KISUDMMh@ﬁ aackengs bof it hihs pkdveard bomig hey
can be dire nskilled in the art Equally, the invention
extends to %%gﬁmgﬁf&¥6?dJ§éa anti bodi es, such as F(ab), F(ab'), Fv, etc or
any hybr|doﬁﬁmé@ﬁpnWP%@D%ﬁﬁaﬁp@WWﬁﬁﬁwdﬂ®émﬁ@dwﬁﬁﬁéMbﬁamsahmlM@de@£ directed
agai nst t he spepbiidest OETSER: KRN 2 1a06:ISEQ, IdsNPHER DI agnost i ¢ et hods I n
t he met hod of diagnosis according to the invention the detection of the
presence of the HER2 receptor truncated formmy be carried out through
means ind@pfﬁmmugs:mmmmmm mﬁmowr@u@wtm@m@éiaggadstﬁye flek @Ghd D ]py .
ifferential;,m : ase - stationary phase system of the
HER2 receptgpvkgﬁh g%ﬁ&mpg§%£§%hgﬁgtlng of SEQID NO 1 in respect of the
conplete formof said HER2 receptor- and detection by binding with specific
anti bodi es of the HER2 receptor truncated formcontaining the SEQ 1D NO 1
Det ection through differential mgration should be understood to nmean, in
the context of the present invention, any analytical technique that allows
separation of the compounds to be detected on the basis of then different
mobility in a specif,c nobile phase stationary pnase system such as an
el ectrophoresis. Such different nobility may be caused by a different
el ectrical charge mtne conpound different nol ecul ar

[%




wei ght or different affinity for other conpounds. Tnis differential
detection can be carneaout through anal ytical techniques known by the

ski | | ed rwOhe1smbs6sucn as protei n el ectrophoresis, nol eedraP2@205a936 on
cnromai ogr aphi es, antibody affinity tests, inmmunofl uorescence

i mmunocyt ochem stry, imunonsstochem st ry, flow cytonetry, etc Particularly
preferred is i mmunohi stochem stry One or“nore of these nethods can be
conbined to enhance reliability Differential detection of the HER2 receptor

truncat ed fommmoansiostdmnigaiataiSEQof ROND chils MpsesdifieEmed Tt deSCTF

i nvention as z 1, 1in respect of the whole or | ete HER2 receptor,

i npli es bei n‘éV%;EIBZ%T% %ﬂt'gﬂ%‘? S %’%%O‘t?aegi”iﬂ%dwmf“ﬁ Og 8t hdiCecul ar

wei ght s and di¢fedentmaegivences-@s -Can abibodesiraieed EgomtEhderdide The
truncated fo | [ } f I |t fromthe
alternative pﬂ%ngEE@gF Bﬁéﬁ@%gﬁggnbﬁ ??5%&1&%%5% gh%g%ﬁégf%?% he

conpl et e sEqiFEHEE SHPWE HeFBIRY .r ecept or This formor CTF tnus conprises a
new extracel | ul ar domain, a transnenbrane fragnent and a cytosoiic domain
The transnme r ane fra nt and the c.)ét osoi i cdomai n are the sane as those of
the conpl et e“PEFHFEISt HE FRERDST BEBP 6 Pyans ARBrCASSmMEARE PP e E3reeSponds
to the one of cElGbresirgraieeCTRamsy YD yonGhbHIE48hdhissy liastnifer msi s t he

product of t, ' nha- retases on_the co te H

receptor, Mpg%&ngtﬁg89{383%?‘8@%61%@%%@&%8 et m%%kﬁgl'rﬁ&a?%llé{geﬁﬁﬁhfg%ccor di ng
to anot herlOefbigaiirerts EHult seariinualyirelayart binstiepieof thderecbhisgehéreispy esence
in the sanplig v0f 1obiify HERZNbRE SRUREs tEMRE 1M hopmiconsi sting of SEQ D NO.

1, conprises the detection with at | east one antibody as defined above In a
particul ar enbodi nent, the nethod of diagnosis according to the invention

conprises thexdereett OnamatiehiRaicnit trepsidedd RedynSEhE RdNGLBra/SN One
enbodi nent of 'E)h i nvention,. .t he antlhq % or fragnents thereof of the
PR F o the

present inventi SHCAPE & ﬁge%%ﬁg di agnosi s and determ nation of
prognosi s,iSeither directly marked in their own oeptidic sequence (for

exanple with L Ol SOt L lodi SLar addi t i or
bi ndi ng a flﬁgﬁgg%é%{% Sglegﬁ)lg tgF pgﬁgéf%ﬁpgﬁc@o‘;g{@ﬁg@ mp%lrm (;%ru%}l ﬁalop Iotgﬁéscence
Dy reaction @hr-éfh%‘i@@ﬂg@e Feehinof’ edagg e ablinddfarch@halyevensibdane he ai m
of generatingd@anyiskdd gorsiignale indbsebth, pQESHA gmﬁélg@y'bfo&%gsecﬁ%@{éhrhgm' ch to
detect the presence O#ﬂhe HER? rece;gt or truncated formconsisting of the
sequence SEC BRSS! PHEEE SRBIOYCTRITRE s AfiEaRaySed FioH® Hbnt enpl at ed for

t hle_ gi agnesi ) MgEnl celbntasiphngtratsiteashitt beNankidiodtestiesearadnaned to a
sol i d suppor.

.. Al i ndi t b f Al t of
Thi s type al Tasded SRl e Y L ReRen 2 Pl B b 2% °
sanpl e, in d¢dEr ahandEtderagiinet he Syppeserc@nafit ef MEREsorwiithiwotrependent
non- speci fi %&%cio@@ﬁérﬁ%i(ﬁ@*ﬁﬁ‘a%é) éﬁsegﬁ%i@&% ??p%gedi agnosi s and

determ natiaon_.of prognosis _accordin 1o t inventi'on can al so be appliea
i n i munohi Y QWEMEF G  PrOCoS? STV HPRKEET et Fioure8®ri nary or

secondar y}s nofetl€oad. 708 paby ebadniantHhedhemoaustiobe Mulisrarked to give
a visible sicﬁn%I. danrd ii[] tt he .best, 8{ casesﬁmg\ﬂgﬂt%i E%ﬁbl—e’ once they have
cone into cont 5S¢ FhSENE EERT MED 1o SaES 3T " Trave“been al | owed to
interact witn the proteins intended fo detection, in other words, wth the
CTF fragnment of HER2 of sequence SEQ ID NO 1 Wth the aimof facilitating
the task of anal ;¥Si s, diagnosis and determination of the prognosis to the
pnysi ci an, fRX4MFldn At Al @dumeatbresss caicgy Ao shiss with agemtodsaprobbded n t he
form of azkidg=iBiwh N-Behides; s besirdes wiihesaRbiRkoWi es, the reagents (e.g.
reagentsrequired for the i mmunohi etochem cai staining), buffers and
aetection solutions adapted to determ ne the presence of the truncated form

of SEQ[D Nl@}LTihmeﬁmlmlce,HaﬂIs;sgm Md@@igﬁ@@lﬂpﬁisiv%sarfa%é@%ﬁti ng different
expression el s ofi GIF- and_possi bl.y .ai tai)ed instructions,
assi sting trifga\{‘b Vi ci %E?rgéﬁ%’geé%gg%%%%@yag?n ?’ﬂg%?;\ﬁ)ﬁéé’%&?hﬁ °% t may

al so conpri semalsveapessiog deariapiengvaub! BESR mrboguaminkEtdgneents (also

| mmunohi StpeAGHH 68beassalabal vy Resiet 8@%@%4@?@%;5'5%&;&&%“ 8% F

Herceptest™) Thus, the invention provides a _ gnosi s and ~

det er mi nat i G¥38%- 4-haNiER.olgridd e Wi chodsmgr Dsessiar. Pedtaizemaliant.ifsody or a
fragnent thereof, sad antibody or fragment being capable of recognising the
epitope defined by SEQID NO 2 or SEQID NO 3 or SEQID NO S, in addition
to the reagent neans and buffers suitable for carrying out the interaction
of the antibody with the epitope and that are extensively known by those
skilled in the art The di agnostic nethod of the present invention, and tne
kit of the present invention, may ailow the prediction of nodal netastasis,
poor prognosis, and resistance to Another type of kit also object of the

o S o o r



carrying out detection through differentia! mgration of the HER2 receptor
truncated form conststsng of the seauence SEQ[D NO 1 in relation to the
conpl et e worzmoafoishe HER2 receptor Wthin the group of eamEPe@9I@Ue express
the HER2 recepio or its truncated variants breast cancer stands out. O her
cancers where these proteins are aiso exptessed include the cancer of |ung,
pancreas, coion, stomach piostate, nead and neck, skin kidney, testicle,

t hyroi ds, upnaiy bl adder, uterus vulva endonetrlal ovary, oesophagus,

mout h, sanvah/@aﬁgﬁtac‘ndé\rriba&ydn)andﬁ@shﬂg@nélﬁiﬁomdst‘@ﬂa:indmethmg(éB)egi&aas)Fal | opi an
t ubes, WI nsgty Ufe 83, wel f as | ynphomas, Swi ng sarcomas, synovial sarconm,
medul I obl ast omas,” trophobl astic tunors, glyomas, glyobl astonas

cnol angi ocar @H@%@O%w@a&a&a@w Ofé%W%bﬁaémC@wWWmﬂ A, with

neupl emmmsSzmwmmlorﬁh@hﬁ@W©$a%ﬁ%&§rJQ@d aaf%%%;bé“pnast hod Of the

present inye it or d| agn05| ng f these
cancers In\éa%n&%gﬁaﬁ%%é%%hggpg&bﬁéﬁﬁgﬁ%@ Rihd) & ‘f"i“bﬁﬂicégteébu d be
used for in whyo stareghagifbeeapeuoiraimnet Hokls Sﬁeeﬁl@nélekmdl es of the present

i nvention, o ks, f i.n t.her art cularly
in the ther ag?lﬁ%lgg@n%g rﬁrqgg‘:ﬁ%lwcqae ?@J ?%o%zgg%n%ée@ss?'ﬁ%geé‘%Béesaf t he HER2
receptor or t3¥°f FATRIEE RGVIPESY AMwn Funerkss e testrd chianein ob@T Fhedijetedihd
fragnents thereefs pare preferred The anti bodies of this invention are used
also in pt@r maceuti cal conpositions useful for the treatnent of cancers n
whi ch at i€ast the HER2 receptor truncated formconsisting of SEQID NO 1 s
expressed The conposition conprises those phar rraceuti cal ly acceptable

hi cl = t t d i th
epi 1 ope dot | menprethe TR LT RS SR s T e e

phar maceut i clakpregsiqyoisiviitcon may ai so conprise a mxture of anti bodi es that,
besi aes an aghifody-af nthe, bodi es
agai nst HER2 or fragnents t gﬁ@%ﬂ%éﬁjﬁéﬁﬁ%@%&g%éﬁﬁ&se "a Qﬁdne figures
provi ded Rér Ei3YaRGRIOTATRRS S WPOWRIpIGEsPn ﬂps@haa@qt@/@ﬂbf@tonn@@em mntwiag we

exanpl es, betaypikher ﬁarﬁg@m@?ﬁ@f mikedxkhesnBEhod 16, HLAGROShEc /@ the mouse
determ nati on ohap s of cancers Wner% me HERE receptor ana/or its

carooxy ternifa FHSSIOE‘@ URERY Epegarnichishrefrentaly peldéddthsew pepti des
and speci f i cnamtidpogdies ‘fdaigistesallidapeptd! ﬁﬂﬁical@e\mhﬁ%blublei ifesclidhagnosi s
agents and - for A bei n ects of the invention
Al 't hough no't(bif)e%% i geg% W{Aéb%ﬁ%i%ﬁlhm@o %’eenr%???f)gwfesﬁ% Chgbe& in the
speci f i cakP dRaTREs, t\ﬂf@ea%%ﬂ”mje@ ﬁ@tawsiklﬂkﬂ)r@dsmg\oﬁhéTériﬁ@ atconwdiond he

| nventi on belenas, cuOu:HaRe OB BoNAM Fha L35 cBlin g %hﬂi LeMHg %Wgﬁs and
materials to tpose aescnbed Herein may be used int ctice e
present invétiti'on Throughout the description and cl ai m; the word 'conprise’

and vari ati okisgef7 wieks\Wor thvesUe B 1A TCOMRSdssH ROthe hb%ré@bou@?@@d@‘ﬂnéso

excl ude oth | feat Ir s ,gidl ti or ste

Addi t i onal 3%31 % Cfihé]wgg"vé%?“% féa?wg\éé%g”ﬂ%ég? HD%WQQSHOW *F“Fﬂ%ecorre
appar ent £9 Whilgses kelih &d wian btefwv ﬁmetﬁetqnbmn txambhiaThorveb of bey de;fsenz ihgt i on or
may be iear ti al,l ow %@ and
drawi ngs ar gﬁ?iro%?ﬁfea%é 89\/9(?5;:9%3%( %%ﬁ? I&-l'at ?%ﬁ@%g éﬂgeemn%? t”gg % °to be
limting of thes ﬁP%e‘“rﬁa*?drﬁ/ wesPeAtivallso, it shall be under stood tnat the

present i nvmmﬂﬁrmé{ﬁssaf@{@ TRasRhDE 8 ORI RAhAQDS B a%ﬁgf‘n%zlﬁiiggazaﬁd
parti cul ar g{ﬁg@lﬂ(gﬁga cr| bed aboveEXAMPLES The fol |l owm ng exanpl es show

di fferent wd WRPhGVRE DY SR8 NI he ‘@f’ﬁﬁééﬁ%@eq \6?%? §fougisquence
SEQ | D N&a rev%imypsq:llmceabrmamhes@f theangemhaofducherded yPRs HEak expr esses

the HER2 re d variants Experipenta r dures
Ceiis MCF7 'C?g’mi @'E %%% E)H"g% STy e Rishodr ﬁgﬁ“r‘:}?l’ﬁdﬁ% nd 5%C 10
CO2 m DVEM 11 2nice. iﬂ mw@a oY aedme aiGh Baig mkBXW FBS1d(Bhbaiehable invh LiGsatca e
(PAA Labor at@git@sd mR@s2nmg/ m G41 8 (G bco) and 1ng/m doxycycline (Sigma).
Cells were transfected with the various expression pias pnds by using
FUGENES (Roche). Single stable clones with pUHD1 0-3h based piasm ds

i nt egr at egb \B/eBict ect1adCTW bXprosslaribtis s 08YGind3t LbaddrBydif RS8R

Expressi on fEL%)g@ pUHD1 O3h encoded cDNAs of HER2 and CTFs was mduceg by
renmovi ng doxycyC| sne First the cells were detached with 0 5% Trypsm EDTA
(A BCO, washed three tinme by cenirifugation and the nedi um changed 10hours
after seeding mculture dishes honogeneity of the masviduai clones was
cnecKed by i nmunofl uorescence confocal m croscopy 20 with an anti body

agai nst the cytoplasm c aomain of HER2 Two i ndependently



sei ecied stable clones were used in the experinents- Western bfot Cells
expressing the different HER2 i sofornms were |lysed in nodified 25 Rl PA
buf f er (2QoNbNeI62I8O4/ NaOH pH7 , -500M NaCi 1 1% Trit on XPCOEP2&INFEDTA 100TM
PVMSF 25nmM NaF, 16nmg/m Aprotimm, | Org/ m lLeupeptin and 1 3nM Na3VO4) and
protesn concentrations detei mned with P protein assay reagents (Bl O RAD)
Sanpl es were mxed with | oading Duffei (frmai concentrations 62mM Tris pH6
8, 12% gl ycerol, 2 5% SDS) with 5% bet aMer capf oet hanoi and ntuoai ed at 30
99°C for 5mi HeBREdhR MOFRRONNKET SHPPiasBriy THr ERR Midsy treDBRAGE SHERi f i c
signals in V@“’S‘i@lﬁlﬂ;a@@ﬁl@lo}ﬂ@i ﬁo%&éés‘n%%%?shnQQ%S%@B@M@&%@W{%@%@; 38

e

(Ni H munoprecipitatio ates were incuoated wth I ent

anti bodi es ddHRg" i rﬂ%rlﬁm\gtp aﬁgéu'ﬂ%ﬁ $§unoconp texes were purified with
protein A 35 I rnnunoprecipitaies were washed three tines with iysis buffei
, m xed w shvi0adhpgchidger and anal yzed by Western blotCells for

i nmunof | uor egence m CrOSCO ieeut:ljl on—gtass cover-slips were washed with
PBS, fixed 4% par-af-origrdeiyaefor 1126mm and perneabi i ized with 0.2%
Tpton X- 100%%%%@?% For QfSM)‘éQPng and 2ant i body binding we used PBS with
1% BSA, 0 19%'Sabbnin and 0.2929% NEN3, and for nounting Vectashieid with DAPI
(Vector | abot@toties). FI OVQZC%/ié:%etry MCF7 cells expressing HER2, 6 11-CTF
or 648- werebMakhed at 40C2i71-hsBBS and3det ached m PBS contai ning 5nM of
EDTA. Detac eG L - 1] nonocl onal
ant i body |nh(ggs g%%?ﬁ*ﬁ?ﬁg“@%p@%%?@é%fgmjogﬂ&%% 9]3‘1 eéﬁﬁ stai ned for
30 ram at 40C with FUTC conj ugat ed anti mouse | gG (Bect on Di cki nson) i n PBS
cont ai ni ng SNWtBSAs drl-one)dinsBldry NasEONETQBSR aFMERCAR NUSPg

Resear ch sof&\p@ IgaBeOcteon Di cki nson | mmunocytonetry Sys., Muntain \/ ew
CA) . | mmunhi LU oCRETET LS §/ MCF7 cells exoressing HXR2, 6 11-CTF or 648-
wer e washéd HistofoanktdiydRBS temuindesd alchvest tha sE’rBS 113042 &h&z%scﬁiﬂh’b@@laEDTA-

Then, cells L reflx % neut r al
formalin, dedﬁﬂﬁ%fgﬂﬁgﬁwwm%nHeggg 1Y @%@F%ﬁ}g%f??cepe. ieis o
t from hurrarP“{“iV%%"h@§ T*émarst'rﬁif%%@g%‘—ﬁﬁ %dmh?v(éTFeWm as@tieonumloiry? hytstime- coat e

a glass sli a@@gmé mm@@héssﬁrmh@rms;trh%eanal yses were performed using the
fol | owi ng prpt finizi n and rehydrating the section 1. 1

| ncuoat e t he*® f?rre¥58§3%6”?ﬁ’ arggé@d mice %ﬂ%ﬁéﬁur@nﬁ@aﬁﬁ@sﬁm%§S\MWW‘KShr ee 5
MM i ncubaf izons dekcitnedmumxy ene/d" folHeore g EhY 44ai3 HETLWRShes AMdt Rs absol ut e
et hanol . 1. Eﬁ] ggal ly bring to distilled water: Ethanoi 95°C 3 mm Et hanol
70GC 3min anoi 500C 3 nm distilled water. 2. Antigen retrieval PT
Link at | owPH.(6)._ENVI SION ELEX TARGET RETRI EVAL SOLUTI ON HI GH Ph 10x DM
8 12. 20 m vime95° C. Vs awgthetemwkisi on k|l ex wash buffer x 10 DM8 1 1
15m n . 3. IHmwbokist ochem cai2st ai ni ng AUTOSTAI NER pl us Li nk DAKO KI T:
ENVI SI ON FLEX;#1MBWSE, Hi gh Phs( Li nk) Envi si on Fl ex Peroxi dase Bl ocki ng

SMBO1 . Envi n X SM nvi si

Envi si on Fl eﬁﬁdlgu \Eéifga{dé#@?d 68%%% de? }I’IO\E/I g%%EAi’—ll gH %ﬁﬁ‘oﬁuﬁ%rlgiox DM
8 11. Envi si’BR-¥EMEX Oﬁ'&}eélé’[‘ﬁlﬁéﬁflﬁ?ﬁ@\?g "881“%&1108ﬁ‘qqﬁﬁﬁlbﬁﬁ) 10x DM 812 Envi si on
Fi ex+ Mouge ( linker) SM 84 Peroxidase 5 mand wash wi th washing buffer.

Pr ot Bl 0 ff " 32H2 di d 1000-1
5000 (1 oy b1 ey ol AR oy B Bl Bl s R P T Hour
Wash wit h wasHingWBuryekera® Beewiigathat (1 estis HRginFled xrobins @fiRalybitpr. 20 mm B
Wash wi th washibagsdubfrer HPAB the RnBe Skt Bxyashbyf fLeirs Hrmat exyhjn.

metastases was more than double. This shows that the tumors initiated by this CTF
25 have a more pronounced tendency to invade the jungs.




Wash wsth distilled water 3 Dehydrating and stabilizing with nmounting
medium 3 1 Gradually wash W h increasing concentrations of erhanof 50%
70% 95%WwW0 aiomoemsh wash) 3 2 Gradually bring to d , st PCraP2emi08697¢ et hanoi
95% 70% 50% distilled water, 3 nm each wash). 3 3 Wash with
Xyi ene/ eucal yptoi (3 washes 2 mmeach) 3 4 Mount with DPX Transgenic M ce
TG 6 11 and TG 687 m ce were engi neered 2Lﬁ/ cl oning the sequences encodi ng
687- CTF and 6 11-CTF into the nultiple cloning site Il downstream of the
Rous sar comesgnuesicsshanced nouse mamary tunor virus |long term nal repeat
of the plvliB vector (a kind gift fromDr. Marcos Miunbres, CNi O, Madrid)
Founder lines_were generated by nscroinjecting linearized plasmd DNA into
fertilized o%%?t'@é\'&drvesi ed from superovul ated FVB nmice in the Cenire of
Ani mal Bi ot echnol ogy and Gene Therapy (Centre de Bi otecnoiogia Aninmai i
Terapi a Gensca, Unversitat Autonoma de Barcel onaaec% Founder m ce were
genot yped By SouY'#idrf lisylie e 2g PnAsm@iy@i Sinftadrys @ertrp Gyeat i on of fou
paer animals, routine col ogy nmaintenance yas perfornmed Ry PCR genotyping
The mal e and femal e FV3/ N Tg( MMT'Vneu) 202J i ce were ootained fromthe
Jackson Labor at of§ eBs G¥sr B6iis SWESXRGH dsnbantisp 468 L1 Sholegy Mammary
gl ands were nounted on gi@ss slides, fixed overni ght shn 4% par af or mal dehyde
and transferred to 70% et hanol. The slides were rinsed in water for 5 5mn
and stained in aPiAt &edspdra 88 U Leudiy Sar i He SeoAlpdalour s G ands were
tnen dehydpated sequeptially with deggreasing congentrations of etnanoi,
then defatted and st or ed in net r\l)/l sal i cyl ate For histol ogi cal analysis,
fixed glands wer'é Biblkedt o Ylval ¥aieudaytieorald hednld e taiined wit h
hemat oxylin and eogsihn. 10 EXAMPl5 1: Deiectiopyof the fragment of SEQ D NO
1 through differential mgration. In FIG 2 , which corresponds to an i mage
of an el ect r ophdiPdeSrgéid SHUCIE s bgdent yaBgtTEr et dpmAiorlanst er
(Western-blot), gfi fferent sanpl es cr bieastscancer ( 10§y 114 , 15 101 .
103, 131 134 and 145% were | oaded or the tracks. From each sanple botn the
sol ubl e fracti oSN &t THEUreHDRARE! Frodeti O FrvpeoBlyifieMsél | | ysate wer e
anal ysed, in order to visuakise what iypegpf HER2 nol ecdy e was present and
in what fractions mprinciple it is expected that both the conplete
receptor and the PSR AdendidArplineey Lus 81y ThitGie LeeArg Resmor ane For t he
oei ection of conplete HXRZ; ana of CTFi&l 1 O form angibodi es were used
(CB1 1) directe?}/ig t\f)e cytoplasm ¢ domain of the proteins, which is a
conmon’ domai n i ' HoYhYHrketéih SeoE i iagha s anal ValiTyr Ledattiel the presence of
the | actape Dehydrogengse (DHL) enzype was aetectesa. | n nost sanpl es bands
correspondi ng tortne con‘gﬁl}TEte HER2 recepior and in the nmenbrane fraction, a
band correspondi'tg 't 67 GPmETRVEEN VabtysSEG DY Nd'a lspseds. 5 FI G 2
t herefore shows thap detection @isthe type ofishruncated forns of the HER2
receptor can be carri gﬂt ut thI‘OlH%gh a grot ei n el ectrophoresis anal ysis.
Furthernore, th&CPreeSHEeSHI Noa! FAgHys Senisndivsigirpe beu AeRyénce SEQ ID NO 1
s indicative of 1a5certain typej cancer, in {gae case of thg,exanple breast
cancer, \/\gjch ng&ds t\%[ R{e 0 evaluated and treated as an inalvidual case

he® cancévs 'Yt Mk

within t PIecSly IAERY BUANPLE Yoy é6¢ Fohlef the presence of
the HER2 fragnment of seauemgge SEQ ! D NO {yonm th pol ycl enal anti bodi es
directed to neo-Gggit E/)ea d$fié1ed b& t he ,SEC%IéD NO 2 or SEQIDNO 3. 5
Wth the ai m of i%g abfe tiooddined! Eie-ogred éRcendreuthiE FMER2 truncat ed
form whose sequence ssigde one descridsed in SEQ I DgNO 1, ussng alternative

means to those Qfd& ection through differential mgration in

el ect rophoresi s, ¥a Becf)‘fSiche‘ YeAVISRGTE He! 8qae AeB ASEOM DaNeFlias synt hesi zed
and foui Zmbbits wereidggmuni sed W thpsai d pepti dexdhi s peptide corresponds
to the 32 am no aCLgQS of the N-termnai end of the CIF-61 1 formor of SEQ
DNO 1, in whichehoSt AR/ sTEFHEShHYE B0 T pp Alddrsisy 46 BRes for the

pur pose of conjugapi;mg it wth theg mmu pogen kngwn as Keyhoi el snpet
henocyani'-n ( KLH). SE 4 corresponds therefore io a peptide equival ent
to that of SEQ Fﬁsfﬁ% éBa‘Petgh\G’ééFS 5%\'2%%38 e OTERY 28 AaridABut t he

i mruni sation teebni que A skiSpad in the artzayd || understasgt that the

ant i bodi es directed agai nst the synthesized peptide SEQID NO 4 will also
recogni s€ the epitope defined by the SEQ ID NO 3 present the



truncated formof the HER2 receptor (SEQID NO 1 or CITF-61 1) Simlarly, a
skilled in the art can follow that f the synthesized peptide used for

i mruni satworronaesicst s of SEQ I D NO 2 whi ch conpri ses al PCOEPROVO/0&GTO1I0 aci ds
of tne CTF-61 1 receptor |ocated sn the extracellular zone, the results

wi th aniiDodi es directed against this other peptide are equival ent and
therefore useful for the sanme purpose A“SDS el ectrophoresis and subsequent
Western ttansfet of MCF7 cell iysate extracts (previously transforned with
the constructs ofe FP&VE)Liexgs 856 PAagHishé! bunie dhetsoPig 6fY ithe HER2 recept or,
tne CTF-61 1 truncated formsand the p95 sxdincated formyei e earned out The
Truncated formof SEO ID NO 1 appeared in fact as two rragnents of s mlar
nol ecul ar wei ghtA'd& et bV Gt i'ﬂlgﬁp Blomrtds Ty Perfofmedwieyh & ycossdase- F,
an enzynme that elimnatesgd\-glycans frgp proteins (Bep shown), tne fragnent
CT - 6 11is a substrate of post-transiatjonal nodifications Specifically,
a fragment Swi t h LApYrOKRIoni lefsy! 2 Mot RBd-tidp i Sspdndsy s A Torm t hat i s

synt hesi zed and subseguently entersgd nto the seciggtary route where it
becomes N-gi ycosyl ated The serum of two of the inmmunised raboits recognised
botn the conpl et deHIRD!S BEept disP \andrecTe- oL Cly Yali |9 ¥ahTeéSlgeen from FI G 4A,
wne e the banas corggsponding toohgth the conpjgte HER2 receptor and the
formof SEQID NO 1 or. CTF-61 1 are detected As indicated in said FIG 4A
the Western bi ot-SWa4E 8y 8aF & ANrtys 87 Avithssdaly leEsa AR Argralt recogni ses t he
cytopl asmig donmiop of the HERZzypeceptor (dommizn common im-al |l forns,
conplete and truncated), or with the polyclonal antibodies generated

agai nst sai d pepfide” 8P -eEery BNeysCly sl traloy BridGla-5a Pl B "and that are
present in the seruns of rapbits Becauseskt s conparabkgsto tne signa. of
conplete HER2 ana CIF-61 1, it is concluded that _the antibodies a-61 1- A
and a-61 1-B reldgrishs AP Vabhy Nile Msd Viehets ¢ Dpddsiie AR both forns o the
receptorAs a negative cogprol in thezgbS el ectrophaggsis and Western biot a
MCF7 cell | ysate, gﬁgressing t he receptor form known as p95, which does not
possess t he epi tEpEAYHT A& PiRMIE FNEHES St HBodRiceT R Phe&sr G&si gned, was
used In contrast to timse results, waen an i munopeci pstati on assay was
earned out with the antibodies a-61 1-A and a-61 1-B and the anti body CBl1
1, it was det ecl'&d AHTATY 2SR BBATRS Val Ya deddn 4§aiGhs sk hav pepti de of SEQ
ID NO 4 precipitated; preferabiy the truncated 4rm of the receptor (CTF-61
1) The m xture tha& 2@5 sugjected to inmmunopreci p_utation contained a
proportion of 1%1Y1r%%e358 Feehey A5Raeel gt veRp easley kaveGdi f ferent rorns
of the HER? receptor These reguhts are evidents in FIG 4B gt his figure,
the bands froma SDS ele%&%%ghgresis and subsequent Western transrer
appear, on tne B A5P Nificen ehest ¥3UARA Bl [Fé TYkgHOB BEspi t at i on
assays with the antibodies as$61 1 A a-61 1t and CB1 1 weie | oaded A
control track (in | oaded with the mxture 1 1 1 o the three types
of cell lysates %ﬁé}%@@%}ﬁ%q (ﬁﬁ‘srﬁfﬁoﬂﬁpet}éif’ﬁi'ac At OY A B T £ f er ent

anti bodi es The Western bizgt was reveal edswith CB1 1 f#Approx 105 ceils
expressin fuN—%e th HXR2, 6 1 1-CTF_oi_648-CTF were lysed in 500 m of
lysis buffer (5 aﬁ%‘@#'%f%*‘ﬁéﬁ@ FER7SH, STy dael Gl EHTASD 10% d ycerol, 1%
NP40) Lysatos were chkasified by ceatgpfuga' ion at4s14000 g X 30 mm | nput 5ni

| ysate mx (Ful| | th R2 F61 1 CTF648.1 1 1) IP 50 m |lysate mx +
5m am 6 11CTFL§%§H%ﬁ¥?§EﬂFH§%§ r%Peﬁﬁf<@“ﬁﬂ“ﬁH@%PH3EQ§FEH%responding to
t he i munopreci pitasd on with thegsmnti oodses s-6dp 1-A and a-61 1-B, there

SN Ceh h | . h h .
Those ml scul ar LEBHGHTE BB CHORATH SEo T gyt aces ahd
nongl ycosyd at ed4émrm of CTF-647d That is, satxd anft DOdi essdfirect ed agai nst
tne Deptide o SEQ | D 4 not_ i pmunoprecspstate the conplete formof the
HER2 recept or, i@ﬁtﬁﬁgﬂ%ggﬂé?(%ﬁb9” ELPRY-SUECBgRT S A% @i t ope which is
masked when the conpl ete HERR receptor isynot denaturatdssed Therefore, rt

can oe conclu aged that the antibodies a-61 1-A and a-61 1-B are specific
tor CTF-61 1 ThP§ ésrﬁgﬁ“f(?'éi"‘w x@%@%‘%?’é@ iﬁﬁw TREPY 6&¢ Ser

i mrunof | uorescence assayo(pot shown) spswhich the akkpnity purified
polyclon%§ antibodies a-6 1 1-A and a-61 1-B only allow the staining in
sanpl es eéXpressing the truncated fragment CT -61 1 This fact invol ves the
advant age of maksng it possible to use tnemto detect differentially wnat
formof the HER2 receptor is expressed in an isolated sanple of iunour
tissue Affinity purification of the polyclonal antibodies was perfornmed as
follows(i) Total 1gG purification using a HUTrap Protein A HP colum (GE
Heal t hcare) Anti bodies fromrabbit serum were inmobi hzed into the col um
equilibrated with binding Duffer (Na2HPO4). washed with 10 col um vol unes

T Y



peptide used to i mmuni ze the rabbtt was i mmobilized into a H Trap NHS
colum 1gGs purified n the previous step were | oaded into the colum

equi | i br avecowiaobsedi ndi ng buffer (Na2HPO4), washed w t h PCO/EPRIOOBGIZO] UMES
of Dinasng buffer and eluted in 10 volunmes of citric acid ph (2 7). The

el utson was neutralized using Tps- HCL pH 8 (in) Finally the pupfied

anti body was di al yzed agai nst PBS 0 02%NaN3 The conpl ete HER2 receptor
conprises, close to the cell nmenbrane, a structured regi on maintai ned by

si x di sul phi de Bf'd§edsp Ghal e Maédian riler Tir Bys Benfectindtic Gitnes bet ween
cysteines The truncatggs form CTF-6L.} or of sequepce SEQ ID NO 1 contains
only five cysteines anong wni ch saia dssjl phide bridges are established to
stabi | i se tne hdbdrms" eindfrovispd/al Aindrat@d FroPm Ber varrp&ider i ved from FI G
4 as a whol e, one gyst conclude that the zone %h?se io the ceil nenbrane of
the truncated formof SEQ SD NO 1 is antigentally different fromits

equi val ent %i n t &Y Eshiptete MERPe AacRiptdr CbrAmTrhLey Giu AigsAlderi ved that it
can be detectedsdikfferential |l ysgccording tosghat has beengpreviously

i ndicated Quantification of V e different HER2 ssoforns in the input, CBt 1
and anti-61 1-BLfilinkieesptodtlssyndsmahi o at bvatdre Whbliathlnf HXR2 shows
are as follows The quantifizgati on was earsigd out usingz$ragel 1.38 EXAMPLE
3 Detection of the presence of the HER2 fragnent of sequence SEQ ID NO 1
wi th rmonocl onal P@ﬁtcﬁb&w 8\l (e fart P Glelor bpi TopRie @efGined by SEQ ! D NO
2or SEQ IBpNO 3 Using tie sane pepti dgs=0f SEQ I D NQg4 of exanple 2,
nonocl onal anti bodi es were obtained. Fromall of them nonoclonal antibody
20F4 produced byVa fié fgBpasiatiedie fre Reo fiattheaew d¥s AlunireASIDSM ACC2904 and
nonocl onal anti body 33kR2 produced Bynthe hybridogpscell |line with access
nunber DSM ACC2980 were sel ected. The results obtained with this antibody
are shown tn FI GSBLeH Ty §Yni'P AP waly A8k PrnPexalpire 3y AstPradiso carri ed out a
SDS el ectrophoresi gi@nd the subseggent Western gpansfer with a 1. 1 : 1

m xture of MCF7 cel|l |lysate extracts (previously transforned with the

const r uct &° of Fﬁ@rf?r?m%Hﬁ%G@Qﬁ¥5§%E@Vﬁﬁ§mHER2PK@@@ﬁﬁ@#Gﬁéﬁplete form or
the CTF-61 1 trypgated form og3p95 the truggated formingkl G 5A, which is
a photograph of ihe nmenbrane of the Western revealed with 1 1 or with the
nonocl onal  ant i b8di"€8 Yo0R® ¥Hd 32H2, one can see that the latter recognise
specifically the truncated dorm of HER2 corresponding to the receptor CTF-
6 11 o0 SEQID NO 1 and does not present any detectable cross-reactivity
with the conplete formof said receptor which neans that it really
recogni ses; &OTEM QP bope neo-epiiopej that includes the ppmary am no group
on the N-termnai end of the CTF-61 1 formof the receptor In a simlar
way, when an i munopreci pitation assay was earned out with the nonocl onal
anti bodi es 20F4nandr3@d2ry @s@mbi@ﬁ@immwﬁa@m@w&%@% 1 (which
recogni ses the cytosolic domain of the receptors), it was detected that the
monocl onal antiBo ay directed agai nst théCpeptide of SEQ ID NO 3

preci pi tated exekdigd ueh gyé ey Ms%@%@@af@%d@&f adhgst eRept efys(CTF-61 1).
These results are evident in FIG 5B. In this figure,” théere are shown the
results of°a SDS eiectrBBnoresis and t3%e subsequent ¥&stern transfer, on
the tracks of whichiatdie diesui A S Heed MAUNOpPreci pitation assays with the
anti bodi es 20F4, 32H2 and CBl1 1 were | oaded. On the track corresponding to
innunoprecipitation\ﬂqr1the anti bd®i es 20F4 and 32H2. only the bands of

t he gl ycosyl ated and non-gl ycosylated formof the CIF-61 1 truncated form
can be distinguished, That is, antibodies 20F4 and 32H2 do not
innunoprecp@F O ~conpl ete formof the HER2 receptor. Therefore, it can
be conci wted that the antibodies 20F4 and 32H2 are highly specific to
CTF-61 1 and dON@Q% recggnis&lthq conmpl ete formof HER2, neaning that it
can be used for VERBIS {'8I-YREINEITTAAER HilgRIVSYREYs B8 B8t@® i on of what

formof the HER2 receptor 4s expressed ifpan isolated sanple of tunour

ti ssue, The chargctfr'za%ip? of, gfngclonal anti bodi es directed against a
pepti de correspbf?dteh‘g“l Y5 TRHES NSE e e PP 12 Afmi 4w lEi@Y FoRg, sequence of
6 1 1-CTF, confirmthe gxi stence of epistope(s) maskeghin full-length HER2
but exposed in 6 11- CTF These epitopes are masked both in the soiubilized
nol ecuSe and in intact cells Quantification of the different HER2 ssof orns
in the CBL 1, 32H2 and 20F4 i nmunprecipitates nornmalized to the anmount of
HER2 shows are as follows. EXAM LE Characterizati on of one nonocl ona

anti body against the N-term nus of 6 11-CTF by flow cytonetry (A MZ7
cells expressing HER2, 6 11-CTF o r 648-CTF were anal yzed by fiow cytonetry
ussng different concentrations of 32H2, a nonocl onal anti Dody raised



agai nst the oeptide MPI WKFPDEEGASQPSPi NSTHSSVDLDDKGC (see Fig. 1) See
Figure 6(A) (B) The results of two ndependent experinments perfornmed as in
(A were woantwddmd and the average are shown. See Fi guPeTAPB)090&)970/CF7
cells expressing HER2, 6 11-CTF or 648-CTF were analyzed in a confocal

m croscope by indirect inmunofluorescence with the indicated antibo aies As
f 1 uor ophor e-coupl ed secondary aptiboay, #fexa Fluor 488 goat-anu nmouse |gG
frominvitrogen gAl 1001 1) was used To assess unspecific binding as a
negative conBFEIIDMCS was carried out without 32H2 serumout in the
presence of this secondary anti Dody ("2ary") Conclusion The eoitope

recogni zed by the antibody 32H2 is exposed in |live cells expressing 6 1

1- CTF but maskedVienPiciligelre élvé BheRnr dss GhgGHERY ARX®MRER Ho Gaar act eri zati on
of nonoclonal antibodi es against the N-terjrnus of 6 1%5CTF by

smunonst ocher ni stryf munocyt ochem cai staining of MCF7-cel |l s expressing
HER2, 6 1 - CTF 'dic {e648nCF W His 8BHbaavabAth bodysmga bgt Glylescyt opl asni ¢
dormain of HER2 or with t i ndependent nocl onal aptt-61 1-CTF anti bodies
rai sed agai nst the peptide MPI WKFPDEEGASQPSPI NSTHSSVDLDDKGC (see Fig 1) was
carried out The result is shown in Figure 7 Conclusions The epitopes
recogni zed byefhe pghtd bodi es 20F4 and 32H2 is exposed in cells expressing 6
1 1-CTF anal yzed by i munohi stochemi stry in contrast, as judged by the sane
techni que, these epitopes are nmasked in the full-length HER2 nol ecul e This
result isqparti r Y f that i nmunohi stochem stry is
t he technﬂgue oﬁM%ﬁﬁﬁgg %?ﬁﬁgé?gk%ﬁ$?ﬁgnﬁgéﬁ§%ﬁi%%e clinic EXAMPLE 6
Characterization' of the epftopes recogni Z€d by the nonocl onal anti bodies
against the N-terminus of 1 1-CT (A) Schematic showi ng the primary sequence
of the juxtanmenbrane region of 6 11- CIF. The NN and tne G termni of the
nol ecul e are inaicated The transnenbrane and t he ki nase domai ns ap

i ndi cat ed bysgaopagpbed ;angi@rgERYrEISX, respectively The sequence of
diffeient deletton constructs 11 rndicated See Figure 8(A) (B) MCF-7 cells
transientl'y transfected with cDNA del etion constructs starting at the

i ndi cated am i wer ; I by.Western bl ot
Wth CBL 1 an it body aoh et Phe eyt s e s W th tuo
i ndependent nonocl onal aftmagPrateCHERML | bo ai es iaised against the peptide
MPI VKFPDEEGASQPSPI NSTHSSVDLDDKGC See Figure 8(B) Conciusfo s The epitopes
recogni zed by the antibodies 32H2 and 20F4 are contained o at ieast overlap
witn the sed%%%@%N@PQMKFﬁBEE@”EXNWP@E&Mf@ma@&@eQum@nhﬁﬁﬁnyomeast cancer
sanpl es wegh a nonocl onal anti body against tne -termnus ot 6 11-CTF or
with Herceptest” (A) The expression of HER2 in the indicated sanples was
analyzed\Mt@ﬁ@ﬁ?@é%@estﬁpmﬁguﬁﬁéﬁﬁ@ﬁﬁéf®m1@ﬁﬁﬂhHMBn%ﬁﬁﬁaﬂb@m (FI SH) oi

West ern bl ot Those sanpl es expressing aetectabie | evels of HER2 caraoxy
termnal fragnents (also known as P95) as judged by Western DIO are

i ndi cat ed (s%@t%@@iﬁ pt SyntieiRgpertife dedxsaifeom An spitariedd 2 tdincGad fam, of M |
Cortes, J , D Cosinp S-ﬂwNﬁRﬁﬁ@H@Hbgm%a Ranony Cajal, S., Arpbas, J., and
Baseiga, J . (2007) J Natl Cancer |nst 8(8), 628-638)), See Figure 9(A
(B) innun%%ytochenical staining of the same breast cancer sanples as in A
wth 32H2, ampnroQbogal ha IR [ 1 sed. i.n he peptide
VPl KFPDEEGASQPSPI El)g'ngssg ﬂf)%%éﬁgg“%tdf@g%{“ \%mg’koﬁ”gfér%g@ﬁ*f%%‘? 1 EaPe
stains the cytopl asnic dbwdiumasft re8ge Figure 9(B). Conclusion. By

si mmunohi St ochemi stry, the antibody 32H2 stai ns human breast cancer sanples
previ ously known to express detectable |levels of CIFs, as judged by Wstern
bl ot. EXAMPLE S: Ceneration of Animal Mdels to Characterize the Effect of
CTF Expression In Vivo Miuse nodel s have been instrunmental in showi ng the
oncogeni c potential and relevance of HER2 in tunor progression. To
characterize its oncogenic potential, we established transgenic (TG mce
expressing 6 1 1-CTF under the control of the nouse mamrary tunor
virus-long termnal repeat, which is preferentially active in the manmary
gl and. Al though the cellular nodels indicated that soluD e intracellular
CTFs are inactive, to further explore the consequences of expression of
these fragnents, we also generated TG ani nals expressing 687-CTF. As a
control, we used the classical and weli-characte pzed nodel expressing wld
type HER2 (i.e. rat



neu). At age 7 weeks, the levels of 6 11-CTF expressed in the heterozygous
TG 6 11 lines F3 and F2 were ~ equai to and 1/3 rd , respectively, the

| evel s ofwendogeewas HER2, while the level in F 1 was beCo@mreéve/os@rect i on
threshol d. The | evels of 687-CTF nt he honbzygous |ines devel oped varied
from~ double to half the |evels of HER2 in the TG 687 lines F2 and F 1 ,
respectively. Manmmary gl ands of the TG aninmal s exhi bited no nmacroscopic
abnormal Gties at 7 weeks age. Howevei norphol ogi cal exam nation of

car m ne- st ai 8efliMdol e nounts reveal ed hyperplasic abnormalities in the
manmary ductal trees of TG HER2 mce. Simlar abnormalities, albeit |ess
pronounced, were present in all three lines of TG 6 11 mce, in contrast,
the gl ands of TG &B2"HOgK CiefraomAl iBeieatbpssapIesesraommbithos of DHERRI d type
m ce EXAVPLE<8:pt6r thincGtel 1exPaRsdMBpd BAHS dtﬂ%édhﬁ/ ﬁ@ﬁ%%@&?ﬁﬁ@ibd&f in3Gar essive
manmary tugol@%)@é)l te the nore pronounced hyperplasia in TG HER2 m ce, the
three line 6 11 ani mai s devel oped nore aggressive tunors in terns of
nunber of tunors per aninmal, tunor growh and tunor onset: Marmary 3 ands

M ce Average, (we 22.6 11-F1 .26.3 + 6 1U -F2
222 + 4812 6 eﬁ@ﬂgg@ &/J\?Hégrgg?%‘eere%fpaﬁé%%‘ﬁé%C' " refivEPy Sﬂﬂﬁﬁ”& %as
moni t or ed bysﬁa@qu@ﬁ imeekIlY NONo tunors or abnormalities were observed in
TG 687 aninmis even after a foliowup of nore than one year. Histol ogical
anal ysi s gf t he tynors shomed the sane ty |cal invasivevsoiid'nodular

car ci nonas?ihduceld RN ppRpon F?‘gm?é‘tﬁf@oéd"ig_ DGIEE T The veRIgin Hiestgpedl wal

di fference hmg\nmmﬁeb’@afﬁsﬂm%lelt@msh@éu@w By pHeRR caREQEL No CTomvas 1Y gher
nunber of m%éépt& images in the ones fromTG 6 11 mice. As previously

shown, TG HE ‘ce devel oped lung netastasis. Three to six weeks after
detection of tunors, 1/4sn of the TG HER2 ani mal s had detectabl e nodules in

the | unas : ce i I—!EE? ( 1-Fl. F2 F3 56
(Mce Wedrwe sa_%tél |t|?:§c§fér r%ag?n%'n a&:o][ tot%%ocgr r‘rﬁ&? ?7 (J?'ect?“'”ﬁaﬁ%% on and
t he appearart®ren %@@@pagprsfr&ﬁfmrﬂa?eé@ofbfsysw:ﬁaﬁﬁﬁ@ms@ﬁ@nﬁem@trmw of SEQ

H st ol ogi calipanah s refHihe d-upgr mtesdpeas Gggﬁﬁg@d the expression of
HER2 and staining with cytokeratin 18 verified that the celis originated

fromthe primary tunor. In conparison to TG HER2, the nunber of aninals
expressi ng &.11- CFE anisibbd\detieghabt @Cdﬁiﬁii@@f(ﬁﬁ@ﬁ} N, m@eem@m febile. This

shows that th L h| S F have a ronounced t endency
to invade theﬁl ’S‘%Qg, %I:é&gl\(lj}ééy%%ff%g ”W@?CGFS}‘:S % s Phe Pro Asp
G u G u GY inmangyistochemipirp! n@uﬁurﬁdEeﬂ@ abB iPmondhisodsmi iQyisin BampldissroBer Cys
Val Asp Leu Asphiésp Lys Gy Cys 20 25 30 Pro Ala Gu Gn Arg Ala Ser Pro

Leu Thr Ser He Val Ser Ala Val 35 40 45 Val Ay He Leu Leu Val Val Val Leu
Gy Vai Vai Phe Gy Ne Leu 50 55 60 He Lys Arg Arg G n Gn Lys lie Arg Lys

Tyr Thr I\/Et 6Ar g Arn@dn@bocﬁﬁar?r@g%rﬁﬂeke%ﬂa@d?dn%%J@or@!&e'@?%@\é@éce@'n Pro Leu
Thr Pro 5Pr Asn Gn Ala G n Mt ArgNeLeuLysGIu

Thr Gu Leu C%rrés’wgcriﬁ(f @@%ﬁﬂ a%p Y'ys Val Leu Gy Ser Gy Ala Phe Gy Thr
Val Tyr L¥s Gy Ne 115 120 125 Trp lie Pro Asp Ay Gu Asn Vai Lys lie Pro

Val Aia lie-lys Val ah @t 3R fr?aé%ent thereof according to one or more of claims 1 10 6,
which is a monoclonal antibody or a fragment thereof.

8. The antibody or fragment thereof according to claim 7, produced by the

30 hybridoma cell iine deposited with the “Deutschiand Sammlung von Mikroorganismen
und Zeilen — DSMZ" with access number DSM ACC2904 or the hybridoma cell line
deposited with the “Deutschiand Sammiung von Mikroorganismen und Zellen -
DSMZ” with access number DSM ACC2880.

35 9. The antibody or fragment according to one or more of the preceding claims,
whetein the fragment is one selected from the group formed by F{ab), Flab’) and Fv.



Leu Arg Gu Asn Thr Ser Pro Lys Ala Asn Lys Gu lie Leu Asp Gu 145 150 155
160 Ala Tyr Val Met Ala Gy Vai Gy Ser Pro Tyr Vai Ser Arg Leu Leu 165 170
175 Gy iwe:uodsa Thr Ser Thr Val G n Leu Val Thr G nPCEEPRMY/ORMY06 180 185

190
205

Tyr
Ser

Gy Cys Leu Leu Asp H's Vai Arg Gu Asn Arg Gy Arg Leu Gy 195 200
G n Asp Leu Leu Asn Trp Cys Met Anile Ala Lys Ay Met Ser 2 10 2

15 220 Tyr Leu Gu Asp VaS Arg Leu Vai H% Arg Asp Leu Ala ASa Arg Asn 225

230
245
260
275
290
305
Pro

235
250
265
280
295

3 10 3

lie

240Val Leu Vai Lys Ser Pro Asn His Val Lys lie Thr Asp Phe Gy Leu
255  a Ak Gyl RibneBlodRihd th Ala Asp Gy Gy
270 Lys Val Pro IﬁgOLysdr Q@BC%M F%G%&C%r{mﬁr% Leu Arg Arg Arg
285 Phe Thr H's G n Ser Asp Val Trp Ser Tyr @y Val Tnr Vai Trp Qu

300 {seu I\&Eneﬁtrg fl?h;@ro@:d(ng“érﬁaﬂaﬂb%dﬁé@ci-g)fﬁedeﬁ%ngoy e B{é%[ﬁgaféﬁr gPG u
R n Pro

L
395 SOV Bo G P 2Rl WA Ve Sy Rer S GRS OOLS e 895 b et

He Asp 340534G:4350icHex ofonalGysoniggteRnathArrgrPheofeg G u Leu Va! Ser G u Phe

Ser
Asp
Leu
Leu
ASa
Ay
Pro
Asp
Pro
Val
Ser
Pro
Al a
Val
Tyr
Al a
Pro
Al a

Arg
Leu
Gu
Val
Ay
Ay
Arg
Ay As
Thr
Pro
Pro
Pro
Thr
Val!
Leu
Phe
Gu
Gu

355 360 365 Met Afa Arg Asp Pro G n Arg Phe Vai Val lie Gn Asn Gu
370 375 3SO Gy Pro Ala Ser Pro Leu Asp Ser Thr Phe Tyr Arg Ser Leu
385 BO0 39B meporshciagp! 1NspoMehning aymAspsibrel aMitiodAsphele theG u G u Tyr

Pr 0 i@@ﬁd&né—@eiﬂim’e@c@bﬂ&iw@%ﬁ &N TB@QrBﬂ/ﬁI:@éir ufde% ﬁﬁ@é{)ﬁwg f‘h‘:?annrpr er; éer

420 4 i

Gy t%5‘0@9@091@2{@”HQ@VL%E?CW?WEG”@“? mL@qu@t uPro Ser Gv Gu Gu A a
S(:’e@ Pro 450 455 460 Leu Aia Pro Ser Qu Gy Ala Gy Ser Asp Va! Phe

eu 465, 475.48 Leu G n Ser Leu
Hi s ﬁlﬁégdwﬁt'%gag‘é%sﬁ fg}é%@@ﬁogr %#ﬁj gbyaéﬁp;@p Pro Thr
Leu W@é GSHEBOONSOB 510G u Thr Asp Ay Tyr Vai Aia Pro Leu Thr Cys
Gn Pro Qu 5 15 520 525 Tyr Val Asn G n Pro Asp Val Arg Pro G n
Ser Pro Arg Gu 530 535 540 Gy Pro Leu Pro Ala Ala Arg Pro Ala Gy
Leu & u Ar'gelicd o548 556 0iagntsis @Qidnyasmrises g dStscti®r of Gk prasgecsAsn Gy

Lys CAS‘@ Vek2 F&t@pﬂf%uﬁﬁe@%%@zﬁsﬁﬁ% e LMo AR sgauen@e%@fb Pro Gu
Thr o Gngﬁé’fﬂ%ﬁ 580 585 590 Aila Ala Pro Adn Pro H's Pro Pro Pro

Ser 595 600 605 Asn Leu Tyr Tyr Trp Asp G n Asp Pro
Arg Gy Aia Pro Pro 610 6 15 620 Ser Thr Phe Lys Gy Thr Pro Thr

Asn 4Bro G?Ihlé r;ré/tﬁo&g&o%il)(g 1% 9193191 9%??’9;6[14{?]6 rl? is \é%rnelc:i)ro%t wah
means independently selected from the group comprising:

20 (i) detection through differential migration of the HER2 receptor truncated form
consisting of SEQ 1D NO: 1, in relation to a compiete form of said HER2
receptor; and

(i) detection by binding with one or more antibodies as defined in one or more of
claims 1 1o 12.
25
16, The method according to claim 14 or 15, which is a prognostic method
aflowing the prognosis of progression of tumor growth and/or metastases.

17. Use of an antibody or a fragment thereof according to any of the claims 110 9,
30 for the diagnosis and determination of prognesis in isolated sampies of cancers
wherein the HERZ2 receptor is expressed.

18. An agent for diagnosis and determination of prognosis in isolaied sampies of
cancers of the type that express the HER2 receptor or its truncated variants, which

35 comprises at least one antibody or a fragment thereof according to any of the claims
108,



645 SEQID NO 2 Met Pro lie Trp Lys Phe Pro Asp Gu Gu Gy Ala Cye Gn
Pro Cys 1 5 10 15 Pro lie Asn Cys Thr H's Ser Cys Vai Asp Leu Asp Asp Lys
Gy Cys 2026103007850 Ala Gu G n Arg Aila Ser Pro Leu ThPC3EPA@IBER7JD NO 3
Met Pro lie Trp Lys Phe Pro Asp Qu Gu Gy Ala Cys Gn Pro Cys 1 5 10 15
Pro lie Asn Cys Thr His Ser Cys Val Asp Leu Asp Asp Lys Gy Cys 20 25 30SEQ
IDNO 4 Met Prolie Trp Lys Phe Pro Asppl@u GQu Gy Ala Ser G n Pro Ser 1
5 10 15 Pro lie Asn Ser Thr His Ser Ser Val Asp Leu Asp Asp Lys Gy Cys 20

25 30 SEQ I DINO he. P u.Ggu G a Ser 1510
SEQUENCE LI gTI'NG ﬁ%@%ﬁgﬁ d%@é%g{%&?@e r%%@ﬁfggé{ﬁﬁ?ﬁﬂh&a%?ﬁ&y Ter ni nal
Fragnent ( CTEON {hesed inaiamedtoaiasHERZOSEQ | D NO 2 Epitope of a
truncated formof the human HER2 protein SEQ ID NO 3 Epitope of a
truncated fo of , the human HER2 protein SEQ ID NO 4 Synthetic peptide
deri ved fronéOm e!fb%‘f gﬁ@'agpoﬂsFP‘ﬂlﬁ%ﬁfr@BaVQ‘)’r%%‘?Qﬂoﬁ@ ihisAErEIHRRP |95t ei n SEQ
Ir? Nﬁ) 5 S&mdmeeris@f pepypel taderi-yadné F@?Qg’éceﬁ:ﬂbrt&]?@ 1Qhcaed om@,gﬂioﬁor m of

t he human ._anti body or. ragnent t eof that
recogni ses Eér??n &g??%@&q%ﬁﬁwaé@%@@@ﬁ %rles%/'?cﬁdﬁgiee%?rﬁggi)r{thggﬁ%{[j""zéﬁ??%‘ﬁe bei ng
defined by drgeggdries ¢orsisided ha SSEQOMONO. 2 2. The antibody or a
fragnment thereof according to claiml1, wherein said epitope is one included
in SEQ 1D NO 3 3 The antibody or fragnent according to claim1l or 2,

wher ei n t he Znt i bOGy<oP" iRgRgisisancdeia éTatips ok picpaii®aterdisioigui2sh t he

protei n ofi0 SERrP NOndaid oMacdigioERRpReeRIRE: ot N8 ARy Blimkragment
according to %ge or nore of the preceding clains, Wherein the anti body or

f ragnent thef 66f is suitable to di stinguish the protein of SEQ ID NO 1 from

the HER2 receptor truncated form 648-CTF/ p95 5. The anti body or fragnent
accordi ng toxci at - ' i.stinction can be visualized by one
or nore of immngﬁe%(g?é%%%%grs%ﬁo%peg?& 5@%7![1 Of/.m?m%%%dﬂngs@ﬁ%ﬁ"égry in
cul tured cel¥Wgreiaff MaRtmotHSERCHeheersit oY theretatipt by dffeamipatiyertitsof e The

anti body s HeopeBbiot hereed EAYDHD O oL ey of i ng
cl ai ms, whi chgﬁga%? Ftg)tcc))l cl onadl @gﬁ?f ggggD7F\Q%"ﬁié%a%ﬁt’%gé(gthgrmw)g%%ﬁ%%?her eof

according to? 46PE™of clains 1 to 6 , which is a nonoclonal anti body
or a fragnment tnereof 8 . The antiboay or fragment thereof according to

ciaim7, produced by .the hyb. paoma ceil, line deposited with the

" Deut schi an JSamt}ﬁ'}”Iuaynngb@g’Q!I\ﬁ1 Eg %ﬁgngé“ 83115 Cﬁrﬁiﬁ‘gﬁgl’“’f‘%ﬁr mopgiiEame thaccess
nunber DSM AgC2@ededic uske hybpdoma cell iine deposited with the

" Deut schi apd Sanm ung von M kroorgani smen und Zeilen - DSMZ" with access
nunber DSM ACC2980 9 . The antibody or fragment according to one or nore of
the precedi /g cl A iR SiTiRoMREt Focaminsnt damaiefos ebettibel rbatownt tre gr oup

formed by Fladknid&ahcaBth WMt aficBybnpaens rgé&ﬁé’rq.}dﬁgageg%r.’%qg)ﬂ |'~59rg;a'
anti body of ﬁéa@rﬂ?@}ﬁ {e 8 1 1 A nethod for producing a n anti ogy S
claimed in &hs8~ B SGPPEPETHE 1 to 9 , involving the inmunization with
a peptide that conists of SEQDNO3 or SEQID NO 4 , which is optionally
conj ugat esk weth g, pn i.r %T thod o f,.claim1 1 for obtaining a
monocl onal~ ant i body. %’ erygog?r%%r% thartllgar:)&eﬁﬁh[&)gfﬁ'mIzigr?égﬁcf(%‘r‘iﬁ R&46&M&Tm 10 i s
grown n a s@i Paperlicedl’ bigest pdenn amdndie. inndicy owakn agibgbody is recovered
fromthis nmedium
26.  The antibody or fragment according to one or more of ciaims 23 o 25, for use
in the treatment or prevention of cancers selected from the group comprising cancer
30 of lung, pancreas, colon, stomach, prostate, head and neck, skin, kidney, testicie,
thyroids, urinary bladder, uterus, vulva, endometrium, ovary, cesophagus, mouth,
salivary gland, farynx, peritoneum, nose and throat region, Faliopian tubes, Wiims
tumors, as well as iymphomas, Swing sarcomas, synovial sarcoma,
medutioblastomas, trophoblastics tumors, glyomas, gtyoblastomas,
35 cholangiocarcinomas, cholesteatoma, chondrosarcoma, ependymoma,
neurilemmomas, neuromas, rhabdomyosarcomas.



13. A n isolated peptide that consists of SEQIDNO 2 , SEQID NGO 3 SEQID
NO4 or SEQID NO5 14 A nethod of cancer diagnosis, which conprises the
det ect i orwof2otmopsesence of the H EERR22 rreecceepptt o®co/EPeamnstoee f or m
consisting of the amno acid sequence SEQID NO 1 in a patient sanple 15
The nethod according to claiml , whe e in the detection ;s carried out

wi th nmeans i ndependently selected fromthe group conpi ising (i) detection
through differential mgration of the HER2 receptor truncated form

consi sting o%7.SEQ DsNG 41 antivorebatragmert: theded arplettel i @hoefncsabitidRR2
receptor an n r .more anti Dodi es as
defined in gﬁghb?wgﬁgﬁgﬁ% ﬂgQg¥ﬁ§kn%hﬁgigﬁ%%Tgﬁ@nggfﬂgaﬁ%%Cording to claim
14 or 15 which is a prognostic nmethod all owi ng the prognosis of

progr essi on m‘ t U ek QWMCh @&Qfe@&:om%@el%%e% fk‘éﬁcegé mﬁwcr@&t:éeﬁ’sg% 0 e

fragment t gﬁ% accordin g of the clains I'agnosi s
and deter F?CSDWHPB%H% fogm; Cﬁ”‘@%%f‘%@%@p‘l*’@ﬂ@f@@éﬁﬁé@@s wherem t he
HER2 recept omasacmcpees-smdt aeomp:}meagteraw_ﬁwy dﬂla&gsfya@mr@%fgeécﬁcﬁsﬁ@ E&ﬂédgon of
prognosi s i 0 of .gancers at ex s, t he HER2
receptor o POf i l%b%ﬁc%taégg G\e/%rife%isﬁfj \?\fﬁ?rgﬁcﬁ%ﬁﬁﬁ g@p@gp ° §ER %fant i body
or a fragnéﬁ$wﬁhereof according to any of the clains 1 to 919 The agent
for diagnosis according to claim 18, wherein the antibody or fragnent
thereof is arranged on a solid support 20 A kit for diagnosis and

determ nation of prognosis in isolated sanples of 5 cancers of the type
that express the HER2 receptor or its truncated variants, which conprises
the neans for detecting the presence in the sanple of the HER2 receptor
truncated formconsisting of the SEQIDNO 1 2 1. The kit for diagnosis and
determ nation of prognosis according to claim 22, 10 wherein the neans of
detection conprises at |east one agent according to clains 19 or 20 22 The
kit for diagnosis and determ nation of prognosis according to claim 20,
wherein the neans of detection consist of the detection by differential

m gration of the 15 HER2 receptor truncated formof SEQID NO 1, in
relation to the conplete formof said HER2 receptor 23 An anti body or a
fragnent tnereof according to one or nore of clains 1 to 9 for therapeutic
use. 20 24 The anti body or fragnent according to claim23 for use n the
treatment or prevention of cancers in which at |east the HER2 receptor
truncated formconsisting of SEQID NO 1 ss expressed 25 25. Tne anti body
or fragment according to claim23 or 24, foi use in the treatnment or
prevention of breast cancers in mammals, including human besngs 26. The
anti body or fragnment according to one or nore of ctasnms 23 to 25 foi use n
the treatnment or prevention of cancers selected fromthe group conprising
cancer 30 of lung, pancreas, colon, stomach, prostate head and neck, skin,
ki dney, testicle thyroids, urinary bladder, uterus, vusva, endonetrium
ovary, oesophagus, nouth, salivary gland, l|arynx, peritoneum nose and
throat region, Fallopian tubes, WIns tunors, as well as |ynphomas, Sw ng
sarconmas, synovial sarcoma nedul | obl ast onas, trophobl astics tunors,

gl yomas. giyobl astonmas, 35 choi angi ocarci nomas, chol est eat oma,
chondr osar coma, ependynonma, neupl enmomas, neuronmas, rhabdonyosarconas. 27. A
use of an antibody or fragnent thereof as defined in one or nore of clains
1 to 9 for the manufacture of a nmedicanment for the treatnent of cancer, 28.
Phar maceuti cal conmposition for the treatnent of cancers in which at |east
tne HER2 receptor truncated formcontaining the SEQID NO 1 !S expressed,
characterised in that it conprises an antibody or a fragnent thereof
according to any of the clainms 1 to 9 and at | east one pharmaceutically
accept abl e exci pi ent and/ or vehicle.



