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WO 2007/ 141029- 1 - PCT/ EP2007/ 005077 Specific
Protease Inhibitors and their Use in Cancer Therapy 5
The present invention relates to a pharnaceutlcal
conposi tion conprising at |east one inhibitor
BOCM 818 vage and at | east -qne anti- EpCAM aﬁFFﬁ@HWWWbW”
the use of |east one inhibitor of EpCAM cl eavage and
at | east one anti-EpCAM antibody for the manufacture
of a medicament for the treatment and/or prevention
of cancer, an in vitro nethod of i nhibiting cancer by
|nh|b|t|ng cl eavage of EpCAM the use of a TACE
i'nhibitor and/or a prese- 10 nilin-2 inhibitor for

i nhibiting EpCAM cl eavage, and a nethod of

‘i dent i f ySpegifie Peotepes indibieas uhd tizictsedinGancenTherapy
agent. Cancer is a class of diseases or disorders
characteri zed %¥ﬁuncontrolled of ce

di
Thmgreat e IR R s iR g Al east one in-
hﬁlat&h@f BYARH Ei8Stacd %ﬂ&\”ahlehﬂtdﬁe el FpOMM hbtibodyS UR use of least one

roug I nvasi on or %ﬁ npl antation _into distant
indittitos ohpEaMhdearsie apdratvsad pne anieEpCAM arubedy for the manufacture

’Lﬁ) ?dcigamén? Gortdld Rgaqgc}%%d}% gfé% fonloy ERRAL LE n?xyz% &Bkhod of inhib- -
e are a seri1es o cancer and
1t81g\¢eﬂidet“ yy ﬁﬁ]llﬁmlmgdeﬁﬁp@&vbﬂletmeoga TéCEnghlbxtor and/or a prese-

i O inbilG 0 FRCARE St bl E RERRENBeRltying » compound

w@ﬁﬂa§gﬂﬁﬁpgﬁﬁ%}agaﬂpendlng on the SpeCIfIC t ype,
| ocation, and stage The current therapies include

surgery, chenotherapy, irmmunotherapy, hornone

CLIQ:%{] f’sodé/ cla§ (ﬁgéag& &h(ﬁﬁtﬁ'gé{rs cRAHctOh 128 byl frRBAFBRIRH division of cells

as e. bone narrOM/trans%Iantatlon
aghthe abmani &uesermﬂam invadelogenissueie pithey by Bireqtgrowth into adjacent
unr t.ed gro
tl%'g% rIW%gm thbg im Pa&xta?igf'i‘ Iﬁg %ﬁ%&:@gégg ?Lfe%sta;s% (in which cancer
cdll@b&tttahapbr&ﬂ tlgeﬂgsthb thiod@md:pniélapc gise)s control ling
cell division, apoptosis, and angi ogenesis. Mitations
are in general caused upon chem cal or physica

TRIE RS deBE rFicRAGLBRd tHe)sewdrivs 6f Sxposhy eepte@ds on the site and
radi oactive materials, or by certain V|ruses S

as
chaagien ob#si mplmmm ﬂxewnq;rorlz_aﬁgqn@? AL mspastagis. Mest cancers can
' an t&%& Ecitié /P8, 1068#h, and stage. Th t
be(tl?et%ntdang@ﬁ?%&e& Izdlﬂ%/rwé%etsgr )} and passed aclllovfjnmge ¢ a_mfm -
thglaples dnc¢lodes swrgery, rcbsmbtherspy.gimmpngthesanyy, thermeres theram radiation

TN I T e T —

ndnil€ HRFpysaalpcas theglpgcco snmoke, radi ation, al cohol,
and tunour-associ ated viruses. Wile sone of these

can be av0|ded there is no knomn may to entirely

TIRV@ir SlotRRaft cRirkRaGRs cHRBERIcalsed iltatilyoRed@fiage to DNA, |
t he dlng causes of death_in devel oped couptTies.

resulting) iemviatioes af eensrtthateancode prRteins qoREolling csll divipen, apoptosis,
I t I C r

o BRGRE, UGS B D0 R QU SRS i sgms

teﬁmtrdg@rqm@eds rbg chil ame reapmmmt@pshoacmvetnhﬁéeﬂaéss or Y certhér viruses such

oo ? ﬂ{},rtggl ave - 'Eps? ?all‘fg\gig%sls I%'J.llﬂ‘caingst others. Muta-

ndn? QAR @8:1‘(31?@11@1@1’1 6 Exrehlﬁ?éi'edifat')e Andy p@Bc&hﬂowmganHTatmmS lag Bieresult of

qual ity -of the pa-
germ line mutations.
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to tients and may lead to life threatening, there is
still a need for alternative therapeutic approaches.
Al ternative approaches of cancer therapy included
targeting of the epithelial cell adhesion nol ecul e
wWokhkahso referred to as EGP2, 17-1A, GA73BeREPHBA05077
KS1-4). EpCAMis a 15 type I’ Tansmenbrane -
gl ycoprotein expressed in a variety of epithelial
Mmﬁr%ﬁﬁs oERAM aa aisdoictasid wﬂea:tpofswredo km\omnmehbhfactors such as to-
carci noma and %iaé'f $r0|nona sa‘ ﬁ@@ th an
bygcecsmoke. redietiem 554 FE PG 5] ST Tsep LG PR of thesc ¢
b%avcﬁaé# (AR Ao kB6Fh mg%erﬁ&agmm@m dRgseECk, 2003,

ncer Biol Ther 2, 3 326; Litvinov et al., 1996,
Am J Pat hol 148, 865 875). Accordingly, a varlety of

ffecti cancer

HptS PalcECAICEE 56 R plee 3 B ool Bhungics. In some

WaRac b@nmhesammussmtrsm zmdathtt Ul daresr 15 Brvertaking caadliovascular dis-
4004:. NMbrecl

1999 i Cancer

<8Rl A S Y5030 Rl Pl Ao e St FhiodHemotieray. n
tHeS16Q r&f@édﬂ@@ A0 ortsARNe Be&Pasdd tb@n&étﬁtbiﬁbﬂie&ﬁolé(ﬁdﬁj}&ﬂﬁe bf cancer
et al., 2006, Cancer |nunun 6,_4; Schlereth

apbvglevelap wew t3gapies d.caneY hasAfler 18IEL PHL OR Tt Guality o the pa-
2%&1’5{8 Wﬂ%&ﬁ:ﬁhg tHheke i$ E{ﬁl"ﬁ‘ néed foP MG Bative therapeutic ap-

sed I mune response 1 n col orectal carcinoma

ppache®5 tients (Mellstedt et al., 2000, Ann NY Acad
Sci 910, 254-261; Msolits et al., 2004, din Cancer
Res 10, 5391-5402). The el ucidation of nechanisms and

Aﬂt@ﬁlh@fesaﬂpmmmiaﬁcd‘r aheripyeincladed tatgetny of thEpgitidial cell adhesion

ol B AN G e a8 RkR U LGP L E i pprcan s

W%NA EmBREE g folﬂﬁh lexprRShell 3 iaORTidGSofSépiteibled tisfhes. EpCAM
rag

nment enconpaSSIng 687 base pairs is
was) fifst edeeﬁﬁed Bemepolgreearginemy pntherskicrareaiema Buplesapg gpiged great

@deg 74 ik ¥&o rguzé—eﬁ&fd; ﬁ(ﬁ'P EviaCRrhS SXRhGRS (f_&rmstrong and

erapeutic” gen y in cancer cells.
Ealc;tZO&? Gmyer631ol 'flhhn@t BR326\DitRO0Y £t12l1 0995, Agn J Pathol 148, 8§65-875).

P2007/ f th
ARAOP, O AR BEr By FRERETEEA: B o RN RT: mke useof
ESOAM & A/tabgwﬁmm;é fof frefvodlbreal amd bispeciic qnnbmhesc(Brauneawal 1999,
Cltiaares, Resoh, SOUP 0SBk i BiEd il PIRISes) s Ret o singe

CWE%m&Pm%%@%e Vidpesifik bn@dicd ¢Sdhatidek BVAID QEO@tCaiber Tmmun
1994 Adhes Cownun 2,417-428; Litvinov et

al
,1‘9§¢hlerbﬂoeﬂ 4L, 8006, Narare 3#373824356). Viaseinaien with qcpmyinant EpCAM
| a -
PR AL By Rl bR Y 8B O Y o
tiath@délzred: Eiha., 2000, AN FEACAVSLER 1692 #-36d¢ Mmgltlts et al., 2004, Clin

inte r-associ ated antigen was further
?Wﬁh# Higgghﬁgﬁﬂ1t was recogni zed to possess sig-
The elucidation of mechanisms and factors responsible for the regulation of EpCAM at the

transcriptional level is a further field of interest. For this, fragments of the epcam promoter
were cloned and their regulation was studied. A DNA fragment encompassing 687 base

fes

pairs is sufficient for a specific transcriptional activity in EpCAM-positive cells and can be

used to express therapeutic genes specifically in cancer cells. The actual way of induction
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10 nailing capacity, which feeds into cell cycle

control. De novo expression of EpCAMtransfers a

growt h- pronoti ng phenotype to human epithelial cells

and nurine fibroblasts along with

s AT pQ6m ndependent growt h. _Thi s parti cul arpct/Er2007/005077
phenotype is associated wt h=ar api d up-regul ati on of

target genes such as the oncogene c-myc and cyclins
oMiRZepebm alromot2P Do lves engehaicddep@midR- mFG@yismb,nbut is still not en-
addi tion EpCAM regul ates proteins involved in

GelawserEeds processes i ncl udi ng enzynes necessary

for the detoxification of internediates of

gl ycolysis. Accordingly, inhibition of EpCAM w th

&romi ﬂsexnelecuiﬂ\pm@tr ofsYIRNAEP@AN] tesl ppyiulated ttp dwwgtipn as a homophilic
d r. [

(a:cg}}% 1§9an dﬁc%r 2 Wh cﬁcngttretf?ﬂr%so ?.rgath Ig;g@% gtl‘?edﬁb‘?&i(ce‘fla({cﬁ J3RfBs (Litvinov et
dii, 1o, Tell A diieg Cainimom 22 AT7-#28; dstivorov atalwl!t)%oj Cell Biol 125, 437-446).

heref are, uci datio of th of acti.on of
B i Bk 2R O 6 IR 1 SRS OB Sy o e
bl ih@AceTREEhdhbpHNic adlsibRThe tiMIbﬁ?Bf B AM BeeyY a foremost interesting

t herapies for tunours, Accordln%# it was one_ object
wmoupasspeiaied Aptigen s fugherthichlichipd dden S PRISFOBAASAS0 §pssess sig-

Mool QAT LR M5 SALERIE RERLIXSIL) frBRfbn of EpCAM trans-

cancer. 25 S risingly, it has been
feoum gkoWﬂaprdn‘meng |pgc:w|tynertarhsmas epithelialf cellp @advinurive fibredlasts along

tica avage .angd.s i\N
B8 bichotekriaondb Rt BRGR his LA Rhode? B Rppiaed with 2 rapia
dfel‘gﬁlﬁd ebd fi{ afgef 9éaRs muchl‘eg;l thh ohﬁﬁgehbeemyt entﬂrgybliﬁp I(0dunz let al., 2004,
Addi t1 ona I rec i ndi n artper and., essenti_a
QnesgEne f 7%? é?Sg)r a@%ﬂ% P& TS RPIEES 42Vqlypd n metabolic
tblbedsed r11‘1751 nbtddey ERGAMIEBxikiBRion of intermediates of glycoly-

-cateni n/ / pat hway. EpCAM interacts wth
&X%w@mme@eggmq gr siRNA resulted in a

%lgcde%%gseh gprbﬂt%%n LFHekE [ ROG NG B FroRf darcinoma
EXPr €S r eover, translocates into
¢eﬂe along withs: din@nisheil migmtib e mz&on/vntvtrm {Iderefore, the elucidation of

d
B8 54538 BEELEENT bl Ul 05 L R Mogustihor ormae i
BRMVIRE BifdeiBwtkaples dortth@burthe mechani sm of EpCAM

cl eavage initiates upon the binding of the ectodonain
to intact EpCAM nol ecul es. C eavage itself requires

A&@r&?ﬁﬂf" 19 Wadl Bge BB}éEteﬁl th ipfesafitihVentivn & r%@)d@% ﬁﬁﬂntors of Ep- .- ‘

presenilin- protease TACE inter acts w th and
%Mawégh Epn:hmed lgémar@mtl@p gy tgpatmaeait gbgaECYCt o-
domain, which in turns is able to induce cl eavage of
furt her EpCAM nol ecul es upon ho- 10 nophilic adhesion
Smrprmt;est hafIbeen faunditheg thergidniabsanstectioa pd EpCAM invalves proteolyti-
Iecules

ek SROTGE D A1 8r FLEFF IS MBS R e gplease of an i

céﬂhﬂﬁte&tﬂﬁéiﬁ WHitH AHE Bémawendd ESCagRIdRondlle anlﬁBﬁlbxhﬂlﬂg partner and
part of the intracel lular, domain terned

eggsnical S@Pﬁmy}@pl&?gf %Iﬁshqsmwﬁwfﬁeé@s &l&oﬂﬂo?f FRO{SARy Which links Ep-

08 b S0 YRR TE N SR RSSO e s s

ang salible Epi@ b émﬂlimmt tmﬁndEpCA&Fﬂlﬁfamgms,lve@rgmotwys and c-myc expres-

in itin i, in sults,in,a

Sk Bronar EalS e PR S TS e e s AR P i s imtersction
phERdedes FOLPRbd pRa@h®. i NPaired as is the up-regul ation

of EpCAM targets such as c-nyc and eFABP. Hence,

i nhibitors of both proteases were effective

repressors of
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20 Epl C formation and EpCAM i nduced c-nyc

up-regul ation. Thus, the activation of EpCA M

starting at the plasma nenbrane down to nucl ear

effects was el uci dated, opening new possibilities for
WaesepeédoC i ntervention and_%n_ay be used to ipgIYEPLE®7/005077
exi sting therapies, particularly those enploying
anti-EpCAM anti bodi es. 25 Most therapeutic approaches
Batheatiorspitbasugev béenndenoaktonal tharthbineghepism of EpCAM cleavage initi-

anti bodj es, ggai EpCAM and reconbj.nant .
AR FISBYE Piodier 06 EPOLoTPUE Sy ST RECRRL mlieplss Ffegg el re-
R fdikeriroksTyRe aitRim osheddi ng interferes with
uch approaches, since it reduces the nunber of
avai |l abl e target nol ecules on the cell surface.
Henc% a i Daf orial therapy including inhibition
of EpCAM cleavage and anti body treatnment is regarded
as banefi pre3@dlial2. i n several respects. 5 inhibition
of signal transduction downstream of EpCAM and of
di stant self-activation of EpCAM nol ecul es. SUMVARY 5

THE profehdeSTAGE Rftefactst With end :slewe@\ya'pdem_d ol pheraaa éztfzrgé salbible ecto-
conposi t_l on conpri sl ng, at east one.|l 1 DI 0]
oM AgBS ahabls (0 et Cmeeart fo g A Polgtes won ho-
ﬁﬁgﬂﬁlﬁf EQEH ?focle% ITH EndiRd B e theQdapiadGAlaCdi 2 8l activation
| an 1 nhipbitor of tunour necrosl s fact or-converti ng i

of rEpfeM (i @emlesn Fictsidowein, shedding [ issH i preseawisitnfer ispbssfuent intra-

-0r a2 combi nat | t her eof ' Yt

BT BAE RESLIRL0RE AR 258 B haFPESi! 88580 emed

i§ prAccRgEs Rrfdlfiled lupars binding tathei traRpGANbram protsese presenilin-

for the manuf acture of a nedicanment for the treatnent

nd/ or prevention of cancer, wherein the at |east one
i nhi bitor of EpCAM cl eavage is an inhibitor of tunour

necrosis factor-converting enzyme (TACE inhibitor),
Serprisingdw it hasnbepn pgdiiengin rnd thap spesiis Rabiting ftfh“glr-()é’HYI.deavage,

| 63 ihidd - phdd6Hifind25 rddbiRVindefinaRbriaN doklA-Feulation. Ectodo-
o ] B AR or phEifn Do i finBioradd iulaion, Ectodo
noadh bheedingexnd EptC Ewmmpmdﬂr@ammm ip thegwp-regulaticnnfdph AM targets
_of EpCAM _t inhibit. i | |
HreIAL OB SO BB Pt s o

HpId ifdridation edd EpCARDinduesd crege gstegulbtion. dhug drecetivitiog of EpCAM
SBFE % S Fea BmbRE Ay o Sudiiaf SR LEk ol bhBlng new pos-

sibilities for therapeutic intervention and may be used to improve existing therapies, par-

ticularly those employing anti-EpCAM antibodies.

Most therapeutic approaches so far made use of monoclonal or bispecific antibodies
against EpCAM and recombinant antibody-like moleculés recognizing ﬁe extracellular
domain of EpCAM. Ectodomain shedding interferes with such approaches, since it redug:es
the number of available target molecules on the cell surface. Hence, a combinatorial ther-
apy including inhibition of EpCAM cleavage and antibody treatment is regarded as benefi-

cial in several respects.

First, inhibition of ectodomain shedding generates an increased number of target molecules

available for therapeutic antibodies. Second, EpCAM—rnediated effects are hampered upon
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In a fourth aspect, there is provided the use of a

TACE i nhibitor and/or a presenilin-2 inhibitor in the

manuf acture of a medi cament for inhibiting EpCAM

cleavage. 25 In a fifth aspéct, there is provided a

met hod of identifying conpound useful as an
~_anticancer agent conprising (a) contacting a test =
inhikiyien efnstenppiransiion; Jovmstann oA dipCAd(lianyl of dbgtaniig)fictivation of

nesenilin-2 with a test conmpound; (b) neasurin

Epc%%@&“ﬁ%?%§Vage in the presence of the test conpgund;

and - 5a - (c) identifying the test conpound as

anti-cancer agent, if EpCAM cl eavage is reduced in
SUMMHEYY¥i son with a control sanple.  Consequently, a

first subject-matter of the present disclosure

relates to a pharmaceutical 5 conposition conprising
In adirsi &spsdt, theee isnfrbbidedn ket compagBompamatising atieast one

i T PO B o SR ol o the a e

one RHikiRRDY Ep%A@s@_rciea%%‘é‘is 3! ifhisHbt OB olPhRed k84 BRYbr-converting en-
and/ or prevention of cancer, since both conponents,

zymg (BACEHehiblor) hiagiressnilior2 BhdArcirexpadinasing thaseof.
anti - EpCAM anti body, act synergistically. The
i nhi bitor of EpCAM cl eavage possesses multiple

In afsBQali QPS, there is provided tHE LSRG 1kd3e oAETMILitodTof ERCANI cleavage
at the cell surface, thus enhancing the action of

and ahlkepst EpCAMI PGB dinggody fsthy mapwgcthy f 2 megdisprenigior the treat-
menIL QnGdléarnﬁrlf:\Pe% W¥n o% <5:ancer, wherein the at least one inhibitor of EpCAM cleavage is

an inhibitor of tumour necrosis factor-converting enzyme (TACE inhibitor), or presenilin-2

inhibitor or 2 combination thereof.

In a third aspect, there is provided an in vitro method of inhibiting cancer comprising con-
tacting a cell expressing EpCAM with an inhibitor of cleavage of EpCAM, thereby inhibit-
ing EpCAM cleavage, wherein the inhibitor of cleavage of EpCAM is an inhibitor of tu-
mour necrosis factor-converting enzyme (TACE inhibitor) or a presenilin-2 inhibitor or a

combination thereof.

In a fourth aspect, there is provided the use of a TACE inhibitor and/or a presenilin-2 in-

hibitor in the manufacture of a medicament for inhibiting EpCAM cleavage.

In a fifth aspect, there is provided a method of identifying compound useful as an anti-
cancer agent comprising
(a) contacting a test system comprising
(i) EpCAM, and
(ii) TACE and/or presenilin-2
with a test compound;

(b) measuring EpCAM cleavage in the presemce of the test compound; and
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b) It inhibits the signal transduction of EpCAM thus

inhibiting e.g. EpCAMredi ated growth transfornmation

along with the induction of downstream oncogenes.

20c) It inhibits the ectodomai n-nedi at ed

sel f-activation of EpCAl1V1: Sab.s used herein, the term
i nhi bi tor of EpCAM cl eavage i ncl udes any inhi bitor

Ep . eayage and is restricted t .
ok el B IE EPERO S plifBReClSt: YRR P e s xe-
C|eaVéﬂ%dhﬂB@ﬁp&ﬁmhhﬁ&ﬂf&hﬁﬁl%hnﬂaprOcessing of EpCAM
and therefore ectodomai n 25 sheddi ng of EpCAM and/ or
~the intracellular pr oceSS| ng of EplC. Inhibition

I

ConpdifiEiine & oL St SRR B Srenk BESine TR g Eifharmacoutical
comPesEd b&dpms'thZ(tathmG mllﬁaftat)ﬂ SlEpTAY cleinerge laedvubdmsiobne anti-

EpCAM i s 1 nhibited according to the present invention
EpCAM gpigbadyeavage of EpCAM is inhibited by at |east 10

% preferably by at least 30 % nore preferably at

| east 50 % still nore preferably at |east 80 % and
The mﬁbmaﬁombéﬁremtlﬁgor af EpEAM cRévadeiand o aptatipSaiM wintibody is par-
. control e Wthout inhibitgr. - 6 - In preferr
tcul S5 SR on GRS S PSSR Sl o Bpeaioto PORBOIRUES fe. the
inhitAtR D FFR AN Ldvase 8d WheSaHLBSE Awﬁﬁfbogf%%ﬁie@ﬁmﬁﬁtﬂy The in-

I's an rnhibitor of tunour necrosis factor-converting
hibitenaf/FpC A VAGEaghpbistesey muBiphsfungapsher ei n, the term

"TACE inhibitor" includes any TACE i nhi bi tor, IS not

restri cted to any node or nechani smof action, and

UL RS reAsaB® RinShft of BpAANFUE theaR shifitR] ihas enh'Eliiﬁng the action
TA inhibitor inhibits the cl eavage of

EpCAl
par t idf@ntrtipyAMtanteedieutnaproBdomnercdaesty éor th% gntibody.
therefore especially ectodomai n sheddi ng of EpCAM
I nhi bition neans a reduction of activity of TACE and
t hBy af efiabies pRChighd] Virénsiediont @ibEp@Al\'ﬁxﬂhnﬁ@ﬁhbmhgreg EpCAM-
EpCAN1 10 cl eava The inhibitory acti on on Tc@
a subsediged M@%@nffég{l%t&meak"@g “’?:%ﬂéf‘e wdpstipof; Whistteam onco-

n‘gﬁ . Particularly, the activity of TACE is
i nhi &d by at |least 10 % preferably by at |east 30
% nore preferably at least 50 % still nore

pr ef ra t 80 %.and refer | east
906 rw?téaﬁf&%er %alwe&wé%ﬂﬁ"f%ctg AR
i nhi bitor. The present disclosure is |ntended to

enconpass both non-specific and specific inhibitors
As uséd HoaGR, the term “inhibitor of EpCAM cleavage” includes any inhibitor of EpCAM

cleavage and is not restricted to any mode or mechanism of action. The inhibitor of Ep-
CAM cleavage. inhibits the proteolytic processing of EpCAM and therefore ectodomain
shedding of EpCAM and/or the intracellular processing of EpIC. Inhibition leads to a re-
duced number of cleaved EpCAM. The inhibitory action of a substance can be tested as
described in Example 6. Particularly, the cleavage of EpCAM is inhibited according to the
present invention if the cleavage of EpCAM is inhibited by at least 10 %, preferably by at
least 30 %, more preferably at least 50 %, still more preferably at least 80 % and most

preferably at least 90 % in comparison with a control saniple without inhibitor.
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15 The term "non-specific inhibitor" relates to an
i nhibitor, which may al so inhibit TACErel ated or
TACE- unrel ated enzynes. The term "specific inhibitor"
relates to an inhibitor mhlc% predom nately inhibits
TACE. The TACE |nh|b|tor may be any chemnical conpound
I
In k%zﬁ)écgﬁlﬁgo&é% %c%zur%’l %SEEI ﬁl?@%l&(?nﬁ?ﬁ&ml@ivﬁge FRrticularly
extmateHhlao WS&GJVA@’XM ahanhibjtoo bt tunams meinssntactor-converting en-
I aoteins, which contain both a disintegrin and a
ZY%ﬁXigﬁ%ﬁPE%ggge domai n. These proteins have been
inmplicated in various cellular processes such as
matri x degradation, cell mgration, cell-cel
As;j ustscé iha@iri, dlre tmrmd “&ést(&d mfmiiiiwr’s instinicn gnjoff ASyi tlilntes, iamet restricted
facto S fro recursor TACE,
to Sor é&%ilglgglgcp 01&,, d tlin?lgllfi %ol }Ftw ogues and mimetics.

Tht 'M@Smhlbﬁoraml%ht@ [thed ElRhR@k Wi Bp AWl @SﬁrtfcﬁIarISfLH%&déellular EpCAM
necrosis factor-a, but also pronotes cl eava

e s reodlpreopeperialis A aNe HtoE o LD talinien means a
T
rediid il BEFALS At ARRRe Lblify BELAANGR b Luiolllar EpCAM

cledeser Ib@ﬂmﬁwom&%%m&CE\@a%bétéﬂe’égsan\l‘i@té’dﬂed e g as described in

00/ 44709, WD 00/ 44711, WD 00/ 44710, WD 00/ 44716
Example 47 Ratticprlgothg a1ty aAd Aol auiphibited Ry apiepst 10 %, preferably by at

lea%to%{glygéﬁérg%rut eg’hﬂﬁ! KAG %f’ still tsmre preferably at least 80 % and most

enzenesul fony1

preZerdhl4 aﬁldaﬂIMyni compditidoh with bennod samdp ivithoBt llnilﬂbltor( dine present
ic acids ( WO 00/ 44730), ace- | enic ar.

disglgpap dér"grtlm | tooTgARESS itih mas?aﬁ‘flﬁ? @n%épsﬂﬁ gbitors of TACE.

Th@ﬁf&ﬁpw&f@dﬁc%' iHBib{1SLCrel ¥R RO {nhibiOL % hich may also inhibit TACE-
- PCT/ EP2007/ 005077 - WO 00/ 44749 and WD 00/ 4740),

related by TeyGIe-uaircldteds enAdyorean loke tempdsprafiv dnhabit@? r¢lgige tan@n inhibitor

00/ 44709, acetylenic aryl
whig IF%%’ %@ga¥§5 gggﬁ%de aci d ani de bydroxam c aci ds

(see WO 00/44711) acetylenic aryl sulfonam de thiols
(see WD 00/ 44716) and acetyl enic hydroxam e adds (see
Thepnd A4S0 AvlibBoramey \Ro 90/ dwriie)! compmynd Helibiing, TAQBRctivity. TACE

A K55I RS e oo

00 biAnsLSithradd) 2RO 8RA32 whidh2 06Hbdid H3db a disintegrin and a metallo-
usS2004266751, EP 887077, JP 11286455, JP 11343279 us

pr%@qm&mslhesgs;rmi bevetees impReaabOEpgs ollulas processes such as
ma&BQ&%%”c%%%Z, ceH%n?gQ&ilo%gégi?-%gi interaction and ectodomain shedding of cyto-

kines -and growth factors from membrane-bound precursors. TACE, which is expressed

constitutively in many tissues, is a major proteolytic enzyme for tumour necrosis factor-a,

but also promotes cleavage of a diverse group of transmembrane proteins.

A multitude of TACE inhibitors is known to the person skilled in the art. Examples of
TACE inhibitors compounds are described in WO 00/44730, WO 00/44749, WO
00/44709, WO 00/44711, WO 00/44710, WO 00/44716, WO 00/44740, WO (00/44713,
WO 00/44723, and WO 2006/042100 and include e.g. 4-(4-substituted-benzenesulfonyl)-
2,3,4,5-tetrahydro-1H-[1,4]-benzodiazepine-3-hydroxamic acids (see WO 00/44730), ace-
tylentc aryl or heteroaryl sulfonamide and phosphinic acid amide hydroxyamic acids (see
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to US 20010046989, US 20010049449, US 20010051614, US
20010056088, US 20020006922, US 20020013333, US
20020013341, US 5304549, US 5455258, US 5594106, US
5629285, US 5652262, US 5665777, US 5728686, US
W0286m31028)S 5770624, US 5776961, US 5817822, POS/EP2007/005077
5872146, US 5929097, US 5929278, US 5932595, US

5952320, US 5955435, US 5962481, US 5977408, US

\75@8#6&@@49 Al WH BYSERI0L acetﬂﬁeﬁi@&@fl?s@lfmia@i@d]ﬁﬁﬂ@!fﬁwids (see WO

TS 4 SRS ot oA AL Rk i i

kAT AR ds\(S EEBIHTAT1 a&%ﬂ&ﬁ5 Fing HSfcﬁa&aﬁ&Hmlstq&e WO 00/44716)
6180611, US 6187924, US 6191150, US 6194451

agd Feipenic hydraxergny ands (ses WEDRHEE 13 ard é%ﬂﬁ’éémws

6225311 US 6228869 US 6235730, US 6235787 US

6268379, US 6277885 US 6281352, US 20 6288063, US
FaEL0088, THSFGBAMIRG, art)8ls6 328FbE] inUSe 63§83 788, US2005256176,

SR ORSEE AR R Yovomoorse

U@Q@(ﬁl@%%%)@@@@%ﬁﬁl WBPO BRG0P, JWO 10088385, JIWJII343279 Us

200836334, VS eaAcee i SORER B REEARR s IR 200t00m 10,

Ugllz%ﬁﬂﬁm 643 0122955 100082491 3036000 105 84144 188, 20610056088, US
155112 WO’25 0160820, WO 0162733, WO 0162742

WO
2096005072, WIS GO62003333 3078 12098081334 BE703MpAOES 5455258, US

S50 BRI seg RIS IO R R 1 s, us

SEHROBY3US FWG96R3E6 5813296 RIB1 6872196 VE3IOBRI7WOS 5929278, US

SRR WA o o B ssason, vs

56R84BR49s WR69TA3RE05014849,7 4136 6657396 8% 886577862 USWB071903, US
9816503, WO 9816506 . WD 9816514, WD, 9816520 m |

6BF3T5 45 (808880551 61448665857 281430 §B38I8P0L, (§§ 6143744, US

61%§$§716§S Hﬁz%??%‘é%l%s%%%%@sosw 9%439%24\@3 6191150, US
9851665, WO 9855449, WO 9902510, WO 990

61990514 105 w7991|,8‘01‘8661%99,931§0§@0099@ 9@3?%@15133,\/\@3 6225311, US

62380 0s %3 201306234927 9080 Bsa3¥0) U%gﬁéf%%g #d6¥f3s2, Us

nhi ors ment1 one
62gi3esx pPat @3110988;r USaberti2appiSi 63265065 USr 633156341 Iﬁ@r 6339160, -US

PAENS eneishe: DR AL orbulid of faidh dhediZers. wo

03684 awdi coak es9)rwa !msf@@ﬁymmwu@rwosomlzegtwm 0069812 WO
t he group consisting of TAPI- TAPI - Q  TAPI -

oneip WRR0%87 13 Vex @ﬁ%%r‘éfosa%%%  WER006P8 49, %%%1514 WO
od‘!gg)@g gém%ﬁésgzﬁggﬁf Qﬁ{ﬁ?@fe&vﬂ éﬁébfs@fwb OL4PRWErY1 55112, WO

£S) -2- (et Ryl am no) - 2- oxo- 1-
Olpﬂml\?ﬁ@t(}iﬁa%ﬂqWVp QL62Z42, WO 0162750, WO 0162751, WO 0170673, WO

oL ORIB ol GOSN MBI B v s, wo

9005 41)9; ¥ O RNy 4475 -WexeFtdiTts, WO 9506031, WO 9633166, WO 9633167 WO
9633968, WO 9702239, WO 9718188, WO 9718207, WO 9719050, WO 9719053, WO -
9720824, WO 9724117, WO 9742168, WO 9743249, WO 9743250, WO 9749674, WO
0807742, WO 9816503, WO 9816506, WO 9816514, WO 9816520, WO 9830541, WO
9830551, WO 9832748, WO 9837877, WO 9838163, WO 9838179, WO 9839326, WO
9843963, WO 9851665, WO 9855449, WO 9902510, WO 9903878, WO 9906410, WO
9918076, WO 9931052, WO 9937625, WO 9940080, WO 9942436, WO 9958531, WO
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acid, 2-(2-nethyl propyl)-2-(nethyl sul fonyphydrazi de,
(2R, 3S) - 3-(f ornyl hydr oxyam no) - 4- net hyl - 2- ( 2- net hyl pr
opyl)-N-R1S, 2S)-2-nethyl- 1
42-pyri di nyl am no) car bonyl ] bygtyl | pent anam de, 20 -
(2R, 3S) - 3-(fornyl hydroxyam no) - N-K1S)-4-ftimno(nitro
am no) - net hyl | am no] - 1-

9961442} BB Db WoasEaT0)aar oMY TAUE VihlibRors 2némiochyd BRI @RYS patents or
hexanani de, TNF- 484 “WIACEZ2,

patepiSipRyatpng pe Respethes suiriale [NAGK imhibitqimst beyused 19 carex ayt the pre-

arbonyl ] propyl W -

Sﬂﬁ@ﬁ@ﬁﬁ%ﬁy 3- (2- et hyl propyl ) but anedi am de,
N- R2R) - 242- ( hydr oxyami no) - 2- oxoethyll-4 met hyl - 1- oxop
entyll - 3-(2- naphthalenyl) lanyl - L alanlnan1d

In jmepeproporped epkndry ml i) disc 6%%%% IpRaber s fele%cbfrom the
gﬂﬁgg h&mﬁ%&&inaph;halenyl)

2-am noet hyl ) - L- al ani nam de,
SD%PEQZFQ 2[ 2- (hydroxyan1no) 2-oxoethyl]-4-methyl - 1

' réf ntyl]-3-nmethyl-L-valyl-N (2-am no
- 4%#? L- al ani nam de,

~ [A8),5-[[ (2R 39)-2-(cyclohexyl nethyl) - 3- (fornyl hydro
xyam no) - 1- oxohexyl i am no] - 6- 0xo- 6-

= (Ganttha-daolayl @risthMpwex Hidibelar bani ¢ aci d, phenyl net hyl

3 gﬁ%‘i% -9- - (2S,3R-N4-[(1S)-1-(am nocarbonyl)-2,

{hylpropylI-N1,2-dihydroxy-3-(2- met hyl propyl )

— @Mawﬁl am de,

&BS 11R 12S) - N12- hydr oxy-11- ( 2- met hyl pr opy1) - N842- ( 4-
hpdrokyAyl{4-nmthasyplesoiylbyl fonylo etaonreide.]

- %%%g??% 1%6@ Z}%? N‘il[%ﬂ—&g&ﬁﬁm%m%) 5 OXOI f%}h%ggf(l%lmth%/%ethyl] 2-(2-
D etiNaptope) B o= Mb@eﬂ@bﬁfﬁnédwﬁlﬁm no) - 2- oxoet hyl ]

-7 2-m et hyl- yl)-8-  ox0-2-oxa- 9- azab|%¥clo

~ (3835, %PHe eﬁayr&aznq)ﬁari?snxfl} £ dAanghylprogy b dexenoic
&%ﬁ%%E%Q%&%ﬂ@%gkgxﬁ@¥i¢%%ﬁ§m§ngﬁhgga9I|nyl)sulfonyI|-

- lQ]h,?,S}&ﬁé{fc&glyih@ldﬂﬁ‘iyﬁmmdmmyihyLZ{Qmauhj;ipmpyl)—N [(1S, 25)-2-methyl-
1- [(2—pynd1nylam1n0)carbonyl]butyl]pentanamﬂe

- (2R,38)-3- (formylhydroxyammo) -N-[(18)-4-[[imino(nitroamino)- methyl]ammo] 1-
[(2-thiazolylamino)carbonyl|butyl]-2-(2-methylpropyl)hexanamide,

— TNF-484,

— WTACE2,

—  (28,3R)-2-cyclopentyl-N4-[(1S)-2,2-dimethyl-1-[ (methylamino)carbonyl Jpropyl]-N1-
hydroxy-3-(2-methylpropyl)butanediamide,

—  N-[(2R)-2-[2-(hydroxyamino)-2-oxoethyl]-4-methyl-1-oxopentyl]-3-(2-naphthalenyl)-
L-alanyl-I.-alaninamide,

—  N-[(2R)-2-[2-(hydroxyamino)-2-oxoethyl |-4-methyl-1-oxopentyl ]-3-(2-naphthalenyl)-
L-alanyl-N-(2-aminoethyl)-L-alaninamide,

—  N-[(2R)-2-[2-(hydroxyamino)-2-0xoethyl]-4-methyl-1-oxopentyl]-3-methyl-L-valyl-N-
(2-aminoethyl)-L-alaninamide, _ |

—  [(58)-3-[[{(2R,3S)-2-(cyclohexylmethyl)-3-(formylhydroxyamino)-1-oxohexyl Jamino]-
6-0x0-6- (2-thiazolylamino) hexyl] carbamic acid, phenylmethyl ester,
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(2R, 3S)-NL- (2, 4-di oxo- | -i mi dazol i di nyl) - N4

/- hydroxy- 2- (2-met hyl pr opyl) - 3-[ (2E) - 3-

/' 10phenyl - 2- pr openyl but anedi am de, and ‘

5- br ono- N- hydr oxy- 24( 4- met haxyphenyl ) sul fonyl ] (3- pyr i
di nyl met hyDami n4 3- net hyl benzani de. However, t he
TACE i nhi bitor may al so be any phar maceutical ly

_ a@@eﬁﬁ)dﬁ‘l—alShﬂ{(ammotétbo@bpﬂ,@—ﬂiﬂrﬁﬂ@ﬂgl‘éﬁyl]é@ ih%;}@}b&g_%e(z_
"phar maceut.i cal Ly acceptable salt(s)”, as use
h@%yﬁoﬂﬁ&@?ﬂ%@é&%afts of conpounds that are safe

- 408 1eRi1o8) 10 10k OB EUMIBNIRETE LT 2- oxocthyt)-

possess the desire

lﬂa&%ﬁi@é@dt@@a},ﬂ?ﬂiaamempaﬂuh@ecaﬁé-sg2idﬁsalrwimé§@é,t s of
- 3 ko135 N IaF AL Q1R T PP B e e derton - 4-tsthylpropy)) -
onoi2uste, 9-utbicBIoR1 =2 exAdeth-h 89411 8.wilCH 96U QIR Gimice,

@/&ﬁbr oni de, _hydroi odi de, nitrate,
N A le-dibpdephare-8-quiiaolind splfatyd]-NHSEIRG08 ( Dalcthylpropyl)-

C o licylate, citrate, tartrate,
%aaﬁ%%{aﬁghdﬁ Z{’?@%‘%ﬁﬁf it él,magé‘é%r bate, succinate,
- fﬁaﬁ,é&l—m-(@,efnﬂno%nahﬁdazfouﬂﬁyﬁim-h%lc!ﬁﬁ@%%?%ethylpmpyl)a-[(zE)_g_

ucg?&gate, saccharate, formate, benz
vk idrepenyderanrdiamidermade, et hanesul fonate,

—  bensAss _8.rr(B= sul.f opat nd .panpat e .
barasasuhi 008l 2R b iSRRI FpinBayimetiybamin. 3
mathibeoanelly. salts. Suitable base salts i ncl ude, but
t.dimt to, aluninium calcium Iithium
H"“?‘F%’gfn b [}Jﬁ%&p&ﬁg@&rdﬁw alsqi Reninyz Pharmagewdically acceptable salt of the
abovdi ®tvaardsam ne salts. In an even nore preferred
enbodi nent the TACE inhibitor is sel ected fromthe
group consisting of TAPI -2, TAPI -0, TAPI-1,

The GHERE-bRGHAN B StoloMer s o 4i bb) BB-1101 and 30
1. ?@'Blsafe"é% £ PEHIRAN  E2ACE 3F RpDhersin, inscanARbo2. salts of
compoub@s that &% sdfeshd"@TeRlife fdr I?@pﬂ:ﬁrlﬁe h@@%iﬁlﬁﬁpﬁl{‘d&ﬁg pogsess the de-

~ inhibjtor" includes any preseni
sired Japlogisak sqtivitedPhasmaraptintieameptablehahs sludt sakd bPAbidic or basic

ke gﬁi nists,.anal ogues and mnmetics. The
gron pr e‘saeelr?{ﬁnlu n- %ﬁ?gﬁ}@?ﬁgh?ﬂq@ Arkcpiatle agd edditign galts include, but
are nioh dingfedr ©, gdechiokilly, Kyieotrbii@C Hyiridfidd" S{ N8Ot
b pﬁ%—‘g [ n%bi tion maan.s)}m:;0 reduction o(f%%éétr%%?’yé‘g%m’ bisulfate,
phosplate. apid| nhqsphats, isegicotptef aseate dqptate, ahligylae dtlate] tafihte, panto-
thena®d, biERiGtd Q% ' i nhihitory .action on
~ preseni | r n-d%%pa?éz gu‘_:scu%g?’alﬁnélggg’rge@ﬁﬁﬂ%ﬁn’%‘%ﬂﬁb‘ﬂu‘ff’é@iﬁeghlcam-
nate, gacgharats, fhematci bedois, ENaRTE ohBREN R higeshihage, benzen-
sulfo@%é i Vi of esen lin-2 is inhibited by at Ieas 1o :
0 pl’pé ?G&B‘f‘@ OBﬁteat anda sRamase oL aor &, 1pmefhatabibys-@-hydroxy-3-
naphth&aet s86, Ynitsid bh : e at ..l east 80 % and _
... nost ) pr ef erlabl y aste%gg%mlg%’ E@?&nﬂég %w%‘éff“r‘ia‘h Rium, calcium,
lithiurg Gpegnsisivgn potaesiving selitm] 7ihé, bintl diethahdRmh &SAR!
di sclosure is 10 intended to enconpass bot h
non- speci fic and specific i nhi bitors of presenilin-2.
In an &k theePrémeat &ABSAifieA: HBAIAVE Mhibildi#ld a8l
hibitor. which may also I‘%ﬁ: Bibibitd? i84efted S the group con-

_ may

sisting Telal-2. FADLY.el @?Ileu Gumaypadsactasm) &?}ml-mws@thﬁbm fBB—l 101 and
bl bn-une ed.enz e term"specific

avsoR AEESEOb AR SRR TR RS i cn

predom nately inhibits presenilin-2. 15Exanpl es of

In an ﬁﬂr esenj | i p-2. i nhi bitor include y-Secretase | nhi bi t or
oyner pr ed-¢rRRedipsnt of therdisdlosuge Bednkibiieeofl BHCAM Bleavage is a

presendlinl 3 inkitoRer et ase | nhi bi tor 1V, y-Secretase Inhibitor

V, y-Secretase Inhibitor VI, y- Secr et ase | nhi bitor

|, y-Secretase Inhibitor IX, y- Secretase | nhibitor X

ySecretase Inhibitor X, Y- Secretase Inhibitor X1,

y- Secretase Inhibitor XIl, Y- Secr et ase | nhi bitor

X'V, y-Secretase |nhibitor XV, y-Secretase Inhibitor

XVl . y-Secretase |nhibitor
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f 20XVl 1, y-Secretase |Inhibitor XVI 11, y40-Secretase

| nhibitor |, y40-Secretase |nhi bitor |I, L685, 458,
Conpound E (al so ref erred to as DFP-AA), Conpound X
2003, J.

(see e.g. WD 98/28268 or Searfoss et al .,
Bi ol . Chem 278:46107-46116)]0 Conpound 34

((2S,3R)-3-3,4-Dif | uor ophenyl) - 2- (4-fl uor ophenyl)-4-h

Asy%rgﬁgiel\k ﬁg& - 2- 0x0- 5-phenyl - o
st higrepe fisoria [ mreaqndfing dpbita” yaciles ynppedenilin-2 inhibitor, is not
res@fﬁﬂé@fbeﬁng glodélor m%@%;?‘? ‘l]o‘_f f%/g(f)jﬂ, ﬁéﬁ%lpée%i@%gogi%‘zs)aﬁalo gues and

DAPT, WPE-111-86,
mimpgics) [The padsenViBE inhibiB th€oleide- FHHCAW ddd B8Rfore especially the

: 1% -36C. MMI11-38A and MW II-36B. Furt hernore,

o y- Sﬂélll:ar‘ré{r%%eéSIfl% i tﬁgpﬁ(ST g‘h%ﬁl@h mepghe rgickon bibetevity of presenilin-2

andpthese@itt ldsprofaliy b RS scribed,in e.g. 30 _

. \¥2005014553, Iywo20040?9(’3]{%‘5,1%%6%%‘4%%6&1‘3“@ action on preseni-

lin-Y9f GOEDIBBAR0r ¢IBRBN6A 0 BT e 45 A2844Bibed in Example 6. Particu-
5 US2006035884, W03014075,

e e NG R

mo)RRADES 8kast 50%?9@?%@%9@&%@%3&22&%9% %?%Wétrﬁreferably at

1 U?@%O6009467', US2006004004,
cast P %0 fnqogegigen withs coFolsample without inhibitor. The present disclosure is

. = i f h | -1-. al 1-3 - -1
j?te@&ﬁ%w\)§/%?%?géfg r?;r/ﬂﬁ:[ S&%’%ﬂﬁ%ﬁ%ﬁ 4?691@-0 gqa{tgiglyt([rapf Pge?qr;]iﬁn-l The term

no%ilﬁﬂ?n mﬁﬂn?{ﬂ(&;}e}aﬂ:ﬁto&nﬁﬁlﬂ%ﬁﬁ, A AGy LKB qnl‘ﬁﬁ’%?e%@x%lm—}related
enzy _sd.f,qc%lﬁg rp%%‘ﬁ@il.&c]eloy pyesenibin-anyeljted &)zypieerifiegess i“Becific inhibi-

or R s Y LRl By A e it e ec
versi on of DAPT |acking the phenyl gl yci ne residue,

Ex: V\PE—I%I -18 j s the methyl ester variant of DAPT, and
xanyplgs pf presepilin-3 inkhibitey includn yeSwurtae patibidrd, Y\REcrklake dbibitor 11,
S g, di-pepti de an | ggues._may_ be synt hesized as
Y eté‘lf’éﬂsﬂscér ﬂ| 'E’Eebdt“é;}ﬁog SEFCLRsk r & 4-Jeoestesy Leibisdr. Y, RO&etase In-

hibitdr. VNEYIRERAS: ThABibicb? 37 1 Veh a0y, QLhel i
L tﬁgl e presenilin ?’n%?%%rtetg%é)%%e%%é’gg grlpfibitor X, v-
ecrafase Inhibitor S8epiSedictat AahibRor KIE WS&SEMNE! InPibkBh XAt 9F
Inlﬂbq‘ﬁéxg{gso be any pharmaceutical y}p%cceptea%ﬁle gﬂ?ﬁhb? Secretase
i oVSceis ks dfibitorWk¥ giSectetmse talibitdroX¥Li y-Secretase_Inhibitor
XVIIAGRUE | ce e salt" is _as defined above. 15
PSSR M ARSCRH) Sl S S5 L ems bt 1
168548 s €oagloadd ' qAlsb NRFGFAUR GONSES! |9 QR e
gglzggggpound X, ang Conpound 34. Kggst Agpéf%%ugy%egee eg. WO
QEPeares et rahi, 003y Ti Bidorfiennd2R:46107-46116), Compound 34
((25,3R)-3-3,4-Difluorophenyl)-2-(4-fluorophenyl)-4-hydroxy-N-((35)-2-ox0-5-phenyl-
2,3-1H-benzo[e]j 1,4]diazepin-3-yl)butyramide; Churcher, et al., 2003, J. Med. Chem. 46,
2275), DAPT, WPE-II-86, WPE-III-109, WPE-III-18, WPE-III-141, WPE-II-31C, MW-
II-36A, MW-II-36B, MW-II-36C, MW-II-38A and MW-1I-36B. Furthermore, y-secretase
inhibitors which might be suitable presenilin-2 inhibitors are also described in e.g
WO02005014553, US2006100427, W02005028440, W02005040126, W02004069826
W02004039370, W0O2005030731, WO02004101562, W02004101539, WO03066592

US2006040936, US2006035884, WO03014075, US2006009467, US2006004004,

_ _W02005113542, W02005097768 and US2005143369.
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As detailed above, the pharmaceutical conposition

al so conprises an anti-EpCAM anti- 20 body.

Anti bodi es, particularly nonocl onal anti bodi es, have
been wi dely used for inmmunotherapy of a variety of

di seases, anobng them i nfect-ildus and aut oi nmune

di sease, as well as condltlons associated wth
tunours or cancer, gﬂrthe state of mnimal residu

Conpgeakle (Calhxoph@@,@w Y déddlaeé)ﬂ?a!&é %%(@égbﬂm%@ﬁw&@cmﬂ)l I-
46
ala@%—%ggﬁb ) %%ﬁg'p?ﬁﬁ@ﬁl ﬁe?1 HOhoC n%ﬁ%l](l\ﬁﬁ%l %%%)dn Q%%);)) is a benzo-

dzaicgﬁ ZicdghpbRfAND ABT Edr/e{Na5, Mlﬂﬁd&h’:&bhe{xﬁaﬁglr)&xélanyl] (S) -phenyl-
i ch has been used during adjuvant 1 nmunot hera

dlydib Gihneier, WABINSOREhS JriaduBAmH cURMERRCT IR AR G PE-IT-109
is EherRERIATNE BAAE et DHenk Bl B HSRLIMIRE 10118 is the

methiyl Estaduaneed DpPPT,hall iVePEI LGS theHvwever covatetpanen WPE- III 18.

anti - EpCAM antlbody IS preferr in th st of
Allitheseriipepbide B8y Sumebe RS2 -G @ia@ﬁgm Bisyi g coworkers

D ehhot ?Nél%b’ﬁén? S E7RN]1 escri bed ine.g. 30
(‘3ﬁg805o§842g. - 12 - Ah even ﬂnre pref erred
enbodi nent of the disclosure relates to nonocl onal or

bi speci fi antl odi es ai nst - EpCAM espgeci al | unan 4
HORB B hera B8 Gt T P HTS® URBh DBt B Brisent dis-
cloﬁﬁl& I’h%xeﬁenﬂﬁﬁmhﬂnﬂaf %ﬁg&ﬁ% b8 by phiiiaslammaly ecleprbROIt of the

known to the skil practloner The production -

aboan chomgwunds, antareiEpGaNEmD pbhomeeutioally sgtrieble sglt” fipras defined
act|ve 5 i mmunot herapy of cancer patients were
abof&scribed in EP 1140168 or US2006018901. Bispecific
antibodies to be used in the context of the present

di scl osure conprise a region directed agalnst
In mffatem agzhodimaens thfegneé@ml@n Pdelibiiorig aFhesied drom ﬂlﬁeﬂxem consisting

o CRNRTHT. 5y ey VP TP B RO0L b s

'tmﬁﬁtmmpnmaﬁe been disclosed in e.g. EP1629013.

Addi tionally, Miiler and Reisfeld (1991, Cancer

| mrunol . | munot her. 33, 210-216) describe the:
As {—39{3?&& Y64 e?gg a&*ﬁfYch%ﬁEaﬁecro%{Hosﬁfoﬁpa@s%' Ediepriel LR %qﬁ%CAM anti-
by fusing a doma produci ng nonocl onal anti body
bodggAintibediéy ﬁm&ﬂcu\haﬂy ngimohlenalofntibhdies, kavé pban wlrdnmﬂ‘ﬁ& Immuno-

nel o B SLEL S BN RRR RGBT PR R et o

conHbeﬂg laQRRlat @i Qﬂh@&rs afaian&dr, £1P3 thkSst4tBloP-nlihiBdl Gresidnal disease.
EpCAM O her exanpl es of blgfe0|f|c ant i bodi es

Antadal i JEPEANSdompestnabs spBeliFiacii it giacer (sec e.g. WO

98/5%68%2)914 ar%'gﬁ% t}%ll’%o ‘cféma 1[%)0%{ TCCo 'ug%é)Cd&M is Edre-

col @B4H M&il@&xf%lﬁﬁpﬁﬁtwen Re&d diuritey ﬁﬁ@mﬁﬁﬂmmhérspj bf &fton cancer.
nnnocghes/nacrophages NK cells and dendritic cells)

Addxﬁpnﬁi INEisl scanodigr drovzeant G AN inppgaghdulin. ING-1 1s a mouse-
192(%(%1&1?%0 Igé??nz ]uéggl))blﬁg'g%lﬁéhd%ﬂ%r EB%M FitR TP epithelial fu-
mo@k! dogevend Mimdy aﬁbP«E}jEIAM 4AEMIH- ﬂljﬁ‘éfeﬁé’cB i ¢ @nmtestaD3he present

Mack, 1995, Proc. 7021-7025)
disqlpsuge) diumpanantoEReAM %%%‘@Soafndatﬁ 2 B}EﬂilPeBBﬁ 36§ et kribed in ..

(?Obg%@gr M specificity were described, e.g a
i speci fic diabody having the structure

VH ant | - CD3NL- anti - EPCAM VH- anti - EpCAMNI, anti -
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25 CD3 (Helfrich, 1998, Int. J. Cancer, 76 : 232-239)
and a trispecific antibody havi ng two different
turmour antigen specificities (two anti gen bi ndi ng
regi ons which bind two difli?rent antigens on a tunour
cell, one of which is an a i - EpCAM donmi n) and a
further specificity for an antigen | ocalized on an

. effector cell 19 531.348) . Exa o]
An ey liﬂ@@nprf:%{;rgﬂ |€§r@§d15l}p ﬂ% g}ef (ﬁ%(il%srur% K 4’5&?%8{1%%&&)}1&11 or bispecific

ib ik O8Mn sk BECIAM] @Beci &l menbdignatot bgpesfic SlHodRS. Mono-
anﬁb%%%@%%ﬁs lt RE :M’é%g?mﬂ 3, CD11, CDL3, CD?E@CDZS, illed
clonaClagdbodaes ¢agp bel D@?{Wé,um@ybrdgm, te@@iqucasem@ to the ski

practgglﬁllg_ ﬁ %?écgzc i '\/!51'1(1':{13:5%6, (%\:ﬁ/j’%p(ég%%vogg%lgl?ﬁ éa[%tzﬂi?di((a:sD % 5.’ for active
immiBFRAR Yy JFRnRF paicntnst deneibed i BR1 o1 68)enidS2006038901.
recogni'’zed by at |east one of the nonocl onal
anti bodies 17-1A, 9.2.27, NE150, L6 or CAl 25. Any of
. these anti bodj 3 the £R5LLY URBloME chR@rise a region
BISP???/‘E%%{%OQ}% g? égﬁ?ée&%l@ggg%%gﬁg hu?raﬁ% cyt okion_e/ Si ﬁlgl e
direcfdaigindNEHOANY afd st lems of@regidnedicteted\agripstof diffsrent molecule, e.g.

cytokine 5 such as. GW CSE and -2 .10 Ep 0Si ti )
sesinsbCPS. Henec §eger Pober TRSEHis 26 EPCAN BT RIAIHSD bl Kpepeutic

106 Bad) ai i | O 85, VBilsPariHdigteld (1991, Can-
use h?y%g?ﬁ@dég%g\gégrlﬁ ﬁ%f%fb@@@ EWV\J})(F?&H Dr§ug Di scover y_e ( . an |
cer Iohdiayl. LidfabotBep 3352 1167 166 ed@be thmgonsimyationoh &re diffrent bispeci-

e anieeies 9 s« Sopanctes rePHoY e s S IR R vt vy
eithef l?lg ggep @W&l %%B%@&n@ OKEr0R b B0 gy} ihwhdoke, Kitvesani (18P5,yCancer Re-

human cyto- 10 ki nes and N-term nally fused .

seardhUiBaA4Gd- Ml S deswsibas Mpuddremabispecific mopyclapd aptihadigs ggainst CD3

ERCA | Tt conbi ne t -bindi ng... ' . .
s AL RO B el s o
the tﬂ%e@if&%&%bhﬁ%ﬁﬂi,%?hﬁ@tﬁi(ﬁt biGPgCt hinit-FatiNd dehpise 13G2a)) a

W'th one armthe Bi TEI' m nol equl e binds to a.target v cells
comjlefel Ig molgculg V@H‘ﬁb@ﬁo bids ang sapmjat@p%&mc%ow%&pﬁ: CESsory ce
(likel355 ! n?(eﬁ%gmg Ak R QRI9Shd AL @1 thiRhbh iR F¥8Edon (Zeidler,

cell' ' fromthe patrent's own i
7. ImhRurdoMMNYYD), F3S t1AT- 1062 )earidhm dntit EpGMi omtinCDR bigpesific antibody in

cells is established, Bi TE pot | Logger :
the wgem@ltVam-wVH-aﬂd"éedn@@mmﬂnﬁyﬁé%%a]{dg%t L% 5?12-&“&‘1- Scl.
| cordingly, such cytokine/single chain
92;@%@ﬂ@%§fes for delivering any cytokine such as GW CSF
or IL-2 as well as Bi TEl m nol ecul es, each conpri si ng

domai ' Ep( ) .
I addiion. o4 1AM SNEPRS 6yneriat P BRCHARESREAicRY i described
e.g. grg#%&ycﬁn&aﬁ HM@%%&I étﬁﬂ:ﬁg{: wilﬂ;ﬁﬁ_g:k&ﬂ.&ﬁ]ﬁ&,@d-\[}{.@ﬂﬁp@m~vbmﬁ_
conpri CE in

ses a T. ibitor, a presenilin-2 inhjbitor i
oo (@Heiliriah, EA98] HEPCANhenT: To0AA-239) and priBsnsRMic AgERRAY Ragfng two dif-

i GO oy e L B e B gAY wich bind o diteren
anti %'E)H%%Hﬂbhﬁ@ééﬂ, %611@65 &%Iolhtib an(aﬁﬁJEl}l)EIAMrdomaid) Iah?uaf;l]rther specific-
ubst ance as defi ne el ow. Anot her _subj of .t he .
ity for e emtigediloedlized o anedifecios el (PRl eH %8?;]%"%%5[ Offfg antigen
|.nhj bitor .of, E av L easte AMBW; i . CD1,
ocalifl SRRt en TEO AT B AL nRApE2he Bwing nipens
CD2ATRUD4,20B8} CHOr Chise (D Bt GIY, 67D 61 andg ddiotype, CD33,

. 30 The skilled i t hat .. .
oS, oin g U DA Blge o0
2, (ﬁ}g rdrﬁge%ﬁlgabﬁzﬁnmilt o2, BID6 ofeds ot dbastbye of the antigens

armaceutical conpositions
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defined above can be used for the manufacture of the
medi canent for the treatnent and/or - 14 -
preventi on of cancer . Therefore, the definitions for
and exanpl es of |nh|b|tor of EpCAM Cleavage
"anti-EpCAM anti body", "TACE - nhibitor" and
“presenilin-2 inhibitor" as well as the preferred

enbodi nents for co t l's f
oS BRI A0 R s s
Any Bf" o@fr%g fn%?r bRASYERE aRyiRE 06AAE Beser disBloaure.

pre erre ment of the disclosure the inhibitor
of EpCAM cl eavage and t he antlEpCAM anti body are to

ver 562 S S SEERb SORRSEL U A gt o

suchaa% @vetRrgl sdf mromnid @p@mcwmfvweng vidie dbﬁhﬂabdl t(Sd&haﬁter Cancer
EpCAM cl eavage and the antﬁdE pCAM ant i bod

immiul 2061 T ) welss SER” atpleas dPispecitiilogsll Engager molc-

culesé gﬁ&ﬂ zfé’ug %sc]ogc%g{u ngir@S S;eB 95 %gf 82%?%5411%01{111@/ smgle chain

- antibo@lk Rhidyobe sfodERGDY @lge@mﬁ:m@nid hemdimerid &me structure formed by

anti - EpCAM anti body, or one, for. the. TACE in
bumam §Hd readf6 kapmelomins (stermiaihodybaith Cﬁ@“ﬁﬁﬁy%ﬁﬁ Iigan cyto-
o)
vineff¥ ity ANl SHHOLR A Sl (cFoRMirc for Ep-
CAM, Aﬁﬁ“ﬂ%ld@mtﬁl{e, thengnfop rb@enwné%mdliﬁ:reﬂt amibiodies gm, one single
and one for the antlﬁpCAM ntl

polypetide dheimons #esp eblehr ismg! e Jepling & wfifodip; Vit oe arm e

BT TAFRESILER 10 X AgaoRhAbL S, ﬁ%ﬁiﬂ%ﬂ i ZEPEANREbinding prtnc

and d@thitheasthér asmctomdf ecll, aiveot potent typd ofndilleR) p@]efrorg the patient’s own
sol ution, buf

i S QRS AL B DSBS, BB gy i

ger ﬁ%qr QGECE ﬁﬁnﬁi@selécﬁﬂrhlﬂ/r@mﬁlhﬁt@tt@e Birged icell Atdd)li’fdhngly, such cyto-
osphat e, glycols 25 such a propyl ene gl

kmelsﬂtgm shag alhtﬁmﬁleetfhly felpieaiag emz satokmigyuch asi6 g‘{[@ngQFglar% as well

e SRS, B ERF R SRR R R D S

by tHRNEmE PRS EHC AVSartibldy'as et hyl al cohol , i sopr opyl
al cohol, ethyl carbonate, ethyl acetate, benzyl
aIcoBoI benzyl benzoate, propyl ene gl ycol,
LY le RrITBHE el RbdeScibifribeds TACE
tgun nu 7é%&$#%%%§%g%%%¥%ﬁﬁcorn oil, (§g§ﬁean ofl TAC
mhﬂﬁﬁﬁ,t aBﬂSreQﬂnhlm—B Yiihibitor and an anti-EpCAM antlbody

The pharmaceutical composition of the present disclosure may additionally encompass at

least one pharmaceutically acceptable carrier or auxiliary substance as defined below.

Another subject of the present disclosure relates to the use of at least one inhibitor of Ep-
CAM cleavage and at least one anti-EpCAM antibody for the manufacture of a medica-

ment for the treatment and/or prevention of cancer.

The skilled person will understand that any of the components can be as defined above for
the pharmaceutical composition. This means that any of the pharmaceutical compositions

defined above can be used for the manufacture of the medicameni for the treatment and/or
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30 thetic fatty acid esters such as et hyl ol eate,

i sopropyl nyristate, polyneric adj uvans such as
gelatin, dextran, cellulose and its derivati ves,

al bum ns, organic sol vent sj4conpl exi ng agents such as
citrates and urea, stabilizers, such as pr ot ease or
nucl ease inhibitors, preferably aprotinin,

3 G eﬁf{{e QIdcRRRShRtdr Andex HiEEE6F Ahhibesr of EpCAM
Ime“%ﬁgﬁbgggﬁgﬁggﬁra cgﬁblﬁ met hyl - and/ or e e
cleavRp@pimaEpbANEatiborly Y ATAGH inhititer't ands peesenilins? iehibilgr, as well

sul phi te, xes apd 35stabilizers ° }
os B bR R0l HESHD MR E T Ae or e o
factuﬁ/\@l‘%! §18diBment WP ROBEAAARO2A 0r bPeve@ &R2BEF/ 005077
avouring and perfum ng agents, preservatives and :
antioxi dants can al so be present in the conposi tion. '
The physiologi cat \buff ot Sohut o A& aalye basearhe ani
hlaB¢ﬁ§%%F@QPdggﬁg§%anégﬁg%f%ﬁ#éﬁgﬂﬁﬁﬁggﬁgppr8&. £

EpCﬁM3 allﬁib%_d%r laft 0t ddasihRteral gidutiinaapgly osequahtially an démarataly. There-
osnol ari

rity of approx. 200400 npspol/liter, preferably. .
fore, Ghe asgicoRentz0ay 83 PERSSHDTY 4 PG {ompafigy pimbrigipg o ntibitor of
LGAMENL | 3,0 gefe hiPs el HAlipQ temsihd 3R] Sich as two or
Epcgsggﬁ?@g%?néﬁ%fggnlc uf §p§&§%ch as,??or'exanple,
threePofh@haRsy Fotsixag pke, fHeaagahietscnb ofaf epmptise svobiofifrplations, e.g.
(tris(hydroxyl-nethypaninonethane), HEPES buf f er
([4-(2-hydroxyethyl)piperazino]ethanesulphonip aci d)
- O&ne%?’(ifz%ﬁiﬁ Bdr %pmrb@ela'v%‘dnd%@ B&H1RS shtPBRCABA antibody, or
acidy. “The ¢hoice of the respective buffer 1 n general
- depseothe0MChahilsitirmed obefdréhe ansi-BpGCAlY! antibedypioat o

buffer is suitahle, for exam. 10 pig.{ i.0j j on
~ 2R PhSIIORALA L h r o OHRgS oa“rnﬁi‘Eé)rC?f{ul}daaﬁlﬁg&}}é
medi cament as well as suitable phar maceutical | y
acceptabl e carriers or auxiliary substances are wel |
or thkeediommtlatidgrisee.one of skill in the art.
Phar maceutical |y acceptable carriers and auxiliary
substances are a. 0. chosen according to the .
—  Pb&YRirlthO T ACTSREDIHE! dheae tHedgadednflined] inbibiwe ], orkesfor the anti-
The inhibitor of EpCAM cl eavage, particularly the
TEgEAMPItEIOdBr or the presenilin-2 inhibitor. will
normal Iy be adninistered to humans so that, for
exanple, a daily dose of 0.5 to 75 ng/ kg body wei ght
Eacl{ ﬁ)’ﬁguﬁﬁg{x ﬁﬁaﬁ%&ﬁgﬁs{’ at 18asP Ond i1 3Mddn MR LY alcSeptable carrier or
Trecerved. I's dal y dose may be ‘gj ven |neg|v%ded tonic saline
auxiloyevbstinogeBramplesy of $4¢8 spbgaicss agfisHyRerglised yyater, 1sotoni =
Rin%é?%&gﬁgn, NRgREY 8fbaaiflot herdaaii a&:é@ﬂ‘ arﬁidmisasi s¢ walliasrtheir salts, so-
. _dependi ng on the wei ght, age.and.sex .
diury PRAmon SpAg g e 5k SRR PR b ich Rk Bnodce, elveos,
suclf(@ﬁﬂipgdeﬁa gﬁ&bl} @stetsenitch s athod oitiategandostiyl laurats) g;ggs; such as glu-
nown I n e.art. a solubilizin
coseq Garh ush HiE VS Mo S s Uik, sEARK ?@Efsfé%ﬁ St oy ine
agentd hikd eroulsigiietsysuble asdthiyh Rlsplal egorropHitenhel, sy gapbongte, ethyl ace-
! ! | BrdpyRent 30@8], -1 bikyRRe &iygol, dih@hyl for-
uﬂQQ%sggf§¥@§%%?%%%ngﬁﬁF%B{o 25 , nor p? fe?ggl %5 i1 svi-
mangde pilsi ok ¢s royndgut @il otippiesd Eﬁew&ﬁﬁv ﬁoﬁ?eﬁ% o éa%% ot syn
thetib-fABy A5 aets SR asiiefl leakd, ysoproph] iniygsthie, @BPmirfigadinians such as

er kil ogr of body i ght. per A :
selofi AEHER; GAPL-ec AR s TN 0 AR org e solvents, complesing
agert€Gichl as gantentst atep, stapilicersr sugh g padtease v muskepsst mb];l?_ltors, pref-
arent.al admini t | eh as benzyl alcohol,
erab R A o o AR ol LIS, SHREHEARRSR os benzy ;
methylt pafier propylpatabentsi pxidetion wé}hltmm%lchéﬁsr%m%&%ni PHhplife, waxes an
stab2RrsDB R LERBIIO Alolitd AlitIRaaBRE QNG dthydiags, sweetening,
sol'i osage forns for oral administration such as
capsul es, tablets, pills, powders and granul es,
l'iquid dosage forms for oral administration such as
pharmaceutical |y acceptabl e enul sions,
m croenul si ons, sol uti ons, suspensi ons, syrups and

~1 R e
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- 16 - stration such as oi ntnents, pastes, creans,
| otions, gels, powders, solutions, sprays, inhalants
or patches. The specific therapeutlcally effective

~dose | evel for any particular subject to be treated

Wd doopuagigpend upon a variety of factors inclpdimepovi®sors
actil vity of the identified c&g‘pound t he dosage form
the age, body.wei ght and sex of the subject, the

(bt OhaYe rél{;kﬁ,agﬁ{g%a{sgrﬁ%er&a@ J dnlf %né@&aaafs%awsb eTHeMeRt in the

ek S P adrox. 6080,
aempasitien. uFhscphysielaginsh ht‘ffi’rssoﬂléloﬂé’r?fg@ Yf‘?ﬁs kY aPPfOX
ésﬁ&?aﬁl%rm{ Bf‘%lp%x WSEV Snitnl Iﬂﬁldu)far @@HQﬁTappﬂtbxaT fpandulr an osmolarity

ng g’i‘?‘gcg({ﬂ‘% X%ﬂ'@ i P]ie eﬁab(!# é)r()d(. Ebf 8%% ;}ngsnc}(rylll tﬁr The pH of

- thedkdieamatt inin geheet adjusttdasingraguitiblppresnie prinprearie huffer, such as,

; th Nami-
fgllr g)\f/a(%xﬁt < (}3?] fgl?lﬂebﬁslﬁhsﬁ GhbQPhafeBurler, 988 BB, @r’iﬁ@ﬁﬁi’roxyl me yl)ami

T ancer to be. t
roreVentle RS bttty (EAAmerionEs oy S oot acid) or
NIOBE %dﬁerJ(S—Mrpﬂitﬂﬁio l-pwpmlnlphbmaﬂde Therpbhiob bfige irespective buffer

| Iﬁg%&ee “%gf’]%gh Ef%h?ag %f&%&gﬁt? Aﬁ’l% lﬁi'fbo&&fe iC&litable, for exam-

cancer,

plley ﬁﬁcprhm@onaamélmﬁlamépluﬂam Msglipds fas o géé’l“fdlcamem as well as
sGRAHE PR aceRlidafly6dptdbi \G@iiors bi :ﬁﬁﬂﬁfy fubstaes afeond] known to the

L I L TNTT T —

ol. ptrpbroaordemyto ithwoprevaiinepdasagecfame hrrddd@t@ﬁd OPTRPRIRAE-

primary, cerebellar astrocytoma, cerebral astrocy- 20

108 neibor koS s GTEIRBRETALE BByt & B8 reseritin? o

hmit@ol'  OgiEinuRallycbk edminjstaréit mriiumany st tet, dor dkemplej ¥ daily dose of 0.5
er C rect-al n
tq_l7 gljlé?kq bo r%%o\!vz?rght gfef tr%ﬁ il ffgn%enrlgﬁ% 66dy w&'éflﬁ 1€ fUdSived. This

ndonet r’i a

, daltljeﬂq)qq@naorghﬁp(géven 1@ ,@@ﬁ% 1 @@mg@%lpreexgﬁ elgpunt of the compound

r600ive8 'afd ft@{'@ohﬁé oiff acﬁllﬂﬁﬁlﬂftﬁm deyéndagroarthalwetpht, mpe ehd sex of the pa-
extyr onaga erim ge
1 S LGP T pa it Gt EPRYR bl AR8RRLding to prin-

cipdesdepwn grate raltchcaiImmit)d%@qcf@ms Wi sentain abeig timgfo 500 me.
carcinoid tumour, gestational trophoblastic tunour,

| Tﬂlg Iﬁlgqngggﬁsﬁ p%}bo?iir I\ngé %@’8?%%? to G5ns antgﬁthfor example, a

daispaqdn yHegesde afdnZeng td 50 mgopefesably b2 ang l.m25 ing| mpre preferably
%I l%%t%%f: E{éog@en(t?gggﬁffe WE,8851 25 ﬁ%ﬂﬁ%'m@st preferably 0.25 pg

cancer, |aryngeal *
t@mmmutsmer@n& b‘é‘&i/‘i"?‘ 'PShAr | |iver cancer,

| ung cancer, |ynphoma, mal i gnant 30 fibrous

TR oh SRR AALEE TR G Raal Recly LRS! R or vagina
admiatb. d’fmpta&@ﬂ@yn%uail@n MUE‘%EP&’CW@W“% afteasptangaup, intramuscu-

142Gk enBhd &Eiﬁﬁfa eﬁwnkm&hﬁlﬁﬁﬁkﬁ@ﬁ.l ne neopl asi a

syndrone nul tlp e nyel ona/ pl asnma cel |l neopl asm
mycosi s fungoi des, nyel odyspl astic syndr one,
Thy éranifesiph@s tarcherprebapd of vireuatdpsage Birge as:éudmgasélld dosage forms
DA S PRh 20D A caﬁélﬂélssta%?éﬁsc {ils, M@E%H YREERE, liquid dosage
cancer, neuroblastoma, non-Ho g cgl
forms for oral administration such as pharmacgutically acceptable emulsions, microemul-
sions, solutions, suspenstons, syrups and elixirs, injectable preparations, for example, ster-
ile injectable aqueous or oleaginous suspensions, compositions for rectal or vaginal ad-

ministration, preferably suppositories, and dosage forms for topical or transdermal admini-
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- 17 - lynphoma, non-small cell |ung cancer, oral

cancer, oral cavity cancer, oropharyngeal cancer,

ost eosar coma/ mal i gnant fibraqus histiocytona of bone,

ovarian cancer, ovarian eprﬂﬁélial cancer, ovarian

germcell tumour, ovarian |ow nalignant potenti al

tunmour, pancreatic cancer, paranasal sinus and nasal )
stratiavistiph esnménentparastechyaredns, detmer gelp aeivderse selabens, sprays, inha-
]angQggacﬁﬁghrpnncytpna,.pineoblastona and

sup é&entorlal primtive neuroectodernal tunour,

pituitary tunour, plasnma cell neoplasm multiple

Th Meﬁﬁ&ﬁ%ﬁﬁ“éﬂﬂ%ﬁ&é Hodl 1@&%1 @BanyPattioal sﬁlﬁ_jtﬁétlrta bbe treated will

nervous system |'ynphoma, prostate cancer, recta o
densishaBen 2 VEHY OLFION R BHEE e artbay O s UL nd: the dos
agd fald Hyasabedneighahid/ sexyofithasdbicen der durstionc ofithe treatment and

. S | cell, lun ncer f ' ..Sez
R
medinehamas®) be ewdlfor tha trestientansbierquevenson of gangeyi@ a mammal, more

, pﬁ%ggﬁggqmnﬁgggggﬂ§ cell carcinoma, stomach (gastric)

anc supratentorial primtive neuroectodernal
tunour, testicular cancer, thynoma, thynona and
Thé PiahtcERicEl aifbsiticAydfahé dizalosee,or thameiichnam mawifhctured accord-
cancer of the renal pelvis and ureter, unusual .
ingde Hesepresent digelpsuan o6y beuped F therdarapney |an%¥ peyention of cancer.
urethral cancer, uterine sarcomm, vagi nal cancer,
visual pathway and hypothal am ¢ gliona, vul var ‘
Thé aaeer to bebrddtddd@dsir pesvieatedmeayds atywanceenEsgmplid oficancers include

t umour _and women' s _cancer n a preferred odi. ment .
i S OSBRSS kb B S SR nceica
car%\\/ﬁgﬁlh,eﬁﬁﬁﬁ?élh@ﬁ c%éce%?@@-m’l—%ﬁé& [}&ﬂlp’}ﬂoha\éa, anal cancer, astrocytoma, basal

r-expression Mis seén with all major ) )
celt asreinoonmbil¢ rdaet winewe dliddeBadnrar, bope \ghcaxpbraim sigm glioma, brain

77, 699-712). ver, . nmost pron nen - 20 S
i gt RGBT AR o EREE) by Byffionf carcinoid
mohANChfcindM L SIRLRBKEARE EpriMBE), | Bereh@lafh@fdciipmaf b@tiral astrocy-

squanmous and adenocarci nomas of the cervix, EpCAM

tonm/mrbgpme gheron, avadceal losecenirhildherr ¢ancerp chronicdyPhesgic leukemia,

fr] . _ \ _
oo R, SR B L0 SO, oo
tal REfdR! althieohd 0-&ANBatphivtas ehémhesdall caporert, kadgnemipl uterine cancer,

consisting of Barrett's netapl asia, col orectal
gﬁéb@%ﬁ

epasdymomemasorbageal wancsst Bying'sc QMU Gxfasrgnial germ cell tu-

gy, 54,0 P Stﬁ?ﬂﬂ) ' ﬁﬁﬂ%ﬁ Gebhiklaats chcga . gallblad-
mo%ne%l’u:ag%%gglcg% ‘%162[0 , g%sf%p a eaF!b gast r(i:c, b\%%erfaé?r??r_g
derdBghcG gkl (semiach) eamcer, 3ghsAnntidstinal seapgineitl lofmouhegestational tro-
present disclosure nelatfﬁ 0 od of inhibitin
[

pheRprtier tugsivpr B4Ry Baint &8 eﬁg%gﬁf[a e B8 iy dpyocetlular
(11{&3}]?36@91 'HHH@&%@?@&E?ME@%@ CWMer, tiiRESIAr melanoma, islet

ti'ng Ep eavage. The 'met hod may be

cele calomonan(endoorink rpanorcasgnkiposid sascore, kadneyTigenal cell) cancer, laryn-
" inhibitjon is reached by cantacting,a cell a .
geql CSR¢fa; LiB 8, Prel S0, BT DR S Eet s Saegt ifnghoma, malignant

fibfRB HNHRY toRa JEHAMoSteEAY B, riddalIbbIRSInE O claBymfeneky] cell car-
I nhibitor of EpCAM cl eavage as defined above.

cinbmef eradighynt ancabelipmhi bictasiatia sapasous neeke sarier iwithpoccult primary,

I nhi bi tor. ma e.further ¢ I _ne | :
e ol Bk gt Her IR aR el ncgplasm, myeosis
ﬁ@@[@@jnm%lohyﬁﬁasﬁb | s§nlRnih) eRFdoBRplast iy stlepotifititiveodisease, nasal

or the contacting including a sufficient tine, .,
cadty] andhpasaussplcEMsy SANRe NaTOPPAENEFA GRYSY, neyEyblpstoma, non-Hodgkin's
anti - EpCAM ant i body, appropriate tenperature, nedia

and so on. If an in vivo nethod is intended, the

statements with respect to the pharmaceutica

conposition as well as the manufacture of a

medi canment are to be applied correspondingly. 10
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Yet anot her subject of the disclosure relates to the

use of a TACE inhibitor and/or a prosenilin-2

i nhibitor for inhibiting EpCAM cl eavage, wherein the

may be as defined above. The TACE i nhi bitor and/or

the presenilin-2 inhibitor ay be used in vitro

anﬂ/gr in vivo. The details relating to t he net hod of

inhibiting ca t he pharnaceut i osition as
Iymphgmaepen-8aH el RIS ARG BROE P%Vé% C%R}msﬂaryngeai can-
cer, gsq Fl%gmﬁzqﬁe[h%ﬁgﬂ WD Wistiodlyldha SIMYREHvS14R] Bfder, 0$vahﬁﬁf epithe-

I sclosure relates to a nethod of |dent|fy|n a

lial ccannqmwmﬁanwfmlceﬂsmzanummfmaydnwenﬂw‘t PQi I'f@ﬂlﬁy pancreatic

BNCICTENTIRE T I T T o -

chroRBBREHATpinédWaiBAS Hid fPriBfeAMAl Prieah 3@ feurfedidi@rmal tumour, pitui-
presence of the test conpound; and

tary fuenvir plysm:rgcqlh@eoméagm/md@phmﬁela@aawlwr%‘ém(%%%lg}éﬁ@ma primary
centrlgj 8%1%{??3%33’%@63]1%[@9 OFHE 8{’(f’st L& C%l%glu ‘}gcgaul'nc%nge%n}éﬁﬁl' ﬁ?ﬁ%{.‘lcﬂley) can-

cer, F@inBbRSona, HABAsRYeRRIRE, kalivaagghing dah@dr soedma, enall cell lung
used to treat cancer in humans and oth nannals

cancep SR disgre areop.eReEALy BINGEIS FKE ealRCTh 0&3‘%?}2%11&) SR cancer
(mel%c{n%i hlr{xl n- ﬁﬂc% Rarlc P;atsofg gEHPQI %jrcglﬁg':sqggﬁlbyé dan &fcmoma, stomach

pres eterm ates
(gasm@ﬁﬁmd dnpﬁattﬁmﬁallmhmhvé aeyropetodemil asnaurt tﬁshcdapsct@mr thy-
h
oYM PR TOORFPre BRIy S eianSer of the enal

pelvﬁ%ﬁqﬁ&éfj Wbkl ah&8¢ of SRRMBA. LII%L’ |aﬁd rﬁé.'l tp'eﬁf‘l)s’ &frdtMral cancer,

I'al or human cells, generall
uterine sarcoma, vaginal cancer, visual pathway and hypothalamlc glioma, vulvar cancer,

Waldenstrdm's macroglobulinemia, Wilms' tumour and women's cancer.

In a preferred embodiment of the disclosure the cancer is characterized by over-expression

. of EpCAM. Essentially, over-expression of EpCAM is seen with all major carcinomas (re-

viewed in Balzar, J Mol Med. 1999, 77, 699-712). However, most prominent EpCAM ex-
pression was observed with non-small cell lung cancer, prostate cancer and in the majority
of both squamous and adenocarcinomas of the cervix. EpCAM overexpression was also
observed in colon carcinomas, gastric carcinomas, breast carcinomas, head and neck carci-

nomas and ovarian carcinomas.

Even more preferably the cancer is selected from the group consisting of Barrett’s meta-
plasia, colorectal carcinoma, e.g. metastatic colorectal carcinoma, lung, stomach, prostate,
hepatocellular, breast, renal, head and neck, oesophageal, gastric, ovarian, and cervical

carcinoma.

Another subject of the present disclosure relates to a method of inhibiting cancer compris-
ing contacting a cell expressing EpCAM with an inhibitor of cleavage of EpCAM, thereby
inhibiting EpCAM cleavage.



10

15

20

25

30

- in vivpgrthodds ditepsieds i atpments Mpthgetnsristo

may express or over-express the above-nenti oned
conponents. After the cell has been contacted by the
test conmpound, the ampbunt of EpCAM cl eavage in the
cell may be determ ned. An @ggent that decreases the
amount of cleaved EpCAMin the cell may be used to
treat or prevent cancer. 5 The nethod of the

The HeHRJORW Be WRNerBdiSH: 6 WAR iR vROShéthYE "BHRGMRIbitRN is reached by

negative control in order to confirmthat the test
contsytisipenellsanddiskicn grggnopdotly withtea gftesiivg sroens ef g |inhibitor of Ep-

hows the | eyel. of EpCAM cl eavage. i i.nhi bi ki
carbiBSEults B g oo E RN AR YAl B PR sove
PrefGaIRAUNACENNRbASYF addPordepesdrilne? ittabitee vely fepANkr combined with
cl eavage in the absence of test com 1

[ 0 pound.  The
an an@$ipCodvipoubetlymsyddfiacd eprve dbe wkillad parsen Wilk begbleig) oose ap-

buf f ar t di | . . E . om0
prongiePhBOnLF 1 CHERERE BRI AR 3 bRttt EQRR e tifaion of
inhjlﬁ{c_@(%?: aPordli- BHY AN astiody eshpesfiriatsicnpemnye,coefoand so on. If an

which is known to inhibit EpCAM cl eavage, such as the ..
dbeEharmageudal @mposition

| ifigllest
s AU A U R B oA et
activity e.g upon binding at | east one of these
. enzynes_ or upon_j-nhibition of .the bjindi of .at | egst
Yet M@f@bjﬁ%@%é&;ﬁ]@gﬂp Selﬁﬁwhe -Pﬁ%otaeﬁlﬁg%u@éj(ﬁtpg andior a prese-
nilingfritﬁ{il?ﬂd}q?o} ﬂﬂﬁhg @?@Mqleévﬁge,t@%eﬁqu%md&ﬁled above.
any of a number of 20 types of ‘cells known'in the o
The dACE kdibiex anfbloe the presandlin-2 elyibiver gmobmused ig véiee pnd/or in vivo.

cul ture. . Such cul tured..cell.s maybe can "
The o sTaing5 o e Ot b be®. GERRRREEHA conpgsiion as
wellQ R m&fithetlb RE RSt ANEman bt Aeplexashkgfondingst t o

nane a few. Additionally, the cell may be a cel
within a nulticellular organism For exanple a

..Non= human | .such d useful
sillggghgg e SEPe R B Al Aol s pffdind use
as a hRAVAREr ageht JdpeprigRighod may be used for the Screeni ng

of conpound |ibraries. The disclosure is further

(@) i PoniaehingtadestisysteMEOPFIsER ng fi gures and exanpl es,

ich intended to linmt the scope of the
\Smseﬁﬁbmg‘i&%sure. WO 2007/ 141029- 20
- BT/ ERZODAA0RI0REZnHQIRES Fi gure 1 shows that Epl C

Is sufficient for c-nyc and TCF/ Lef induction. (A)
FFeREPMEOWEEe transiently transfected with YFP

Epalntl J%&i&% E78IoPtheTeflcanpblfl; ard h
®) ag%gr tﬁgﬁg ection %ﬁgg@Pgéels(vgfgeqssegged upon .
(¢) | iteutibliho thengstwedrpamdcist inti-pmiceraagenaif thsodp gleavage is re-

conbi nation w th HRP-conj ugat ed, secondar ti bodi es.
Fatoed 1o GHEPEISOnde R T SO  SSL RN Bl | POt es.

menbrane. Shown are the representative results from

three independent experinents. (B) HEK293 cells were
The tredinsi retatdsyio theasstaminelor neets tppeouihbpmwedpiregffgucer in humans

and E‘BIIEIC fn\glﬁlﬁ)n & h%slrslétggd BJI' &%?r@'s%mt RIGEREE o BehhisBd T Freen for agents
that inhibit TACE activity or presenilin-2 activity.

To determine if a test compound has such inhibitory properties a test system comprising
the above-mentioned components, e.g. a cell such as a mammalian or human cell, may be

contacted with a test compound. Cells, particularly mammalian or human cells, generally
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to Flash or FOP-Flash TCF/ Lef |uciferase reporter
plasm ds. For a control, cnv-pgal actosici sse was
co-transfected in each well. 24 h after transfection,
|l uciferase activity was assessed and corrected for

P- gal act osi dase activity.‘§ﬁan are nmean values with
SD from four independent experinents performed in

duplicates. 15 Figure 2 shows that EpCAM i pteracts
may \fEPTessTADEY enekPesss he ARoyermentiongs ﬁ;iompgﬂe ¥ /gée_:rzﬁgnc&ll has been

i) CAM Blchvdol S@tiRscelliomy be deter-
cont TS SRR SR LA el oatinselias be do
minddnrmngpntethipddcapsathomnoustimt deged EpEpdd it fhe qelimay be used to

EpCAM | munopr eci pi tates were separated upon
treat SHBIPAEIRIY EpCAM and co- preci pi t at ed PS- 2

N-term nal fragment (A) and TACE (B) were detected

with specific anti- 20 bodi es. Additiagnally, . i
The EpGaNoYER disdosuramsy else [igcladanpystittcaid{os apegaiys qogfrplin order

and | Is were treated, for I Al cat ' '
o o R By RNR E F FRE  Bh8e eve o
EpCAM Rl e WillRjut ZoiiBlion PIBé abgsive wsairesnuebe asepplawatiout test
upon SDS- PAGE. The fornmation of Eﬁlc was ss?Fsed F tost
compgunld igswderf todetgrminsoledsve! FrCeHYi HeAREH ngier? sence of test com-
RS04, ugat Melcred i f8dr,or the diluent
pourd {4, 1B BAEBEG AR08 1R ER: d SumBlbittlor e
useddfof 1he téeun toapelings Tha pbsitvesamirotrderhbomstrates Edibitiow ohEpOAM cleav-

age 63 Py D PP B8 BT RO RGBSR EBGAM cleav-
age g.{c{:l YUE e ’gﬂbﬁ art ﬁ??es%liﬁ—ﬂﬁ@i%déséﬁﬁ&%@ﬁ@@ﬂ Wl a4 6 Exam-

rom condi ti one upernatants of both sanpl es,
ples sepatsdbathplip@n SDS- PAGE and stained with specific
anti bodi es. Sho re.the representatij.ve res .
A e onhG e o e e PEL G L b e
QL5 a0 B usSH InBititi NS 86 badiv &ihat TAGFompeRthésecnzymes to
°ne§ﬁ§%§? Cg?ﬁ nuﬁ%gis were assessed at the indicated
EpCAMe poi nts. Shown are the mean and SD of two
i ndependent experinents. WD 2007/ 141029-21
- PCT/ EP2007/ 005077 Fi gure 3B shows that EpCAM
The @6MOHLHR BeteAtiue €% fpbiGial of tRtteatompdirid 298 be ahy of a number of
were transiently transfected mﬁtﬂ §B§§N$YFP. Such
typeexpedisdinormpn s art- o anameles diccioh ManPLG HEWBAR dgellicpiure. Suc
regonbi nant t G9QIRE M , fibroblasts or an
cult‘trﬁ‘gﬁgr?serg %GA({%%%% eﬁ ?’n%ggglb%\’?ﬂs{é}f ndi cat’eo‘lj,E‘E)t géft Fss were Y
otheP @€lY paterdidvdedEp] Gef campldspjustvmsnamsse e dAdditionally, the cell may
specific antibodies in 5 Cﬁgbinatigp mﬁtﬁ' al such as a
be el wBhinuy mrudiirel alap Raganys L N 9T FE gk 2 FER P ETEB AR
moug® é%'l}{eF el @Stebt tﬁ? ﬁﬁiﬁ% &Eha g &ﬁﬁﬁﬁﬂnﬁ% {hREVWESCAM Heavage.
addition, actin Tevels were assessed and denonstr at ed
equal | oading of the sanples. Shown are the
! ' lsERedih @ BF LRpduRdamendgnt
The@%%%%ﬁﬁé% sh%gf?ﬁgﬁgd Fn guplicates. 10 Figure 4
shows a proposed nechani sm of EpCAM acti vati on by

cl eavage, nugl ear ansl ocation. This .
The Jeioe & e cOHh TS Aoy DALy P B LHibles. which are no
inte 'tsi‘ra{niﬁﬂheaaiﬂerbe‘ﬂn@%wdma@ﬁney EpCAM De novo or

I gh-level overexpression of EpCAM as has been
descri bed for a plethora of human adeno- and squanous
cel | carcinoma, may provide the initial signal for
this pathway. In normal cells, EpCAMis found tightly
associated with 15 tetraspanins, CD9, CD44 and
claudin-7, and perhaps other proteins wthin menbrane
clusters. Wien EpCAM is overexpressed, these bi ndi ng
partners may be outnunbered which can facilitate

sel f-aggregation and/or binding to alternative

l'igands. W showed that the shed ectodomain of EpCAM

cal l ed EpEX, acts as a soluble ligand with a

signaling activity leading to the further producti on

™. .. r—\z P | Y o .
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I'n the beginning of the study nothing was known about
the nol ecul ar nechani sns under- 30 lying the

si gnal | i ng nmechani sms of EpCAM |In order to test for
otential EpCAM cl eav- age, full-length EpCAM.was

EOIMIRR |y fused to the yeddow fluor escencBCHFRP&THs077
"to gen- erate EpCAMYFP. Sinmilarly, a potenti al

F@ﬁgel | ul ar domain of EpCAM (EplC), starting with
289, was fused to the YFP noiety to generate
Epl G YFP. For this purpose, Ep- WD 2007/ 141029 22

- PCT/ EP2007/ 005077 CAM or EpIC ¢ e vver e
Fighembghovit Hhap Epipinguth W%F%éﬁc%%@ﬁgm fign- (4) HEK293

] CXPCRSAYEP] And YFP
ceﬁ? "?g;%aém%gﬁggﬁ é%gédg?ﬂeﬁrnwv\hl chquCAM ﬁﬂ;eed expression

plﬁsmud!t i HnkalaftéMumstestion|c-Myo (04ls @pre fgeated 2pon immunobloting with

oGP iRy apdiEha R PRt TR SRR, ol P hibodics

Feér@rtoatrsl, fginJevds %Ifeekmlcted a:hfthesmmrmaxﬂdmpa%awgn dretthe mpresenta-

t| e %g]%gv\eekleﬂggggsf ection \{\S/a L g?ﬁiﬁs‘?‘i{e%\%ﬁlenﬂy rans.-
fe&b@h@eﬁ YEP, EptAMOEHH, %bmpto Yd“!’c‘é?;bﬂabﬂ@l plasrhide together w:th a TOP-

manuf acturer _Bgrot ocol . One ni crogr am of I‘pl asm d
e &8

Flaghs or rEOR Flsch cBCBAe! Jupifireser gporer: phemissr | f°°2¢!,01h CMV-g-

gaTa%BB |0‘|§$QJP'QP L& gﬂ'%}%té@ {rfl_ e §}]_\ Welll 408 LG WRERANS SekifePase activity

SI'S 1 %triton and protease
wasnd'sséssém) corieyted tfasBwelaetopidesc ciceitye $howo arel Mean values with SD

trif gat on -(13.000 0 mn), separated
frgfp dptc eSO AR BHGHBYDL rorhe e
(M ['1ipore, Bedf ord, US). The .expression of both

protei ns was assessed upon i nmunobl qting with . C-.
Figuez02 shovis that EpRAYR mipr@ulo it | S RrieR ST aBd s FiPiion of PS-2

ag HECE! r‘%&f&Q EpEX a:!‘éLvEQé SORLIE Sel es% HEK293-AEpCAM and

Specl | es" I n conbrnation wt
HEKQSEE‘E?@AMWB&I’M_]B(MH&O (itEﬁB)lepromplt@lan evdﬂasmfondias gpecific for Ep-
re-

i bodi d the ECL
CAM B BoreS i alse ris ST SRR RSRS RSB FocaM and co-
pridi %&IEH 1@?12 @\&téﬁiﬁﬂ?l ﬁfagxﬁé%tgﬁg 464 ’kIE@E(UWWE& cﬁ:técfeﬂf with specific anti-
| a COS atl on a | |0na
bqgeqsee@@%p%am FRCEMCFPINES Srptatie Sars ectot i HEK% gells and cell
wid %ﬁa@@ It (B0 i QARCNE SRS tith NP Nhhibis 1&%&;&' ; ad E (C) or the

an apparent nolecul ar 20 wei ght of 3
THCE mhbibicnt T R 20@t Proteinslysatesvere ﬁmaaﬁtedtWOE@m %ﬁE The forma-

Thij nd vva e
s e Bl S350 00 o A SO S
sedtidary mtbbdﬁdﬁ Ihhﬁrall&l reabBL |ant &FFMBPr&Kpr,eSSlmr was detected with spe-
Clgener ated from full

n In.a t ste
SRS oR e BrRERGr For BraRtel, fR R R e kewise
(B) MEXHY8:-EpCAM cells were treated with the TACE inhibitor TAPIL-2 or diluent only.

After 24 h EpEC was immunoprecipitated from conditioned supernatants of both samples,

separated upon SDS-PAGE and stained with specific antibodies. Shown are the representa-

tive results from three independent experiments.

Figure 3A shows FaDu carcinoma cells transfected with TACE-specific siRNA. Cell
numbers were assessed at the indicated time points. Shown are the mean and SD of two

independent experiments.
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POEUT 2pierq

25 precipitation was perfornmed wth conditioned
cell-free supernatants of HEK293- EpCANI and
HEK293 control transfectants using anti bodies
ecific for the extracellular (EpEC), i.e. HO.3 (an
Eﬁﬁ@f‘@%ﬂl body; kind gift fppm Dr. Horst Li REREEENT/005077
Tri onPhanna, Minich, Germany) and int racel I uI ar

Fgégtl‘: ?#ﬁggggb@vgpcgg\ﬁgtoé%ggp? 1 %ﬁ?l?:s Te rmatlon %93 cells were
trhANBARD RaRGEddd Rith FPOARS- YIBY &x@Fd¥8iEh bRsiRIs ahd @ubs%ﬂeﬁtiy incubated

WHDgombEBRCEPQAN. iy le GRS R D s AR N ——
I
a&éq (cfgﬂss {vgl.ter]ﬁfvee ed! a%?r%?%ﬁ%aeﬂ?ﬁ %%S%he Cr]h s%emfhc antibodies in

specific 3tai EpEX 1s s
ccmlbmatmmpmtm diRhtomughtede prcosdamt sntdacgmsu Forea eotioelo EmI(BrYFP was

b) Ea cells F cel l's e cul.t d_in DVEM
el P e L DU KaFE vt yast i tgmonstated
edual Daging N € dadfids. SEAMN biROths YGiremmtaieSreblt: B68MWo igdependent
systemand DM | RB inverted m croscope, Leica, Sohns,
experimgRfy perierpied g dwicat-ecti on cells were fi xed
according to Brock et al. .(Brock, R et al, 1999,
Cytonetry 35, 353-362) and st ai ned Wi th speC|f| (ol
Fignre 4 sh@wb@mresos@é Esiaism ol EnAMocg viton, byjeleayage and nuclear

ol AR i T RS g5 TR A st i

: 1n§rpaﬂ1Wd§5Al;sedEby EpaAdd, DBl.mlm og aiph-1eishpyerefokdstneat E];CAM as has

g{% ﬁcﬁé 42@' Fﬁe;%rﬁ ég]’%ﬁ% #&gg%{{@%%lgﬁsn H%%rcﬂ}%%na? may provide
the bl SigBhiRioR tmsg%aﬁw@m hord@Q cABAESSAMS isFadd 151§ iaBRbRted with
cells wth antibodies recognizing either the extra-

teprsppnins: $D9. hilHdcad davdin- i Gid iPAThEPS EREATPIEiny Mijhin membrane clus-

teldN GRS is Qv&emlass@en%és@ymﬁmg %amﬁg% 5@ %ﬁﬁﬁﬁl%ered which
I mages did not show an overl ap EX an

cagtfa¢ihiategschitageedgation phd/eo hindiog tzmlie@atlmhg&név e%eahowed that the

SR, Do ASUCLABTRTRTIERS, Gl .o g s

ity lebdiag & thel farthergireductibp bCEpBX 220 of sighalirgg EplEp @Abdhi may install a
cont act - gu§ asma rrenb ne zones at the outside of
E’éf Qt”égm%'{) d the expected co-staining
of intra- and extracellular EpCAM donai ns. In
addi tion, EplC staining in FaDu cells was found
speckl ed in the cytoplasm perinucleus, and inside
nucl eus. The antibody recogni zing the short
Epl C sequence of EpCAM was hi ghly specific.
EpCAM negati ve HEK293 cells were not stained by the

E@I"&"?Sem rote%blﬁ%X%)l cffav%et??ﬁ)ag%ep i 8]; E:gsr espondi ng

to 26 am no acids of Epl C abolished staining of FaDu

cell sol ubl e ectodonmai n EpEX was detected in
%—4@5—% rnatants FaDu cells (Experi- nent was

carried out as described for HEK293 cells).

Im’runoprec@ght ation of these super- 30 natants with

Egminpeldhe studyinping was kevar ehosbihgplequiarmpgchanisms under-

1 ﬁjl ROSEL Al e &Bﬂ ER-ONMEMRSIedG40bSeRal BRLEM cleav-
Y B R Se Rl IR AT RO, béteflal BRCAM cleav
age, full-length EpCAM was C-terminally fused to the yellow fluorescence protein to gen-
erate EpCAM-YFP. Similarly, a potential intracellular domain of EpCAM (EplIC), starting

with serine™’, was fused to the YFP moiety to generate EpIC-YFP. For this purpose, Ep-
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- -- EXAMPLE 2: EpCAM interacts directly with FHL2

Next, we performed a yeast-two-hybrid screening with
Epl C as bait and a HElI C293 cDNA bank in pACT2 (BD

Bi osci ences, Heidel berg, Gernmany) as a prey | )
QMU Pfy in- 5 tracellul ap2tigands of Epl %?T@%ﬁ%@mww

DNA sequence was anplifi ed in a polynerase chain
CHSF B AL SRR LB B SR op s e
GW@%%@&S@?E@ Huﬁahl@nb;?;_)o)ﬁci ﬁdﬁ@’: 23eetlls, in which
into the .1 vector before fi [
EpaAN! B inctipi ey S 00D BRGNS 15 TAPRENT) HEK293 cels
ard FRDA- it for0 dida$ RS Thi aPWerd @M renestiddaRS DMEM Ctontaining

into the 10 AHL09 ‘yeast strain before selection

1q VHer) cHlbserim and pessaged three mgs poyevack derpesierdinn wps garried out with

l.ones r C i i ifq i :
M el G AT EREREE. CERMNTn R VAP pLASRS i 5 B accora-
in@no akk Mgmithcddedt’is retoedt Ong npcropmimnst plesreid DNA was transfected per
ivocgal ly i dent, f.i and reconfirnmed,in ast via .
SoUPELe L PP S P T oo 116 1R gk tysed i
1000 Buffel T AR NG SHiton 88 Brot@ReinhBNArss! [0RgeeWeRdRE cleared upon
the "four and a half LIM domain" protein FHL2,

wher e
cappifagatioar(138P@npm foiC. U min), sepprated ypeg WePAGE, and transferred
WAk it . .
oS PBE TS ol AN CSPSE, Bl 1 P v
a®éssédhap@l mraueskidtineneith HpICn{&2Got i b, ofhi@pi€ eibigIC antibodies;
FHL2 in_yeast. FHL t.tract ur enti.an 2 - .
SHUE LB bl by AR Ry Ao FORSPEBE sffbagis i combina-
16 WRR hBRERARH pefbxidi8e (WRPLsHjugaftd séddnllarydnBbédiestand the ECL re-
co-activator of 13-catenin, which in turns is a nmajor

. agent (AragrehanpBiogcigess) Hence, we studied the interaction

of FHL2 and EpCAMin a detail ed fashion. HA-tagged
FHL2 was ectopically expressed i n HEK293- EpCAM and .
BeiideSH0Ibangtit EpCAMENTFE, whichgreshuted/pibandtafdHrio 78 dsPaadne to differ-

descri bed .above. . Subsequent .or - . .
R G0 DOy AL PR TG BTZe QUfy BfiCs B PRt anti-
balidsl 0adisdditiagdi et Wiemesttpramirieht passertadmiith dapdp$aent molecular

HA- speci fic antibodi es, respectively,. and.s t
weightef SrdXAag displates SRERT PASTD ANEIE &0 ERGRIED. This band was
AGETINS WiRESACT 85d RTFPCRbcifid RA@SIdRIs! BhuisO Ble@fagERFRAiuMsaTdpCAM-

F1-1-12. The i nteracfs?f?)cél1 of EpCAM wi t end%ﬁnous P

flgngth EpCAM.
~order to denobnstrate a direct binding of FHL2 to

EpCAM both proteins were expressed 30 using
Ince Inkxf stey, wetbesdedctht exisiepat of af dked enwdoipyint ¢feEpCAM. Immuno-

GG SR Y SabARER) SUES-E RS S

© arldHBK293-icomrdl firdnbfecian® RIngt Miibsdied spatifio foethic pixtradellalar (EpEC),

of EpCAMresulted in the co-precipitation of HA- FHL2 ]
i. ey DY (o~ FpES antibydy; komtgift Arpppbr. t Lindhofer, TrionPharma, Munich,

'xﬁgﬁ Ty FIENCANE Pdel: OB My 3R described
G%n oggnoulg%é%ﬁgﬁﬁ%ﬂggg?égﬁ iﬁﬁtmg% t?‘%ﬁuse_ggc- _esm
atogait Bor al pusitive poatrblp iimetunoprevipisative fes meefdrras] imeparallshadth whole
ove W e_e tion that cells did not express
¢ Yﬁﬁ‘g%ﬁ&%ﬁﬁﬁé&ﬁgfﬁ%heous FHL2 protein. EpEX- and
FHL2-

EpCAM was exclusively isolated from HEK?93-EpCAM supernatant with the EpEX-
specific but not the EpIC-specific antibody. Consistently, the precipitated EpCAM mole-
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5 specific antibodies served for inmmunoprecipitation.

Reci procal co-i nmunopreci pitations were carried out

and it was denonstrated that endogenous FHL2 and
full-1ength EpCANL interacted. Experiments per f or med
Q260341839 not excl ude the paxssi bility that PHEBP2007/005077
indirectly binds to 10 EpC‘AM Ther ef ore, EpCAM and

clz_tlﬁe WF%' 33%%}1 niszgltl'vz\l@élﬁll %11?1?]%5 sﬂo@v@}aﬁgl}gy é spc:clfS s s?ammg Hence,

in v onegd,

- BgEX ioshbdinettle célhnshpsamarpnditirysenrs afphifiv S(ﬂ@@dlﬁdzﬁ

i mmunopreci pitati on was performed with EpEX-specific

anti bodi es. | nmunoprecipitated proteins were
epar@badeily) an SDS- PAGE and stained with EpEX- or

aﬂ-spem fic antibodies in conbination wth

HRP- conJ ugat ed secondary antibodies and the 15

I!Fagu itro E rans égf]émw%% feépgé{k/gérgm %‘5 RO were analyzed

ig (a-fimmscqmcb &tsadscadmng Eﬁtm(T(B@}SHZ dianaink sysiti@raadtDMNRB inverted

of both ne dth funC|o al

PlrsRedns, Dried, SRR, S et Bpleton silsgy s tag sccording to

Brogk &he (@r&%}R of alsi FWACHREIaY 8d, F9ILT52% AAC Kabheitpecific anti-
EpCAM nedi at ed si 20 duction events in

nal trans-
hOﬁEKﬁ@fEPEP{aM@@Y%Q (Dcdilorst I‘el@dlstofmlr@grhmmwwh Germany),

LA BBOSER A8 dt 1By AR B RG5 SRR Grof LR piSics, Bur-

]{ngﬂﬂe USSR}, i foliemed e Hoechs) 3Gmﬂdjrf S’}tox@ green labelling of nuclear DNA

g UCAUUUCAAU-3' (SEQ ID NGO 3); FHL2:

(‘g‘-‘gm}@wmmus (SEQ ID NO. 4); EpCAM 5"-

UGCCAGUGUACUUCAGUUG- 3' (SEQ ID NO 5)). Both cel |

| i nes expressed simlar 25 anmounts of endogenous FHL2

%@Pel’éqmpé deeble-stainieg of srealbiggresptergCRADM sercmomaeells with antibod-
[

PSR Ding e iy Sk RABEEAPE el ool FMOCHTE (Bo1C). U

'ong-1asting in
pap@lm digitnd thmmmmrascwenmdg@eﬂd aetrshow an overlap of EpEX

ot HREFRs ¥ b LA Qp PSS Bt BBt Bl alfom mm-

bralnh obodli-el @JﬁltaEHk(ﬁle@ mEﬁ@%Mrﬂymreeaa io® its b)tra&ﬂﬁﬁdrfmﬁety EpIC. By

CAM ne e 30 HEK293 control cells had
Riaah Bak Mo PO B AT TRETIGR, TGS AR ouBiAscRTddDY cell ag-
pgte@atsd ElAvcAQRd B ec&@'ﬂélsﬁiimnﬁmomgtpa%gﬂul% CAMf domains. In

- PCT/ EP2007/ 005077 W further studied the effect o
addifion, HplC shong khBelRu geilinyanpfeupd épqck@ﬁgﬂ éhmﬁoplasm perinucleus,

R
2 Epi(ﬁ:%ﬁ/lE g{r%g:elg HLgﬁg%t% %1 Sl g‘?ﬁyﬁg a(%ﬂ y s u p pres s@gpseg""fncc of EpCAM
wps bighfyespacllﬁgnEp(AANﬂa%ahw EER298 rceBit werst not csﬁiﬂedrhwihe rBpIC anti-

c e CAl L2-5s i C .
b&{yRﬁka— n? onucef\ath qi Eig '\{lgog%lvﬂ Bucf cgyrespynding to 26
aﬁlmunmbBEﬁMDkI&ﬂ&mmﬁgﬁIM)Wdﬂh control si RNA.

Treat ment of HEK293-control cells with EpCAM specific
si RNAs had no detectabl e inpact on cell
TR Q1€ eétbddain MENCwhd Mdtbdtéd Eﬂ’beﬁfﬁ‘é@ﬂuﬁeﬁﬁ%@mh R (Bxperi-

consi stent effects. FHL2 resides in the cytoplasm as
mw@wasayérmﬁ ouhas deseriadsfopHEKZAY Cﬁéémr@pmmmﬂ these super-
ol il BYURS Shiogi AICAAb ol L A2 BPLRM, Wofhopstragin tha releascd
Epl wascleppid2f &pIC.body (Cel | Science, Canton USA) in

bot h HEK293- EpCAM and HEK293-control cells, and its

subcel lul ar | ocalization determ ned using

| aser - scanni ng confocal mnicroscopy. In the absence of
EpCAM FHL2 mainly localized to the cytoplasm In the
presence of EpCAM an enforced nuclear |ocalization

of FHL2 was evident. In 15 summary, the direct

i nteracti on between EpCAM and FHL2 is required for

signal transduction and nucl ear translocation of

FHL2.
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FHL2 is conposed of four and a half LIM domai ns,
whi ch confer the ability to interact with Ilgands
such as TRAF6, 13-catenin and others. Sequenti al
C-term nal deletion nutants 20 of the LI M donmins

VIQRP7AEPY expressed as reconbignant GST- fu5|oﬁ§ﬂﬁﬁﬂmﬂm%“”
BL21 E. colt and inmobilized on gl ut at hi one beads

| ut at hi one- sepharose 4B §?g§ l,osci ences,
E%@’IEW EPHAN Juteracfsfitgetly it was transiently
expressed in HelLa cells usi ng pCDNA3. 1- EpCAM vectors

and cell extracts incubated with i mobilized GST- FHL2
Newtt, avet erfo@nédya wasatwqrbﬁbrmgzem@g i1 Bplfocpsibait éﬁ%étHElQ% cDNA

Wl th %Q&ﬁ%’km? E}IQ c‘?’e eﬂ;{%ﬁﬂ- é&%ﬁ&y&%@ aPr order to identify in-

erm onaln 0
u&bé‘lm@&lﬁ@dndshﬁ HmeeEpm Dbrm st tincEpGARmplfiet a=pm12mp@sgcham re-

SR SN SO A A1 oo

B M: 8L SGHHEGEATAIHIN T HBAARHE 2(SDQ Epﬁmz)), subcloned

Wﬂe 0 down-regul at ed upon_treat ment of
i dhesT QRO @G- VEF0S BR{aBHDBLIE ORI oL (B3 Biosciences, Hei-

d%](ll):)g{gogays g@%ﬁf‘? _EGRE ARDE EA@TZ%ﬁNﬂ%aﬂ@%ﬁQraﬁfsformed into the

his, cells X 105 ceIIs/mellg wer e
mmg@astmuelmwreme@pw éIpﬁU%)l foowmieraetiong 2 g flBr ingapepdent yeast

t f
cBie v FBReE Akl 1 W AGRRIGPLOThe RRERLIHE ALENA difernt
I A2 00dAés] ddddfhg EﬁCAPETﬁt&E&Q@?ﬁ@%&?\?&re(unB@pvocaﬂy identified and

DRSS el L i BRALY o SR RPN i e i

axaeri ment in order to delineate EpCAM specific

-effects of FHL2 inhibition. Both cell |ines expressed

simlar amunts of endogenous FHL2, but clearly

Ahdd gtrtﬁ ol SheldN EQ@%Meﬁ&Hﬁe& W?ozﬁraﬁtti & 'hﬁlf tWQioﬁaalﬁFﬂﬁotem FHL2,

res I've proteln evel s of EpCAM 5 c- Myc,
veiect 1AM ismnweroayasSeiied 1i KL lrmmd hﬁ@)ﬁ} ﬁ@uéwé?opwwth clones

BT RS 015 D980 B fpntomaion of

cloReAdh firnhbAchnNiatedadion fof (DT aad FEHL inhahsoBNE? atiracted Mpe attention

e oo SPRRE0 4o oRaEL 8 1€ Sl B b by wnd 0

F?EBN‘Q‘ art%dac'ﬁQatf)PQf pRuchBl ShrhfiRGlmoms £ majs LnniasH LOmyc Hence,
I'n contrast, down-regul ation of either FHL2 or

wensf@ed—lmgterquemnf EE saq%p%lgdt ngngstaileg dethiony %@* Agged FHL2
Et%}pigglﬁg{ ?%ﬁ&’gll HBRYWY3 5 he e 205 HeRrHAL1S using the MA-

“ong- tory e ect on c-nyc expression in
Tep @AMiglog bs descobéd shovEhBubisagusiatlyopCAM Hhdwege immuno-

oeSh o PR 40400 S B S EPB FBL Sty goman i
oilflﬂl-ﬁlﬁﬁitﬁ%ulﬁdﬂlédg ﬁ:spe)chgelbraa?h Saﬁaém?? in aisSID&PtAIG‘E Immunoprec1p1ta—
nucl eus, as _has been shown for differe

tioR CKRARRTtHirtpgateq EpERTRTal coRreipitA;ion o FBQ&)J" ﬂ‘f‘%ﬁﬁ% The tnter-
aE@Jne(ﬂ" Ep Wi 8 dogekdib FHICORSs 418 VeéraTea heBaHEKIMEPCAM cells.

the nucleus in ordér to fulfil its function.
In order to demonstrate a direct binding of FHL2 to EpCAM, both proteins were expressed

using cell-free reticulocyte lysates followed by their co-incubation. In vifro-translated
FHL?2 and EpCAM did co-precipitate, which demonstrated a direct interaction of the two
proteins. Immunoprecipitation of EpCAM resulted in the co-precipitation of HA-FHL2 and

vice versa.
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Endogenous FHL2 was stained i n HEK293- EpCAM and
HEK293-control cells with spe- 20 cific antibodies in
combi nati on with A exa-488-conjugated secondary

ant i bodi es (Mel ecul ar Probes, Invitrogen, Karlsr

VRPWEMIP2 and | ocal i zation was-noni tor ed upoﬁCT@E@’PW‘}%O”

scanni ng confocal m croscopy (TCS-SP2 system Leika,
Sol nms, Germany). In the absence of EpCAM FHL2 nminly
resided in the cytoplasm In contrast, in the

Nek€ BRERraefiorIGAPNE AFHInG il SdehbiLFHDD weBSssedsed ki HBKE93 transfec-
changed with an enforced nuclear |ocalization,

tamiea PPN CRTER EAOn YRS Periarared (5 JREMIGPFA ARV With ﬁﬁ‘?rﬁ%“ieetlon that
%ﬁrﬁ?& B8t LlprRHA S0 NI E1doBREOM FRbZroRRd EpEX- and FHL2-

catenin orn1a trineric COHD ex. | mun pre- 3
spEicifict attibodiss wirvéd fort inodtiopscipiletor. |ltecmn@caé gefimpfunejprecipitations

SR ShapR (s PR 01 LRG08 rlo e ldon Ercar

irddthdtddy from CeI | Sci- ence, USA and anti-fl-catenin
anti body from BD, Germany) were conducted in HEl C293-
EpCAM HA- FHL2 cells and in HEK293 counterparts

%ﬁ'ﬁﬁ d & @R dROR: e luddiRe oééﬂlﬂt?Qﬂdtmgaﬁdu&ﬁy binds to
-PCT/ EP2007/ 005077 munopr eci |ta ion of EpCAMIled tq

EpBAM; dheredere gEnGA MomdddARHIE preteing W@ateérreﬁsed e sellifge system

o o, SRR PP, AT Sy o

CAMrspeeific Bhmomopredigtation ewds| yerfromad with EpEXMpecitic EhtiBodies. Im-
S i nteract with fl.-cat n ct.i,o
ORI At Teneamis i T, SO A fpd laffed P RpEX- or
Hg I\hﬁﬁ aﬁﬁbc?ﬂ@ﬂh Q?mlgfngﬁ@h With I}mme@pﬁt Rioay @cedmetxatdf amCAmbbdjes and the
specific antibodies. in e a ence O
Eﬁgtderfég& gystem mgrslasn. Jireifines fiegpany ﬂ@ﬂ”ﬁﬂ@?ﬂ MHAFHL2 and
EﬁtAmﬁﬁtgpﬂﬂ@Mﬁbﬁ%ﬂg atdn%ctsgﬁfdcﬁb&bﬁ%tpﬁmtm _

assay. we assessed the cellular distribution of
fl-catenin and its transcriptional co-activator to

B Tl SIS0 Sl -

ing K2 HRet ad rsiRNA—meildltsd F3E2 lalvok-elpwnlinkEBpCAM- medlated signal trans-

Ageg SETE  BRPS HECEaNE DL Lk 0SB et R Bfpeted wih
160 50 fafF @RShRERE SRINA oh@ofst! SR AAGENG shel MA THa tRintfeqfon reagent
EpCAM i nteracting wth FHL2 an

3
(B d¥iiinEern emane. (Gonicol D RoLk Ao ALt RAU 3 (sEQ
NP HOFLIZ S Cord e ARG AN i Tyckexs; KcAM: 5

ed this hypothesis per form ng

UG@?A@HGM@M@& r(SE@ B} Mho@beﬁﬂih@e@éméﬁ expppssed similar
1
oSBT SR s BB of SCARENE: o i

Spdﬁlﬂdhoﬁyidbpﬂnaﬁl’lﬂﬂbi IhyrE]RNAShadlaﬂm@llai;tmgﬁnhﬂwtoancﬁect on c-myc
nucl ear _s l es nc x_conposed of E

REBOR GFACRK ST gY BN RoRes ToTaY Gyfop PRI but had a

slﬁﬁéﬁla&ﬂ@eﬁ'&'t Hﬁm&ﬂ@ FHI2NSRNA 1 Suppdrtafdr an EpCAM-dependent effect,
EpCAM dependent

inhibition of FHL2 or EpCAM expression by specific siRNAs in EpCAM-negative

HEK293 control cells had no significant effect on c-myc levels when compared to siRNA

control samples.
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20 fashion to discrete subnuclear structures. The
interaction of EplC with FHL2 and fl-catenin
suggested a link to the TCF Lef tran- scription

~factor. This was confirmed by experinments show ng

WOM07TEHOT co- preci pitated wiph.Lef and vice V@T@B@GF‘H@“SOW

whol e cell |ysates (data not shown). An interaction
of EplC wi.ith 25 fl-catenin and with Lef 1 was furt
Werhprcdodie 96 6P of DA LI AN WeRsda e e tanstormed phe-

E r
S S Ry RSB PRV Sl oy

stppresesslt @l pro(lstauo@emw )ﬁve ah dremefen(, Selh nzmbeng zﬁ'omjslﬁz}les treated

BB BB BRI e s c

ninfEle? Bomabed ltregted hdth dontralERIN Aa'm‘munt bf HEKZ@hsmtmé dells with

nuclear transl on_of FHL2, eni
@ Meﬁ# pre et “’i‘%‘cﬁ %%?ﬁ LBk 01? ﬁ‘fefalembmon of
FHEb'ha@Hﬁﬁcﬁ%%t con¥fRedPUFdckA41020- 29 - PCT/ EP2007/ 005077 :
Subsequent |y, we anal ysed native nucl ear conpl exes -of

HEI C293- Epl C- YFP and FaDu cel | s. EpIC-YFP and
Fﬁﬂg QU 4y th%%kﬁggﬁ Weatsﬁi@eg%ﬂ ﬁ%rrg%feﬁi rﬂ%ﬂ ? accumulate in the

nucl ear co d 650 kDa
miichap efot a\re]eym tEEb @i ptiekikl 2g0adiBratian. eEndogermnsi FEBR) wiustained with a

TP oF L2 PR (e pamtionel Fenn e Wi HIEED FpeaM and

HEEDDY-Rokitvs) - cHIEEAR ap aahb@ﬁ‘ﬁlaﬂ Il@!almamhoiewmnedﬁqwmg talser scanning
proteins were present within a of . appraoxi nately

capbepel BEROSAPY 1B the FREENGRQY W@Wﬁ@ﬂ& BRin loptlize 52? {he’zytoplasm.

P, prediRsedp @ECAWI &P%ﬁl’r&ﬂ rﬁil@k:ﬁlc [RAiAafoh RE A was evident. Tn
p03|t|on of the native ge thelrgﬁaoper nol ecul ar

swimey, A dgnqun}tz)@gncrrantwee ad FEL dris Frguiechion siged] transduc-
ug&gquacggggggﬁg?ég EahgJ n Lef 1-containing nucl ear

EXEes as we as its speckled nuclear patterning
|an|ed an ability of EplC to be part of a conplex

hat. cont ac L SEensus, si htes i S .o .
FIShE 4t BRTPRSe R At A Th oV PHERG: Subl St W Bl to ineract
with BeAddR ¥Rk hd THABE [-batasis ai® otheisNSedulbtial d&malt deldNBn mutants
ol i gonucl eotide robes representing Lef 1 consensus
ofifhedi cFe‘EL2 wete epressedpsmecormbinaptEkbdJugieny ig BL21 E.coli

a:ﬁ%?rlr?ﬁﬁhfgﬁtd' a@ﬁélh\ﬂﬁ{cebcﬁﬁf %%{A i ox‘?egsef)ﬂéoééocfﬁl { AQeksRark Mosciences,

manu acturer protocol RCE, Bonn,
Fr&urg riggrmany). ISnwwalye@pﬂAM vB@Rrdnsivetly exptegsecin HeLa cells using

PRI ERPERM £ B3P ey SR AR BhAEBLRY G5 T-FrIL -

ta.ﬁ@Z@n@ﬁ@ﬂd—W Hﬁl G)\Fas bkt i inteRINA with i @XMEsinwhisepull-down experi-
obt ai ned wi.t h _nuc| ear. e S fr ceII These. .
men Beleon phth; 15t Brig nwafsfr@ég % g jjrcraction with

Eﬁg ss of unl abel ed Lef 1 DNA probes, but still
ormed in the pres- 20 ence of an excess of unl abel ed
DNA probe mutated to abrogate Lef 1 binding.
[ I -
sifbd LERITRT a Qo fADEE hibrildrbr 10/ Re Bek RRebndRRIFERL2 knock

eres wt
down has any impact on EpCAM-mediated signal transduction. FHIL2 or EpCAM were

down-regulated upon treatment of HEK293 transfectants with sequence-specific siRNAs
(Eurogentec, Kdoln, Gérmany) for a time period of four days. For this, cells (4 x 10°
cells/well) were plated in 6 well plates and allowed to grow for 24 h before transfection
with 100 pM target specific siIRNA and control siRNA using MATra transfection reagent
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Epl C rel ease fromthe plasma nenbrane, resulted in a
guantitative di sappearance of the faster-mgrating of
the two conpl exes. In nuclear extracts from w I d type
HEK293 cells, 25 which | ack endogenous EpCAl
WQWF4MIGr at i ng prot ei n- DNAZZonpl ex was abs HF’EPZ"WO%G”
whil e nucl ear extracts from HEK293 stably expressing

| G- YEP forned onpl [, - [ ' to.t
ks Gttt GETHG L SRBF LR A A e HEKE Pt o s were
irfcfided frafhed APBRmER th ordeAdelidbliRaR! EpcAMbs@eaﬁ@ @ﬁEct@Bf FRE2 mhibi-
sl ower mgrating conplex (Le. a upper

tipr distlapel] {ngsreprassdosimpaamount of F@QB%%@§$EHI& but clearly differed

I r
o S o SRS AR A kDl b FAE2, By,
c4Mr_,ccu bad actin mtdms@bdécda unhmnpncéﬂ@hgeﬁptﬂmeemtsrwm smtnlﬁ@fantlbodles

Y SR PRSP e L PSR SRRl SAECERCRYE o o s

niFiofk i Jifc6t Whitkd2Qek 88 c-Mic wamcust cofpatddesth @BSEFIVERNA. Similarly,
ti ons, . re orter assays with Lef 1 COI’]SQI’]SUS sequence

trgptmensr oK 20 Sammntpb sollsemitl Epfh Abppreiliq giRbigohading epepducible ef-

7 a r
R o o B o T a2y o

H@KQ%-IEQCAM gﬂls;hash agtiiofi s GAPACt P RG] N R @fo-regulation

oL A58 gk P Y DB s

cdily. il I&ockﬂdﬁﬁfﬁ of EpCAMakovpal 4 smﬁlaep}rmbﬂyp whioh @ias somewhat more
conpl.ex .that transl ocated into the nucl eus,

regthef il 21 y 5 bound to DNA and regul at ed

transcription via Lef 1 consensus sites. The c-nyc

gene is a known target of EpCAM signaling and was
FHE? bas e duad docalizatioajand sesides in the cytoplasm as well as in the nucleus, as has

been shown for different cell lines, including HEK293. However, as a co-activator for B-

catenin and others, FHL2 needs to translocate into the nucleus in order to fulfil its function.

Endogenous FHL2 was stained in HEK293-EpCAM and HEK293-controi cells with spe-
cific antibodies in combination with Alexa-488-conjugated secondary antibodies (Moe-
lecular Probes, Invitrogen, Karlsruhe, Germany), and localization was monitored upon
laser scanning confocal microscopy (TCS-SP2 system, Leika, Solms, Germany). In the
absence of EpCAM, FHLZ mainly resided in the cytoplasm. In contrast, in the presence of
EpCAM, FHL2 distribution was strikingly changed with an enforcéd nuclear localization.

Example 3: EpCAM, FHL2, and B-catenin form a trimeric complex

It was tested whether EpCAM, FHL2, and B-catenin form a trimeric complex. Immunopre-
cipitati_ons with antibodies specific for each of the three proteins (anti-EpCAM antibody
HO.3, kind gift from Dr. Horst Lindhofer (see above), anti-FHL2 antibody from Cell Sci-

ence, USA and anti-B-catenin antibody from BD, Germany) were conducted in HEK293-

EpCAM-HA-FHL2 cells and in HEK293 counterparts lacking EpCAM for a control. Im-



10

15

20

25

30

read-out to determ ne whether EplC is a genuine

signal transducer. HEK293 cells were transiently
transfected with expression plasm ds encodi ng ‘N1

- YFP-control, EpCAM YFP, 10 or Epl C YFP. Thereafter,
WM'f/aﬁﬁZ?protel n expression_hgvel s of c-Mc REF/EP2007/005077
det er m ned by sem -quantitative RT-PCR and

I munobl ottin es ectively. EpCAM YFP fost ered cnyg
RRRPTEBiR a0 késtgutbfﬁcow&ﬂ?wb?f {.Zyand B-caténin. FHL.2

ag@ % é{_:FP 5 l One%remlm &j tﬁus e%nc{%%n%qﬁ? ‘ﬁ @nglt EFPE“ﬁ%AWId p-catenin

erﬂU& trisherid) Bdrep1 &R %@ppnm 311rs¢tfyf bouneénd EpCAMuad EF&IL2 is known to

signalin c-myc target e |nduct| on.. 15 EXANPLE,

lmeraEpM@ gﬁafﬁéllﬂo@aﬂ%f@ﬁ*ﬂfboﬁ dscatgmen is supposedly indirect via
| tfo%t@m Bp@ Webodies in th

F?%%a‘%%ﬂ ?swgfe%laggg%tn 0 ggl et?at e an gcg%)%lmr% odies Jn the

am'ti'cd‘loﬂ BpGAlddlid mboresdieineco-precipitaion wlf aithes A0, oreffidatenin, demon-
i ntracel lul ar dopnain termed Epl C. In the follow ng we
skggdaetpepiiictnel Y6B¥8Y1 ul ar 1 ocal i zation of EpICin a
variety of cell lines and primary carci noma sanpl es.

Two anti bodi es di stinguishing the ectodonmai.n (Ep

Nmﬂ vEps@s(eslabe Bxliulpl distabutiosr o freatenin andyidy mswphoiﬁ co-activator

aneous s ai-ni
i —
Fp(M fabd M9Mdafnfrelaieﬁs (ske daove)’l fiketiHiR, Bfcatenin showed an

Etgﬁé@‘g%}&ﬂa‘?ﬁ S%u{u%l}ge? rl‘g{fh (@ @p&%‘g Itt):;a?élu %uﬁzj EpIC could also

ABNSeE Bt tht HRcRBYRAE 4RNMbEER e TP Ih@iaﬂﬁﬁg RRGAMIL? and B-
nol ecul es. However, EplC did not only |ocalize to the

cppmin e wEPAStedthatdnICaF B 2 aadifteaterim showld eqlosplizesim thin gytoplasm ,
ahd’ célﬁxﬁacmﬁg | %y ?est%ggrﬁfsbu SthOGELY ﬁ%ﬁﬁﬂhﬁﬁdﬂﬁﬁﬁ%rgscencc staining of

spec ‘A'sim even nore pronounce
epdveamiug JeplGa FHORS end @dcatenmnun iFaBuNpB alitionish evicoma cell. EpIC

co togakﬂzgdt i Sfth?ﬁ-ﬁg avr\{dt@caﬁ the cytoplasm forming distinct perinuciear
and nuclear speckles. Hence, 2 complex composed of EpIC, FHL2, and B—catemn was

formed in the cytoplasm of carcinoma cells and translocated in an EpCAM-dependent

fashion to discrete subnuclear structures.

The interaction of EpIC with FHL2 and B-catenin suggested a link to the TCF/Lef tran-
scription factor. This was confirmed by experiments showing that EpIC co-precipitated
with Lef and vice versa in whole ccil‘lysates (data not shown). An interaction of EpIC with
B-catenin and with Lef 1 was further verified in nuclear extracts from HEK293 cells ex-

pressing EpIC-YFP.

Eﬁdogenous proteins were stained with specific antibodies (FHL2 (Cell Science, USA), B-
catenin (BD, Germany), and Lef (Santa Cruz, USA), and monitored upon laser scanning
confocal microscopy as described above in HEK293-EpCAM and HEK293-control cells.
In accordance with the observed nuclear translocation of FHL2, B-catenin an_d Lef dis-

played an EpCAM-dependent re-localization into the cell nucleus.
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expression plasnmids. In these cells, EplC was

primarily present in the cytoplasmand in the

nucl eus. This is in accordance with a S|n1larly nor e
pronounced phenotype foll owi ng Ep- CAM expression in
Whawd 149619 s. Next, we anal yzegl_t he exi st enceP@HEP2007/005077
| ocal i zation of en- WO 2007/ 141029- 31 -PC

T/ EP20Q7/ 005077 dogenous | C th
Subpagurstly, weanal 3 R eol e RIS St HERAOs- #ﬁ%‘ix YFP and FaDu
cER! BRICCREP Wéﬁoé&m E€pIC h@re%&lhm@@‘%@ﬁted@ bfaj dﬁ@%clcar complexes

present In the ¢ toplasn1an transl ocated into
with @l Myef. 680 kiDalred r@ée &Dagregpactivelz) BRIf, EHb%brﬁﬂwé%%rﬁnéfLeﬂ but not

EEE# weV\@a%er Shen L ! tg ::(])?éﬁ %ﬁlﬁl})&@fe@% 'pF 41%01@12}8%@2% {Falgﬁ cai[ls as demon-

steaAsk b?fnaﬁai)uwanlﬁin&xshmahgey ekea!mplmmsn &dl Feur ihiess were present

Rt apti S 050 RiAce T R PRR AR Mgt ant s

séqﬁ@rﬁiy”@&ﬂd 8f akiaddd Gt Saé bbsitlPbf1Be agblePAPBy their proper molecu-

fively prevented the appearance of EplC in the
lac yrzwsasﬂwmn el secondcdeaptyring AURERSIR. tr eat ed wit h
smal | nol ecul e PS and TACE protease inhibitors, the
maj ority of EplC staining remai ned associated with
Thd prepérms wé Eplirior &af 1-cThiaming mesldan complek¢siasawelli anit ﬁpeckled nu-

f 1 |
R e e i SPUEL P B [FBEREF B R0kl sl Rontact A o
LsﬂJE@Bh@ﬁsusTsﬁes m@spbgﬁmyﬁpwpammny addremm dwrﬂlédromoblhty

and tunor. tiss fro ents, a tissue m- cro
Shi AL FIRE RATRETETE ﬁg%fﬂﬁﬂté‘h RIS gepsrafing Pr_Egonsensos
bf'ﬁ@iglg Cs@ipféﬂcé‘saF&' ﬂﬁémi?ayﬁ aAMPER39 D tel B SulchoétRbts were prepared ac-
di agnosi s (n=26) was assessed for the expression _and

carding &0 ﬂxglr@anufa@@mn srrgotognl OFE-FBR P IERGEg Bonn, Germany) and incubated
widl2ppELue ﬁ?}ﬁ n P% g&%rg\ﬁ@/@s) foh@v‘éﬁ& {BE AU BOby Shtutman e al,

m cr oScopy cr col on carcl nona
lmleemzrém} Advalviedl Ut D A9, i5602 5&%@ Teesmajor protoin-DHFe keraplexes were

Epl C
oleﬁnaecp gﬁ%ﬂ%ﬂ%ﬁm ngt{relwi\hh‘oms?@ cell (rgllehg%t béiE’& gﬁﬁﬁlﬂﬂ%ﬁ complexes
weRNBiipkte@by mncaxe@e o ahlabglad ngf wmm qjmbes Mu’ns:dl fomaledh irethe pres-

TR L GO SO ARG Mt 5T o

tlssue m croarray. Nucl ear | ocalisation tissue
Treatm'ent of FaDu cells with a cdmbination of TAPI-2 and DAPT; which interferes with
EpIC release from the plasma membrane, resulted in a quantitative disappearance of the
faster-migrating of the two complexes. In nuclear extracts from wild-type HEK293 cells,
which lack ehdogenous EpCAM, the faster-migrating protein-DNA complex was absent,

‘while nuclear extracts from HEK293 stably expressing EpIC-YFP formed a complex simi-

lar in size to the faster-migrating complex obtained with extracts from FaDu carcinoma
cells. Additionally, the amount of the slower migrating complex (i.e. a upper complex) was
moderately increased upon stable expression of EpIC-YFP. Treatment of nuclear extracts
with the EplC-specific antibody before but not after incubation with DNA probe prevented
the formation of the protein-DNA complex. The presence of endogenous Lef 1 in both
major complexes was demonstrated using specific antibodies. In support of these observa- -

tions, reporter assays with Lef 1 consensus sequences performed in HEK293 cells in com-
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(429% 9/26 (34% 25

WO 2007/141029 . -30- 7 PCT/EP2007/005077

bination with transient transfection of full-length EpCAM or EplC displayed a weak but
highly significant induction. Treatment of transfected cells with the PS-inhbitor
‘compound E’ completely abrogated this induction by EpCAM but not by EplC. Hence,
EpIC was part of a multi—proteih‘cor'nplex that translocated into the nucleus, specifically

bound to DNA and regulated transcription via Lef 1 consensus sites.

The c-myc gene is a known target of EpCAM signaling and was selected as an additional
read-out to determine whether EpIC is a genuine signal transducer. HEK293 cells were
transiently transfected with expression plasmids encoding N1-YFP-control, EpCAM-YFP,
or EpIC-YTP. Thereafter, mRNA and protein expression levels of c-Myc were determined
by semi-quantitative RT-PCR and immunoblotting, respectively. EpCAM-YFP fostered ¢-
niyc MRNA ‘and "‘;-)rdtei_n' expression. More importantly, EpIC-YFP alone induced c—rﬁyc
mRNA and protein‘ éxpression'to' a similar extent as full-length EpCAM. Thus, soluble

EpIC appears sufficient for nuclear signaling and c-myc target gene induction.

EXAMPLE 4: EpIC translocates into the nucleus and co-localizes with FHL2 and

B-catenin

‘We showed that EpCAM is cleaved to generate an ectodomain, which is shed into the ex-

tracellular space, and an intracellular domain termed EpIC. In the following we focussed
on the subcellular localization of EpIC in a variety of cell lines and piirhary carcinoma
samples. Two antibodies distinguishing the ectodomain (EpEX) and EpIC (see Example 1)
were used to perform simultaneous staining of HEK263 and NIH3T3 cells stably trans-
fected with human EpCAM. Both cell types support EpCAM effects, i.e. induction of ¢-
myc and cell proliferétion. In stable HEK293 transfectants, EpEX- and EpIC-specific
staining merged at tbe membrane and represented intact EpCAM molecules. However,
EpiC did not only localize to the plasma membrane but also resided in the cytoplasm and
in the nucleus, where it occurred as distinct speckles. A similar but even more pronounced
phenotype was observed in murine NIH3T3 fibroblasts stably transfected with EpCAM
expression plasmids. In these cells, EpIC was primarily present in the cytoplasm and in the
nucleus. This is in accordance with a similarly more pronounced phenotype following Ep-

CAM expression in these cells. Next, we analyzed the existence and localization of en- -
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Epl C staining in normal colonic nucosa cells was
different in two aspects. Mst Epl C staining was
found in the plasma nmenbrane, suggesting it was still

- bound to EpCAM Even when cl eaved, no nucl ear but

Yot Y7EYBpl asni ¢ Epl C st ai ni Big- was appar ent . PCRAEP2007/005077
2007/ 141029- -32 - PCT/ EP2007/ 005077 stai ni ng of

gﬂ%?;??@% gﬁﬁ’eggﬁﬁb %Jg%ggsg?e Cartiin Q%%/V\glée V\;Pﬁfa(?nrdnﬂg gnmgry colon

caﬁl:lﬁé&ﬁa éhlaN th KdtaXased ‘WpIGO.qu:@&Eﬁﬁn mmjﬂmm and translocated into
anti bodi es. The | ocalizati on of each

thaomicless. deprifermpors, pasEpUCes AFTGRRIE 6 @QL‘S "(a‘f‘c%%*iizpmﬂneﬂt in
Faypdefifhs % 1 L8R str tﬁ%gtﬁf&lengﬁ 6RO at cEH‘-cé’lﬁ&irﬁdcﬁ’ﬂl th& b4sk 8F FaDu and

wer e V|sua I zed Hoechst 5 3342 staining dye
pritpir§ ceovitameatéllse d‘hw suhcdilpdan disuibutipndolEpIGt wes @aenendﬂtﬂh @n prote-

o BB ERCE T kBt B o B a2

DRI Z%fRB6k by Hrat etk tHeSaphéiratRe off EpD@ i ihe @wpmahlaad @slfl nucleus. In
transl ocates into distinct nuclear are XAVPLE
ces Uar AT BOTPsSE ) BYIChAC G Grore sy e oy of EpIC

stiuﬂﬁjlg%f Red fsBeifeX ttﬁ@ 1a¥¥Ra Menfbhreld, TRE, ﬂ)@tlﬁfﬁchlﬂlaﬂﬂomam of
ubl'e variant o to i nduce target genes.
EpBabie ricaved ambmmsbxcam uftfa@lteomucteuwwhqr% Italmr@%é%ﬂn dlstmct protein
glgtral target of EpCAM and was 15 thus chosen as a
o out. HEIC293 cells viere transient| y transfected
with a control vector wi | d-type EpCAMYFP or

- YF
Wwﬁmm BB B B i SABEAL e i
crbAPHCEInbs8 of nditEal W onftd BphitHRli 86 slpﬁéiﬁlehﬁ(ﬁﬁﬁ@bh@bbloﬂg:arcmoma
wa t h eCI fic anti bodi es as nenti oned above.

sezrtained sliagnrsie €T RS 3SRsSERdr for the) expiessig and subcellular
Ioéﬂ'%é@%rf:?{ A ol g R B ARIEal L scoing microscopy
(as idpdcribed gbdve).tAld chlon| catcirgch sERoDANMS mmmevappug Q‘F@@es nuclear

Sple@??s?tjo‘wtépe i SOI Lenluc?} 8%@3%3)’5@%113[]??@8 gfﬁwm sigoal

stieAftHLAndORE GerlsitY ur atdled pafirning vRre ditemiinedomd atcesiummamed (Table
transl ocated into the nucl eus upon EpCAM expression
Dand co- 25 localized with EplC, we tested whet her
EpCANI and Epl C i nduce TCF/ Lef -responsive pronoters.
TOP-Fl ash and the control FOP-Fl ash | uciferase
Taldp d; Nuelepr lesalisatiop 96EpHg jo permal cplppomugysa apd selon sarcinomas
tiss@¢ ndroa®ay. 9243-53) were transiently transfected in -
HEI C293 cells together with a control plasmd

"U

EpCAM YFP, or Ep] CYFP (1 p. qL Noilear bobalishiidn a

tissue et +++

Normal (n=5) 575 (100%) 0/5 (0%) 0/5 (0%) 0/5 (0%)

Carcinomas (n=26) 0/26 (0%) 6/26 (23%) | 11726 (42%) | 9/26 (34%)

EpIC staining in normal colonic mucosa cells was different in two aspects. Most EpIC

“ staining was found in the plasma membfane, suggesting it was still bound to EpCAM.

Even when cleaved, no nuclear but only cytoplasmic EpIC staining was apparent.

Since EplC interacts with FHL2 and P-catenin, it was tempting to speculate that the pro-

teins of this trimeric complex show a nuclear co-localization. Therefore, a fluorescence
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technol ogy as recommended by the manufacturers.

Reporter activity was neasured after 30 24 h with
luciferin as a substrate. Treatnent of HEIC293 cells
with lithiumchloride, a known inducer of TCE/

WR A04EHY? nean i nduction of-R5-fold. Tr anstEW%B%?“%?"S"”
EpCAI'VI- YFP or Epl C-YFP resulted in a significant

nean 1. 5-fold i t,n of TCF/ Lef e 1
stpegtoogitocrmiTG EREa S eatin, i M ETEs dn Fel carcinoma
cARUL GefiBineli §65%ERGith RRLWABR ahdl fAlbka-040 28fRigA1E4 L829dard Intibodies.

- PCT/ EP2007/ 005077 | ength EpCAM and the sol uble EplC

The laeplizghipe lof ieachi proteirc vl meadosl twith adasgihicepriag microscope (ICS-
/
S B b B 05 S .00 EEN A0 6 o

BBmstﬁhing iyt nEpIEeccﬁllomlimdl withrigseh FRILE6ANP-Eatdin in the cytoplasm, as
Presenillin 2 and TACE protealytic activitie
disiegt pearuelesr pdcaolear sprrklse ienceenFmrme e “composed of EpIC,

FJQLQtaﬁélgecateBﬁlsxe rRlif 8&11@&105&%11% frahsffisies Wio %flﬁ&t nuclear ar-

focused on preseni - I n-type y-secretases.

edsest ed whether presenilin-1 (PS-1) and -2 (P5-2)
interact with full-length EpCAM For this purpose,
EpCAM i mmunopr eci pitation was carried out with
EpCAM negative and -positive HEK293 stabl e

transfectants. For_inmunoprecipitation, c éﬁ_v(viere
EXAMBLES: TiSoluplgpl¢ rwﬁﬁ‘aﬁntcfowmc induction
B-D-nal toside (DDM) in 50 an.M Tris pH 7.0/ 750 nV
c-am no caproic acid and protease inhibitors (Roche,
In\hinaxih elepy wstndied sherpatepfial ¢fraeealehle seriaphef BplEdp induce target genes.

The' 33k 58 é?&ﬁsoﬁm& 5%3)%11\@5% g “arceﬁ@a'mfgaesf EpCAM and was

super ants were | ncubat ed
thing ehcsem ada raddat. (BEKI93, cel@&metehmmaﬁd)strmfwed with a control vector,

Ereib ith 1.iig of.th
éel ukggé@wgg% JEEI?'QE%EV\%@@ ssHJHg ﬁ{a&’m;,gF o vgctﬂrs were descnbed
alhﬁlé}lj SI'thléﬁﬁﬁerC é&llsaﬁérﬁ @B;ZQ& aﬁ? e mﬂutgﬂhlc? T&-M?ﬁ“&lhmomtored upon im-
ellels were wasne Lve Imes I1n Co S| u
mipekletpe BehsPEaCRtheies & HEERned ﬁ*&)'sg@?%%‘ég% Susin induced o-
mg r‘qg,@r & YhesHn éth%%‘on ﬁé@ﬁcﬁﬁ@é@ Q&bl‘é@tmgly, EplC-

m\/ITrls HC1 d yceri ne % S
YPP %aBahbrtg aspiwet:ﬂéymsmmlbﬂb m)ﬁﬁénﬁileﬂgﬂuﬁpcﬂ&)meleﬁléc (Figure 1A).

THE, G 3PP Gt R el RN B Epsrhed e g and i uff-

ciédvifbi tagpet gene Banllaoiod, US), and detected using specific

anti bodi es agai nst EpCAM (110.3 is an a- EpEX anti body

(kind gift fromDr. Horst Lindhofer, TrionPharnma,

SN B ChienfeATIBDN) trandidPated %téjtﬂélnﬁél&ls-z@oﬁ %ﬂiﬁd expression and co-
anti bodi es (Santa Cruz Bi otech, USA and itom Cs,

lougixgd WIGEPIC, awrl tasd owheriaEEpBdMpand EpIQ Bld@ﬁ‘b [TCF/Lef-responsive

n 1
wo@%yfﬁglagﬁ Qﬂsl %J Em{ r?grp(ﬁr Flagﬁ‘ 1@1% aﬁé ?é r 2 dPlaEM\ds (160 ng)

I'n conolination wt

(L& raooB d@ﬁa)gélhRFP)ecckﬁm Padar, @dﬁ-éﬁbnd@rtymenﬂb tansfectainut. HEK293

o e LR RN BT P DS AT G5 viaTe

teaﬁro?ogkf)lﬂs regmitendkd Byl @8 gandfhcanéts dﬂép@rteﬂhctﬁri@v\v@s me&Bured after

In the absence of EpCAM in control cells, neit

2 pithhlyeifam os g S(Hlbﬁ?aéf‘cﬂfﬁ%tg’teét PhHER29Assbe Nfl%Pﬂnmn chloride, a
kA Glucer of TCF/Lef, yielded a mean induction of 2.5-fold. Transfection of EpCAM-

YFP or EpIC-YFP resulted in a significant mean 1.5-fold induction of TCF/Lef (Figure
1B, p=0.0005). No differences in the inducing potential could be discerned between full-
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WO 2007/ 141029- 34 - PCT/ EP2007/ 005077 As has been
denonstrated for a nunber of transnenbrane receptors,
cl eavage of an extracellular ectodomain is a

rerequi site for the y-secretase-nedi ated rel eas

e of
'ARYFEAEOIUI ar domai ns. Ol eavame of the EpCAMPCTEP2007/005077
ectodomain may rely on the TNF-a converting enzyne -

legétgg'@ggg\?lﬁtg h}%ﬁéﬁ@ﬁa ’Cﬁﬁ%&l%@gisltirrén%?q%g aglgecxlyﬁﬁ Eh%to%gerved regu-
lafi6h Bf €6iyB] Trahdf@iof fof TAEH efaspoaBapiAeids W sidblSHEKDO3 Gansfectants
antibodies (anti-TACE anti body from Bi onol, Hanburg, :
yieldedrimdypgtionas therimpiarn tange gur e 2B, TACE co- preci pi t at ed

with EpCAMin a highly specific fashion. The _
interaction of EpCAM wi th P5-2 and TACE i ndi cates an

i nvol venent of these prote- 10 ases in the

RO S Ty L s e

EpCAM YFP @m&g@vaFe plasmd. Briefly, 5x105 cells
were plated in 6-well plates and transiently
transfected 24 h later with 1 ug plasm d DNA usi ng :

Inige&rcYRdT e %f(ﬁéh%ésefégﬁdﬂgibfeeﬁg ERCAN BRav42e! é K Pocused on preseni-
Ger many - gl reagent per 1 gg DNA). Transientl

lint-fype gt ectetdesHW C288:d cehdiker\pessnilinela (Réd  windn-26( Snd) ipferact with

pd

ound E gaAl exi s . .
nmnB%rreF_18 tb \%favs\'b carried out with

Eﬁtﬁ&lﬁl-—neﬁlﬁ@ﬁee'hﬁtf -mg;azes??m% eﬂtb?ytrﬁ@&c BAGE FOB OmmmAn@eécipitation,
10 % pol yacryl am d gel ), transferre to PV e
cefle nsroedl v B0 g% Bomanbaan s & SagE o (DRM) éa 50 mM
THESH 29BN MArhito RBpER deidRRAGIbtesse FHibiRREIR dchd, Mannheim, Ger-
Epitomcs, USA) in a tinme kinetic. Treatnent of
manyanBreeleansd whole selhlyshtes 6pfbuhd Eeubaraigint precqllelies @gpernatants

OO AP L O b T B s

Froiblugg (Hegnanw lapded witlhﬂakglaﬁf the BapdcEivgantibodCat 4 T[he‘e'af night. Protein
' ' i.Ke ‘ EpCAM . :
O b VS St G R e SRR VB8 s n ot

ly$i9 Buffért Iraahdpiéoipitatdstviere buterlo Rubating ®esdsditl EdoinOterpbrature for 10

i 5t PR B st B BT LSRR, T dos 2

B-hiRFABlocBERRS trom¥sheARd bﬁFeA&g-o{eEisg WeR 3&paratsd Wyl BDS-PAGE (30

results were obtained with 25 the y-secretase

mfgel, J0 % polyeppipmid gellNrapaferred spigrtV DF arembranesMillinere, Bedford,

U@é %?g%%&g &%@&%%?&g@ﬁﬁa&&m%%%@§ i94n a-EpEX antibody

(kitid it GroR¥ D4.F1AS) Linddbo el MpiouBbiarB, Munich, Germany), A20 and 1144 are

oGS i e EL OB RIETL Zid Bl bHRLOBREY B D ps2

(TACE PPN ENiBioRoB -Cernbenamn RinH lsif fiohi BEaliraldBtyidgr) UMU Mu-
.yram de; Churcher, et al., 2003, J. Med. Chem . 46

nighp fisymany) 151 compasiop v Rerseradidiprrexidase (HEP hronipasted secondary

anﬂﬂocg%%m bk angl }é?zgelﬁ QAaRAGALY BiosMARH0 Frobtt 1 experments it be-
- PCIT/ EP2007/ 005077 h f

above for the inhi'bition o

cappe adran fHat BpQAM hiteradts ith BSF2 ot 8t ] (Figupe 24 snfl datd nopshown).
: ial ' .. No:
o P A SEA s S 4R b 5o

spedifiemamkrat es (Figure 2D). The di mi ni shed Epl C
formati on upon treatnment with TACE inhi bitor
translated in a decrease in c-Mc induction (Figure
2D). Finally, the effect of 5 TACE inhibition on the
generation of the EpCAM ect odormai n wa.s assessed.
HEK293- EpCAM cells were cultured two days in the
presence or absence of TAPI-2 (40 ttM and cell-free
condi ti oned supernatants were coll ected upon
centrifugation (13,000 rpm 10 mn, 4 C. Thereafter,
I mmunopr eci pitati ons were conducted with anti bodi es
specific for EpEX as descri bed above. Treatnent of
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20 wise, TAPI-2 led to a decrease in c-nyc induction

by EpCAM supporting a functional role of TACE

cl eavage-in signal transduction by EpCAM W further

i nvestigated the significance of PS activity on _
iated growth trans-34eormation of t whCLEFF007/003077

types. Murine N1113T3 transfectants (which were grown

and tran 25 fected as S Al 1

A A S L A Bl U ! L of n
trhdaBhlan adtddomaiy 1s@<ﬁé@§ﬁ13@f&%%@/vps@rdwseaﬁ@htw tefeatdref mtrace]lular
DAPT over 4 days. In both cell types, DAPT

dendiss. é]havagq of the EPBAM: ecteimain Fagirely @ the SINFr: converting enzyme

t
THERTELRTEAAD, 2088 A i R S D v
te@fial %Fﬁa@piweh IofrJTAIIlE faass ahalgzednaith dpqnﬁitdantbodms Ep@ARACE anti-

b‘%@%&ﬁ% g/i atlv NI }-%T c ntrol ﬁcgyﬁlgiBsgﬁﬁEhFé}prempnated

with BROAM B hiBRly ss@@&ﬁé faehiggt i on of DAFT on EpCA M
signhaling, its |nh|b|tory ef fect could be overcone in

both cell types by expreSS| on of Epl C YFP, which
ﬁte%c% oF V\%C&W%‘ ah8 & A @Y RlaiQfes YR iHRABELnt of these prote-
esl

ES its capacity to rescue

' aseeliﬂ ﬂmfp’rﬂmal@@"p‘mmﬂn@ afoEpAME Foi Qmﬁbntthl@nHEKw cells were tran-

EB‘P 71 14 %3 a"‘%ﬁ%%‘?‘% 'FZE% gggr/ﬁgooglgéaés Bt gli}g%%{, g? %5 %@ll$ £vere plated

Fp AV ffiStriigicht Pirafieabd 0k Jark lvdth P\ngq:;lasmld DNA using the
S|RNA-med|ated TACE r ed tlong rollferfatlon
Mélime teaHPeionasageat (B, (Egfinggpy Sermany — 1 ulreagent per 1 pg DNA).

Transiently transfected HEK293 cells were treated with 60 nM of the y-secretase mhibitor
Compound E (Alexis Biochemicals, Germany) over a time period of two days. Proteins’
were separated by SDS-PAGE (30 mA/gel, 10 % polyacrylamid gel), transferred onto
PVDF membranes (Millipore, Bedford, US). Cleavage of EpIC was assessed with an
EpIC-specific antibody (1144, Epitomics, USA} in a time kinetic. Treatment of transfected
cells with compound E led to the reduced formation of EpIC along with the accumulation

of intermediate cleavage products of EpCAM with a molecular weight of 33-37 kDa (Fig-

ure 2C). These intermediates most likely represent EpCAM molecules lacking the ectodo-

main but which were not cleaved at the intracellular site. Moreover, the reduction of EpIC‘
cleavage displayed functional consequences as it was accompanied by an impaired induc-

tion of the target geﬁes_c-myc- and eFABP (Figure 2C). Similar results were obtained with

the y-secretase inhibitors DAPT (10 uM DAPT (Sigma Aldrich, Munich, Germany)), com-

pound X (see e.g. WO 98/21-'}'268 or Searfoss et al., 2003, J. Biol. Chem. 278:46107-46116)

and Compound 34 ((25,3R)-3-3,4-Difluorophenyl)-2-(4-fluorophenyl)-4-hydroxy-N-((35)-

2-0x0-5-phenyl-2,3-1 H-benzo[e][1,4]diazepin-3-yl)butyramide; Churcher, et al., 2003, J.

Med. Chem. 46, 2275). Thus, inhibition of presenilins has an impact on EpCAM signaling

capacity. '

Next, HEK293 cells were transiently transfected with EpCAM-YFP, treated with 40 uM

" TACE inhibitor TAPI-2 (Biomol, Germany) and EpIC formation monitored as described
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5 cells (5 x 104 cells/well) were transfected with

100 nMtarget-specific si RNA or control siRNA using

the MATra transfection reagent (1BA, Gottingen,

Germany) (Control. 5"- UCGUCCGUAUCAUUUCAAU- 3" 1( SE%I D
WRROOHAIPACE: val i dated si RMA (Q agen, Bi | defCT/EP2007/005077
CGermany). si RNA-nedi ated TACE reduction resulted in a

20%.decreased proliferatyon.of- F | .s.:.Mdest; . )
o ST R P B SRl BETACE APyl ARy st
tidl rehshi®Cof BACicavedd bel leaey eftcttwhatsoeed lonlthafordbtich of EpCAM
3A). These observations. are,in éi ne with the npdel of

inggrgediaten (Figwre 2. iThe cimippdad &RIC fraalignaper tepgiExpt with TACE.
inﬁrik%%} té%}éia?éﬂ &4 H@&@z}sl&q{g %tmpewub@h mzxgdgt@ 2! PEBAY &the effect of

subsequent |y by pfesenilin- ) .
TACERrishibition amethe rgenereladn of the EnGAM Sinslempine was psspssed. gEK293-

T and preser. . 15,nilj .S
el SRk AR ok ot IR P pmpe pLTABE2 40 10 and
cellfhiclibhdifisnddanpckAfimmta maérepeodisend hpon detveifiedatior (13,000 rpm, 10 min,

4 s OB SRR AYET BPHLE O Aribadies e or EPEX

as@BidriBed e EMBRnicht SRMERPIPEPTLN dells Wit T ACE MbsHitor resulted in a
t her apeuti c_approaches directed agai nst EpCAM have

strgne edvairscoicwmmdonian sheddies e ceB Gulyre uReTRRAt § gompared with
ceilp %reﬁgé with i dlifidnit oﬁp{j(uFF%ﬁP QEB.fI!,iﬁevﬁEg, Ifggélp%%ﬁ/l expressing en-

recogni zi ng the extrace r domain of 2 \
dogsatomn Siplie\ M cll sedshoaied & biguidicary reduptiblo we FpEX sircdding rvéhen treated

o R0y TARES AR AR MO i B L B R o o

Bp]fif)st‘“avbslk1 évoid @i:; thd. IMHEZ doghair asfit mmgérirmwm HEpd@rpecific anti-
t.o enhance t therapeut|c activity o uc
o HEeR SHEAEITAY (A6 D6 DR FOHTBeR JUgP fleavage of EpIC, as

is peeddl pE coauh Gildd GERARRs IR 2IODS1OP003] CeNtSigdal 15: 829-841).

nol ecul es at the cell surface that could be targeted :
Inipitientof (i aetivaty i TABL? dad togewbstansiabrdpgtionenidmlf-YFP cleav
g8 B0 CRE AR ihBin i A0A WLRBIRYSEL Sub sl Mihe PREESIGHEge of Ep-

bvi a may I n turn support the action o ]
CANt istaopeqaisite frrosubpopentRS cleavage ineding  to ghenndigage pf EpIC. Like-

E t odomai n i nduces the for ' -
wish A eeab e PSR i A M P Hubdbonal o
of TAESEEgaketh sdiel passiubidn UyEgdreN. EpEX serves as a -
soluble ligand for EpCAM EpCAM was descri bed as a

honophi | i ¢ adhesi on nol ecul e, which can confer intra-

waRdtHeP LR aRhled (B si%ﬁﬁ'ﬁ@&ic@ R PRAHWS ¢H BHCANLmediated growth trans-
cystein-rich WD 2007/ 141029- 37 -PCT/ EP2007/ 005077

fomation oéItvalcell tsreMusine MHAT3 gandesiasis tiuglewetengrown and trans-

SO ol ) B B R R0 o
ceFEpthiahbattrely expressdinCAkOwere itreateil (withathe BAAT ¢vsr dalays. In both cell

co s.. 1.1 93 cell | [ S .
P Rar SR e e U BaE sl i Bl was evi-
dehtnsthatreghevbh b é@cambboradatabpiEhoviry)] The inhibitory effect of DAPT on
cell proliferation was dependent on EpCAM since EpCAM-negative NIH3T3 control cells

remained unaffected by treatment with DAPT. Further supporting the specific action of
DAPT on EpCAM signaling, its inhibitory effect could be overcome in both cell types by
expression of EpIC-YFP, which restored cell numbers to the level of untreated cells.

Noteworthy, besides its capacity to rescue cells from DAPT-mediated growth inhibition,
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5 formation was then nonitored over tine by

i nununobl otting (see above). As shown in Figure 3B,

treatment of HEI C293EpCAM cells with EpEXrec resulted

in_a.tinme-dependent induction of EplC cleava <
Y ERTIHEEed served as a sol4dfie |igand for tggT&Mmmﬁwﬂ

i nduction of EpCAM signalling. However, treatnent

wi th heat -t t ) ' -} rel :
SR e e SRRy 53R v
F4Dr dagdvoned @flsi n car- t() cinoma cells with respect to

t he cl eavage of endogenous EpCAM nol ecul es. Treat nent

of isolated FaDu cells with EpEX I ed to a significant

AlsOSPRIVA -FRlidted TR B8@%H0h \6f bol raiiofSFdDR @fls WA tested. For this,
eﬁl asma nenbrane. In the absence of EpEX in the
CEGH

(3 wrld" weltivue) werrdemsforted 29thot00saMdrrgctgepdic siRNA or control
si}gﬁhﬁ%ﬁgg%ﬂélggzr% %ﬁfﬁoﬁgﬁ%ﬁ? f(fﬁ&”@mﬁﬂ@é&, Q%é?ﬁhﬂ&?’@)&tml: 5~

g treatnent " wth Ep
UEBHICEGURRNTEMUA R Cdavthd n(SESEXDAROs 3 p sSTACEoValidhed SERNA (Qiagen,

Ligapd for. i ol iy cul es on the .cel rface .
wade] P oSS el T pE i Rl O oo? YEciE88a provie
er@ Rl of DA Gell) MM CifferB inh3be exphifed dythe dompratively low transfec-

phar maceuti cal. conpgsition conprising at |east one

tignipfigiency of B ebldmg Fleedddge 5 and at | east one
anti - EpCAM ant.i body, wherein the at |east one

i nhi bitor of EpCAM cl eavage is an inhibitor of turnour
Thesxobssivetitnscro m Bemwih thermyods) o psequentd 4nd intgidepandent cleavage

r njlin-2 i/l b ' j :
o TR b B4, 6 SO oty
préseniliher &tiantrénomerhbEnelinthickil dlar siies Speifacinbibitionoofi TAGE and prese-

ml%%%mg@%&@}@ﬂi%ygggﬁh}% praitbratidn, Inhibitors for TACE

 anllpRYEHIRX Mrerefbre FeprodeOX PR ByiiBsathfto aydrtine ERDAM -dependent growth-

(2R 3 S)-M-hydroxy-N1- [(1 . .
nag;fpgna(twgtaﬁwa%%yd@, ¢ven_in cancer progenitor cells. Most therapeutic

approaches directed against EpCAM have used monoclonal antibodies and constructs de-
rived thereof, such as tri- and bispecific antibodies recognizing the extracellular domain of
EpCAM. Extensive ectodomain shedding may however interfere with therapeutics that
depend for their cytotoxic activity on cell binding via EpCAM. Pharmacological inhibition
of TACE and/or presenilin may be a means fo enhance the therapeutic activity of such ap-

proaches. Firstly, prevention of ectodomain shedding would increase the proportion of

intact molecules at the cell surface that could be targeted with therapeutic antibodies. Sec-

ondly, EpCAM growth-promoting signaling events in tumor cells are obviated, which may
in turn support the action of cytotoxic and pro-apoptotic treatments.

EXAMPLE 7: EpCAM ectodomain induces the formation of EplC
In search for inducers of EpCAM signaling, we investigated the possibility that EpEX

serves as a soluble ligand for EpCAM. EpCAM was described as a homophilic adhesion

molecule, which can confer intra- and intercellular adhesion via two distinct, cystein&ich
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20( phenyl met hyDet hy11- 2- ( 2- et hyl pr opy1) - 3- ( 2- pr openy
| ) but anedi ani de,
(2R, 3S, 5E) - 3-[ (hydr oxymai no).car bony1] - 2- ( 2- met hyl pr op

vé% I]r‘ghenyl 5- hexenoi ¢ acid,
EBIHEPRY | propy1) - 2- (|nethy[;}z;ulfonyl)hydrazP(’]’(Qj’m’z‘"r"‘f["m’077
(2R 3S) - 3- (fornyl hydr oxyani no) - 4- et hyl - 2- (2- net hyl pr

CRBAYHEsts, PR AT S P SIS AL TS D TAGE prote-

a§b and 2h&flin 42 AAQRYIISMARZTEpBAM B@&E@B@@&d R96@AT EpCAM cleavage

(2R, 3S) - 3-(fornyl hydroxyam n i mno(nitr
oaqqué):v)rlman§y at nH-to-)(/:ell con%acts I-[E)K293 cells were p[lated as smgle cgls trans-

f%ged%lﬂ']t géq: ARLyEp! F[eéiéregﬁbrﬁgg:lt&l 2 lﬁa)b%t%e Q@ﬁﬁ/}eb&%ﬁi&dt HEX. EpIC

Xxanam TNF- 4
fcﬁrﬁﬁti&R)vas?ﬂaey alonperetyoverNim¢ byl &)‘mﬁn@ﬂm(wy abwe) As shown in Fig-

“l;f’e%ﬁty h%i,ﬂgt il r}%ﬁgzgﬁpﬁﬁ Y lVJlﬂlbtpE:.L)(re X‘g_{uﬁeg i (tﬁne—dependent

ld\duﬁﬁc%%ﬂ%ﬁ@ &ﬁwdg@mmm)n@emmrml a) solsbietipard- fod the induction
-0oxoPenty11-3

oﬁ BaaHit ﬁgp@h%)l-&q_w@eémqena%% %W%ed EpEX did not result in a re-
14565 Ié;}'%-‘f‘ Ieg Eﬁ@?zﬂﬂ@‘)" ThiRob8drtatibh -was ettt corrdborated in car-

- oxopent

cinapiichidd with If)SPt(‘—t 40 theydleanpgeolamiiogsaeysy FnCAMemaleryaryil gratment of
isol dpléa?ﬂ@ ﬁﬁ’ﬁs %E@Fﬁﬁé@?& F%@?ﬁcgﬁtoﬁgshéﬁ} épl@' i’ﬁ{l%eacﬁvﬂy at the

- 0XO0
skt ofithic I]ﬂn%hia)dhémhr-ané dnithaatsdage of EpEX in the culture medium, a mean of -

7%@)3&#&@)&& 3%6;{:](@%1?#@“ %%’g%xg}(' hrtstie QLR 188% BYBIE cetts did

sé ZolloWing et Wah E@W'Hen@&rw @fdddmain EpEX acts as a soluble

phenyl - nEthyI ester

lig hintst 5PN ez oncﬂ) )Hh%}lr%?%ﬁgﬁu @%ﬁ?@-’%f‘%&%ﬂl perpetu-

ahdlor b EHOARPYivatist anedi ani de,
%%%SgﬁﬁlR?%ggyghEZ-hyd;ogy-ll-(z-nethyIpropyl)-hBlZ-(

4- nor phol i nyl) - 2-
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oxoet hyl J- 2, 10-di oxo- 1

- oxa- 3, 9-di a72cycl opent adecafge- 8, 12- di car boxam de,

(6S, 7TRICS) - N6- hydr oxy- N1042- ( et hyl am no) - 2- oxoet hyl ]
-7-(2- nmethyl propyl) - 8- oxo- 2- oxa- 9- azabi cycl o[ |

0. 2. 2] hexadeca- 12, 14, 15-tri ene6, 10- di car boxam de,
25(3R) - N24( 1, 4- di hydr o- 4- ox0- 8- qui nazol i nyl ) sul fony1lW
- hydr oxy- 3- ( 2- Claims

met hyl propyl) - L- a- aspar agi nyl - N, 3-di nmet hyl - L- val i nam
de, (2R 3S)-N1-(2, 4-dioxo- 1

. - | ApHafekbulicayddmpekitiorisomeyisthe( 2 lenst dryd iphibRyrl9f IBpCAM cleavage

[ (2E) - 3- phenyl - 2- propeny] i hut anedi am de, and . ... .

L BB, g B OAOR O SROR 1 LaFHbAYA johibitor of EpCAM
3 Nl - } i Vg ACE inhibi-
v AR O Bou pERLLY PRRREBTIcHtne e (g
phar)necaprtiendin-2 duipibisort droncopibicdtmnribaeoiwher ei n t he
presenilin-2 inhibitor is selected fromthe group

consi sting of y-Secretase Inhibitor I, y-Secretase
Inhibitor 11, ySecretase Inhibitor IIl, y-Secretase -
Inhibitor 1V, y-Secretase Inhibitor V, y-Secretase

. | Afictphaonaceitical yoBgositiva o8 claimilbiwhercin theyLASEE righibiger is selected

Inhibitor I X vy:Secretase Inhibitor 5 X y-Secreta se
| AR thegroyg {3011\3{?1%@5,0& ase Inhibitor XlI, y-Secretase
I nhi bitopr Xl 11, ySecretase Inhibitor X TV,

y- Secretase I nhibitor XV, y-Secretase |nhibitor XV,
ySecr eiAde0,1 nhi bi-t or XVH, y-Secretase Inhibitor

VI, AIO- Secretase Inhibitor |, y40- Secretase

I nhi bi "]|’I, L685, 458, Conpound E, Counpound X,
CanpouRhm4l RART, WPE-111-86, WPE-111-109,
WPE-111-18, WPE-111-141, WPE-111-31C, MW 1011 -36A,
Ma | | E38BI0OMN I'1-36C, MM I1-38A and MW I11-36B. 4. The
phar mag ical conposition of any of clains 1 to 3,
wher gﬁ%ﬁg%ﬁanti - EpCAM ant i body is a nonocl onal

ant i bQd]ﬂy%_bxﬁ&b[!(?p@ﬁhéﬁy@gagﬂ]sblcb'ﬁiwl]oa‘gaaﬁmigﬂ_e?_- chain
nmono- or | speclfilc ant or tri ecl C
ant i bddk35) @Ydygéy-&l-ﬂﬂso)r%—gg?thg]ﬁ%”@%'@fq‘ T of

EpCAM t_lrea i IR @dhi

for t tggﬂe?rlgn u% ajc]?[g}g%ﬂézf dzgﬂérr%g&g?@ﬁ% I(zf g&%&%ﬁﬂdggt me n(%e’

and/ or2R38 N 3-fhyddoxgaaime)carbangl] €-@-mhidy profydas phenyd-5-

i nhi bi,tor of E cl eayage .i § .an,i nhi bit.aor .of .t unour

necr o§‘F§eI¥0é‘i:fl‘°6$ %&Tg’gﬁ}yb@}’g@Smjétb(ysl]sﬂkténﬂﬂmdbarzf t), |

or_ pr @5RRKSh BTGy RbkyRinino)-4-methyl-2-(2-methylpropyl)-N-[(18, 2S)-2-
methyl-1-[(2-pyridinylamino)carbonyl]butyi]pentanamide,
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conbi nation thereof 6. The use of claimS5,

wherein the inhibitor of EpCAM cl eavage and/or the
anti- EpCAM antibody are as defined in any of clains

2 to 4.

25 7.The use of claim5 or 6, wherein the

wohiobitsore of EpCAM cl eavage agd the anti- Ep@GMEP2007/005077
antibody are to be adni nisteréed sinultaneously,

sequent
cl ai-ns

ially or separately. 8. The use of any

of
§2R,8S)73-(fhmylbydroxyamincari-¢(! SiH4-[iminokuireamisgly by

et o SRR dadbBERILl A" O

the growrtisgnep8ihergandideBarrett' s net apl asi a,
colorectal , lung, stomach, prostate, hepatocellular,
breast, N84, head and neck, oesophageal , gastric,
ovari any phg £ervical carcinoma. 41 10. Anin vitro

net hod

of inhi’biting cancer conprising contacti ng a

cel - ex( 2SRy hgydypepivl-Witl Br.2-Aimahldr of cl eavage

the 1 nnfeeSeapS b SRt e sren,  wher el o

the inh

t umour
i nhi bi t

arRtiylsoy/fbarhatiamdayer t i ng enzyme. ( TACE

conbi na&r' %ﬁg@‘ﬁ%ﬁ'& SO?‘QETHD%T ‘%?thﬂjf %’?e@{%?%ofﬁl}ty”'}a'

wher ei n,EnGANL,

i nhi bit

ICAREAT-Bdnivhhitieat | east one
any

or as de?f ned in claims 1 to 3 and optionaﬁl3y@
416"

wi t b anNalf2R)-FRefvdenyapieg) 2 exoefbyli-fanethyl-1-pxapRaty

12. Use

i nhi bi t
I nhi-bi t

I Jhtt%l ﬁ%@%k?&nﬁ{b fr9h-12alRKifSRMAL] | n- 2

or i acture of a nedi canent” for

l\hﬂﬂaal;mtqﬂmyagmo)-}_oxoethyl]-4—-methyl— 1-oxopentyl]-3-methyl-L-

valyl-N- (2-aminoethyl)-L-alaninamide, -
[(5S)-5-[[(2R.3S)-2-{cyclohexylmethyl)-3-(formylhydroxyamino)-1-
oxohexyl]amino]-6-0x0-6- (2-thiazolylamino) hexyl] carbamic acid, phenyl- |
methyl ester, 1
(28,3R)-N4-[(1S)-1-(aminocarbonyl)-2, 2-dimethylpropyl]-N1,2-dihydroxy-3-

- (2- methylpropyl) butanediamide,

(8S,11R,1 ZS)QNI 2-hydroxy-11-(2-methylpropyl)-N8-[2-(4-morpholinyl)-2-

oxoethyl]-2,10-dioxo-1-0xa-3,9-diazacyclopentadecane-8,12-dicarboxamide,
(6S,7R,108)-N6-hydroxy-N10-[2-(methylamino)-2-oxoethyl]-7-(2-
methylpropyl)-86xo-2—0xa—9%2abicyclo[1 0.2.2]he)§adeca—1 2,14,15-triene-
6,10-dicarboxamide,
(3R)-N2-[(1,4-dihydro-4-ox0-8-quinazolinyl)sulfonyl]-N-hydroxy-3-(2-
methylpfopyl)-L~a-asparaginy1-N,3-dirhethyI-L-valinamjde,

(2R,35)-N1-(2, 4-dioxo;1-imidazolidinyl)-N4-hydroxy-2—(2—methy1propyl)—3-
[(2E)-3 -phenyl-2-propenyl]bu;anediamide, and

5-bromo-N-hydroxy-2-{[ (4-methoxyphenyl)sulfonyl](3-
pyridinylmethyl)amino]- 3-methylbenzamide;

or a pharmaceutically acceptable salt thereof.
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13. The use of claim 12, wherein the TACE inhibitor
and/or the presenilin-2 inhihgtor is 15as defined in
claim2 or 3. 14. A nethod of identifying conpound
useful as an anti-cancer agent conprising (a)

. coThaphirmgcantitdstongesitemof @hgimni I iwhgrefn JhefpédaMlinghohhibitor is se-

20(ii) TACE and/or presenilin-2 with a test conpound;,. _
( blected Sont the gregreusisiieg o by S esratashhibiies bnclecestase fahibitor 11, y-

Sk QTP RSB AL L SRUCBRIRRHAS 5 e

C OFRHitos Y1, W-$dd rAaseOMbibor $2BE&etd® Inhibitor 1X, y-Secretase Inhibitor
X, y—Secretase_ Inhibitor XI, 'y—Secretas;a Inhibitor XII, y-Secretase Inhibitor XIII, y-
Secretase Inhibitor XIV, y-Secretase Inhibifor XV, y-Secretase Inhibitor XVI, y-
Secretase Inhibitor XVII, y—Sécretase Inhibitor XVIII, y40-Secretase Inhibitor 1, y40-
Secretase Inhibitor II, 1.685,458, Compound E, Coumpound X, Compound 34,
DAfT, WPE-HI-86, WPE-III-109, WPE-IH-IS, WPE-III-141, WPE-III-31C, MW-
II-36A, MW—H—SGB, MW-II-36C, MW-II-38A and MW-II-36B.

The pharmaceutical composition of any of claims 1 to 3, wherein the anti-EpCAM
antibody is a monoclonal antibody or a bispecific antibody, a single-chain mono- or

bispecific antibody or a trispecific antibody.

Use of at least one inhibitor of EpCAM cleavage and at least one anti-EpCAM anti-
body for the manufacture of a medicament for the treatment and/or prevention of
canéer, wherein the at least one inhibitor of EpCAM cleavage is an inhibitor of tu-
mour necrosis factor-converting enzyme (TACE inhibitor), or presenﬂin—z inhibitor

or a combination thereof.

The use of claim 5, Whérein the inhibitor of EpCAM cleavage and/or the anti-
EpCAM antibody are as defined in any of claims 2 to 4.

The use of claim 5 or 6, wherein the inhibitor of EpCAM cleavage and the anti- -
EpCAM antibody are to be administered simultaneously, sequentially or separately.

The use of any of claims 5 to 7, wherein the cancer is characterized by over-

expression of EpCAM.

The use of any of claims 5 to 8, wherein the cancer is selected from the group con-
sisting of Barrett’s metaplasia, colorectal, lung, stomach, prostate, hepatocellular,

breast, renal, head and neck, oesophageal, gastric, ovarian, and cervical carcinoma.
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11.

12.

13.

14.

41

An in vitro method of inhibiting cancer comprising contacting a cell expressing Ep-

-~ CAM with an inhibitor of cleavage of EpCAM, thereby inhibiting EpCAM cleavage,

wherein the inhibitor of cleavage of EpCAM is an inhibitor of tumour necrosis fac-
tor-converting enzyme (TACE inhibitor) or a presenilin-2 inhibitor or a combination
thereof.

The method of claim 10, wherein EpCAM is contacted with at least one inhibitor as
defined in claims 1 to 3 and optionally with an anti-EpCAM antibody as defined in

claim 4.

Use of a TACE mbhibitor and/or a presenilin-2 inhibitor in the manufacture of a me-
dicament for inhibiting EpCAM cleavage.

The use of claim 12, wherein the TACE inhibitor and/or the presenilin-2 inhibitor is

as defined in claim 2 or 3.

A method of identifying compound useful as an anﬁ—cancer agent comprising
(8) contacting a test system comprising
(1) EpCAM, and o
(ii) TACE and/or presenilin-2
with a test compound,; ' _ _
(b) measuring EpCAM cleavage in the presence of the test compound; and
(c) identifying the test compound as anti-cancer agent, if EpCAM cleavage is re-

duced in comparison with a control sample.



