WO 2008/122551PCT/EP2008/053913 1 Anti-EpCAM antibody and uses thereof Field of the invention
The present invention relates to anti-human EpCAM monoclonal antibodies and 5 functional
derivatives wWwereafs/mesiods and materials for obtaining them, the use of said BREb@dIes3%08 the
diagnosis and treatment of tumors expressing EpCAM and materials comprising said antibodies
suitable for use in medical field. Background of the invention 10The targeting of tumor tissues by

antibodies able to selectively recogpiz§:aetigen RSy NEE Resahiredpmor site is the goal of all

anti-tumor immunotherapies. Epithelial cell adhesion molecule (EpCAM, swiss prot no. P16422) also
known as Tumor-associated calcium signal transducer | TROP- | , GA733-2, etc. is a type |
trans-memirRig AYRERRYIGIRGXPressed at the basolateral membrane on simple epithelia where it is
15 involved in calcium-independent homophilic cell adhesion The extracellular domain consists of one
epidermal growth FERdMRREFpEER RN GRlIatE hicadkityEsBulR téPdamanadoaptmibrirtedidn while

the intracellglac dpmalans 48 &nineRFds dana ansithere 248 e Hirdingsiesdonr-astinn faylinkage
to the actin cytoskeleton (Winter MJ et al. 2003). Cells from major human malig}}r{lhancies strongly

overexpresdHBEAR 5 e AIREDEs oritntEBEW Sht Y CoRdicer 2 506y NhrRshBHET e

immunohisigehsmisisyssrpiis RRiainest Mlardaige pmREEaffalpn, gastric, prostate and lung tumor
specimens. EpCAM overexpressing cells tend to segregate from normal cells, correlating with the

development of a proliferative and malignant phenotype (Winter et al., 2003). Based on these data, the

possibility tg%;@g%ﬁﬂ&:mlfgmwmtherapy was explored. 25A murine 1gG2a antibody,
Edrecolomab, with some antibody dependent cellular cytotoxicity (ADCC) towards EpCAM positive

cells, Whs approvetesgsHingfiorennidaussduraEndiey et sdPrrRlarENaTcOTHAS SRtéaRith

colorectal opRaBGRAUSCAr SROMAN RO A0 HEJRII YT AU ARIME BBFIERNNCIRYEY iwaEﬂM@wayp
outcome of minimal residual disease after edrecolomab treatment in Dukes'C colorectal cancer 30

patients sh&fadksaian el sroldfn o b dsarsod 88 A& it kel e atelbrongssiatatnuller G
et al., 1998 Weiner Jidhat and@R3} Hovyep. thegesalbresults ofthe glinical gtudynieatbignde

withdrawn of this drug as monothera%due to its limited antitumor efficacy (Punt O, et al., 2002) and

to the prom8YSARSP & Trfiessetias WehesUrts BbIBPIYBES FETHIPRIB0MHESWA 3Vt dnfbody is
intended in iadivent settinermiin Rifgdestiie ahmoh esapeidic oM PN ds thtemlinagd Edehalin 2002).

consists of one epidermal growth factor like repeat, followed by a thyroglobulin repeat and
a cystein poor region while the intracellular domain is 26 amino acids long and there are
two binding sites for o—actinin for linkage to the actin cytoskeleton (Winter MJ et al.
2003). Cells from major human malignancies strongly overexpress EpCAM as recently

20  confirmed by Went and coworkers (2006) that reported the immunohistochemistry results
obtained on a large number of colon, gastric, prostate and lung tumor specimens. EpCAM
overexpressing cells tend to segregate from normal cells, correlating with the development
of a proliferative and malignant phenotype (Winter et al., 2003). Based on these data, the
possibility to target EpCAM for immunotherapy was explored.

25 A murine IgG2a antibody, Edrecolomab, with some antibody dependent cellular
cytotoxicity (ADCC) towards EpCAM positive cells, was approved in Germany for
clinical use and employed for the treatment of patients with colorectal or pancreatic
carcinoma who had undergone curative surgery. A seven-year follow up outcome of
minimal residual disease after edrecolomab treatment in Dukes’C colorectal cancer

30  patients showed a reduced mortality of 32% and a decrease in recurrence rate by 23%
(Ricthmuller G et al., 1998; Weiner LM et al., 1993). However, the overall results of the
clinical study lead to the withdrawn of this drug as monotherapy, due to its limited

antitumor efficacy (Punt CJ, et al., 2002) and to the promotion of new clinical trials where



Other antibodies against this target have been used in preclinical or clinical settings. MT-201
(Adecatumumab) is a fully human monoclonal IgG1 antibody with moderate 5 affinity for EpCAM
(Naundorf S 2008200231 Its efficacy was demonstrated in nude mouse xerR§FraRIMSASBABINg the
colon cancer cell line HT-29 (Naundorf Set al., 2002). In vitro studies on various tumor cell lines have
shown that MT201 mediates target cell lysis by ADCC and complement dependent cytotoxicity (CDC)

(Prang N etgl., 20084y his antiaady iscurspnthnundasginicatleyaiapmentdoctsbertaratiof

hormone refractory 10prostate cancer (Oberneder R et al., 2006). ING-1 is a high affinity human
engineered SRS AR RIBIGy e 288ks EpCAM positive cells. It has been used in a phase |

clinical trial in pati@%t&ﬂﬂiﬂi@&d&@yﬁgﬁmm@@argénﬁm@%e@m%@m fReeiandare-therany Rashfhe data
from this stud¥ zéigested that antibodies with high affinity to EpCAM, while being r_norgt%{totoxic to

tumor cells M AfseeriduremaBla pah drdlidusiar imergclane! igitihgtHaRthevdde MRIGHHBOW for
systemic adiiRisi FPEHOA BORARRIAlS 200G4). i(m?e ANIging PR Qnibe relavuance of

> ke
antibody affinity for the efficacy of immunotherapy. Velders et al. (1998) presented in vitro data on the

impact of afttibaystsiRimadehtgns theralonrrnestesihliniiingd Blreadpbrissalofd)aMibodies
having diffeyapd affigity tay FpfedMuRatad01aRiained fiwthis.stvdy oevigalpstdhalihe tighafimity

antibody could mediate cell killing with low antigen expression levels or, at comparable binding levels,

with higher R¥fitdy CAVAERrBRISAISH) SpRerslit: QrittpairbxdieRSidr Fearg dinfa fedfne ditdd tumors,

the use of highidyity antbadiasmaendiimaraus clbperhtesiiise thatpessiblerryaienicdasiesifects,
associated with the therapeutic use of high affiniti/T anti-EpCAM antibodies, might 25 be reduced by

pre-tatJetingf Sl GRS H MRS IREISHE §tcHadii®Phtep to eliminate, at a given time, the circulating

antibody. Alternatipgly. thg usengfthigimafifinity aat-EREAMrentibodirgomig i sastripteddtsets
loco-regional treatments. A humanized single chain Fv antibody fragment, NR-LU-10, sgecific to the

EpCAM antid¥ér YeRtEm ety ifeureheat usserdhmbiis Lisibheat Stk haatiath @I58d for

pre-targeteddadioiramonatecapyoryadiciomauraoguidps hieasktstugenoresiniealydaiaghawed that
a single dose of 8Q0 ?Xi of 90Y-DOTA-biotin administered after NR-LU-10, cured mice with

established BHHHEALSHS A AN SHHEN De i1 o Lo h e REBR YBRB, PP (S BBt SH S 2001).. In
a secand reparaly Burake Wipidr windket2R0:dk iNVie) @90diis2 2bhit RE THEP 2088/2088 13idddie bse of
labeled NR-LU-10 Fab was useful in intra-operative prohing for revealing tumor localization in 7 out of
10 patients,s?(ﬁt?én&%ﬁfi’bfmm@tﬁi‘él%iﬁfi?a‘%%ﬁa% eﬁfnﬁ-aa%%- T%%saﬁﬁediﬁg%’lﬂﬁc%ﬁ@t&%g&é ©
monoclonakgletibasiast innsdedialphbigl foiethdhefivaoiu sotheramotitaglid Mendss sétll e aing)
unsatisfactory. Pretargeted Antibody Guided 5 RadiolmmypoTherapy (PAGRITTM) is a

i S RN AR kA e A e KIS S o e
tumor. The sipetitgityyaodrmptinisyrobih eaantiitibedisiohodlanali fstie diffinaedfas afrstsieMdt

fundamental for treatment efficacy. '%QeA licant reported ex eption%‘IJ hi (Iﬁ]and ific
acoumUiati G GG P2 108 ST ASREcalrd T0ah DI HER &G0 T SBH oL RigR coll King
antigen-exprédsiog hutgn tRpeRsvanspiintedducoapabldSsantdmgtialclSlwidahpheearfiRasgarch, p.2
191,1 Aprildgoqu). Batseo(}bon the teaching of EP.0 496 074, G. Pfaganclliéfetlgl developed this
three-step Pre-1SIJEERECEYITOALH ¥5 TREETSEARIRSHRY 18 G POy tFENt Tt of NS (Y eonesi
M. et al., Ewf BidluelfiMed 26i(d)didd Golk0irhpREy¢ RiganelictulstalhEwosditibicly et c 26x#)
348-357, 1999 Paganelli G et & ga cer Biother. & Radi %ﬁ rm. 16 (%7@1‘3%%%01 Other
et T S R R e e
25  be reduced by pre-targeting strategies which include a chasing step to eliminate, at a given
time, the circulating antibody. Alternatively, the use of high affinity anti-EpCAM
antibodies might be restricted to loco-regional treatments.
A humanized single chain Fv antibody fragment, NR-LU-10, specific to the
EpCAM antigen, genetically engineered as a streptavidin fusion protein has been
30 developed for pre-targeted radioimmunotherapy or radioimmunoguided breast surgery.
Preclinical data showed that a single dose of 800 nCi of 90Y-DOTA-biotin administered

after NR-LU-10, cured mice with established subcutaneous human small cell lung or colon

cancer xenograft (Goshorn S et al., 2001). In a second report by Burak WE Jr et al. (2001)



The three step pre-targeting treatment is based on intravenous, sequential administration of a
biotinylated anti-tenascin monoclonal antibody, streptavidin, and 901/- 20labelled biotin with two
chasing adriw@igeetitessaf avidin and biotinylated albumin before streptavidhCEaFR2008453918d biotin,
respectively, to reduce non specific background. 3 In the medical field, there is a need for further and
improved anti-EpCAM antibodies useful in cancer diagnosis and therapy, such as for example in the

PAGRIT appiQaels a0 9 yaption use%b%ﬁfﬁﬁﬂ%éfﬁf%%ﬁﬁ@tfo? teaal ARy and
antibody fragments which may also contain additional moieties and diagnostic agents, compositions

containing tR68B2aHaBIIE 8 APimteRtsrdymenrdiraHpedisGhdsa Ad sttt ompositions

containing them, tpiyugern therany anddiaghostiss At meiesdsql makingdhgsaapiRedymand
30antibody fragments. It is an object of the present invention an anti-EpCAM antibody or a functional

derivative tHEFBBRhIENR PR/ idiSENoTe gidh SMAB AR H{PROR A TERiT S pnEbe St Gptded

2008/ 1325%%%%1?1%{3318{&%%93@&@%5@ Unesof fhacerpiamenianbadeigrennpadasians (GPRs)
having the sequence selected from SEQ ID No.2; SEQ ID No. 4 or SEQ ID No. 6. _Preferably, the

variable redtBi dhiede sippidyianalhenatioininnidadhs tumer ot idmsrtdAnite b rmining
regions (CRRSAMARHHR ISRALENNH S, I H No:d: B SEQRIRINA A ATFSERHh NP <Bicacy Still

preferably, the variable region of the antibody heavy chain comprises all three complementaril
determining region (CRY§ATAVIRGHIE S¥einsnBalbf Mehynd Ne2sterBiEs ShdSER 1tPNo. 6. It
is a further phieehaidhe YestioRANafddRCAMbBtHiIbedy andunciionalilQ denyativmther@abivherein
the variable region of the antibody light chain com%rises at least gne of the comPIemen,tarili%)

No. 12.

detertbhing ragfEsREpRG mavin HRS Wk Rride LHUED (rrres Beseehd kb bd osEe)

Preferably, the vamxRigl kiR ©hthmapiirdy ligbtoraaio quppiseeilaastivyRPithahree-step
complementarity determining regions (CDRS) havin%he sequence of SEQ ID No.8; 15 SEQ ID No. 10

or SEQ ID Rt $52cting\iBPsBFBEPALRY, THaITHIE IR eaPRt ErtiBsal Hg ek Compists all

three complameaniiay ity £ gtexminingete 6o, (CDRS) haMng e saqueteol SEQ. 1D Nee8: &R ID No.
10 and SEQ ID No. 12. ltis a further objglgt of the invention an ﬁnti-E CAM antibody or ffinctional 20

derivative tHErEbF ity the VatiabReREIOFof Aty ARSHT E8 sﬁwiaag%% (G oraflof the
sequerces DISEM@ IR No.2; SEQ ID No. 4 or SEQ ID No. 6 and the variable region of the light chain

comprising at leas one, two or all of the sequences of SEQ ID No.8; SEQ ID No. 10 or SEQ ID No. 12.
preferably, the anfEFCRNTSPRISAY BF ATt REriEd @&8}%&?9&&689&9&%/‘?%@@55& ion is
able to complet®y2®1d permanently inhibit growth of EpCam expressing tumors. The invention

also contemplated the generation of mutants of the disclosed CDRs by mutating one or more amino
acids in the sequehB® JPtFe CORSPIERIGTHRN HERESHMgS aPHITE aBM JLBRYSIAYS aff&’&?ﬁlrti‘ﬁialy
positioned indenfuRRacian be suibicieylated3hitpravethenaificlityaResarrenenhpye dedaaide tirected
mutagenesis.to increase affinity of some immunoglobulin products by about 10 fold. This method of
inoreaing CASUEHOHGNG (LSRG A D AR OLISLD) O RO L e
knowledge {geptaeidin Radil’ YW.ldbel A3t hhuspthe wtlbstitution;celatipecdicagditigowiiamino acids to
the CDRs In the medical field, there is a need for further and improved anti-EpCAM
antibodies useful in cancer diagnosis and therapy, such as for example in the PAGRIT

approach.

25  Summary of invention

The present invention relates to an antibody and antibody fragments which may
also contain additional moicties and diagnostic agents, compositions containing these
antibodies and antibody fragments, and diagnostic and therapeutic compositions containing
them, their use in therapy and diagnostics and methods of making these antibody and

30  antibody fragments.
It is an object of the present invention an anti-EpCAM antibody or a functional

derivative thercof wherein the variable region of the antibody heavy chain comprises at



WO 2008/122551PCT/EP2008/053913 5 of the invention to increase or decrease (i.e, modulate)
binding affinity or specificity is also within the contemplation of this invention. For sake of brevity,
the preferrewarib®/diz2aticording to the present invention shall be identified RGTAEPRISAFRIBT3232/10.
While the present invention focuses on 5 ST3232/20, as an exemplification of the present invention,
one of ordinary skill in the art will appreciate that, once given the present disclosure, other similar

antibodies, Ragt sRLBPd: fEaEPRASRI 13324 Mids e As@DiRgdk fagmenis,atbese sirilar

antibodies may be goduced and used within the scope of the present invention. Such similar

antibodies A SERrHAed RELHA S A QR IR dkperimentation by those 10skilled in the art.
Preferably the antipea€-A8Y) antibogyaisi @ eneernal antbady nMotednreiesablyritis produeed by the

hybridoma cell line deposited according to the Budapest Treaty at the Advanced Biotechnology

Center, GeRb&hateRIFmsP RELPIStREERNE SEiopraferaRl hangtsowgusne s HR fhbihént, a Fab

fragment, adH@h)3 Naoma8E® 1D Multimeric antibody, a peptide or a protcolytic fragment containing
the cpitope bindin%region. Yet preferably, the antibody is chimeric, fused to another protein or

linked to an agentYHhMitAFKEMBfe BrErelayiah e i RHbpISBRI Y AHBUQRESA I AKSSra.
Preferably, iBmusias I COMPHISe SR SLHIIR & Beaiain BF theavidindastig, Mok, 204xrplled
biotin or other eﬁecto{g(froteins. The antibody, antibody fragment, antibody chimera or
immunoglolyalm‘br‘ba 28 R Nvéntion may be linked to an agent. Linkage may be by covalent

bonds or by antibqelyisepitaRehboR; &cor X eHB Pigyaniantip dyitiapHoady frasment, antibedioghimera or
immunoglobulin products may be crasslinked to a second antibodgl wherein the secand 25 antibody

may hdle AFHHMES IBPiTRS dgertinTie XydhinTsgiee of dhtctBiRodydshtehal s ARIABIGKiEC A ent” as
used hereinpiRfersite acthipictaseRibadnbikiieies PRt DRI NEHALOhea)ls dHOL EIEFRID
destruction of cells. The term is intended to include radioactive isotopes (e.g. I, Y, Pr),
chemotherdbdiic BHemNantd @dHE & RN Ehzymatically active toxins of bacterial, fungal, plant or
animal origin, or fragimess thpsaaikbR agaoh BEthbamiBedsarnoherapetitisgesntiAst two of
chemotherapeutic agent is a cr(lsiegmica,l compound useful in the treatment of canier. Examples of
chemomeréﬁam@a REHUN S AHARg it DX Eribich N8 B SReICESB5 ME AribinGside
("Ara-3"), GyetppbaspheogdsEQNiDieRa, 1Busulfan, Cytoxin, Taxol, Methotrexate, Cisplatin, Melphalan,
Vinblastine, WO 2008/122551PCT/EP2008/053913 6 Bleomycin, Etoposide, Ifosfamide, Mitomycin C,
Mitoxantrone, vm&v&gﬁmﬁ?v SreBngs iﬁ&ﬁ%ﬂﬂﬁ&?ﬁ&é}h@% S OBRFAT SRy RIRS
Aminopteriobatitnematein dMianintipscDspe @NRKShEeEIHS. Ralicie. 4 SHHIBY NdIe/Mrdan and
other related nitrogen mustards, The agent may be a cytokine The term cytokine is a generic term for
5 proteins rﬁq’e e%i%off%niﬁ%;e@p&?ul ion which act on another cell as intercellular mediators.
Examples of suchleyiokinastaee lybyiokings, mosnkdteanand tesitionalpoiyeeptide faacmianes.
Included among the cytokings arc growth.hgrmone such as hyman growth hormone, N-methionyl
rumatiCar o BT A BV L BTN GTEIO, DSAtTBID HTTHIGHEE f ot et
proinsulin; rglaxirnthpreyqlaxies gy SHQoIBIML2hGRNBsNsIch as $STIGCDsNmutating fhormendlt-SH),
thyroid stimulating hormane (TSH), and lutcinizing hormone (LH); hepatic growth factar; fibrohlast
growth act PSR, DR SRR DS ARG O A ETRRTERG SO o
mouse gonadogrcgiydbsioiatedpSBHHE INbibip; activin; vascular endothelial growth factor; integrin;
thrombopoietin. (TPO); nerve h factors sych as.NGF; platelet-growth factor; 15 transforming
growth tacOr TR, R TRIIRG AR TRCSSr dHAC A B it (E0h, SRR CUUE factors:
interf@®ns suchtamiritedielkome. alpnalctebetind apamgamiiyainbdlonyrstinhulstify Cactiors fteSing);
granqucytet-macrophage-C- SF (GM-CSF); and granulocyte-CSF (G-CSF); interleukins (ifs) such as
IL-1, IL-1.alphaotit-2, 1L-3, 1L-4, 1L-5, IL-6, 1L-7, 1L-8, IL9, 1L-11, 1L-12; a tumor necrosis factor; and
other polypeptide 2@ aatersivnchlsinghiénariatddt thgagw {HatiprAst usetdte reinhéhéi delove dyddkine
includes pr%teins frgm natural sources or frong1 recorl’rl1binant cell c |tll1JI’e b'ﬁqlosg'call a%tlive

. utating one or more amine acids inthe scquence ol the It 1 .%nod%r* at a
equivalents of the hatk/8 Ssequence cytokincs. or &aqgnoss, he ant oay, antibody fragment,
antibody chiingra amimmamidgiobriiintano dipgts pfidhdyinpesitionehay he@GEitBchad te asldbelkmuth as to a
25 detectable compound.or. composition which is conjugated directly or indjrectly to the antibody. The
el iy bR e S TS R ¥ 4 L0 o
enzymatic lsdoet mayucatdbindichemiceatsaiteahtion 1df fokl3tratectordpdincrarsogmpakiti@asiizgich is
detectable. More preferahly.the antibody is.a human or hl&’ﬁe}gised antibody. 30T he present invention
therefore p%{l\?i e%aﬁﬁﬁ?él%ﬁt}n)%é%}%’( 8£1ﬁ%%3f?§gbr¥é‘ﬁt‘q8rmg AR NS RLIEREET
Paul, W. E., 1993). Thus, the substitution, deletion, or addition of amino acids to the CDRs



antibody chimera (such as, for example, a mouse-human chimera or a fusion protein with molecules
like cytokines, protein of the avidin family or other effector proteins) or immunoglobulin molecule which
specifically WOEBHZ?EM. The present invention WO 2008/122551PCT/ERZOUBRRBBRE39TIprovides
an antibody or antibody fragment or antibody chim&ra or immunoglobulin molecules comprising at
least one of the CDR of the variable light chain of ST3232/10 and/or a CDR of the variable heavy

chain of ST3P#R/MA-Fhena0tiRedY QR HRAYIRIMENL AL RN HRREY AR S SBEARE IO RN
molecules of the present invention may 5 be an antibody, an Fv fragment, an Fab fragment, a F(ab)2
fragment, avSithileRhefstaRmbERn of HinmMYsEAR antibody. The antibody or antibody fragment or

antibody chimera b GARERIYRRANN ROlseHias LI RIS R BLIBNENMILT ¥ LR AhRG A6 VRS from
IgM, IgD, 1gG, [%A or IgE isotypes. Another object of the present invention are the recombinant

derivatives BF skiensifigloayithn 4 paaticul ST Fredéted WaubmBlRaRidert ivEstire fRssssihie the

murinesconstesiIeqi@isHeR b Ahenhe MR HrRYEHEIRAh (bR Lo fedrdlnal PRI PIntwsarwhere
the murinc constant region is replaced by a biologically active moiety, such as, for example, a member

of the avidiVfanARPIEHR HBRIVICCa R VRIod)C aPEFefiin Ficlgr e reihesr stimlaming Rariehdidkted
immunologigaistactarseaial & fermezample GsCobll GM-£a86dd9r fhastcha Wiergirndheimusinc

constant region is replaced by a pharmacologically active moiety, such as for example a toxin, a

superantigetit Rk iMavoPaResrsdoratbirs e SHithH dhf aifery A ehenBGHABY IR¥FAHRGtCH fficacy
(Di Massimgiii| M aatidbd k3% a{ BEepisdbeRt - a1R8d0ndte meshedstiekhiaivngisaidyasepabinant

derivatives arc well-known in the art. 20Another object of the present invention are the conjugate
derivatfres dridstiatbddy. In particular, preferred conjugate derivatives arc those where biologically

active moiety arc linkegasfhacnibahchwwariebepnyanienat meihadss fxampiespeé fiatagically
active moieties are member of the avidin family, a growth factor useful for stimulating tumor- 2

directed imﬂﬁmﬁsﬁa@r‘éhbgffaa%}/@r@amé@lﬂomgﬁaaﬁét@.e%&fdéﬁJeélif),@B?%%J&ﬁ%?éaﬁwSactive

moiety, SUCA &s:fiet&BIoNUENR IEXIT éntPEEaRtgRRAIvA @MAEKNG. PTIRNE@iher protein useful in
enhancing the antitumor therapeutical efficacy, antitumor drugs, radioisotopes, According to the

present invehtioR SFeEbiHb i APHEATE Y A B e dnjLAHRS s kB0 HBRtGh Al Aha-HERI EFCAM or
fragments theneelere alsddagicatpehadce deriy piyesiyiit FmastRactstipiypretesped gntaadingent of

the invention, other than the antibody and the fragments, also the derivatives thereof are biotinylated.
WO 2008/122458t PCT/EP2008/053913 8

Yet preferably, the antibody is chimeric, fused to another protein or linked to an
agent or a marker. More preferably, the chimeric protein is a mouse-human chimera.
Preferably, the fusion protein comprises a cytokine, a protein of the avidin family, biotin,

20  labelled biotin or other effector proteins.

The antibody, antibody fragment, antibody chimera or immunoglobulin products of
the invention may be linked to an agent. Linkage may be by covalent bonds or by
antibody-epitope bond. For example, an antibody, antibody fragment, antibody chimera or
immunoglobulin products may be crosslinked to a second antibody wherein the second

25  antibody may have an affinity for the agent. The agent may be a cytotoxic agent. The term
"cytotoxic agent" as used herein refers to a substance that inhibits or prevents the function
of cells and/or causes destruction of cells. The term is intended to include radioactive
isotopes (e.g. I, Y, Pr), chemotherapeutic agents, and toxins such as enzymatically active
toxins of bacterial, fungal, plant or animal origin, or fragments thereof. The agent may be a

30  chemotherapeutic agent. A chemotherapeutic agent is a chemical compound useful in the
treatment of cancer. Examples of chemotherapeutic agents include Adriamycin,
Doxorubicin, 5-Fluorouracil, Cytosine arabinoside ("Ara-C"), Cyclophosphamide,

Thiotepa, Busulfan, Cytoxin, Taxol, Methotrexate, Cisplatin, Melphalan, Vinblastine,



It is a further object of the present invention a nucleic acid encoding the antibody or function&
derivatives thereof of the invention, or hydridizing with the above nucleic acid, or consisting of a
degeneratedveezwenezsshereof. Preferably, the nucleic acid comprises at |eRET R8T KHIowing
sequences: SEQ 5 ID No. I, SEQ ID No. 3, SEQ IB No. 5, SEQ ID No.7, SEQ ID No. 9 and SEQ ID
No. Il. Another embodiment is directed to a purified nucleic acid molecule encoding the antibody
or antibody iagreih OF ApHEREY IEiMBIR QNMBHNAaebwindRalaeHIE PIREHER] NemERRIHON. A
nucleic acid molecule encoding an immunoglobulin product of the invention may be made using
convention&%remw&aesi%weﬁ%p|Q,aangm&aeoE%§§1ﬁPavae%9Hﬂ%§£@d UG ig%Rteleotide

synthesizergiapghiigate hacie fee afuneignalppesreading VRIPRaINAL SRCOARS 3Blated
immunoglobulin product of the invention. The nucleic acid molecule, once synthesized, may be cloned

into a nucleMREENVBNRSFI nlikfeiedtiddsdieristitnidaca Pissisitr egekife Pragensiic (st Masmid,

phage yectprstcihPlageaigbaneh thabikecare,kpamion thaiak- ddieoveciitieayder an axpiRsigRvector.
Expression vectors 15 and expression systems are available commercially from suppliers such as

Stratagene 11413618, EXyPley; of atsth e ittssopime HRRMIERACAN Bfs5n fedirddinprsing the

nucleic acid,gfytheimendi@iones. Indtidead BHNeS MRIRGIAXIHRS IRyertivmahbasbseltanafoimad with the
expression 20 vector of the invention. The cell maébe made by transfection. Methods of

transfectiorEE¥ ¥nSRAPARE: KNS RSHHAMEdUIBA O BEYKAPBTRAI tkaPguine iR iiap Y& Blfehased
from commeseiah FOUICAS HBdhe; Sthytagae, idulRllapfemsdliis arniier ghigelafithegR¢ephasian
hybridoma cell line producin%he anti- 25 EpCAM antibody of the invention. Preferably, the hibridoma

cell lindis theTMTasH esieibes stendydandarmans: dindtb thaud sipultane bgraedd Kianced
Biotechnolagyl Gebieiikzehean it HnderpiaiPREGO4actor; fibRHREOGESS RItheprerasatian of the

monoclonal antibody is within the skills of the man skilled in the art and. comprises cultivating the
above hybrRI8FHAEel fROSTY 36'BBTatHE Idantisily AROITIAG BILbA R T RIEBE e B OISt is an
ulterior objegimidtejinantiosdld arpRREAMIdRTbacy-el theRvertiendombse agrewiiedigasient.
Preferably, for use as an anti-tumour medicament. More preferaply, the tumour is selected from the
group of: cAbFRERrNOMACBPELt &E?&?Admwavz@o@ﬁfﬁwbés%%aé%%tsm@gf&g&%
carcinpna, @MaiiyEakesN 0rod: i faeit o [ausiey) cCakcinpnik O gtengic arctoemand nhther eirdyeciment of
the inventioﬁn is(?girected to a method of treating a patient with E neoplastic djsorder comprising
administering'an aRIBYH S St Mg HEHE At Budy ACHMAEHET R iR NG BBl AT Progtier Bt the
invention orcaloweleigagistRisthfdraentioSEe)b saidlpatiprtndeibisidsdacinsrunaheEly)fonaancer are
known. See for example jn Old, L. J. Immunotherapy for Cancer, Scientific American, September 1996
The antiboﬂ%%‘?&%g(sgﬁ%;éﬁs Bitstils asré?ﬁé/@ﬁc (5’??11161 tcllrlcdlﬁﬁ%@bjlu ng‘a%l‘ﬁ& g agent
such as avitinaniorden topraEVENt possiblel faxicl effecaidhacsysianticadmindstrade pollseptiselosed
herein,js a method.of treating a solid tumor whi omprises, first,. 10 removing a solid tumor (e.g., one
o epr CECBE e A i LGB A (45, CEhE LETEHy OF et A Gl LYoy and
then adminisieiing thdhe stbjeCtsanresiioedpdasticagahinstchdb antantihodybiahtiiadly fraginent,
antibody chimeralor imr{?\t;féno lobulin %roduct of the present invention (e.g., an antibody that binds to
EpCAM) wITEH Y&'SRTR&fi W’%&‘f% 5% eél%eéﬁg%]f(%eés‘solid tumor in a therapeutically effective 15
amount. In an emiFediméiagaddiRe inkentoniibéyadnnriissesingfetemdatcarniedbody byctapasiting the
antineoplastic agent in the resection cavijty.. It is a further object of the inyention a pharmaceutical
compostion SRS L EELHTS S e Ao HEn ot B BPED oG 6 the
inventién andtacpivdencaagidicall pacoapiasitéoaanvidciorislitmenighrefatablylythe phéairwmbe tibichk
composition 2Q of the jnvention is for radioimmunotherapy, Pharmaceutical c ositions are
conveniondl TIPS T JHGF A T e Rl GO o R 5t PP et (HP A CBhmimor
general knduiletyer,Exalppies of pharmaaetitidabdomppsitiolyzacacpiven atttheioafefenadstmentioned
in the present inveIr{H'on. Tpne same %HPHE? t8 gia%rg?stic kits. Particularly preferred in the kit for
radioimmuncoot]ﬁlgroélpy St {29 YISCIGS &l R tHe above mentioned 25papers by Paganelli et al. and
EP 0496 074. Neharmeieeatigaticompbsitioissadomjanisinguhemstibadybadgl/or a fragment and/or a
recompinant derivative and/gr a conjugate thereof in agmixture with at least ope pharmaceutically
rccepilble excipielaRERST Ve A IHEtOTEs R Sofs o o o R HEReR
antibody chimera (such as, for example, a mouse-human chimera or a fusion protein with

molecules like cytokines, protein of the avidin family or other effector proteins) or

immunoglobulin molecule which specifically binds EpCAM. The present invention



30Still another aspect of the present invention is a medicament for the radioimmunotherapy of tumors,
which is administered to a subject suffering from a tumor expressing EpCAM, and comprises said
monoclonal sMieesly28syroteolytic fragments, or derivatives thereof In a préfe€TvEd2008t9588m3ent, said
monoclonal antibody or proteolytic WO 2008/1225%1PCT/EP2008/053913 10 fragments or derivatives
thereof are biotinylated, in a more particularly preferred embodiment, the medicament is suitable for

radioimmunatgaapYain RRAIBICIWALFOL LAEBAPIPIE-HRE! te arRte B dYr &-haraehing: MeiRdo g siaseribed in
the art, for example in EP 0 496 074, Paganelli et al., 1999 and U.S. Pat. No. 5,968,405. In this latter

aspect, the BHFSHIEAFRIAPHEES dins3 Bre RELHGRRRidASHatiakeeiight oM of i 234id kit being
composed ghd/yials opitessrfifst Walisertaiegvihe Rigtinytatad 2atibodyre fraament of darivatiye

thereof, the second vial contains an avidin, the third vial contains biotinylated albumin, the fourth vial
contains radietabaie BIthodY BIUHI At aRTRInaRlaR HiRimPIICRIE R Pr B\ dEEr R P AYHR &4, 1999,
An avidin cempHsesBYEin, sireptavidinemE GrawidinghQ a6 E S stieplayigdimeti: ar pabiavigiaor di- or
polystreptavidin wild type or deglycosylated. A radiolabelled biotin contains a radionuclide, such as

disclosed iPEPA0E0 P4 R BEPASH1iA e £ ARHBdE T ASMSHs s RIRAEY
02/066075. hikitRf shigmttinchézdiscirsed icRaganell etaknd BR3nHsafaiabbe heyidsiwe fuitable for

human injection. 15Preferably the composition comprises, in the same unit dose or separately, at least
another tun8lYh {BBe R ak&fo8Y 85 &18M4IR5 the tumour specific antibody is an EpCAM antibody

different fromnthiecaobieey OhthsriveNtHBnASIOIe FRMEMINIARE 1 Siracioek tor 3 deiaestic In

composition comprising an antibody, antibody fragment, antibody chimera or immunotglob‘ulin‘ product
of the iRverRfSHEAE REHRIFRIGIBIAMA RABLUCHY Ui Yo AR EINS6 N 28 midy BRBRSVIABRIARTHERIHE of a
compositionGaaelispaibenantiodyubthedyHsagmenteaatibadymhimnergser whasnaglefitineproduct
and a pharmaceutically acceptable carrier. or diluent. The therapeutic composition may be used for the
treatment of YISBRISFE R DEACH USRI VPHBAUTErHSH AsEPOHEIEY 2 RERSa Tor
treating a mamaBalGamPHEsiNg apsaicisennn attherapagtcallyreiiactivetamantiofdne: andilaeedy,
antibody 25 fragment, antibody chimera or.immunoglobulin product of the invention to the mammal,
wherein the tEHTHERHES ‘P IEBRRS'S eﬁfacgoaaﬁ&frbr@qfﬂﬁﬁ@%@éﬂ%&%ﬁ%&éﬁb%y}%ﬁnbody
fragment, antibady ¢limarmecinsumpegiaiiingiRdedtby a Jhisranatibeicabjest@fdheoiRveniien the
anti-EpCAM apntibody of the invention for use in diagnastics. Preferably, as an aptj-tumqur djagnostic.
More prefef&biff &&dR n%iI%LﬁﬁBHFrﬁfgbg?@sﬁccPﬁ?‘ng? ThE ié’ﬁoé?lai%er% 18 6F4*B1¢der may
comprise thstepmahéargeiing atidaseeRaoip@iromuisudjactvitst thie, aniiyoBaramtbbdy fragment,
antibody chi@dbera or immunoglobulin product of the invention under condition that permits the
formation o ge)mplex between said antibody, antibody fragment, antibody chimera or WO
2008/12255MRGdhBA0R3/O5313: Ishiinsvendginhu dorpradust aacyteknpGAM artigen, and
deterrmpjning the formatjon of said c lex. The antibody according to the invention. may he applied to
vatioypes of OGO QA b LR oSt B L B S R S TIBONS AhgHbi
techniques aneibisy (1) use of a fluorescent antibody or a chemical staining method in 5 which the
monoclonal antibody is labelled with. dye, such as a fluorescent dye, tq allow the presence of the
inkage benlibBRTHRE Ao A S, T S AR B SH RShNat (5 B ar
enzyme-antib@ey toatroshtisinty &y enay v doste adonhihedihedeSERmihgys toflatedd fhealiyoaadienal
antibody, (3) an ELISA method using a prptein-lapelled se ry anti to measure an amount of
antigen or (RSB (R DSAGT A S0 RS T e Sh TRl AT A e Bbeled
with istopeliaiectdS) amimnmlogigie cyftation m@tlvhd utiliziog arkagglutingtOSFeaciMn(iSI)sed by the
antigen-antiqlo% realction11 I.he diagposis flechpiques fothetr include a Wetstern blotting method in
which protefhd S a&iShaté thrdiRh e1edFd PR PeSiE NG 4884 BY tHe HEShot bl RiitBody. The
Western blaiingtheethroctis asbfahiagebaiscing hiecdineiciclonihgrgfcatpalyelficiact det it bnencdodisg the
antigen proteH] Witig respect to the monoclonal antibody. The Western blotting method includes various
modificatiorl%, SUEhES % Western method, a South Western method, a North Western method, and a
West Western methambrding|moathetipesse mbodimeént, afcthenpiesant snvantion oth ecantigzocky ehththe
fragmegts thereefsan iiner.saniaie Arsional markar anHior diasneRisapsniae el markers

In a most particularly preferred embodiment of the invention, other than the antibody and

the fragments, also the derivatives thereof are biotinylated.



20 and/or diagnostic agents are well-known to the person skilled in the art which the present invention
is directed to. According to a preferred embodiment of the present invention, said antibody or
protcolytic fNigraensis283steof arc biotinylatcd. It is a further object of the ROTEERRMSAFIIN|@Ctable
soluble composition for in vivo tumour diagnostics #omprising the anti-EpCAM antibody of the
invention. 25It is a further object of the invention a method for immunodetecting in a sample an antigen

able to bind to theraptipadyher gsivadivethaeehapceding Ja iR IpYeRtiansoMPIRingibestep of
incubating in proper condition the sample with the antibody or derivative thereof according to claims 1

to 14 to havdnghiaRglshlwitiss dycsenh pletheany asibirighirbidispe nihibe ahesyrRsicRnids a

further objegt efthigcinyertiona-dirgiRastiqidhierthg-prethod according to claim 30 comprising an
antibody or derivative thereof according to claim 1 to 14 and antigen-antibody complex detecting

means. WO 20087195l pche ppdeisdieig serapiises at [rashonsey dhsotimmdng ssdhenpreseRi

inventin, iniedherapeytio kib, theskigtinylted astigagy e cosbines WishothesERGAMsperific
antibodies. Alternatively, the biotinylated antibody is combined with other tumor specific antibodies. A
general teaching el kit b ddedsh lepugE 7R BegAtiliedscuosaRing Sepat.

SNo. 5,968 #f¥ibody JNPribisdifaiafifcRtRYaMTPYSNURMRISHLENEATRGSRATIMCRBIaINE  RReRAIlY
containing multiple compartments, comprising the biotinylated antibody or fragments or derivatives

thereof; buffdrthS i shté stidlple ASHLSPIRH hEPsRE g Kt o hneetatin predusiqefitbiethod.
10Another akjggtieh theyresamd dnkeitiesniseiie haahsaid D R cnaba RSy SREIERLS; O

recombinant derivatives or conjugates thereof or the biotinylated derivative thereof, for the preparation

of diagRostRemethssirsiisinseelignondriide sxathesisresaiiylispeamesthsan dom fofuncitimaging
of tumor.  ofeh3ReRHO A Mbtaineshfvsthe iBAHEsH0BING hybdidewrkeindenesS TR 3618 @s given

15 in detail in the following example. As far as the industrial aspects.of the present jnvention are

concerned, 3fid SIIEIUG REE a2 S Beclonehp i miE e AN LR o lSbsitions
or diagnostigekits ascRQIMAHM daTle i6sihid tpahaiealdigtthst plasmiinpHgsesitsventipnshall e

disclosed in detail in the followin%ggscrigtion also 20 by means of non limiting examples referring to

the followinffiJUie & FigarerrnAne 47 Biag S &5 SORA P ST SSHARVIET B T IEAT O ¢65'95%32/10

harvess purifid-apregsitaindealymr VahbaleentuBei G friealthepiR)s lsabeisl Stdpdied La
ST3232/10 Mab (%er not reducing conditions; lanes 4-6: purified ST3232/10 Mab under reducing
conditions. nﬁ% buffer Ix MES Gel staining by comassie (Simplie Blu, 25Invitrogen, USA) Figure 2:

Gel-Filtration on TG GROMRCcobion «ff harifiedntds 22 kPrassiom P ptbmphishe (héniskeported in
abscise and m(gli sqrbance units (mAU) in ordinate. Figure 3: FACS specificity test of anti EpCAM
antibodies. 8159593 §'8FUiARr control antibodies (M104, HT29/26 and T16) were incubated ( 1 pg/106

cells, Ih 4C) with niuting REthresgecobtathe Galsm@mathsslly dkprassorth&p GAMEdragstasien with
humap TROP-1 malecule % anels A-C), human TROP2 molecule (panels D-F) or with the empty vector
whereERo eX6g8h8LE B8N ere introduced (panels G-1). A secondary PE-conjugated antibody (BD,
USA) was used actay dislpriayientfads e tinsifeeian venbode | biesialitytion are known and kits

for transfection of prokaryotic and eukaryotic cells may be purchased from commercial
sources (e.g., Stratagene, La Jolla, CA).
It is another object of the invention an hybridoma cell line producing the anti-
25  EpCAM antibody of the invention. Preferably, the hybridoma cell line is the hybridoma
cST3232/10 deposited according to the Budapest Treaty at the Advanced Biotechnology
Center, Genoa, Italy, under No. PD06004.
The process for the preparation of the monoclonal antibody is within the skills of
the man skilled in the art and comprises cultivating the above hybridoma cell line and
30  isolating the antibody according to standard procedures.
It is an ulterior object of the invention the anti-EpCAM antibody of the invention
for use as a medicament. Preferably, for use as an anti-tumour medicament. More

preferably, the tumour is selected from the group of: colon carcinoma, breast carcinoma,



WO 2008/122551PCT/EP2008/053913 13 was evaluated by staining with 7-AAD (FACSCalibur, BD
Biosciences, USA). ST3232/10 showed positive with the TROP- 1 positive cells (panel A) and negative
with the wiloM@E®18/t2lksSbr with those transfected with the TROP2 molecul ®(FarRAG0E0839d 3D,
respectively). A similar result was observed with other EpCAM specific antibodies (panels B, E, H:
5M104, C, 1: HT29/26). T16 antibody was used as positive control in TROP2-L cells (panel F). Figure

4: ConfocalgaigiesearmehaT 3R3%/10cemsmatedwith Alaxadss anMGHZ kyeashiumatsaihiine.

MCF7 cells were plated on 15x15 mm coverslips, and fixed after 48h by incubation in PBS / 4%

paraformaldEtfBer femBadimms it ot ther Hy eriiRnwe EHFeA 110 BansIBanin dEPaiRestaiAEsnivititine
antibody, apdsppxeial fisds-anairaediny GRS 0SCARMLINE AR fRabatde CRRibaRte

demonstrates the expected pattern of staining, with highest intensity at cell-cell borders, and staining
of isolated SEHEKES OTWBTRYARRINBYIBF RaAHEh AbeHaY Ao PbAY T [Satfdis o Hivd B cRigiéos:

Immungreagiivipaaém ISR dsFsiichiignda & enipdy: AL 8 anthil exaRp R Ivh toyeards the

antigen expressed on HT29 colon carcinoma_cell line. Data arc represented as the optical density (OD,

measured at OB HARAARYIRT (irecs searntifig ey distbresiry s o B thecals &stibodies
(mg/ml, logasitiipigeecalepistaximdnerair firoth 2% salambrainema.(Higam 6 akinetiaanalysis and

parameters of ST3232/10 binding to the extracellular 20 domain of the EpCAM molecule immobilized

on a CM5 BB Bripdes 4p eraveBt Resibls ioxisrdiechpiBhn s B B misibiNg (500, 250, 62.5, 15.6

and 7.8 TIM) as fuRfHéodi fsHee Bin Xs axisithbd 6EIRAANEE WA (ittorYvaish - JBaipelsss, Fikivalent
model in the BiaEvaluatign software was used for data fit; the residuals, representing the difference in

RU befiveeFrBIRMsralit Mided cOrsedhishecrapoiteti TR MM Siomn s sokid Y5546 062th Brée point

(X axis). Thekipsitia consiants ded i iodpwing:daim AveEdOdindddikgito hWaH&t&A8RtA6, KD =
9.3E-10, X,2 = 1.97. Figure 7: ST3232/10 reagtivity on human tymor and normal tissues. As an

example, tHE AR oHISE3EN SHTStriSre 201 HPeIon HHEPRING (HETHha {PaRRY Adiige or

respectivelyhaig vt iih ¢esaRarisothioptkesnnirvealieayBie! parth (aaelsB: and Do eprecively). 30
Human tumor tissues are strongly stained in brown. Figure 8: Allogenic transplant in nu?% mice and

treatment WRIGH 32 89 FEH R oIS O HGVitR B REBRoONY (IS rdk @) IR UFHE LHFEYErcoma
cell lineg, transtagtediiLAhrepntodanest anbéeaieehtidueeher)dmbimiinag Trop-k, vasslbeutaneously

e I R Gsiting (he AnicopTaStiC ageht v the Kevection cavity.

It is a further object of the invention a pharmaceutical composition comprising an
effective amount of the antibody or derivatives thereof according to the invention and a
pharmaceutically acceptable carrier or diluent. Preferably, the pharmaceutical composition

20  of'the invention is for radioimmunotherapy. Pharmaceutical compositions are conventional
in this field and can be made by the person skilled in the art just based on the common
general knowledge. Examples of pharmaceutical compositions are given in the references
mentioned in the present invention. The same applies to diagnostic kits. Particularly
preferred in the kit for radioimmunotherapy of tumors as disclosed in the above mentioned

25  papers by Paganelli et al. and EP 0 496 074.

Pharmaceutical compositions comprising the antibody and/or a fragment and/or a
recombinant derivative and/or a conjugate thereof in admixture with at least one
pharmaceutically acceptable excipient and/or vehicle are included in the scope of the
present invention.

30 Still another aspect of the present invention is a medicament for the
radioimmunotherapy of tumors, which is administered to a subject suffering from a tumor
expressing EpCAM, and comprises said monoclonal antibody or proteolytic fragments, or

derivatives thereof. In a preferred embodiment, said monoclonal antibody or proteolytic



14 mice. The day of the inoculum the animals were treated with 200 jig of ST3232/10
(L/vector+ST3232 and L/Trop-1+ST3232), Edrecolomab (L/Trop-l1+Panorex) or unrelated murinc IgG
(L/vector an?/ Q/208p-22850ther three administrations were performed at dayPGTIBPaneB 223983 indicated
by the arrows. Tumor progression was monitored Uhtil day 50. 5 Figure 9: Xenogenic transplant in
nude mice and treatment with ST3232/10 in comparison with M104 antibody. The human colon

carcinoma ¢glbjing M2 LN albeln exBressin®biaRhdyassubcHisrRe Yashictlansplsaeedq nude
mice. Four treatments, once a week, with 20014 of ST3232/10 (ST3232 group), M104 (M104 group) or
the vehicle FESNSPOUDT WsEaBIEHISSHERIGiARY fse tREnyAY tBEEHY B A aTUINOF35rog & ssion

was monitogge tia@t{ﬁie@éiaﬁggré\dsﬂg@ﬁﬁg HyhHedema gellsidBordendagensraiaagevnnypridana cell

clone against EpCAM, Ball* mice were 15 immunized with the L murine fibrosarcoma cell line (Alberti

S et al., 1988 stBpgrbAHsfcild WAhAuRan ERE A mbREAAOINEB It SN RIPeT23B2).,

Splenogytes bgioninmuizadinyas wers-ivsadiocandOalibayciameasllss Py stamdatd Bgtigod
(Cianfriglia M. et al., 1986) and the hybridoma population screened by cytofluorimetry on tumor cell

lines expreSSMEAEHERM stiah a¥ hero JighriahvFapalfid iy biririaied areibedy i edas)rrmitig

dilution twodémes i R@6eNtRNBELMEJINM GNgiIRUNIMES AN MotRiffres madiim (;%tmﬂh{'é@fived
Component Free Medium HyClone, HyQRPerbio). One of the positive ¢clones derived from the fourth

limiting dilufiBRBnilg REEhEiRPrE RS 33d AahcHsRtEYOR totR drisaitysr SrAk sidBigf Sitthe

cST3232 cell pnrsas 9epie liharaforespasitinedipoenpiidl33 iR, waptaelertePrmnddamplified for
further 25 develcigment Antibod ST3232/10 is a mouse immunoglobulin of IgGl/k isotype as

deterthed®y & @n%ﬁ?&evamty(%cwé, aelasivg. aps ight AT edid WaBSrPlified

from circulagizggceBMNAUSING 21 RO QA PiME DRl &d CARRAGRT TehAC AcfAcd B0EBBQ ID
NO:13), 5-AAGATGGATACAGTTGGTGC-3' (SEQ ID NO:14)) that anneal to antibody constant region

as describet?h M Jusisiabiet af Gega)derivaExmimiy ABSIRSchaRr vADNE FRn AL %Rified from

circularizedieDi¥Anis g dhe PiENss] GhgpPAticletislcamOoLE® 7 biekttably, the vials are suitable for
5-ATGGAGTTAGTTTGGGCAGCAG-3' WO 2008/122551PCT/EP2008/053913 15

(SEQIDNO: E14BicGBA uc leoti demouse71CH35 - GCACAACCACCATACTGAGAAG-3 ' (SEQ ID
o o T A B
was pertormed using tne rollowjng conaitions: C o sec . , L Min a . 10r

cycles. W@hmmgwfﬁaaﬂﬁgﬁ@mq clb 8@?‘3&% iPeYR PERHMENVDARY sy SPA Sihing kit
dual promotgkiBsdy difiiRyéiiogem (2056081 b Niretlenasconiathitg kbdppadightichrit@ido/aclones

containing gamma heavy chajn variable regions were sequenced. Sequencing.yas carried out at
MWG Biote i BEMHafi BOH St £Aa¥HEre é&q%]lé}i)& 3@‘3%89%5@%&?@% \Ry‘égﬁlg‘?&ﬁ TBHSBAGE

analysis  imhighaglébady piagiundnia 4nl2fogratientriiamoigdbuRA G il KVieSmasiitening

buffergnd staned Wi Comasste solulon (ol feagents rom Inutioaen 3/, el

antibody chimera or immunoglobulin product and a pharmaceutically acceptable carrier or

diluent. The therapeutic composition may be used for the treatment of disorders in a

mammals such as a human. The invention also provides a method for treating a mammal

comprising administering a therapeutically effective amount of the antibody, antibody

25  fragment, antibody chimera or immunoglobulin product of the invention to the mammal,

wherein the mammal has a disorder, such as cancer, requiring treatment with the antibody,
antibody fragment, antibody chimera or immunoglobulin product.

It is another object of the invention the anti-EpCAM antibody of the invention for

use in diagnostics. Preferably, as an anti-tumour diagnostic. More preferably, as an anti-

30  tumour diagnostic in vivo. The detection or diagnosis of a disorder may comprise the steps

of targeting a tissue sample from a subject with the antibody, antibody fragment, antibody

chimera or immunoglobulin product of the invention under condition that permits the

formation of a complex between said antibody, antibody fragment, antibody chimera or



15Chromatographic profile 5T3232/10 was run on a TSGK3000 column (Tosoh Bioscience
GmbH, Stuttgart, Germany) at the flow rate of 1 ml/min with PBS + NaN3 0.05% as running buffer.
Cell transfedtiorr@@meassifection with Trop-1 or Trop 2 was performed accoRiTERRMBIIIB et al.,
1988. FACS analysis The ST3232/10 antibodylbinding to native Trop-1 molecules on the surface
of cells was analysed by flow cytometry on a panel of human cell lines. The reaction was carried 25

outin 96'W%U1191|§ﬁ6§1%¥hi}{ ﬁ%ﬁﬁ&‘ﬂaaiﬁht‘(ﬁ% $FOANBING BB dRshela PafevslintielsysRaasions
were first incubated with 1 jig/well of 5T3232/10 antibody; then, with 2 RI of a secondary

PE-conjugat8BRlst-n1 86t HRABH dp yststiag do By PREFRIAYRE SR el BERIS PNt were
incubated foi 3R MBIBALAC fer earihstaPalanNdWashed (it RBS cardainirgned-Cae Allrifibak

washing, cells were resuspended in PBS for acquisition 30 and analﬁsis using a FACSArrbg

a
instrument RANGBS dRsdidsridhreseaD Biduaeesy BdhodydRgmP BRI mRiBNgerBpt1itTrop2 or

irrelevant aqtiherlias WerB USRS ast Ay alsl andl AR &?Q Rigseieneesr&remkrdegemoialgium),
was added to the samples (5 jt1/106 cells) for vitality staining. WO 2008/122551PCT/EP2008/053913

16 Confocalisigrsscipie lnkges Hituser MreenarienriEritady apdibe BYtiRrk 0S5 Y88 Mbelled
ST3232/10 gidrapalysedbyneonfacat iniaroakonyd Miz/anellsyra miRietoanhbopde-sarareuryr slips,

and fixed after 48h by incubation in PBS / 4% paraformaldehyde for 30 min at 5 room temperature.

Following pioh'ARSIHG SiRxeflpnsh sntibadyobthae MbErarmethoGrtipeov s isinahePessicaaiiie vs %
Saponin, thgnaEEE YoatkagY thUugDT32 32 AeXadeBtReNikide) Was ncHRRIAh 3R 4imahirom

temperature in SM+Saponin. After 3 washes in SM, cover slips were mounted for confocal microscopy

obserV8tionVeigh B @RneelRrgs WiibRtdsakelifdanihiserRs witk 260 YTRMEIBEY HHONFCS for

30 minutes @at&6e @ik ihearsegdedinibnie0.008 callwiveyl pitadhigeRrimasy @ntaedynn a total volume
of 100 pA. The plate was incubated far 1 hour at 37C and then washed three times with Ix PBS, 1%

FCS by centrifugafiBh Si28808khristBrgYety [LEbshdec RS A Motis® QB hnGIme o dp nahic

conjg g atgo; Iﬁﬁi@ﬁﬁ@ Aaﬁaati&&wmmmtgwlﬁm%dﬁ@f@,J@&Qit:]ﬁecmragrth@lﬂ{?@@dwﬁal I%ﬁﬁmi?(x and
incubated for 1 hour at room temperature, then, after five washjngs, 200 ul of pNpp substrate (Sigma
A3496) werEhgdWeeatﬁaneﬁﬁwwgl%&%dﬁ%‘éﬂ#@%@@ma?&sdalfestzﬂ%n& WARYRH Yeshtrifuged

and 179 gl ehssthpgnatanidransfairedito diflgwdplaie andieashahdkidnamaritboaly ELhS AW estern
spectropho@meter (SEAC Sirio S). 20 Surface plasmonic re%gnance The affinity of 573232/1 O for

EpCAM wal 8018 a8 st IS S MEroosi eddicaHens sPR Biador¥ BB Gpgsad Sweden)
immobilizingvest&aCivteheldipatNe € mingseiathe disd|lableachisenicehusio mptiedein Fc-EpCAIY1
extracellular domain (R&D, USA). The curyes obtained.injecting ST3232/10 in a.concentration range
of 500-7.8 NM 25 meaﬂé%ﬁ)fma%aadw?ﬂ%aﬁéh&m%smawmeﬁies?g AAEn Dot agmpin 1
Biacore, Uppsalef SivedanicintontniahisioeheialistiyrkersFaaden skatiansfrageditl ShARnT&RbBROI0gy

laborajgries (S with 35 sections of ung cancer apd 10 normalung (cod, # 49561006, 36
invention is directed to. According to a preferred embodiment of the present invention,
said antibody or proteolytic fragments thereof are biotinylated.

It is a further object of the invention an injectable soluble composition for in vivo
tumour diagnostics comprising the anti-EpCAM antibody of the invention.

25 It is a further object of the invention a method for immunodetecting in a sample an
antigen able to bind to the antibody or derivative thereof according to the invention
comprising the step of incubating in proper condition the sample with the antibody or
derivative thereof according to claims 1 to 14 to have an antigen-antibody complex, and
detecting the antigen-antibody complex.

30 It is a further object of the invention a diagnostic kit for the method according to

claim 30 comprising an antibody or derivative thereof according to claim 1 to 14 and

antigen-antibody complex detecting means.



30 normal colon (cod. # 49561004), 35 ovarian cancer and 10 normal (cod. # 49561006) and slides
with normal tissue (cod. # 49561001) were utilized for selectivity study. ST3232/10 was diluted to
5ug/mL in b¥gokimggdestion (PBS+2.5% of normal horse serum). Isotype WROT/EP2008/053913
2008/122551PCT/EP2008/053913 17 matching nd@ative control was used on replica slides at the
same concentration of test items. Slides were processed according to manufacture's instruction and

antibody binding reyegigthly thepdamrhy entasiain ARGt ElieKilor0dinP KR1AZkib EMESIRGL, the
Laboratories). 5 After hydration of tissue, quenchirjg%qof endog%nous eroxidase was performed by
immersion Sfeiedatad adbashaib semperskinibertttdnt o Mesphrtite entikedigashlifgirises for 5

minutes x 3kiMeR @M RACkINGBAINE SREHBMWMItH B Stiic? RIAEIOEPEINREMat BB, NipaHyantibody

diluted in blocking solution at 51.tg_|mL was added for 2 hrs at room temperature. After 3 washing with
PBS slides fsa18Qfcaid tinA sbEBAuaFgddet uhlill B 1165 dissancdhiigateld AhaBo &) YoF %0

minutes anaigmwathlvidin-Biotin Complex peroxidase- for 30 minutes. After additional washing
slides were incubated in fresh DAB solution inVectorO DAB,/Ni substrate kit (Cat. SK-4100) for 2
minutes and reactlfn RFECEBPEY IS HatBr TR afFRM WAL afle B HHlterSBlicRr Nieyer's

hematoxylindatadfmeaanedpld-ivalyaslidesyvetenpeRid atlRdun St &0 Yot Doy 3drh3a%n athynol for 1

min 15each, cleared in xylenc and permanently mqunted with synthetic mountant and observed with
microscopedtANAUSTHEUET QiSRS sRehtRSRTIGe HRPIA O iR i1 & thaxapryideat o SREReSIF cell
line, transfegteehppitiinbrop-1 (L/Trop- 1) or not transfected (Lhector) with human Trop-1nyasd.
subcutaneously injected in three groups of 20 nude athymic mice (10 animals/group). The day of the

inocullfin the animIetharatiesiied Rrressenfidroration ¥oie Wnekidid sreneshonPnihed: or
1+ST3232)fiagheeriosiaR dbAiRRrt PBanarexdsosrieisiatect e f oo e vastar riel Lddioridy Other

three administrations were performed at day 7, 15 and 22 as indicated by the arrows. In all groups the

tumor growtASHRE d05 Ithe @B RURP & ARSLOREM SRS TR iy BT AhAIRbER ISt aRsplant

of a humangsiowestal gettibnear for hevwinagiaglenteaiginoma cell line KM12-SM, natively expressing
Trop-1, was_subcu aneously,tranfplan%d in nude mice, Four treatments, once a week, with 200jtg of

ST3232/10 3813233 0P P IRFLOAOHN Hi5acg BB B e VORI SR SV 6D drete PeroBNER starting

from the dajn ekthi inassgmwidmetapipgession was monitored until 30day 30. Results WO
2008/122551PCT§‘§P 08/053913 18 The s'fr}geence of ST3232/10 variable hea}\{]%/ Chﬁ%%ﬁii(VH)
complementary d ifihg'F L, @S8R PABRS IRG AN R TG LB SRR Ay hfetBt RN g
regions arcishemriiscibabdeshall beadhilirablH Eatieniaes] oh YhanscMiticoinaptapisitany dethiprasng regions
of 5T3232/10 5antibod3/ o .
its as normally done in this technical field.
The present invention shall be disclosed in detail in the following description also
20 by means of non limiting examples referring to the following figures.
Figure 1: 4-12% BisTris SDS-PAGE (Precast, Invitrogen, USA) of ¢ST3232/10 harvest
purified on protein A column (MabSelect SuRe, GE Healthcare). Lanes 1-3: purified
ST3232/10 Mab under not reducing conditions; lanes 4-6: purified ST3232/10 Mab under
reducing conditions. Running buffer 1x MES. Gel staining by comassie (Simplie Blu,
25  Invitrogen, USA)
Figure 2: Gel-Filtration on TSGK3000 column of purified ST3232/10, run in PBS pH 7.
Time (min) is reported in abscise and milli absorbance units (mAU) in ordinate.
Figure 3: FACS specificity test of anti EpCAM antibodies. ST3232/10 or other control
antibodies (M 104, HT29/26 and T16) were incubated (1ug/10° cells, 1h 4°C) with murine
30  fibrosarcoma L cells not naturally expressing EpCAM, transfected with human TROP-1
molecule (panels A-C), human TROP2 molecule (panels D-F) or with the empty vector

where no exogenous proteins were introduced (panels G-I). A secondary PE-conjugated

antibody (BD, USA) was used according to manufacturer instructions and cell mortality



Nucleotide sequences Amino Acid sequences Variable Healy Chain CDR1
AGCGGTTATTACTGGAAC (SEQ ID 1) SGYYWN(SEQ ID 2) CDR2
TATATAAGWVORGBARBGTAGGAAT AAGTACAACCCATATCTCAAAAAT PSEGHDMB)0FITSDGRNKY
NPYLKN (SEQ ID 4) CDR3 GCCCTCGGGGGGGRTTACGATGCT TTGGACTGC (SEQ ID 5) AL
GGDYDALD C (SEQ ID 6) Variable Light Chain CDR1 AAGGTCACTATGAGCTGCAAGTCC

AGTCAGAGI Al Aot AMIAGAR G ERALITHIE B HIbEiéRER IR A) KYIEMSEK S S Q
SLLNSRSQKN Y L T (SEQ ID 8) CDR2 TGGGCATCCACTAGGGAATCT (SEQ ID 9) WASTRES(SEQ
ID 10) cprhowed positive with the TROP-1 positive cells (panel A) and negative with the wild type

L cells or with those transfected with the TROP2 molecule (panels G and D, respectively).
A similar result was observed with other EpCAM specific antibodies (panels B, E, H:
5 MI104; C, I: HT29/26). T16 antibody was used as positive control in TROP2-L cells (panel
F).
Figure 4: Confocal microscopy of ST3232/10 conjugated with Alexa488 on MCF7 breast
tumor cell line. MCF7 cells were plated on 15x15 mm coverslips, and fixed after 48h by
incubation in PBS / 4% paraformaldehyde for 30 min at RT. The cells were then
10 permeabilized and stained with the antibody, and several fields analyzed by confocal
microscopy. The Alexa488-ST3232 conjugate demonstrates the expected pattern of
staining, with highest intensity at cell-cell borders, and staining of isolated patches. Two
examples of isolated patches are reported in panels A and B.
Figure 5: Immunoreactivity of ST3232/10 and the monoclonal antibody HT29/26 anti
15 EpCAM towards the antigen expressed on HT29 colon carcinoma cell line. Data are
represented as the optical density (OD, measured at 405 nm) variation (linear scale, Y axis)
at increasing concentrations of the two antibodies (Ug/ml, logarithmic scale, X axis)
incubated with HT29 colon carcinoma.
Figure 6: Kinetic analysis and parameters of ST3232/10 binding to the extracellular
20  domain of the EpCAM molecule immobilized on a CMS5 sensor chip. Panel A:
sensorgrams of the Mab injected concentrations (500, 250, 62.5, 15.6 and 7.8 nM) as
function of time (min, X axis) and resonance units (RU, Y axis). Panel B: a bivalent model
in the BiaEvaluation software was used for data fit; the residuals, representing the
difference in RU between observed and expected curves, are reported in the graph (Y axis)
25  for each time point (X axis). The kinetic constants are the following: ka; = 7.75E+04 £
297, kd, = 7.20E-05 + 8 48E-06, Kp = 9.3E-10, x> = 1.97.
Figure 7: ST3232/10 reactivity on human tumor and normal tissues. As an example, the
immunohistochemistry results on colon and lung carcinoma (panels A and C, respectively)
are shown in comparison to their normal counterparts (panels B and D, respectively).
30  Human tumor tissues are strongly stained in brown.
Figure 8: Allogenic transplant in nude mice and treatment with ST3232/10 in comparison
with Edrecolomab (Panorex®). The murine L fibrosarcoma cell line, transfected (L/Trop-

1) or not transfected (L/vector) with human Trop-1, was subcutancously injected in nude



CAGAATGATTATATTTATCCGCTC ACG (SEQ ID 11) QNDYIYPL T (SEQ ID 12) ST3232/10
proved to be homogeneous for light and heavy chains composition as shown by SDS-PAGE analysis
and chromagrosiepidiile (Fig. 1 and 2). Indeed, the antibody run in tripliE@EERI@8103P¥3 gradient
Bis Iris NUPAGE with Ix MES as running 10buffer &hd stained with Comassie solution (all reagents
from Invitrogen, USA), under not reducing conditions (lanes 1-3) did show a band of the expected

molecular weight £1504Y/Q 2QA8/L22ERHP G/ ERZANS/QR3012 43K Rah Ynslergestusingaongitions
(lanes 4-6) only the two bands corresponding to heﬁ% (50 KDa) and light (25 KDa) chains were visible

thus showily/Apeehce o dthart dntaminain’ s idsceatoamidibgy We ke Rarinker pyisated
chromatographigPrafile whetsrasingleBprpasnerusReatnfiiiad o ike $A2RREH W PN, a
TSGK3000 column 5is observed (Fig. 2). ST3232/1 0 specificity for EpCAM family members was
evaluated bl RAES2sdRARM5H BMRF AT TEREPBErssany tianemiges! waHa¥ el with EpcAM
(TROPs1) opihg-biaihvhanioguampissus dRORZ A ShMmEY wii ST BRB2/4Q is spagligdawards

EpCAM since it reacted only with Trop-! positive cells (panel A) and not with 10 Trop- | negative cells

such as L c®idh (¥HQé aasibedy-TrBpwans golpnrtsine el Fasdi s P aaibE Witk gaiengpcAm

specific antipeglias {RanalscBakedds Y1 &dsffantedih2R(dEmitd Srantibrdiwas Used asweritivaicontrol
in TROP2-L cells (panel% In addition, ST3232/10 has comparable bindi,n%activity to other
EpCAM anti8H2 8 5adRZLNA0S [RfelA erairet M1 0fodd) Ot rapuaniercethe rseligistepngrheeitive 15

antigen hasReen JesRABSEAISH L Yr8mIRIHAY BTEHIC iRBidY AN @&ﬁ&ﬁb‘é&fﬁc@é&@ﬁ Gell inesiwhere

different levels of EpCAM molecule were observed (Table II). Table II: F results obtained on a
panel & turkBikdw s of various origin using ST3232/10 or the M104 anti-TROP-1 antibody. Cell line
(ATCC No.) Type of tumor ST3232/10 M104

Methods

Hybridoma cells

In order to generate a new hybridoma cell clone against EpCAM, Balb/c mice were
15 immunized with the L murine fibrosarcoma cell line (Alberti S et al., 1988) stably
transfected with the human EpCAM molecule (NCBI RefSeq NM_002354). Splenocytes
from immunized mice were fused to Sp2/0Agl4 myeloma cells, by standard method
(Cianfriglia M. et al., 1986) and the hybridoma population screened by cytofluorimetry on
tumor cell lines expressing EpCAM such as HT29. EpCAM specific hybridomas were
20  cloned by limiting dilution two times in FCS containing medium and four times in protein
free medium (Animal Derived Component Free Medium HyClone, HyQRPerbio). One of
the positive clones derived from the fourth limiting dilution cloning was named ¢ST3232
and fermented in mini bioreactor. The stability of the cST3232 cell line was 98.65%.
Therefore a positive clone, ¢ST3232/10, was sclected and amplified for further
25  development.
Antibody
ST3232/10 is a mouse immunoglobulin of IgG1/k isotype as determined by a
commercial kit (Roche, Germany). Kappa light chain variable region was amplified from
circularized ¢cDNA using a couple of primers (5-TGTCAAGAGCTTCAACAGGA-3’
30  (SEQ ID NO:13), 5'-"AAGATGGATACAGTTGGTGC-3’ (SEQ ID NO:14)) that anneal to
antibody constant region as described in M. Sassano et al (1994).
Gamma heavy chain variable region was amplified from circularized cDNA using

the primers oligonucleotide mouse YICH1 5-ATGGAGTTAGTTTGGGCAGCAG-3’



coloncarcinoma ++++ ++++ HT 29 (ITB-38) LoVo (ccL-229) ++++ ++++ COLO320DMF t, nd - SW
620 (CCL-227)
WO 2008/122551 PCT/EP2008/053913
15

(SEQ ID NO:15) and oligonucleotide mouse vyICH3 5’-
GCACAACCACCATACTGAGAAG-3’ (SEQ ID NO:16) that anneal to antibody constant
region as described in M. Sassano et al. (1994).

PCR was performed using the following conditions: 40 sec at 94° C., 40 sec at 62°

5 C., 1 min at72° C. for 30 cycles.

The amplified fragments were cloned directly in PCRII cloning vector using TA
cloning kit dual promoter PCRII (Invitrogen, #K2050-01). Nine clones containing kappa
light chain and 7 clones containing gamma heavy chain variable regions were sequenced.
Sequencing was carried out at MWG Biotech, Germany. Both strands were sequenced. No

10 ambiguities were found.
SDS-PAGE analysis
The antibody was run on a 4-12% gradient Bis Tris NuPAGE with 1x MES as

running buffer and stained with Comassie solution (all reagents from Invitrogen, USA),
under not reducing conditions and reducing conditions.
15  Chromatographic profile
ST3232/10 was run on a TSGK3000 column (Tosoh Bioscience GmbH,
Stuttgart, Germany) at the flow rate of 1 ml/min with PBS + NaN3 0.05% as running
buffer.

Cell transfection

20 Transfection with Trop-1 or Trop 2 was performed according to Alberti S et al.,
1988.
FACS analysis
The ST3232/10 antibody binding to native Trop-1 molecules on the surface of cells
was analysed by flow cytometry on a panel of human cell lines. The reaction was carried
25 out in 96-well plates with V bottom, in two steps using about 3*10° cells per well. Cell
suspensions were first incubated with 1 pg/well of ST3232/10 antibody; then, with 2 ul of
a secondary PE-conjugated anti-mouse antibody (550589, BD Pharmingen, Erembodegem,
Belgium). Cells were incubated for 30 min at 4°C for each step, and washed with PBS
containing 1% FCS. After final washing, cells were resuspended in PBS for acquisition
30  and analysis using a FACSArray instrument with dedicated software (BD Biosciences,
Erembodegem, Belgium). Other Tropl, Trop2 or irrelevant antibodies were used as
controls and 7-AAD (BD Biosciences, Erembodegem, Belgium), was added to the samples
(5 ul/10° cells) for vitality staining.



CACO-2 (HTB-37) tt ++++ ++++ LS 174T (cL-188) ir ++++ ++++ KB 3-1 (kindly provided by Dr.
Ciantliglia, ISS, Italy) nasofaringeal ca. ++++ ++++ SKBR-3 (HTB-30) breast cancer ++++ nd
MDA-MB-23XqRBA28j3t +++ nd MDA-MB-468 (HTB-132) Il + nd PCT/EP2008/053913
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Confocal microscopy

The breast tumor cell line MCF7 was stained by Alexafluor-488 labelled
ST3232/10 and analysed by confocal microscopy. MCF7 cells were plated on 15x15 mm
cover slips, and fixed after 48h by incubation in PBS / 4% paraformaldehyde for 30 min at
room temperature. Following permeabilization for 30 min at room temperature in SM
(10% serum in PBS) with 0.05 % Saponin, the primary antibody (1 ug ST3232-Alexa488
per slide) was incubated 30 min at room temperature in SM+Saponin. After 3 washes in
SM, cover slips were mounted for confocal microscopy observation.

Cell ELISA

A 96 well plate was initially blocked with 200 ul/well of 1xPBS, 10% FCS for 30
minutes at 37°C and then seeded with 250.000 cells/well plus the primary antibody in a
total volume of 100 ul. The plate was incubated for 1 hour at 37°C and then washed three
times with 1x PBS, 1% FCS by centrifugation at 2000rpm for a few seconds. An anti
mouse IgG Alkaline Phosphatase conjugated (Sigma A2429, 1/1000 dilution), was added
to the primary antibody-cell complex and incubated for 1 hour at room temperature, then,
after five washings, 200 ul of pNpp substrate (Sigma A3496) were added to each well and
incubated for 30 minutes at 37°. The plate was finally centrifuged and 170 ul of
supernatant transferred to a new plate and read at 405 nm with an ELISA
spectrophotometer (SEAC Sirio S).

Surface plasmonic resonance

The affinity of ST3232/10 for EpCAM was evaluated by surface plasmonic

resonance (SPR, Biacore X, Biacore, Uppsala, Sweden) immobilizing on a CM5 chip the
commercially available chimeric fusion protein Fc-EpCAM extracellular domain (R&D,
USA). The curves obtained injecting ST3232/10 in a concentration range of 500-7.8 nM
were evaluated by means of the bivalent model (Biaevaluation software, v. 3.1, Biacore,
Uppsala, Sweden).

Immunohistochemistry

Frozen sections from TRISTAR Technology laboratories (USA) with 35 sections
of lung cancer and 10 normal lung (cod. # 49561006), 35 colon-rectum cancer and 10
normal colon (cod. # 49561004), 35 ovarian cancer and 10 normal (cod. # 49561006) and
slides with normal tissue (cod. # 49561001) were utilized for selectivity study. ST3232/10
was diluted to Sug/mL in blocking solution (PBS+2.5% of normal horse serum). Isotype



MCF | 0-2A (cRL-10781) ir +++ nd WO 2008/122551PCT/EP2008/053913 20 MCF7 (HTB-22) Il +++
+++ SKOV-3 (HTF1-77) ovarian ca. + nd N1H:OVCARS3 (ITB-161) ++++ ++++ IGROV-1 (Tumor

National Inswat¢§/12258K_MEL28 (HTB-72) melanoma PCT/EP2008/053913
17

matching negative control was used on replica slides at the same concentration of test
items.
Slides were processed according to manufacture’s instruction and antibody binding
revealed by the use of Vectastain ABC Elite Kit cod. PK6102 kit (Vector Laboratories).
5  After hydration of tissue, quenching of endogenous peroxidase was performed by
immersion of slides in 0.3% hydrogen peroxidase solution for 5 minutes. After washing in
PBS for 5 minutes x 3 times and blocking of the section with PBS + 2.5% horse normal
serum, primary antibody diluted in blocking solution at Sug/mL was added for 2 hrs at
room temperature. After 3 washing with PBS slides were incubate with secondary goat anti
10 mouse biotin conjugated antibody for 30 minutes and then with Avidin-Biotin Complex
peroxidase- for 30 minutes. After additional washing slides were incubated in fresh DAB
solution inVector® DAB/Ni substrate kit (Cat. SK-4100) for 2 minutes and reaction was
stopped in tap water. Counterstaining was made by immersion in Meyer’s hematoxylin for
10 seconds. Finally slides were dehydrated in 75%, 80%, 95% and 100% ethanol for 1 min
15  each, cleared in xylene and permanently mounted with synthetic mountant and observed
with microscope.

In vivo model: allotransplant in nude athymic mice

The murine L fibrosarcoma cell line, transfected with Trop-1 (L/Trop-1) or not

transfected (L/vector) with human Trop-1, was subcutaneously injected in three groups of

20  nude athymic mice (10 animals/group). The day of the inoculum the animals were treated

with 200 ug of ST3232/10 (L/vector+ST3232 and L/Trop-1+ST3232), Edrecolomab

(L/Trop-1+Panorex) or unrelated murine IgG (L/vector and L/Trop-1). Other three

administrations were performed at day 7, 15 and 22 as indicated by the arrows. In all
groups the tumor growth was evaluated by caliper measurements up to day 50.

25  In vivo model: xenotransplant of a human colorectal cell line

The human colon carcinoma cell line KM12-SM, natively expressing Trop-1, was
subcutaneously transplanted in nude mice. Four treatments, once a week, with 200ug of
ST3232/10 (ST3232 group), M104 (M104 group) or the vehicle (control group) were
performed starting from the day of the inoculum. Tumor progression was monitored until

30 day 30.

Results



- nd U-118 MG (HTB-15) glioblastoma nd ++++ 100% positive, +++ > 90% pos.tive, ++ > 50%
positive , + > 20% positive, +/-< 15% positive, - negative, nd = not determined The breast tumor cell
line MCF7 W8 2188r1easby Alexafluor-488 labelled 5 ST3232/1 0 and analySdiTiEPersiosidimicroscopy
(Fig. 4). The Alexa488-ST3232/10 conjugate demd&hstrates the expected pattern of staining, with
highest intensity at cell-cell borders, and staining of isolated patches (two examples shown in Fig. 4A
andB).  The in’m‘ﬁen%%geﬁwy of SIBZBY MG wagRwauates by ealliFLISATIN cOmpRERIMLG other
available anti-EpCAM antibodies on tumor cell lines naturally expressing EpCAM 10 or transfected
with the huSRIRTRAHEETSEIA AAbRATHIBDIAdi gkl IabrISAVER FAMR SUFERCERSH RARIBREEI line of
ST3232/10 gaddV242pfklein CE et al., 1990) anti-EpCAM antibodies is shown in Fig. 5. ST3232/10
is able to bind the naturally expressed EpCAM on HT29 cells in a dose dependent wa%(é]zn this assay,
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CDR3

GCCCTCGGGGGGGATTACGATGCT
TTGGACTGC (SEQ ID 5)

ALGGDYDALD
C (SEQ ID 6)

Variable
Light
Chain

CDR1

AAGGTCACTATGAGCTGCAAGTCC
AGTCAGAGTCTGTTAAACAGTAGA
AGTCAAAAGAACTACTTGACC
(SEQID 7)

KVTMSCKSSQ
SLLNSRSOQKN
YL T (SEQID 8)

CDR2

TGGGCATCCACTAGGGAATCT
(SEQ ID 9)

WASTRE S (SEQID
10)

CDR3

CAGAATGATTATATTTATCCGCTC

QNDYITYPLT

ACG (SEQ ID 11)

(SEQ ID 12)

ST3232/10 proved to be homogeneous for light and heavy chains composition as

shown by SDS-PAGE analysis and chromatographic profile (Fig. 1 and 2). Indeed, the

antibody run in triplicate on a 4-12% gradient Bis Tris NuPAGE with 1x MES as running

10

buffer and stained with Comassie solution (all reagents from Invitrogen, USA), under not

reducing conditions (lanes 1-3) did show a band of the expected molecular weight (150



4C (control) 98.5 3959 30" at 37C 99.2 4182 60" at 37C 98.1 4092 120' at 37C 98.2 4149 The
selectivity of ST3232/10 was investigated by immunohistochemistry on tissue 10micro-array sections
representatw®chevzzisolid tumors and normal tissues. The results arc SRETHEREMSADHIITables |V
and V and examples arc shown in Fig. 7. Table 1V1$13232/10 reactivity on tumours N of cases
Positives (%) Lung 32 19 (59.3%) Colon 34

KDa). Under reducing conditions (lanes 4-6) only the two bands corresponding to heavy
(50 KDa) and light (25 KDa) chains were visible thus showing absence of other
contaminating products. This findings were confirmed by the chromatographic profile
where a single homogencous peak eluted from the ST3232/10 run on a TSGK3000 column
5 1is observed (Fig. 2).
ST3232/10 specificity for EpCAM family members was evaluated by FACS
analysis on a murine cell line not expressing the antigen, transfected with EpCAM (TROP-
1) or the high homologue molecule TROP2. As shown Fig. 3, ST3232/10 is specific
towards EpCAM since it reacted only with Trop-1 positive cells (panel A) and not with
10 Trop-1 negative cells such as L cells (panel G) or L-Trop2 cells (panel D). A similar result
was observed with other EpCAM specific antibodies (panels B, E, H: M104; C, I:
HT29/26). T16 antibody was used as positive control in TROP2-L cells (panel F).
In addition, ST3232/10 has comparable binding activity to other EpCAM
antibodies such as M104 (Klein C.E. et al., 1990). Their efficient recognition of the native
15  antigen has been demonstrated by a cytofluorimetric study on a panel of cancer cell lines
where different levels of EpCAM molecule were observed (Table II).
Table II: FACS results obtained on a panel of tumor cell lines of various origin using

ST3232/10 or the M104 anti-TROP-1 antibody.

Cell line (ATCC No.) Type of tumor | ST3232/10 | M104
HT 29 (HTB-38) coloncarcinoma -+ ++++
LoVo (CCL-229) " HHH+ -
COLO320DMF " nd -
SW 620 (CCL-227) " -+ Tt
CACO-2 (HTB-37) " HHH+ -
LS 174T (CL-188) " - T

KB 3-1 (kindly provided by

Dr. Cianfriglia, ISS, Italy) nasofaringeal ca. ++++ +++
SKBR-3 (HTB-30) breast cancer -+ nd
MDA-MB-231 (HTB-26) " +++ nd
MDA-MB-468 (HTB-132) " + nd

MCF10-2A (CRL-10781) " +++ nd




32 (94.1%) Ovary 35 31(88.6%) Total of examined tissues 101 82(81.2%) 20Table V:ST3232/10
reactivity on normal tissues N of cases Positives (%) Lung 8 1(12.5%) Colon 8 5 (62.5%) Ovary 8 0

(0%) Total ovexansinzasiissues 24 PCT/EP2008/053913
20
MCF7 (HTB-ZZ) " +++ At
SKOV-3 (HTB-77) ovarian ca. + nd
INIH:OVCAR3 (HTB-161) " -+ ++++

IGROV-1 (Tumor National Inst., Italy) " - -
SKMEL28 (HTB-72) melanoma - nd
U-118 MG (HTB-15) glioblastoma - nd

++++  100% positive, +++ > 90% positive, ++ > 50% positive , + > 20% positive,
+/- < 15% positive, - negative, nd = not determined

The breast tumor cell line MCF7 was stained by Alexafluor-488 labelled

5 ST3232/10 and analysed by confocal microscopy (Fig. 4). The Alexa488-ST3232/10

conjugate demonstrates the expected pattern of staining, with highest intensity at cell-cell
borders, and staining of isolated patches (two examples shown in Fig. 4A and B).

The immunoreactivity of ST3232/10 was evaluated by cell-ELISA in comparison

to other available anti-EpCAM antibodies on tumor cell lines naturally expressing EpCAM

10 or transfected with the human transcript. As an example, the cell-ELISA on HT29 human
colon carcinoma cell line of ST3232/10 and HT29/26 (Klein CE et al., 1990) anti-EpCAM
antibodies is shown in Fig. 5. ST3232/10 is able to bind the naturally expressed EpCAM
on HT29 cells in a dose dependent way. In this assay, HT29/26 appears to bind EpCAM
with higher affinity than ST3232/10 as other antibodies do (data not shown).

15 The affinity of ST3232/10 for EpCAM was evaluated by surface plasmonic
resonance (SPR). The curves obtained injecting ST3232/10 in a concentration range of
500-7.8 nM were evaluated by means of a bivalent model (Fig 6A) and show a good
quality fit as confirmed by chi® (1.97) and residuals <10% of the highest RU value (140)
recorded in the experiment (Fig. 6B). Kp of ST3232/10 resulted of 9.3E-10 (k,, =

20  7.75E+04 £297; kox= 7.2E-05 £ 8.48E-06). The affinity of ST3232/10 for EpCAM is 274
times higher than the SPR-evaluated affinity displayed by Edrecolomab (Kp 2.55E-07,
Naundorf et al., 2002) while no affinity information are available for other anti-Trop-1
antibodies known in the literature.

Regarding the internalization of ST3232/10, a FACS test was performed by

25  incubating the antibody with an EpCAM expressing cell line at 4°C and then bringing the
complex at 37°C in a time range of 30-120 minutes. No differences were observed in the

percentage of positive cells or in the mean fluorescence intensity of the 37 °C-incubated



6 (25.0%) Cryostatic tumor slides of high incidence solid cancer types (table IV) were evaluated in
comparison to slides derived from histotype matched normal organs (table V). 30 ST3232/10 is able to
bind almostWid o8 3BF1L %) and ovary (88.6 %) carcinoma tested sampleRCanBPRIesM33oIRY of lung
(59.3 %) carcinoma slides. The selectivity of ST32d2/10 towards cancer cells was very high for ovarian
specimens where none of the normal tissues reacted with the antibody while 88.6% of tumor samples
were positivg e ST 3282 rifp WO 2008/ 12455 LRGHER2Q08/Q53813 123, addilion: STRR3RIA0 seacted
with higher incidence and stronger staining to cancer versus normal cells in the other tumor types. The
selectivity f&tﬁm@hzéﬁﬂqﬁﬁ&lﬁﬁﬁﬁ @émmﬂ@iﬂes is shown in Fig. 7, with clearly positive
reaction onfBYRIESEES QRIS ¥PIEESNG/Ep iVhAndmaoalive vialkingf normal tissues. 5Two
different animal models were used for exploring the in vivo antibody activity on tumor cell growth. In
the first experiment, three groups of ngde. Ic, mice (10 anim roup) werg subcutaneously (s.c.)
transplanted with thig-miring i rosarc?-l;(ré?al{[%lgy%)1 a-JE%eII line and f\lJI%(pted with S[r3232/10,
Edrecolomab or ug(,el Jaurine IgG once @g\(gek (200 jig/mousgg)hor 4 weeks, starting from the day
of the inoculum. L &8lls RebdO0 transfected wily EpCAM were trangpanted in twp additional groups and
the animals trea eiizwjtgt "7'3632/10 or contrcgggtibody. As sholeiﬁbFig. 8, EpCAM expressing tumor
(L/Trop) had a more rapid development when compared to the un-transfected tumors (L/Vector or
LNector + ST3282-+raddition—ST3232/10-completely-and-permanenthrhibited the growth of the
EpCAM expressingHe anscaive disk sataimerier withiihe seraudd viSiahibeokRfoAMMBaRtME dysner. On
the other hand, edrecolomab (Panorcx) also altered the growth of the EpCAM. expressing tumor.

HowelRr thBRRTEF AR RRE RFRRSSHRERLEE M meXEEHh WHkituass mib Rpsmphastucs. TASIEHHS animal

model of nugle spismaenRATANEIRRE wihadhdreampueracighestl ineikMI2SM, was used to extend
and confirm the previous results. The mice were 20 treated with ST3232/10, murine IgG and another

anti-EpCAM ARBG TN L i b5 i BeHE  ule identical to that of the previous experiment

than Inthe other two froups (90-100%). Table V[ Thmar (ks rate 20 Ter ke Jate (39 Control
100 M104 90 ST3232/1@ng 32 19 (59.3%)
15 Colon 34 32 (94.1%)
Ovary 35 31 (88.6%)
Total of examined tissues 101 82 (81.2%)

20  Table V:ST3232/10 reactivity on normal tissues

N° of cases Positives (%)
Lung 8 1(12.5%)
Colon 8 5 (62.5%)
Ovary 8 0 (0%)
25 Total of examined tissues 24 6 (25.0%)

Cryostatic tumor slides of high incidence solid cancer types (table IV) were

evaluated in comparison to slides derived from histotype matched normal organs (table V).

30  ST3232/10 is able to bind almost all colon (94.1 %) and ovary (88.6 %) carcinoma tested
samples and the majority of lung (59.3 %) carcinoma slides. The selectivity of ST3232/10
towards cancer cells was very high for ovarian specimens where none of the normal tissues

reacted with the antibody while 88.6% of tumor samples were positive to ST3232. In



56 In addition, as shown Fig. 9, ST3232/10 reduced tumor growth and increased the latency for
developing tumor compared to the other groups. Theses results support the hypothesis of a direct
therapeutic Bife208f13253232/10 other than a simple binding to the 30target PAOIER2IWS/048913
2008/122551PCT/EP2008/053913 23 References?Alberti S et al., 1988, PNAS 85: 8391-8394 Burak
WE Jr et al., 2001, Tumori 87: 142-146 5Cianfriglia M. et al., 1986, Methods Enzymol. 121: 193210 De

Bono JS etglid#i8d4 sSTHN0ANCRIARES hith/Pighef 208 dehMagRiNe MM ehilind 8 GaBecd CRBEET 75:
822-828 Ferrer C. et al., 1996, J. Biotechnol. 52: 51-60 Frodin JE et al., 2002, Hybrid Hybridomics 21:

99-101 10CWEABIcSLt &1 thooiher dwmer BipeRAdBpRLTHYIE: Toocel rudnlee &imPrs1BYEUY Invest

Dermatol 95, #aB2: NaundoriiSanalin2992, it 4 BanasskPQolAkd 1QLheinedermstalis@96, Eur J
Cancer 42: 2530-8 Old, LJ , 1996, Sci Am 275: 136-143. 15Paganelli et al., 1999, Eur J Nucl Med 26:

348-357 PatERxpcetng EpdgMamndoseadive seiningof rorsektiisies paul, W. E., Fundamental

Immunglogy, Ravar,BrgigtrbhY ahinfal 2%cEharierR3PRRicksbNte Bicain, I8 hndidbag bttty 63:
4421-4426 Prang N et al., 2005, Br J Cancer 92: 342-9 20Punt CJ etal,, 2002, Lancet 360: 671-7

Riethmuller®® 81T 1&588 2500ty dimdBe 1f6rsh papeimeapis dhtsengravnt, of Juslentibiamoarmiss RES 22

1768-1769 apiaaR/EQlH weR0dBIRARFaNCR deghiprin&l #9ifr 243 Meldey Fidt¥ard98.1Br J

Cancer 78: 478-483 25Weiner LM et al., 1993, J Immunother 13: 110-116 Went et al., 2006, Br J
Cancer, 9 ahsepkcell line and treated with ST3232/10, Edrecolomab or unrelated murine TgG once

a week (200 ug/mouse) for 4 weeks, starting from the day of the inoculum. L cells not
10  transfected with EpCAM were transplanted in two additional groups and the animals
treated with ST3232/10 or control antibody. As shown in Fig. 8, EpCAM expressing tumor
(L/Trop) had a more rapid development when compared to the un-transfected tumors
(L/Vector or L/Vector + ST3232). In addition, ST3232/10 completely and permanently
inhibited the growth of the EpCAM expressing tumor and did not interfer with the growth
15  of the EpCAM negative tumor. On the other hand, edrecolomab (Panorex) also altered the
growth of the EpCAM expressing tumor. However the tumor rapidly grew upon
discontinuation of edrecolomab treatment.
A second animal model of nude mice xenotransplanted with a human colorectal
cell line, KM12SM, was used to extend and confirm the previous results. The mice were
20  treated with ST3232/10, murine IgG and another anti-EpCAM antibody, M104, with doses
and schedule identical to that of the previous experiment (Table VI, Fig. 9). As indicated
Table VI, tumor rate in the ST3232/10 treated group was lower (56%) than in the other two
groups (90-100%).
Table VI: Tumor take rate

25
Tumor take rate (%)
Controls 100
M 104 90
ST3232/10 56

In addition, as shown Fig. 9, ST3232/10 reduced tumor growth and increased the
latency for developing tumor compared to the other groups. Theses results support the
hypothesis of a direct therapeutic effect of ST3232/10 other than a simple binding to the

30  target molecule.



Winter MJ et al., 2003, AJP 163: 2139-2148 MCSLLP 24 Claims 1. An anti-EpCAM antibody or a
functional derivative thereof wherein the variable region of the antibody heavy chain comprises all
three complaentariBzssidetermining regions (CDRs) having the sequenceRSTIBERQIB (83923 SEQ ID
No. 4 and SEQ ID No. 6 and wherein the variable #¥&gion of the antibody lightchain comprises all three
complementarily determining regions (CDRs) having the sequence of SEQ ID No.8; SEQ ID No. 10
and SEQ ID No. 12. 2. The anti-EpCAM antibody or functional derivative thereof according to claim 1
10being able to completely and permanently inhibit growth of EpCam expressing tumors. 3. The
anti-EpCAl\BﬁfﬂTSBEﬁﬁaccording to claim 2 being a monoclonal antibody, a scFv, Fv fragment, a Fab

fragment, afiRpiAramenga pNkineyigantilkady, a peptide or a proteolytic fragment containing the
epitope binding region, or 15chimeric antibody, fused to another protein or linked to an agent or a

marker; or SRR INfREHamBY AMBRIET 2] 4% ¥nti-EpCAM antibody according to claim 3 wherein

the monoclenal @ptiaady és Arorhirednihie fybiigemaxell bne@deposited according to the Budapest
Treaty at the Advanced Biotechnology Center, Genoa, Italg,:funder No. 20 PD06004 or wherein the

chimeric pr&%iﬁqgoaj%ﬁb%le-%%aﬁ%f?ﬁ@?&%‘?‘%ﬂ@feﬁﬁ%‘ GSion protein comprises a cytokine, a

protein of the; ayidin-iamilxg kietin, 1abelled ptivarsthgrefegtor proteins. 5. A nucleic acid encoding
the antibody or functional derivatives thereof according to any of preceding claims or consisting of a

degeneratetic&gGeritalin?gbs. JoBigtephrobrder! #8d according to claim 5 comprising at least one of

the foIIowingrgqum@eg‘,Sﬁ@,lIPimi(ﬂH§1§{ainbg)zﬁ,g§E1@1lD No. 5, SEQ ID No.7, SEQ ID No. 9 and
SEQ ID No. 11, 7.An expression vector comprising the nucleic acid according to any one of the claims

5 or 61308 KASRYR At O£ OB fansrsRietRadiPRhe kA RedddH 2 ctor according to claim MCSLLP
25 9. An hykiigaroa eellllin®grodusiag theraatbEp:Adgantibody according to claims

Naundorf S et al., 2002, Int J Cancer 100: 101-110
Oberneder R et al., 2006, Eur J Cancer 42: 2530-8
Old, LJ, 1996, Sci Am 275: 136-143.

15  Paganelli et al., 1999, Eur J Nucl Med 26: 348-357
Parente D. et al., 1997, Anticancer Research 17: 4073-4074
Paul, W. E., Fundamental Immunology, Raven Press, NY, N.Y. 1993, chapter 23
Penichet ML. et al., 1999, J. Immunol., 163: 4421-4426
Prang N et al., 2005, Br J Cancer 92: 342-9

20  Punt Cletal., 2002, Lancet 360: 671-7
Ricthmuller G et al., 1998, J Clin Oncol 16: 1788-1794
Sassano et al., 1994, Nucleic Acids Res 22: 1768-1769
Spizzo G et al., 2004, Breast Cancer Res Treat 86: 207-213
Velders et al., 1998, Br J Cancer 78: 478-483

25  Weiner LM et al., 1993, ] Immunother 13: 110-116
Went et al., 2006, Br J Cancer, 94: 128-35
Winter MJ et al., 2003, AJP 163: 2139-2148



1to 4. 10. The hybridoma cell line according to claim 9 being the hybridoma deposited according to
the Budapest Treaty at the Advanced Biotechnology Center, Genoa, 5ltaly, under No. PD06004. 11.
The anti-EpCAM antibody of claims 1 to 4 for use as a medicament. 12. The anti-EpCAM antibody of
claim 11 for use as an anti-tumour medicament, in particular the tumour is selected fromi@$elgroup of:
colon carcinoma, breast carcinoma, gastric carcinoma, ovary carcinoma, urinary bladder carcinoma or
10lung carcinoma. 13. Use of the anti-EpCAM antibod§ of claims 1 to 4 in in vitro diagnostics. 14. The
anti-EpCAM antibody of claims 1 to 4 for use in in vivo diagnostics. 15. A pharmaceutical composition
comprising an@ewtive amount of the antibody or derivatives thereof according to any of claims 1 to 4
and a pharmaceutically 15acceptable carrier or diluent. 16. The pharmaceutical composition of claim
15 for radioimmunotherapy. 17. The pharmaceutical composition according to claim 15 or 16
comprising, inthe sarfve antitkpfsé ¥r aspmditaly adtistionahdthentymtharspetificcanthodyiadbloarticular
the tumour specific aptipody i E Nnyj iffere 0 the ibo I 10 4. 18.
An injectable soluble% r(ﬁrgogﬁi?r?e fo%%%\%g tﬁ%})% d%%ﬁnogsgt%%?g%gnpﬁgﬁgp%ed%r%k%g&gﬁﬁ}lﬁtibody
accordingdto claim 14let@minmettagdofey (FIARm ddeiagtihg inqiezn pleSiQailigenZaE@IBINYPto the

antibody or derivative, theregt Cl%?ﬁ@ﬂ?%%ﬁ”%t?efra%'ﬁ‘_i S $al P E QRIS DG TR g};%l{tﬁh%ﬂpaﬂng in

proper condition the sample with the antibody or derivative thereof-according to clal L to 4 to have
an antigen-antibody compilisgs st bete ctingpiemeniagen dettibodingomplexs CODR<idgnoxtidlkit for the

method according to Q%%gxm@iﬁ@&&@;agﬁ@qyﬁ&q%r%igg(gﬁﬁﬁqq&afﬁording to claims 1to 4

and antigen-antibody ¢
The anti-EpCAM antibody or functional derivative thereof according to claim 1

10 being able to completely and permanently inhibit growth of EpCam expressing
tumors.
3. The anti-EpCAM antibody according to claim 2 being a monoclonal antibody, a
scFv, Fv fragment, a Fab fragment, a F(ab)2 fragment, a multimeric antibody, a
peptide or a proteolytic fragment containing the epitope binding region, or
15 chimeric antibody, fused to another protein or linked to an agent or a marker; or a
human or humanised antibody.
4. The anti-EpCAM antibody according to claim 3 wherein the monoclonal
antibody is produced by the hybridoma cell line deposited according to the
Budapest Treaty at the Advanced Biotechnology Center, Genoa, Italy, under No.
20 PD06004 or wherein the chimeric protein is a mouse-human chimera or wherein
the fusion protein comprises a cytokine, a protein of the avidin family, biotin,
labelled biotin or other effector proteins.
5. A nucleic acid encoding the antibody or functional derivatives thereof according
to any of preceding claims or consisting of a degenerated sequence thereof.
25 6. The nucleic acid according to claim 5 comprising at least one of the following
sequences: SEQ ID No. 1, SEQ ID No. 3, SEQ ID No. 5, SEQ ID No.7, SEQ ID
No. 9 and SEQ ID No. 11.
7. An expression vector comprising the nucleic acid according to any one of the
claims 5 or 6.
30 8. An isolated host cell transformed with the expression vector according to claim

7.



30detecting means.

MCSLLP

25

0. An hybridoma cell line producing the anti-EpCAM antibody according to claims
1 to 4.

10. The hybridoma cell line according to claim 9 being the hybridoma deposited
according to the Budapest Treaty at the Advanced Biotechnology Center, Genoa,

5 Italy, under No. PD06004.

11.  The anti-EpCAM antibody of claims 1 to 4 for use as a medicament.

12. The anti-EpCAM antibody of claim 11 for use as an anti-tumour medicament, in
particular the tumour is selected from the group of: colon carcinoma, breast
carcinoma, gastric carcinoma, ovary carcinoma, urinary bladder carcinoma or

10 lung carcinoma.

13. Use of the anti-EpCAM antibody of claims 1 to 4 in in vitro diagnostics.

14. The anti-EpCAM antibody of claims 1 to 4 for use in in vivo diagnostics.

15. A pharmaceutical composition comprising an effective amount of the antibody

or derivatives thereof according to any of claims 1 to 4 and a pharmaceutically

15 acceptable carrier or diluent.
16.  The pharmaceutical composition of claim 15 for radioimmunotherapy.
17. The pharmaceutical composition according to claim 15 or 16 comprising, in the

same unit dose or separately, at least another tumour specific antibody, in
particular the tumour specific antibody is an EpCAM antibody different from the
20 antibody of claims 1 to 4.
18. An injectable soluble composition for in vivo tumour diagnostics comprising the
anti-EpCAM antibody according to claim 14.
19. A method for immunodetecting in a sample an antigen able to bind to the
antibody or derivative thereof according to any of claims 1 to 4 comprising the
25 step of incubating in proper condition the sample with the antibody or derivative
thereof according to claims 1 to 4 to have an antigen-antibody complex, and
detecting the antigen-antibody complex.
20. A diagnostic kit for the method according to claim 19 comprising an antibody or
derivative thereof according to claims 1 to 4 and antigen-antibody complex

30 detecting means.
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