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WO 2008/110379PCPEP2008/002063 MONOCLONAL ANTIBODIES
FOR TREATMENT OF CANCER Antibody based cancer therapies have
Wpeepdiésstully introduced into the clinic and have emergedT4&PRaes/002063

most promising therapeutics in oncology over the last decade. 5

AntipaONOGEO NLIAAIRT IRCBICS FORARE ATTERNTADRIGANCER

specificity and lower side effect profile as compared to conventional drugs.

The reason is a precise distinction between normal and neoplastic cells by
Antibadyilbeskd s ammdrtieefapicth he thdicam sdecefsadiipintedideret irtosthexibnic and have
emerdBVBVARI QAL AR D A MESNARIEMRSHYY Bv&amplameRLactivation

and recruitment 10of cytotoxic immune cellS. Targets for antibody-based

therapies need to have particular qualities, which form the basis for proper
Antib@kgcﬂaasaaﬁk@fh{ﬂ%wr&a@@nﬁhw%%@aﬁap selissiebviRualYita MRIwer side

with either exclusive restriction to tumor él(;eIIs and entirellr%/:al{gd tectable pn

effect R5fila HCRRBAL TIPS TREWEY SI88ndNE SPRTRRIE BIFG Sa e RGNyt een
normihendpeubistincaiisthe naspetitsatighe duel thatabetexpriessiantivayehes on less
._the basis for the therapeutic window | ' ts.fyemplified.ON itment
toxn:the ul?l%g. lceaé)i enrma grrénvﬁ h?glc%% ’r&%p%%ggggi%?ﬁ%%%%)?%%% a Hmen
of cytessyit ohgene eellplification is a good target for the antibody trastuzumab
(Herceptin). Other targets for antibodies which are either already

Tare APPSPUEERE NHEUBICR JevVRIORIBE RS TRIVURSH erARYNEYE HBlICtorm the basis

qualities, which are not based on a numeric overexpression of 20 targe

; . getr, .
for ProRSEAIRLBRPHAR G LEHE APTRE! CRSRBPRIAMSL S o RO Tt dogrpehn th cither
exclubdGediridtReplidadrpeatiepiiopatir i arldackdhsisie of thertalgatuss is ideal for the

e case O (0] uxima
overdanyiatmbi patit: OBR2 ftephattiecapeaisls antidodyatask drutssitpveitects exemplified

by tﬁ%%%%%i@é%ﬁéﬁg?%%MheY%P FEEHW &%@%Eﬁﬁi@éﬁg,%@iﬂ’&oﬁyﬁéﬁu of gene

Here, th ation of normal cells by the antibody is 25 tolerable since
amplifiegbemisogies dpsestdondhe st RO drABHAIN AIABREEPE e pertoire. Other

examples of differential accessibility of antibody targets are

OthefF PRGN N geth (4E S)rendigadiogniydedse iX (GAYL Eetopment for
antigens are expressed on.normal epithelia of coJon and kidney .

o S By B ROV PIBCIE SRR BrAeTe.s g expression of

targedistidguish wellbetveeistumahandsaarfraititssiies andheywtdseglycan MUC-1, a
antibodies are well tolerated. This 0l rictedr cells and

Pep R SH S R R e o Eron e AL celsan

thus witveed Igatantbvaledoivioenaliethecass oAryibndigeicebiti@ligivsimab), CD52

(Canﬂﬂﬂ?—?ﬁpfﬁp tesyle @&ﬁ%@ﬁ@ﬁ%@ this GRIRBRMYoMpRaPRBREYRISIon levels
cell adhesion molecule for epithelial cells it is localized in the intgercellular

on t%@lhﬁméﬂwlmPEQ%@fﬁﬁfﬁnfw Rl@ion of normal cells by the antibody is
toler2f08ihiOINIRGEERR O AER0 2063 antirE phe Abhastibadigsane vepyrtoxie, Other

infermediate-affipity antipodi  well tolerated. Thi t .
exarp QLo e RN RN LB B el antieen (CEA)
and &drietios nfrantiBOGE AR)dBotimmy gpere therapedtionwienio cpilight of colon and
kidnga;]&%g%&%@f}v%ﬁ%%@&pp;&%%&&%@f%@ﬁmm&?sgaﬁmg@aﬁsme& well

between tumor and normal tissue, and cytotoxic antibodies are well tolerated. This is most

underglycosylated in tumor cells and Fus altered to its normal —
; develggﬁlﬁ:fgr Esite nq and safea an %g%ﬁié/SE er B%c(srittl%' anqt ’e&Bsgict, a high-level

likely due to a restricted expression of CA9 and CEA on the luminal side of normal epithelial
tissue where IgG antibodies do not have access. Also antigen epithelial cell adhesion
molecule (Ep-CAM) belongs to this category. As a homotypic cell adhesion molecule for

epithelial cells it is localized in the intercellular space. Intriguingly, whereas high-affinity
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however in lymphoma and leukemia (Adams, G. P. & Weiner, L. M. (2005)
Nat. Biotechnol. 23, 1147-1157). Only three mAbs, namely Herceptin,

Avastin and Erbitux, address solid cancer types, which account for more
WEnHN30I0978f cancer-evoked mortality. The substantial remaffifgFRIEHHE4R063
need, the significant clinical benefit approved mAbs have already provided
anti-EpQCand theibegissiderakle cotivpanciahsiietesifaltygathibodimstvatedia tolerated.

. wave of innovative a ache nding.poised not only. te deyelop. ..
This 3 AU eI (5 Nl ol e AL fsicates ha
kinetiimpf auatidyirbatitar B ko hetdp@atisanadiewt. (2003) Nat. Rev. Drug
Discov, 2,52-62; Carter, P. (2001) Nat. Rev. Cancer 1, 118-129), 150ne
of the challenges to be mastered for the advent of the next generation of

Eight qugsibedées DatB0REDATEEPLahIRF HHeraRaURS ISmBLigedifgissy most of them,
howe%&@%?x%g%m%eﬂﬁ§(wmﬁt&,i@m kewlenar favovepi®os) Nat. Biotechnol.

toxicity/efficacy profile. Current antibodies available for th;e.treattmenct1 (Pf ss solid
23, 144 EXRcPRISWINE St I3TRENi JHeEF R 0 BIE LA R Hafe
canceig§p@s daioRtstbliciefdynexplditt g0 thnfudativer povkedohactibty ribdesbstantial

embedded in antihody malecules. .Her2/neu, for inst I rovi
remaykRe &5 }?,a}sng%gpr%lses% ﬁ?nmg{n%?ﬂlg?%%rﬁﬁénﬂg ranesaiaie Qﬁ%@{ip ovided

tissues including hear _
and timisoter(@ionbleS comi¢rain) YuycesSanliazeBer, YON#Eri3away s of ignovative

approl\\faﬁ':élg.seésaﬁsé%{% }é%l) ed%g?gm‘;r (KGR oStV B i Pl 3420020 MNAled groups

As a consequence, Herceptin was designed with
of patistzcket ABonieniRIOY CAF B GE YA eeitn st bl o i il Rev
DrugShBEtiye dosep besause abothgwiserunacsptable texicy. This "blunting
of a potentially sharp knife" limits the therapeutic efficacy of Herceptin. In
addition to lack of expression in toxicity relevant normal tissues, robust
One andHaigh3Rmxeresiomontthal sfufabe ofitamorictits mnd exhipition of aipgraded

., tumor promoting function are desi ISt [ ich i
L R e - s
the kP fG40E8443bINWEXRODRLLEaR7DREIT/EP2008/002063 Using an

integrated data mining and experimental validation approach for the
discovery of new targets for antibody therac% of cancer we i%‘%ntified

CurreraBihotisa il pRESHATSHBERCYSAL R IR DI CHESTRh o o

e ession
targelfl BMMGLRAT RerRa fmRaRiEsUaIy @ueler ticis ireglaendypatyerrahtgtion modes

activated and highly expressed, in a yvariety of tumor t | jcular
e e P LA B S S St PO e Pl & chpressed
in mbigasteantense lsprafowhdingheait sovrslitife 1ongr Stidn ZhddnVadiod dhd- CW
pduces S.oUScgl ‘{ry%t@?% With nearly corpplele RbIEGRIRAIRTG. ef al. (2002)

» ‘profiferation. Knock down of 01468 is asséciated with decreased

Nat. e¥fedbsSiort B-496lin BY. dnGIRBUHERF B SEIRER|tIASOIANERRThAEth 2 reduced
immREONE  FOHARS isdecalizrd 88 theeausfagR qhemnaan caliscene ose, because of
accessible for antibodies which 1 fntagoni e biolo%itce}]l fugé_?tionﬁn?gethiﬁmits the
Otheﬁ'}’é‘iécméﬁ’@i’&@éeh&?‘gé‘i?’ergf‘bﬁ'og PREZERGE RS R hig R Riractive
therdpé06¢ tontheyapewdiceputibodies. Being a differentiation antigen of a cell

lineage which appears in the human body only in such an exceptional

state as pregnancy, it is as absent from healthy toxicity-relevant tissues as
In a@dition to lack of expression in toxicity relevant normal tissues, robust and high

expression on the surface of tumor cells and exhibition of a tumor promoting function are
desirable characteristics for an ideal antibody target (Houshmand, P. & Zlotnik, A. (2003)
Curr. Opin. Cell Biol. 15, 640-644).
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15 self-antigen can possibly be. Its high prevalence in a variety of tumor
entities would make a broad number of patients eligible for treatment with
GT468 targeting therapies. In the case of breast cancer for example, 82 %
WoRpiERES Carry this target. Her2/neu, in contrast, the target 6T HERE&HHR063
the only mAb available for treatment of this cancer type, is overexpressed
Usingiar0itye 2425 Yaaf ﬂnﬁa‘a@ saheepgatients (Glidaoon BpprodShdotpthin dtovery of

el t
new RS TS ek O S e BN s Gy e
gene cdficawaddifolablestipsasioar in wm|m®14mnsaé>&pr@§9easw421én@V%9/o it is
freque%ftmb%@m reRRCSMEN 4 hetg S AAARRIGY A AR %?%EFHSP(%QJ% articular

owing to the ack of a proprlatetg[ggets in these cancer types

breastd‘rwéméiw\aﬁtm sHPPRIRSP ESTIEARR drsNEREAL Furva }Eﬁ%ﬁﬁ&f‘é cells
profo@ily iwperal RHesks, %ugﬁasrm@&fﬁm&mhl&mhﬁmﬁa daizdnualvecbrek with
only in prollferatlon but also cell motllogB ion a ag?]on Most. i
e S h e St S R
decredsedasxphasioty pé Quﬂmr@ tlsndinbdrent phoﬂﬂimadambtheﬁimfﬁﬁrkmase Moreover,
GT46§0p Obl téfifvl\gl"ec% P Iogo‘t:acI Clgéa:rraccﬁnsu Si8r%e é%# /g% ta%@%é[&es which

nva y |n 0 uterus tissue. It'is expecte s against
antag Qi %Smmmé éngineeretithishighcetavene with all these functions at once

on top of their potential to mediate immune effector functions such as

ADCC and CDC. WO 2008/110379PCT/EP2008/002063 SUMMARY OF
GT468ihes severl Promriritrediehe iachEBl GERSHAR BTekideshpoisgntibodies.
Beingi$@ftamihatapatiies B&rata@ﬁtmaagedmﬁ@rawmmmassmmmn such

with, cells expressing 0T468 and/or beln chaiIj ?}I;IZ d Y, 8ss e(\:/lat&otqsé)d‘es as 2
an exGRHOBRHY AR &R SR IANTHCE RS AS &Eaes Sue
self-aqdpeercam p&ﬁibmaaﬁbmasghame’demn@gmanwr@gaﬁmmmwmwm&ﬂ make a
broad fig «Erg aﬁa’}l%%?sl léil RN &eg%gt%ﬂﬁ%nggﬁféf&g%&%ﬁles In the case of

eso pnageal cancer, ead 8z neck cancer |dney cancer prostate cancer
breastprhfiveforaneatple0bR SnelagpesiskarmvaitiorerbiATER aciniafopBas the target

of Hé}@é?ﬂg the %QWM@ indinghio 5 A68nReferahly, dheantipedss hﬁ&rﬂ‘)@)tessed in

of binding to GT468 located on the cell surface and prefera
only ?&&g@&fm&@%ﬁwﬁég%ﬁ%@mﬁ tHe bxtraeal R}?&}»&%m RSt & gﬁ’h &

A., wxsﬁge@,bdy Within amimolacid,residyes2ss 2 6of 08468, Jandimdst A. ef al. (1989)

st R R R AL ST s s

in 42eamrb6a$meﬁth¢ruasanmpdycmgpebm fomoneRseYAdrabBteamAbsadR owing 1o
S n 79. In various embodiments, the

the lagggnblfglgé%sggaﬁgag%éﬁ NOgesd &Q]@EQQ}%%S

Ity of binding to a peptide comprising amino acids 29
to 119, preferably amino acids 29 to to 212 and more preferably amino

GT4ECIESI23B R 12 0indESAile HOidnE reiesably. sheh apiifpediebinas ﬁﬁ@@ﬁﬁzﬁé anti-

cells, in particular cel] of the rtyp entione ove an
BTN 359 GBS HENE SUMEBERA LAPBcR CAALLFR A B in prolferation
but aREeterab{ymbtpﬁmgﬁtlsaldrﬁinhbe@iwoMali;s exprassiply, GlI46&andidrutes do not
ch acterz d b asso |at|on 0T468W c
only 85%(;%?%%{ e |§ &s Kill ng 0 sala sgnoF/or m?%l%g ?J%ké%%gl O%é?heg%f the
humacttwtvéshiﬁ%uowl@éiIQBM@ﬁlagl?ﬁblﬂhVaM?g}ﬁtFén afAvHsiSFP RN dast and to invade
efficii qgﬁg%eﬁgeiﬁgﬁplyl’ttﬂ%@?@&@@%l’fﬁ?@@l@ss Jlingtofgaikkcells BOineered,

inhibits proliferation of said cells. 25 Killing of cells and/or inhjbition of one

whichinspenscHiiiied] ShessIRnFHpRT R REFCaN RBIRE RSP ’:inf‘r‘ﬁgﬁsfdfnmune

cffectbEfADNEIGRUsSHIefapatyairtlgDer] by binding of the antibody to GT468
expressed by said cells and/or being associated with the cell surface of
said cells. Such killing of cells and/or inhibition of One or more activities of
cells can be 30 utilized therapeutically as described herein. In particular,
killing of cells and/or inhibition of proliferation of cells can be utilized for
treating or preventing cancer. Inhibiti%n of motility, migration, invasion
and/or proliferation of cells can be utilized for treating or preventing
cancer, in particular cancer metastasis and the metastatic spread of
cancer cells.
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WQ 2081110379PCMP2008/002063 The cells expressing 0T468 andior
being characterized by association of GT468 with their cell surface are

preferably cancer cells and are, in particular, selected from the rouB)
WeBAKISHIAY df turnorigenic breast, lung, gastric, ovarian, liver, %B(%W,O 8/002063

pancreatic, esophageal, head-neck, renal and prostate cancer cells. 5
SUMwaéYablyméIhINNmiirdﬂNe invention mediates killing of cells by

inducing complement dependent cytotoxicity (CDC) mediated lysis,

antibody dependent cellular cytotoxicity (ADCC) mediated lysis, apoptosis,
The prrsamotypRItanashaaibhareyigpuauisR ﬁ&,ﬂ@?@fﬁ?&ﬁhﬁﬁp%ﬁ%ﬁ?@ ng and/or
P O ot e oo dhss ot rtioe GG mocinied oot cals -

an invention does not induce, mediateq lysis of cells.
sssoc RO AN A S SRR o CENS BB A SFOERE 37 concer
in pmﬁﬁ@%&@i&;\ﬁb&ﬁ?ﬁﬁ@&iﬂ%ﬂﬁ@ﬁfﬁb@iﬂﬂﬁﬂ@&ﬁ@medﬁcee,dh&p)almthéular cancer,

group consisting of monocytes, mononuclear cells, NK cells and PM .
colon FHadBRFATES | a%%%ngﬁ%egaés?af‘ﬁ%r’aﬁﬁ%“o% 8?%ﬁe°ﬁ1‘{f§§’ti(‘§lr\“!.‘7\]‘f%’ly““°er’
prostdie aummeanoe divat, @hizreric, human, or humanized antibody, or a fragment

of an antibody and may be selected from the group consisting of an

201gGl, an 1g02, preferably 1gG2a and IgG2b, an 1903, an IgG4, an IgM,
In onarasgedt, the Tavertiansedpitonp @A?&‘iﬁb@%,f&ﬂ&lgﬁ*}aEbéhﬂbBH;‘?.”)&’dﬁ%r‘dﬁn%T"'“'
PrefeIQD?F”, BPeatH I hednueiony BrAG8dmproferalhg hoenaa 0d4h8cell surface and

preferably having the aming acid sequence, acc rding;o EQ D NO- 2

prefergli DRdReIARF IAVRRT 178 P BeS ARSI LMy (s B B el Bt amalr 2 T 408
prefe%l@abﬁtﬂfﬂﬁ&rﬂ{mimidlﬁi&iﬂaaueﬂ@laccf)ﬁm?i@&o SE Qniist pEf@ahly binds to an
.. particulay having the amino acid sequence spanningr IR0y ACI 3
epitops %ﬁ%ﬁ‘{é\ﬁt I}lﬁrﬁ(ﬁnﬁgﬁ A particu §rsgﬂefeélrr§d5e¥]m odm ?ﬁ(la@aci{g[?bggi > 1In
one pietaerddventiodiinds e netileodpits s ¢ fic TaBgsTesemosh ffe'berfaead acid
sequ%ccl\l.v'rolg §§t55 ?ﬁb@:sﬁl%sgngf %E@'%N%é-%&mrﬁéﬁ? 148 B#iiBeHy has the
" preterred embodiments, the antibody of the invention is sfpe%iIic for cancer
abﬂ1t¢geqf3},31pg@¢gr@b43pgpgg§p@m%@f%mm1ds 29 to 119, preferably amino acids 29 to

10 21300/ 103 FARGHERRASRAR0BB0 212 of SEQ ID NO: 2. Preferably, the antibody

binds to cancer cells, in particular cells of the cancer types mentioned above and, preferably,
does not bind substantially to non-cancerous cells. Preferably, binding of said antibody to
cells expressing GT468 and/or being characterized by association of GT468 with their cell
surface such as cancer cells mediates killing of said cells and/or inhibits one or more activities
of such cells such as motility, migration, invasion and proliferation. Preferably, the antibody

mediates killing of said cells and/or inhibits proliferation of said cells.

Killing of cells and/or inhibition of one or more activities of cells, in particular cell
proliferation, by the antibody of the invention is preferably induced by binding of the
antibody to GT468 expressed by said cells and/or being associated with the cell surface of
said cells. Such killing of cells and/or inhibition of one or more activities of cells can be
utilized therapeutically as described herein. In particular, killing of cells and/or inhibition of
proliferation of cells can be utilized for treating or preventing cancer. Inhibition of motility,
migration, invasion and/or proliferation of cells can be utilized for treating or preventing

cancer, in particular cancer metastasis and the metastatic spread of cancer cells.
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In certain embodiments of the invention, GT468 is expressed on and/or
associated with the surface of cells. Antibodies of the invention may be
obtained by a method comprising the step of immunizing 5 an animal with
W%P&Eﬂ? r peptide having an amino acid sequence selectéd Rt Hhg002063
group consisting of SEQ ID NOs: 2-10 and 35-79, or an immunogenic
The ceilgenpressng EHAGR antomebfingr eheaeleiizedibborsiosiasen eksiedshgvith their
cell sERILOTQIL! Brgepaq%?g demQL MBINNQYERIG Ao PeRialdedyiig thetgOfhe eroup
nti

_Preferably, an antibody of the invention is spegific for the afore mentioned
consisingaihEIPRpERIES Brertmiifeg Mt fraRfidMs bYdenoiaiyeenrierdss. fromiteecal

head-AQIEQBIEXER] Arp¥QieitanEdeplige used in immunization a derivative
relates to a variant of such protein or peptide which has the same
immunogenic properties as the protein or peptide fro:n which it is derived.
PrefetbRatticulaibdte dérivativesofienpratdintesr pbptilefetin bpedducing complement
depenep gL or thhRROdCHiON.PhanLbAdiRs,) REIGHIAL MRNAL Whotoxicity
antibodies, provides a tibodies ha ing the same specificity as antibodies
(ADChtaindidtovhbrissipgiesipromnebpissaghptiae. ianfken heeafo g Preferably by
induc shehdeyivativg srasioelusertie dglation, substitution or addition
of’one or more amino acids. In particular, it may include the addition of
one or more amino acids such as cysteine at either the N-terminus or
In onSdRMBiMe R hothhbapaticidanyeprrierdec embosiment ite raadiaadylgfis of
the invention is produced by a clone 20 having the accession no. DSM
cells. A\cC2822 (4E9-1H9), DSM ACC2826 (9B6-2A9), DSM ACC2824
(59D6-2F2), DSM ACC2825 (61C11-2B5), DSM ACC2823 (78H11-1H6),
DS1v XX -1A-1) 2A: ;
g e G o
in papaaoambpddBMIAECIeried o T SRR OIYO BN CERYRK o5 B gRuClear
cells, ML ONOLRAPHRG QLAGKE 4R ARS By2R A ogRagasONe embodiment the
antibody of the invention is coupled to a therapeutic agent such as a toxin,
a radioisotope, a drug or a cytotoxic agent. In a further aspect the

The iVRREGNIERAESIGeAtRYDitOMBeCapalblecfoprddebingtive antilodyofh@nfnized
.. the invention. Preferred hybridomas are those hayi a SR HQ;
i S S B O W AR e o
1gG 1(38DEE2F R BshyASC2628! (G122 B8} 3DSM sl Casl raHEe LHe) [8A2, 2
C - ACCXXXX (22- 2A-1), DSM ACCXXXX
were BN ACROBCX R BN,

ACCXXXX (23-33A-1), DSM ACCXXXX (23- WO
2008/110379PCT/EP2008/002063 19A-1), DSM ACCXXXX

Accoﬁérgﬁ%3§ﬂ@s]p7ebtp§£m}ﬁqgéﬁ@ﬁ,(m[1§ BAIORLDF BOMAGTABB Cpteferably

(4 D12 2D4). Antibodies of the i ion.are designated herein by .
L T T I
amin6l@BE Reqdeciag fhbaniibachiitag 61 HO. tHherinveraidh sdguensiarssauling to

maceutical composition comprisi ' inventi {ds 23
S R TR S e e SR B O R GRR cids 23
212 gttrndoev@cally acceptable carrier. 10

In particular preferred embodiments, the antibody of the invention binds to native epitopes of
GT468 present on the surface of living cells such as those of SEQ ID NOs: 3-10 and 35-79. In
further preferred embodiments, the antibody of the invention is specific for cancer cells,

preferably breast cancer cells.
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In a further aspect the invention relates to a method of inhibiting one or
more activities selected from motility, migration, invasion and growth,
preferably growth and/or killing of a cell expressing 0T468 and/or being
WERAPEAHEAZRd by association of 0T468 with its cell surface, ¢énh5fighg002063
contacting the cell with an effective amount of an antibody of the
In celaiventbodiardiond teningaitoth atddhdvith axfhexegdeutieraigents©Ji468 isith the
Surfa‘grggecr SIy expressed on the surface of said cell. In a further aspect the
invention relates to a method of treating or preventing a disease or
disorder involving cells expressing GT468 and/or being characterized by

Antit3aRQGiatin of 20 0T 468 witbuhrit £8Y suHiassicpprising adrvigisteningizing

a subject an antibody of the invention, a conjugate thereof with a
an animalanihicraRfe i, BrRERsider SRR RO POt AUCBRTTTLTHAL tHgom the group
considfiibedyseiihminvestion or she senjugatedherepimbitadhprgprutiongerivative

Preferably the disease or disorder is a tumor-related disease .and in :
therega Bl SRIBAAIT SR AT SEIbGRITIRR (RALRSCIS BN of BreRep roeenic
fragneancer diuhgtbantderegshicfeaheranvatinndg SLarcaryérepatoseipelafic for the
aforecr?lggt%hcé) Iorrgtg%réce%#a%relg ';)eraltrlr(frx(l:grpoc%ﬁig %@log%ﬁ%tﬁf%g%%r% Ifn the

cancer, K ey cance , prostate cance%’ and liver cancer. 01468 is
conteptetbraplyiaxprepsriifion ek isurtarenizrgaricans vative relaieoly afariant of such

proteﬂ{‘HPBéB‘éée%Hi‘&iHX? pionRavam sty lRodieeréninale A8 yapasise from
~ 30expressed by different cell types including cancer cells and . 4
whichdgh-thalrgivaAt dBIB2 T RO 4RO MGG thinReRiiflsy When used in
immiHBitiab ki elatem ta@ispetifistyading in pperiitbindinglong ansthdieayprovides
. agent such as an antibody, binds stronger.to a target such as an epito .
R e LR GO GOSN 1 (S g B A o ek e orin o
peptibéniisinOn2AA8A Fo3 28REAIH RRBORBICROE 3rstyanglex totzefilgietigatubstitution
mpared o a second targetitit hinds.a.the first tergef withe dissasiptien
or adggtﬁ%gaﬁ%%oﬁ)rw f)cr(r% IS ?v?%gré%gginﬂér%%%ocﬁéﬁonatgc;nstant for the second ne o
moretangat, Ridfethlgsnpstisotiaiber haiStiarnirey f5GHe RS0 Rch the
agent binds specifically is more than 10-fold, preferably more than 20-fold,

more preferably more than 50-fold, even 5mare preferably more tha
& DU DO SORER 5P OSSP Bl AD D BB bY @ clone

havig©ABéaRE s adFon S EDBRg A COBBICH (HEOAGEN T dpeis naCIKiR8REpETHcay), DSM

antibodijes, of invent edl i )
e O D e e
ACCHMXKe(R2d sl 28NSy TGS 22488:-1), DSM ACCXXXX (22-9B-1), DSM
ACCXXXX (23-33A-1), DSM ACCXXXX (23-19A-1), DSM ACCXXXX (F11#33F7D12),

DSM ACCXXXX (4A12 2D4 1A10), or DSM ACCXXXX (4E9 1D12 2D4).

In one embodiment the antibody of the invention is coupled to a therapeutic agent such as a

toxin, a radioisotope, a drug or a cytotoxic agent.

In a further aspect the invention relates to a hybridoma capable of producing the antibody of
the invention. Preferred hybridomas are those having the accession no. DSM ACC2822 (4ES-
1H9), DSM ACC2826 (9B6-2A9), DSM ACC2824 (59D6-2F2), DSM ACC2825 (61Cl1-
2BS), DSM ACC2823 (78H11-1H6), DSM ACCXXXX (22-1A-1), DSM ACCXXXX (22-
2A-1), DSM ACCXXXX (22-9B-1), DSM ACCXXXX (23-33A-1), DSM ACCXXXX (23-
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10 Preferably 01468 is expressed on the surface of said cells. In one

~ embodiment, antibodies of the invention induce complement dependent
cytotoxicity (CDC), e.g. at least about 20-40% CDC mediated lysis,
W%F@?@ffﬁﬂ About 40-50% CDC mediated lysis, and more pr@]% é‘iﬁﬁo%@t‘@o“
than 50% CDC mediated lysis of cells expressing 0T468 and/or being
19A-13h BRI ZE X BKAS SoLi4BdNTEF101.468 MithGRaireel shifaeeMidrblivery DSM
Acc)é@%@g@gq@)t& i@ggfing CDC, 13 qr!tibodies of the invention may induce
antibody dependent cellular cytotoxicity (ADCC) of cells expressing 0T468
and/or being characterized by association of 01468 with their cell surface

AntibdaiRe R ase e At SO GeiSA(Ed0hRAN ALY oSN e UBlC Ak SighatiDC of the

. cells and PMNSs).. Antibodies of the inyentjon may have th ity to
antiboghyerdl g efEising &f%eé%ﬁ}‘ég.%?ﬂ{jc@’ﬁzf%% a&ﬂ%%l]:yb%igigél%ﬁ;géerized by

association of 0T468 with their cell surface, 20 induce homotypic

.adhesion of cel% expressing GT468 and/or being characterized By ... .o ¢
he RIS o UL i LI RS I R T, pe e
inventetisaadressingn)iznes thechof ydthgxhemperieddsnasautiatiohasmaceutically
accepg&ﬁ)o%ﬁ@j their cell surface in the presence of macrophages. The

ant s of the invention may have one or more of the above described
functional properties. Preferably, antibodies of the invention induce CDC

In a MEEIAIEG 2D HYSimandifPflfammedialaddisis of Galloaryessing Gl#blctivities
and/or being.characterized bg association c}eff014§8 \Agéh thvevjtrhceI!ﬂsoL%r{(allﬂ?l of a

selectegh oy YO R AHER B VA SN BISIET CSRpradsing e

cell ApABSANAIIHbRIRgIhatRbigrideddoledssddintianaiBib4681WitH4h&ivad] its cell

surface while they do not.indu C mediated lysis of said ¢gllSivedy of th
Surfacﬁkec%rﬁ%}%%r&g ééﬁg ottrhgn%f‘_gg %%o thee‘presen%%ventipn includle,0 b)llJt0 ©
inventioe AodAimitedrivgetmderasd|isidxpibeming tBrerna 68 TGS i prsfiEpbly expressed
on nEhacierzas hy pssociation of 01468 with their cell surface such as
tumorigenic breast, lung, gastric, ovarian and hepatocellular cancer cells.
In a particular preferred embodiment, killing of cells mediated by
In a ARRedIgEAS ihe ine@atandait 466 spetibi¢, dferantipodigaofediting a disease or
invention mediate killing, prefer. CDC andior ADCC mediated lysis, of.

, 3 . : f
disorden) X9 FAlgs T E%% > %ﬁ/o&ﬁ%ﬁég c aorra%teélrll e(aqﬁ?cgg%%?aﬁ nX§ Beilion o
GT463THEB W0 2608/: T3 7ORGDERRCUBI008682iththuibicell surfasbasint of the
nvent Q10 mediate kiling 97 Gells Doh GXPIASEINg T 458, 300N 8B Gomposition
mvengogfa%t%?flﬂg% %/@gg)(%{ation of 6%8 withgt?we’lr cell Surface. The .p
compaisiitgotiesuideadibef] thpdvechiion 156 thsesrrjugrtaithersalimgtbradhrapeais agent.
PrefelBNS L FUDRRL AT INENRPTION RhLANCRTGUENASIRASH gantsllalBbodiments is

cancer, gastric cancer, ovarian_cancer, hepatocellular cancer, colon .
selectsdafieat, he g CURRES €§o‘?fﬁaﬁe%?rl§§ﬁc%+?$\é’§ﬁ°§rh§?:ﬁ%%ﬁ grer, ovanan
cancdfidRg¥GRBSIarDEasate RABSenAnd, liveicaniteradntibostipbagbtheancer, head &

invention may be derived from different species, in | u Imi
neck ERORATAL AR, BFes B At Do g B Bpressed
on thalsofinelofieaghirwidsic 10 molecules in which an antibody constant region

derived from one species, preferably human, is combined with the antigen

binding site derived from another species. Moreover antibodijes of the .
Prefensbsntion meibadierupihe 8ty sREREHRE ihevARRtIHE AHegERIBHIH] 4dsyanants
expr&ban3ntibRebhesives dsomiadianchtante Ep esiEsoart siognbin eelith

constant and framework regions of human origin. 15 Antibodies of the

invention include polyelonal and monoclonal antibodies and include 1gG2a
The terth lGGRinde, AcdgiGizbtte the | gG2htidgGR(RrgblgGSaks X9 anspighlc binding.
« ibodies. Howev. the i i

Spef R el LM RR A B 000 PSRRI oA such o
an epivilsogewhitheitistipedibe campsecdolbabingbide 2P Bicn Argeh-Hiharsgt binds
fragments thereof including, for example, Fab, F(ab1)2, Fv, single chain

Fv fragments or bispecific antibodies.,Furthermore, the antigen-binding

fragments include binding-domain immunoglobulin fusion proteins

comprising (i) a binding domain polypeptide (such as a heavy chain

variable region or a light chain variable region) that is fused to an

immunoglobulin hinge region polypeptide, (H) an itnmunoglobulin heavy
rhain CH?2 conctant 28 reninn fiicad to the hinae reaion and (Hi) an
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Antibodies of the present invention preferably dissociate from 0T468 with -
a dissociation 30 equilibrium constant (KD) of approximately 1-100nM or
less. Preferably, antibodies of the invention do not cross-react with related
WOANSHHEER antigens and thus do not inhibit their function. \RFG/EP2008/002063
2008/110379PCT/EP2008/002063 In preferred embodiments, antibodies
strongsf the P fse tirgnterrioprsaintber clesradidanget] ifyiohmdy tache ditshdarget with a

dxssoé%l%‘@('@&a%%‘??ﬁ % SVRLERERIIRIARL B é@@«)é%&be&@amﬁmx {cond target.
GT468 of about 100 nM or Iessépreferabl about 5-10 nM or less and,

Prefersllycthst clicsasiBfionsonstan (ndprabs taesidoanimshithersanitaindpipseirally is
more Yh4nDG.- @&@i%feﬁQ@Wé“ﬁ%tW@iﬂﬂdTM%ﬁQﬁdﬁMeIﬁ@%@,than 80 Hofd, even

more CHEAEABHLGEPE TSRSAARb oPUTAES Wik A Bl G i than the

dissodbility torndnceapoptosisaofaal swiickhe xprass & 468and fpedfeally.
characterized by association of GT468 with their cell surface; f) the ability
to induce homotypic adhesion of cells which express (1T468 and/or are

The artidwaliee ridetichinesgsuigtiofseb 14681 eiitikiiog ofIPelferquessry) ¢he468 and/or

being QMI‘XJ@H}Q&%QRG%@&&%#W% oess A& AR/ q{yaﬁ?ndmg to GT468.

characterized by association of 01468 with their cell surface’in the

Prefepplalydpdesiiamapioredinn tetialashiey t8ipsibhdsonsigatadimshaptibodies of
the 1ﬁéﬁmtmﬁue0@dl§m@m arkke T4RBRNEP ammharacienzad dyut 20-40%

cat n of GT46 th | the.ability to d
D R T AP N A Od e e i JOE U Fregrably more
than ZO%F B8 witldheid delisufacs!s))ctheabilipy GTdéepleteloellsemgicherpessd by
assocgﬁew 8 I'@gﬁ,&%&%% géO&%f%ﬂ%ra%%@%W%ﬁff@H@%&I EraeRaithepc,

rmace an
antibodies of the invention may induce antibody dependent cellular cytotoxicity (ADCC) of

cells expressing GT468 and/or being characterized by association of GT468 with their cell
surface in the presence of effector cells (e.g., monocytes, mononuclear cells, NK cells and
PMNs). Antibodies of the invention may have the ability to induce apoptosis of cells
expressing GT468 and/or being characterized by association of GT468 with their cell surface,
induce homotypic adhesion of cells expressing GT468 and/or being characterized by
association of GT468 with their cell surface and/or induce phagocytosis of cells expressing
GT468 and/or being characterized by association of GT468 with their cell surface in the
presence of macrophages. The antibodies of the invention may have one or more of the above
described functional properties. Preferably, antibodies of the invention induce CDC mediated
lysis and ADCC mediated lysis of cells expressing GT468 and/or being characterized by
association of GT468 with their cell surface and more preferably induce ADCC mediated
lysis of cells expressing GT468 and/or being characterized by association of GT468 with their
cell surface while they do not induce CDC mediated lysis of said cells. Exemplary target cells
for antibodies of the present invention include, but are not limited to, cancer cells expressing
GT468 and/or being characterized by association of GT468 with their cell surface such as
tumorigenic breast, lung, gastric, ovarian and hepatocellular cancer cells. In a particular
preferred embodiment, killing of cells mediated by antibodies of the invention is GT468
specific, i.e. antibodies of the invention mediate killing, preferably CDC and/or ADCC
mediated lysis, of cells expressing GT468 and/or being characterized by association of GT468
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k) the ability to aggregate 0T468 on the surface of living cells 25The
anti-0T468 antibodies of the present invention can be derivatized, linked
to or co- expressed to other binding specificities. In a particular
WRHIBAANER, the invention provides a bispecific or multispe&fit FR3IEYA1a063
comprising at least one first binding specificity for 01468 (e.g., an
with thaii-celussfaeribodgonehimediethkidian drmg it tondmnadSdd ragdjor not
being A RLHETIA 5P RUERIBS S RINIKID R G YI05 @S TBRORIFPIIE: dBscribed
Fe-gamma receptor, 30such as Fe-gamma RI, or any other Fe receptor

aboveo LB Co g TR HECATIR i SERRRTh OB AT TaR b gancer
such Hepesificannd mulispacifigmeatcdatesihatbinddmbaihedA6& tidrtcaacer, colon

F t T cell ,e.g. CD3. I fF t
o SR 25T SR, 0 S0 B ANRSEL G PO o

cancef@RBRYeamhc¥vO 2008/110379PCT/EP2008/002063 (CD16). Other
Fc receptors, such as IgA receptors (e.g., Fcal2.1), also can be targeted.
The Fc receptor is preferably located on the surface of an effector cell,

Antibedjesfribnbtyretianaeropitage vph i emtiditferstheprsiticBsiuding (prpnot limited
to maLfeerhambosiepls the bispesificanddylbsRRCiHcMAIAGINe SRindetohimeric
an Pc receptor at a site which is distinct from the 5 immuno Iobul%'n P? h
molequles g IR SREFBY dré A Etyrd ﬁoéf}e?gfe?%%%h%?n T man,
is colisipegificiand miispediicnneiecidesdd fohblookee: byeplegsidlagicalr antibodies

levels of mmuno,globul ins. et angther a t, anti-GT4 ibodj
o o L0805, FRSR AL SLER PIS o
antibadotheiferdh dtionad moteltuteire specagrotierpaptidedomittotednstany . aadragmework

regm]f{éalggé]i‘ Zn%gxr example, an antibody of the invention can be functionally
inked (e.g., )%chemical coupling, genetic fusion, noncovalent association

or otherwise) to one or more other molecular entities, such as another

Antityibogy e S i miadhoeR bisnerifis ana muHiiseesifithabiliesyhdanciude IgG2a

cytotoxin, cellular ligand or antigen (e.g. to produce an immunocqnjygate, ..
(e-g- JaER21 58 alfith Rt ki B of e Ir?rgaée?ft %&/@ﬁgg%%aﬁ%lgomes'

Howlse b iR pthettisr apaytis mejeties ca@mpassedotsothpenscarial] ncledinte IgG1,
anti-cancer dru recombi cytakine or.chemoking. Accordingly, the.., ..
: bod
B L
or anhigpedifidiagdrapuitispeabificanuidedies, fmdfasiple.grabeiabal Svwiinghe chain Fv

fragrr%rr]x st%lg-l;?s%%cgfi 4@5&%@@ IsrapdioninLelis PeiRg ShBfRsteSiZesR¥nts include

association 68 with their 2 Ocell surface and which can be used to ,
bindingetomerineimmoleeainbsitie SoriprcRIncins SRS EdPDiiinhIemiBhPalpeptide
(suctEBVigines G THER-binding Riatsing: deriyeddigm naimbinregneglabilie fused to an

domains, in particular sm?Ie-ch in proteins. Suc b1|)n mgeprote{']ns
immunoglobulin hinge region polypeptide, (i1) an immunoglobulin fieavy chain CH2 constant
region fused to the hinge region, and (iii) an immunoglobulin heavy chain CH3 constant
region fused to the CH2 constant region. Such binding-domain immunoglobulin fusion

proteins are further disclosed in US2003/0118592 and US 2003/0133939.

Antibodies of the present invention preferably dissociate from GT468 with a dissociation
equilibrium constant (KD) of approximately 1-100nM or less. Preferably, antibodies of the
invention do not cross-react with related cell-surface antigens and thus do not inhibit their

function.
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methods for their production are described, for example, in Binz et al.
(2005) Nature 25 Biotechnology 23 (10): 1257-1268, herein incorporated
by reference. It is to be understood that the teaching given herein with
W%zsﬂﬂé/&tl?y?mmunoglobulin or immunoglobulin derived bindir11)§1r1’411{:(§)lzeot?fjf(éoszo63
correspondingly also applies to binding molecules derived from
In prefesreh ARIRSHRBUNBRBIGPRLIAS OfrilisaRtrasRirinYSRHPR FER BinthAg Hrstecifysone of
more ggfh\éqglimggmgpglobulin domains it is possible to block GT46& of
cells expressing said target and/or 3 0 being characterized by association
of said target with their cell surface and thus, to bring about therapeutic
a) sRiERisadETIEsed herein for antibodies of the invention, in particular the
inhihition of one o tiviti tumar cells as disclos '
) o AT ARG DAF Mo O B L S b tess
afidnotionprefeaaitipodiest tb Sndh ardedsumunoglobulin binding molecules by
c) tn%%bm of t%éﬁ%{%%@@%ﬂnigj;érﬁ@@ﬁ%_s-ory\é@her CD55/59 negative or CD35/59
2008/110379PCDEP2008/002063 In still another aspect, the invention
pptiviiedlsompositions, e.g., pharmaceutical and diagnostic
d) tRompesiticnsikiishenmising @I aHacsytiealg Bose pidnle aartleiacterized by
formulated along with one or g combination of antibodies of the invention.
agspgiziamchial ahfo t,5 ﬁgrlg%ﬁposition includes a combination of
e) ttandtingias wbick bingtoidisticell epitiges:prashion fssedomistinbaracterized by
functitongl)gga[rz'f\&%r,i%i 49y Squfglgucing CDC and/or ADCC and
A d%llr(l)g apoptosis. In this em%)o iment of the invention, antibodies may
f) thse asby itocombinabionoomic, adhasiinehaedstizdlichipsifof T468 and/or are

FATWRLSIRG HYRs05MAkG B8Rt k4G Maradenalaatifodies. For example,
ant-GT468 antibodies having different but com&c{a{ggntargactlvm s can.
r

2 threabilifbiiveldycs MYPERESHY BHEh RS heTiCragETiRed by
1&beaiasmast embseimanheibeLosugasitiantinptasaraof affitdir4sdantibody
that mediates CDC combinged wi

m ith another anti-GT468 antib

1 GBS HpBSB PO SR TR TR Core Sy AR Taes andio
apnthGIdasahtibadyo tiwtomediaiew higttly théie cillewiflieg) of target cells in

o dlepresence of ef PR WA ANOINEr AROTASP,INB0G M ion of

i) tﬁ?ﬁ‘t@fgg?’n%é%g?%ﬁgecglr%% 1%1#5% I%%!:(%}r?essing GT468 and/or being one
ChéaeBovittizbeltnelhsadergtion of 0T468 with their cell surface. The present

5 dventisnalspinelideshe sisipliageswsaeresuentiol adiministeatiaraofrized by
two or more anti-0T468 antibodies of the jnvention, wherein preferably at
asesiabAg of SAPS oV ihdRYH Y R HASHAY Y anti-GT468 antibody and at

k) tleasinRadutbepantiyodsisathumaianti-Bldse:tntibody, the antibodies
binding to the same or different epitopes of 0T468. Preferably, a chimeric
GT468 antibody of the invention is administered first followed by the

The agv@teRientivbdibuefathamtoTueB emivodsass Bederienizd; whkiditp or co-

expr%@geg' ggn ?ﬂe?'ﬁ'r%&%@%@ﬁﬁ@ﬁ@f 'EQI%@(EQWMHWQQ HRr B0eantaNgRFides a

period of time, 1.e. as maintenance 25therapy. Antibodies,

bisphsiAIROCORJIGRESCDIBIEEHIE SATPRSINSECHETnORCHES Ringing specificity for

GT4RRMRLSIHANSRIGMeas eaaBs dyvaNtem e therdistaitl a watiety dimdiethepis-ificity
for J%rftlgzrtléglglglg sgurgl\lNzEp aol];i(r:x%yr?g specificity for an Fc receptor (e.g., a Fc-gamma receptor,

such as Fc-gamma R, or any other Fc receptor) or a T cell receptor, e.g., CD3.

Accordingly, the present invention includes bispecific and multispecific molecules that bind
to both GT468 and to an Fc receptor or a T cell receptor, e.g. CD3. Examples of Fc receptors
are 1gG receptor, Fc-gamma receptor (FcyR), such as FeyRI (CD64), FeyRII (CD32), and

10
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expressing 0T468 and/or being characterized by association of 0T468
with their cell surface 3 0 and/or selectively killing cells expressing 01468
W gggl&g/g §j;'39 characterized by association of G1468 with thﬁgﬁﬁﬂﬁi{g&% 3
y contacting the cells with an effective amount of the antibody,
immunconjugate, bispecific/multispecific molecule or composition, such

FoyRIRSERNS ok Bt tRECEiNSsSHABREE affaraare(Eai KoRiieh 2lppgip be targeted.
The FRMRRGIBIERpIBRAMRIhatindudemkiling.of the selfxpoesangdd. 468monocyte,

and/or being characterized b assé)c' tion of. 01468 v%tla.their Sﬁlob ific and
macrophaggap AOPFIREI RSB B268S Coit SIFEEEI SHHRITARTH g Drspectiic an
multispeesenoacitaifectbindells, for Exarpiptdry £DC sapoptosis,iALBEyct from the
: h tosis, or by a combjnation of two ore e ' e
o D T B e TR S e Wi o
the bisFettBcwith theirl tepksifitaceolobidts cisn het ifthiisiked dwkilbubigdpairahelevels of
immuﬁ@éil%gfﬁﬁ.of the _invention include cancer cells such as breast, Iung,_

gastric, ovarian, liver, colon, pancreatic, esophageal, head & neck, kidney,

prostate and liver cells. Accordingly, antibodies of the present invention

In yetCaHbiAE: USHEL LB At R QR FRYRI L iy ke ofi slis@asrsivatiebd/ignkeliso or co-
expressing 0T468 andlor pein aracterized.b assgﬁiation of 10 QT468

cxpregih tHSh GRS RS P RTISHLS s S ARTISD B A BE B fefing P20

0 patients su
fragniént) Suchxisghsesm Bxcboglanf diseasestibatcantsefmdie e dinked (e.g., by

c:hemfJl %Icg%rilxtr? d) ALEFEY E)%C,i AH&L%@S@QP&&B%,Q%H@t%&vlgémr&%%&? more other
diseases. mpfes of tumorigenic diseases, which can betreated and/or
moleqrigventisigsirtiitastraetber andeediuffutedndepdyas i EAMRIEE oy arfaHitispecific

antib&GRCE e AERAURCEHHGANER o F AR GRNCE! 1D GRS B AR Ihoconjugate, such
esophageal cancer, head & neck 15cancer, kidney canger, prostate .

as an dEReRRoAME v L AMERRIY S 1ha RIESREF SNEUIRMER BF SRk fit therapeutic

moie§siiest, Reingi sidpripisteradalhenakinoynis-additiodaly treatedbiitnacytokine or

chemothera eu%ica ent, radiation, or an agent that mogdulates, e.g. .
: : : ariety 'of antibod
chemg 5née°§?f|8}ﬂﬁ %tég?h%reesfﬁiegg%hl%? fé’t’%ﬁ’ 6t an Fc receptor, g.go. an oY

conjulémg;gbispagiﬁcep@mﬁl@ssmiﬁ(aglalwtﬂsirmd'r‘gpi@m @yﬁ@kj@lf@f vs_/hich bind to
GT4@ N E?‘&gé%@ AupingL b eatone WL IngIMOe QraHAGH S SOIYMGR HPEPIEY with their
factor (G- FS, granulocyte-macrophage colony-stimulating factor

cell spEesH) Mk Ra heyERENRYIT e AHsBIREEIBSIS faetortNiF). Typical

therapeutic agents include, among others, anti-neoplastic agents such as

doxorubicin, cisplatin, taxotere, 5- iluoruragijl, methotrexat, gemzitabin and )
In a fBythsh AR ShatidaY FaiAT féioaﬂb%ﬁéqnﬁs{fgéé%é‘%\%rﬁf%e rer%%e%vteo&a%om non
immiAYEIYBiZatidomtate gy teamenlani smpierthamapratimal Sseicthiadinmgceratitns and

human 0T468 or.a peptide fragment thereof 1o %ta'g Hpo&ieg. 2005) Natu
meth r fgorrre(t) eﬁrep[ﬁacehéc?boramarrﬁuﬁgg %ﬁs ’a?grth%(éaén é)é ’egtegﬂrom the'g(roup) e
Biotecbneisging bl BEQ ISINQ6®-hereindiesrparatiddeyivelivercendtdpfo be understood

that tﬁgctgggﬂﬂgéy é{?gﬂfgégé{ﬁ%ﬁﬁ eapedimeniz.the AiRadies R YR Rerived

~_are those obtained by immunization using peptides selected from the
bindigeome lesnisrsthiogFeTPSRy ety NE© 2aRJighd35178ing: BetRFH e dFHYTEOFOm non-
imméMaRlosQusYoanrtRodiepiaiul4684as becpesasaigdnnlactirasgenied from non-
non-human animal h | : iC .
A I U St T ——
being®? 0R@HL1AR28 G THESPAMRSI0I2O68 target with their cell surface and thus, to bring
about therapeutic effects as disclosed herein for antibodies of the invention, in particular the
inhibition of one or more activities of tumor cells as disclosed herein such as proliferation.
Although not mandatory, it is possible to confer effector functions of antibodies to such non-

immunoglobulin binding molecules by e.g. fusion to the Fc region of antibodies.
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mouse having a genome comprising a heavy chain transgene and a light
chain transgene encoding all or a portion of an antibody. Wildtype as well
as transgenic non-human animals can be immunized with a purified or 5
W%ﬁﬁ%’e‘aﬁﬁ?eparation of GT468 antigen and/or nucleic acidspg%%%oc?g/l? 2063
expressing GT468 or a peptide fragment thereof. Preferably, the
non-human animal is capable of producing multiple isotypes of human

In st 0&%@11%@& tibogiesiio G458,(6eedIGnigORRAHOT L) PYaHASIFARIAG and
. -D-J recombination and isotype switching. Isotype switching may occur
diagnpsfie gorepassieas/SithofReIRESRA wmagwwﬁag.afeen@é&fmqﬁw ifpryaplated

alongARRLNSHeASPEChHMINENIO MRt de DisBlaleck ficall SO paainoa- Buibediment,
animal as described above. The isolated B c}clall an.the lgei mortalized
%8 u%md ocﬂs n {n

the cqpupRiLiion fBCAWﬁ%?nmiféﬂc’@éﬁﬁ% e "a source (8.6:5 aﬁy%)rllé)grensa(}r&hmh
posse@dﬁ&téggiﬁmfcthménvﬁmﬁomﬁsmh shybrid ondasifige-WhigtiiorotiES” and inducing

anti ies of the.inventi are also in ithi the ... .
o R SRS MBS AU oo iten .o
asa Imbtaim@ﬂltéﬁpéGﬂwﬂ@ﬁimbﬁ@@mwftﬁrW@%tMTMBBaW%?%aA%@odies.
For XAREd andireqompinamhiexnissss difadneButelbiplendarOpalitisacan be

bg/[lgﬁhocytic cell). Further examples of host cells are microorganisms
com

D4 Bl BETEPHIrGi, SR Bs’y SSSTCAIRITARRRYY, Ly calfpd Prefered
embdARRMECHS esRFtRmaRt I iran agetiq sMahtibody dninaldatpde@RC combined

.. Preferred hyhridama cells for producing antibodies af the | |
it RO DS R URRSe SSE B Atns, u
compBeirmanmissing the folléaing desiyribionsdaan dighbestkati vukibiag of target
cells a}h4§9-1rHcgdn%gcg§ %%&&Océﬂ@/é&%%ﬁz%nﬁewﬁsﬂ Qﬂl%@fm %t%@? that
b9 6-BA9; accesssion no. DSM ACC2826, deposited on March 13, 2007
inhibits30DEroWh af celssrarrasinD SNAE erHioubeiag sdimer s fidroy ssociation of

GT4@EQQJZth their cell surface.

The present invention also includes the simultaneous or sequential administration of two or
more anti-GT468 antibodies of the invention, wherein preferably at least one of said
antibodies is a chiméric anti-GT468 antibody and at least one further antibody is a human
anti-GT468 antibody, the antibodies binding to the same or different epitopes of GT468.
Preferably, a chimeric GT468 antibody of the invention is administered first followed by the
administration of a human anti-GT468 antibody of the invention, wherein the human anti-
GT468 antibody is preferably administered for an extended period of time, i.e. as maintenance

therapy.

Antibodies, immunoconjugates, bispecific and multispecific molecules and compositions of
the present invention can be used in a variety of methods for inhibiting growth of cells
expressing GT468 and/or being characterized by association of GT468 with their cell surface
and/or selectively killing cells expressing GT468 and/or being characterized by association of
GT468 with their cell surface by contacting the cells with an effective amount of the antibody,
immunconjugate, bispecific/multispecific molecule or composition, such that the growth of
the cell is inhibited and/or the cell is killed. In one embodiment, the method includes killing
of the cell expressing GT468 and/or being characterized by association of GT468 with their
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d. 61C11-2B5, accesssion no. DSM ACC2825, deposited on March 13,
2007 30e. 78H11-11-16, accesssion no. DSM ACC2823, deposited on
March 13, 2007 f. 22-1A-1, accesssion no. DSM ACCX. XXX, deposited on
WREI133008 . 22-2A-1, accesssion no. DSM ACCXXXX Faepasiad on s
March 11, 2008 h. 22-9B-1, accesssion no. DSM ACCXXXX, deposited on
cell sufaeeh amticrels inzBe3Bmsenerof sEiHN eI DS AT OO YdEPYsitRRPPIoSIS,

ADCEN MAER Lis2 Q86 WO AL LR TSP G/ BP2008/Q206 3 In@3nhBRnts. Cells
accesssion no. DSM ACOOCXX, deposited on March 1%§200

( . : 08 k..
expregsing /g Aohans!/or heiag GRATCTIFRR PR AERSIEHCR UHOSRBI'EN fisiicseY purface
which228%d i AARARACRBESIANTHO a DM RCE M N cdeipp SileliddercAdasebelld such

2008 m. 4E9 1D12 2D4, accesssion no, DSM ACOQODOC,.deposited.on .
2 Uiy £300 S BRI NOLIBE ST R IGH A IR T ke

prostapg@dd dadriylénd obtainable from the above. described hybridomas and

the chimerized and humanized forms thereof. Further preferred antibodies

of the invention are those having the specificity of the antibodies produced
Accotdinghd atitbadinslefitbirpiaecabioVerdescHBeRs HyptitHAS BHUCTPRARCAHAIY
of didDRSE HeBIRHEING tbe dRantigeGRiding @ertiQn Q" anligaerbinding siteciftion of

particular the variable region, of the antibodies produced by and. .
T e O et B i o s

diseafRIBdineats dantibadies, damprrtedtad chimerissibfawdsof matibodieaciude, but
according. to the invention. include_antibodies. comprising, a vy chaj

are 0GR 1S RS U TG TP o ST A SAEel b con be

treated Andrarpheauedhaiccbnbtest region,such eantise @ANNE S6RFTeQYeHeR cancer,

hepat%%%?&?r%%& x%glgnl RaNGQ: 15218&%%_1&1@ &Hc’%&”l%@bfﬁ%é%?@éh@éﬂhﬁéad & neck

preferred embodiments, antfbodie;s, in particular chimerised forms of
cancegrkigoelieanassoPERAG It BreShYhtiBef iFriltRde antibodies comprising a light
chain constant region (CL) comprising an amino acid sequence derived

from a human light chain constant region such %gigéea%mmpst%g the antibody is

In a particular embodiment of the invention, the subject
additionally treated with a chemotherapeutic agent, radiation, or an agent that modulates, e.g.,
enhances or inhibits, the expression or activity of an F¢ receptor, e.g. an Fc-gamma receptor,
such as a cytokine. Typical cytokines for administration during treatment include granulocyte
colony-stimulating factor (G-CSF), granulocyte-macrophage colony-stimulating factor (GM-
CSF), interferon-y (IFN-y), and tumor necrosis factor (TNF). Typical therapeutic agents
include, among others, anti-neoplastic agents such as doxorubicin, cisplatin, taxotere, 5-

fluoruracil, methotrexat, gemzitabin and cyclophosphamide.

In yet another aspect, the invention relates to an immunization strategy to immunize non-
human animals such as mice with human GT468 or a peptide fragment thereof to obtain
antibodies. Preferred peptides for immunization are those selected from the group consisting
of SEQ ID NO: 2-10 and 35-79, or derivatives thereof. Accordingly, in preferred
embodiments, the antibodies of the invention are those obtained by immunization using
peptides selected from the group consisting of SEQ ID NO: 2-10 and 35-79, or derivatives
thereof. Analogously, antibodies to GT468 can be generated in a transgenic non-human

animal, such as a transgenic mouse. The transgenic non-human animal may be a transgenic
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20 sequence represented by SEQ ID NO: 18 or 22 or a fragment thereof
In a particular preferred embodiment, antibodies, in particular chimerised
forms of antibodies according to the invention include antibodies which
WQaehipHiss® CH comprising an amino acid sequence derived frofF &0MtipAz143
CH such as the amino acid sequence represented by SEQ ID NO: 17 or
mouse A fragmenttherasisang awhieh compiiseasgdneamprislighaohamimansgene
acid sequence 2 5 eriv%%fr m a human CL such as the amino acid

encoding 2l 12 RINIIERHEBATHPEE0 ID NO: 18 or 22 or a fragment thereof A

CH comprising the amino acid sequence represented by SEQ ID NO: 17
.. ,,may be encod nucleie aci npsing.the r Ic:. a0y

i ESEESRAIGS  opE e sl sanicnsed o
enrichsdqueprratiappéSEMEY By iSEQIHNEIRITaAb RTINS BIPETREET408 or
a pep@ﬂg ﬁ%%iﬂéﬁiﬂﬁgﬁ'%fﬂ%‘&%%@ﬁ&q seduRRACRuERReasiied Ry ap£RIEDIN Groducing
_23. A CL comprising the amino acid sequence represented by SEQ,|ID . .,
iR (SBAR RREP BY  RAERE P O A i Hu R CIEY 18MD b
underS8HIYENGS: IepresdHatbR SRR DNVt Bind. ClotyOswitching may occur by e.g.,

,2008/110379PCT/EP2008/.Q 2063 comprising the amino acid sequence
classipah 0L BoREIASH X EOIHRS RIS S5 Ray be encoded by a nucleic acid

comprising the nucleic acid sequence represented by SEQ ID NO: 21.

Accolrlcli:ilaa m%”;?éé’ &é‘{ﬁ?fg Pf a0 ANIRNRAGIL SRANE NS ABUSSd ABAVE non-human
relates to a part of an 5 antibody sequence, i.e. a sequence which )
animbpﬁe@@mév@ﬁeabwmoﬂgﬁs}éal@&r%ﬁ SebpterRdbente MRRIRliZedSndien to an

nmABichyvhendt seRiacesseaidantibody peaeRosinattadiBadtiretairstion. Such
binding of said antibody to (11468 an reterablaé)ftinctionls of s fx%ed hin the
hybrigpmgs i s HESRrigeA & B8 YCT SHSREE T ADEE hediated
scopdysishdlretenakly, a fragment of an amino acid sequence comprises at
least 80%, preferably at least 90%, 95%, 96%, 97%, 98%, or 99% 10 of
the amino acid residues from said amino acid sequence. Fragments of
As emﬁpﬂdﬁadiuese'qu@mdssiw@s&rubednwenéwnmayhfe@#ﬂéa%éwaésfﬁ&twndomas
whlcgggépe%g%gm%gf GCid SEAURRERSAN QNG SR ABXPRAEMin a host cell (e.g.,
se

quences. The present invention also relatesi%é\ucl ic acids com rising h

a CHbrels oF AdrmRbefoitcsetile REERT S meBamef bsﬂTééf&fBz%ﬁ%"f &Reor e

as Eecgliammantinedyedain rsseatibedihayeihe¥ hambelpiodcids mambeantly in a
comprised in a vector, e. y atplasmid, cosmid, virus, bacteriophage or

transg Y la’ael%r %gﬂ\ientionally in genetic engineering. The vector

may comprise further genes such as marker genes which allow for the

(i}éi/%giggn%ecgﬁsc 18 Ob?o%&é‘iﬁg%lggﬁteg%lf ARG MRdansutiahlescrabioRS at the

sel
Pref: e% 2
FUithermore, the vect may comprise expression control elements

DSMAD4lwisropBr ekbrésiennarhieieoiEnagibie e ttaiHaR detignptions

and g&gggpgrﬂgﬁ%gl@ are known to the artisan and may include a promoter, a
splice cassette, and a translation_initjation Cc?doT\'a

a. 4E9-1H9, accesssion no. DSM ACC2822, deposited on arch 13, 2007

b. 9B6-2A9, accesssion no. DSM ACC2826, deposited on March 13, 2007

¢. 59D6-2F2, accesssion no. DSM ACC2824, deposited on March 13, 2007

d. 61C11-2B5, accesssion no. DSM ACC2825, deposited on March 13, 2007

e. 78H11-1H6, accesssion no. DSM ACC2823, deposited on March 13, 2007

f. 22-1A-1, accesssion no. DSM ACCXXXX, deposited on March 11, 2008

g. 22-2A-1, accesssion no. DSM ACCXXXX, deposited on March 11, 2008

h. 22-9B-1, accesssion no. DSM ACCXXXZX, deposited on March 11, 2008

i. 23-33A-1, accesssion no. DSM ACCXXXX, deposited on March 11, 2008
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Preferably, thc nucleic acid of the invention is operatively attached to the
above expression 25 control sequences allowing expression in eukaryotic
or prokaryotic cells. Control elements ensuring expression in eukaryotic or
W%rztyﬁ%l)’/?) ic cells are well known to those skilled in the art. MEtHEBE 1802063
construction of nucleic acid molecules according to the present invention,

j- 23- A 30 ansastrieation BISM AGIS ESMTSridamgsited stvoviarshdlbid Htd
k. F11R2IesHies, JoLRiedudlions of Kiensegiess s spaiopriatebn hoserghost

cells, for causing or achievin%ghe exréression are well-known in the art.

L. 4A 193 g A res TP e e PR BYBAER GESA rdrrrsitad cadYiarihd lnrcdnt
m. 4ENYENHQDE e 6 ¢h hes DSV earapisioy, ddpisieda asiNackadianoas

disclosed herein.  Other features and advantages of the instant

invention will be apparent from the following 5detailed description and
PreferctdinnsibyWes 200841 ki3376HCAH R2808/00R06 1R RIE P DESERIRTHONKCEove-

descrigl_élEh R; M%Gaﬁd: Qgr@hgmggz% 8&?@%%@%%%%@&8%@& preferred

aberrantly activated in cancer cells End-point 35 cycle RT-PCR in
antibasesrdl thedneentismasryhossduring ter spambray shdbeatidediss Bradacedby and
obtailGE Ford: MPAMB-AIESH Bsadinds MRA1Y Ba2ddilf, Sk 1@nfbrising the
~ LCLC10111; 7, KYSE-510; 8, KYSE-30; 9, EFO-27; 10, TOV-210; 11,
antigepYAYIPBCROIHOR RDRREEYS DS 1119 4 MFPRIURT 15°| gER0: feion, of the
antibdAAP ADIRY{Bby Quaptitalivel4 Gayclie: remvirdesRTb O R Hridvatasal tissues
(1, Testis; 2, Placenta; 3, Brain; 4, Lung; 5, Breast; 6, Colon; 7, Liver; 8;
Stomach; 9, Kidney; 10, Prostate; 11, Pancreas; 12, Ovary; 13, Spleen;
In preféorSkem sl dvbyos sl W6l &n dopagticular; diimesiePRME R k8 tipadi¢s according

L

an angiRNAchsewlarss CTHEB SR INGIIMCTY TG BPstaY Figqasughaghe amino

acid €8llsnéE)esionn biptanplvsisof siRNA-tadipieshdacronss. oh L4683 preferred
protein expression. Control cells were eitgeé; not treqted. r transfected to th
embog A A STEREIG RITRSEER- SRR L ST T FoRtae o the
inventioalysisn0é Giiadiesoteingevils inlightnehhandomsaplastigduu(@an tissyeising an
._(G).Immunohistochemistry of secti derived fr. I r :
ammégéhd:sffé‘fff%% “breas 83%%%%?8&?%5?&8%%%%%%8 ec%i%nglgﬁh%)%%lygﬁ%o acid
sequeigUrRPIRSGE46H IEEQLEN Nidfddeond2ouiatbagmensiferpofSmmpsgisplar preferred

embdREIRANGfxed;and; (B), 200anTixeAMEsEa 7 BB Tro4Ribranst atalng to the

~ cells with anti-0T468/C-term antibody after transfection with .
invergipneBdpdzifBiGiRNG (MRIASTRINoh-SIERIMPERIG AYEURRNK)S sequence

derived from a human CH such as the amino acid sequence represented by SEQ ID NO: 17 or

24 or a fragment thereof and which comprise a CL comprising an amino acid sequence
derived from a human CL such as the amino acid sequence represented by SEQ ID NO: 18 or

22 or a fragment thereof.

A CH comprising the amino acid sequence represented by SEQ ID NO: 17 may be encoded
by a nucleic acid comprising the nucleic acid sequence represented by SEQ ID NO: 20. A CH
comprising the amino acid sequence represented by SEQ ID NO: 24 may be encoded by a
nucleic acid comprising the nucleic acid sequence represented by SEQ ID NO: 23. A CL
comprising the amino acid sequence represented by SEQ ID NO: 18 may be encoded by a
nucleic acid comprising the nucleic acid sequence represented by SEQ ID NO: 19. A CL
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Figure 3. GT468 expressibn promotes motility, migration and invasion of
breast cancer cells. (A) Chemokinesis (motility) analysis in Transwell
migration assays with 5% FCS added to the 25 upper as well as the lower
WEHAMRB&R s analyzed after 12 h. (B) Chemotaxis analysis of MEER2S AR 63
BT-549 cells in Transwell migration assays 12 h after 5% FCS has been
compﬁddgd}t@ dhsrowed chauehes mmemnmnam SEQatieNO(CP Anatysisentoded by a
otactic Invas |on | to Matyi 4 actant
mmle]ﬁ acrgecgﬁlgécfeé to tﬁuo %l\?vgc?gr?e %nc@ %(?Elg%ﬁeg g T46 fg&gr%i%?on
promotes proliferation of breast cancer cells. (A) Analysis of proliferation
“Frag'tgel}{'tc': t AR RelRi{e Raftekende %@V\ﬁ@eaaﬁ)g’g@%iﬁigﬁ@da of an
0T468 specﬁc SiRNA duplexes. (B) gell cgcle analysis of cells 72 h a
antlbqﬁm@ﬁ%ﬁ@ﬁo&@x@eﬁ%ﬂ@%ﬁ&%ﬁbmf&%@ﬁ%t ﬁ&ﬂt@ﬁé’éﬁﬁfﬂ&éﬂ&ﬁ&%ﬂf&éﬁ?e N-
and/oPQ:jl féh‘ﬁ{%l%at@ﬁl&%mb mqgtﬁdéEsW@szﬁl%@diQBK%Q&:&P:BOQS{%Z@&&amS
cells as_determine eX| after transfec
bindiggrg K2id ARRRAN'RG 1{%3# %? (fn‘éméeﬂt Weré %1% te%l t%e%mbea
hereifiM. §-@DtetedtirddysiLda. Amghn&&a@ﬂ' %S’dﬂlegaﬁ}e dyragment of an amino
function-antagonizi die | lysis, 0 v 0
w0 S O o B A T e Ay Y0, or 0%
of thantiboudy asid cosithetsapodiridsenine citrdydernes. nF RSt Cyamm acid
se ue%@gs%gcﬁﬁéasﬁééﬁh'%%%'@&g&@g clgRc(A) Quamtitativefedicieic acid

time RT-PCR analy3|s and (B) western blot analysis of cyclin DI after cells
sequepeFeReRdatg f5id PP ASRtFUERES specific SIRNA duplexes. Western

blot analysis of AKT Ser473 phosphorylation after (C) 72 h of 0T468
knock down.and. after, (D (t

reat t with t01468/C t
The BTG BRI ETTERTS B g HE SO of St ri S e
encodigginsiis T4 Siphybiidomi slgparvamnéy lelb@ndmw@ss@eﬁwb&m Bhgynucleic
ac1ds?£¥|1_e? ' aCtIV W'&Qfdp%pgl Gdiseg ! RIZAORd, VGG Brer EHURE 8f another

efls transfected with a 0T -eG P construct by hybridoma
vectosupetir%gamsmﬁwihﬁﬁgfaﬁﬁmlé%&*&@é@%&é}ﬁéﬁmﬂﬁ@yﬂ%lﬁ%‘?l%mg genes

such %@Rﬁéﬂéﬁa & %ﬁawénwyf&m%i@cﬁapr&sms@&%%ﬁ@aﬁﬁmaguge&n and
0T468 is drugable by function-antagonizing monoclonal antlbodles

undeP?B’ITF@llal‘?BH f sé‘&k‘ﬁmfén%aw&é?régﬁ}ilﬁ%@%fﬁer TBRB S one! clements
allowiiPriderenesppasisiattthéaodif regions in suitable hosts. Such control elements are

known to the artisan and may include a promoter, a splice cassette, and a translation initiation

codon.

Preferably, the nucleic acid of the invention is operatively attached to the above expression
control sequences allowing expression in eukaryotic or prokaryotic cells. Control elements
ensuring expression in eukaryotic or prokaryotic cells are well known to those skilled in the

art.

Methods for construction of nucleic acid molecules according to the present invention, for
construction of vectors comprising the above nucleic acid molecules, for introduction of the
vectors into appropriately chosen host cells, for causing or achieving the expression are well-

known in the art.
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2 5Figure 10. Crude-lysate (CrELISA) (A) or peptide-specific ELISA (B) for
determining the specificity of antibodies raised against 01468 in
hybridoma supernatants. Hybridoma supernatants only are reactive with
WEhYE B3 Nysate (A) or the respective peptide used for imniHiZRESF (185003
3 OFigure 11. Flowcytometric analysis for determining the specificity of
A furdntibsphes ofibebagan st GTE6S iddiybriderhasswpB reatammisinglh nucleic acid or
vectopxﬁbéilgarﬁrg% Shibgrpatants showed specific staining of 0T468 transfected
cells, whereas no staining was observed on mock transfected cells. WO
2008/110379PCDEP20081002063 Figure 12. Western blot for
OtherVRIRARINAY DK SREGIHCIY 0l FHBACIESIRISE AV AN b FaARSHBm the following
_hybridoma supernatants. All hybridoma supernatants showed specific
detail pd eGP HORANFHIEE ST HEK293 cells transfected with GT468 pcDNA3.1
expression plasmid, whereas lysates of mock transfeted cells showed no
signal. The faint signal of hybridoma supernatant 23-33A-1 in the mock
lysate is due to spillover of the HEK GT468 lysate. Figure 13. Peptide
EL1SA to identify antibody-binding epitopes in the 0T468 protein.
Hybridoma supernatants 22-1A-1, 23-33A-1, and 23-19A-1 each showed
binding to two overlapping peptides implying reactivity to a linear epitope
of 0T468. The binding patterns of 1022-2A-1 and 22-9B-1 imply reactivity
to a conformational epitope (discontinous epitope) of the GT468 protein.
Figure 14. 0T468 is drugable by function-antagonizing monoclonal
antibodies. Proliferation analysis of different cancer cell lines after
incubation with purified hybridonia supernatants 15for 72 h or 120 h. WO
2008/110379PCT/EY2008/002063 DETAILED DESCRIPTION OF THE
INVENTION The antibodies described herein may be isolated monoclonal
antibodies which specifically bind to an epitope present on 0T468,
preferably an epitope located with the extracellular 5 domain of 0T468,
more preferably SEQ ID NOs: 3-10 and 35-79. Isolated monoclonal
antibodies encompassed by the present invention include IgA, IgG1-4,
IgE, IgM, and IgD antibodies. In one embodiment the antibody is an IgG1
antibody, more particularly an IgG I, kappa or IgGl, lambda isotype. In
another embodiment the antibody is an IgG3 antibody, more particularly
an 1gG3, kappa or IgG3, lambda isotype. In yet another embodiment the
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10 antibody is an Ig04 antibody, more particularly an IgG4, kappa or 1gG4,

lambda isotype. In still another embodiment the antibody is an IgAl or IgA2

antibody. In still another embodiment the antibody is an IgM antibod(}/. In

WBRE%8H83diment the invention relates to antibodies which (i biEFt8°¢&f|8063

expressing 15 0T468 and/or being characterized by association of 0T468
BRIBFIthRBERIPTEONAQE EHE HiRAGIEN®GHd to cells not expressing GT468

and/or not being characterized by association of 01468 with their cell

surface. The antibodies of the invention preferably (i) mediate killing
Figurarld/Gi#Afbit pratitheitestiof insteendssiperaatbpasHrdoimgneer cells. (4)

End—;ﬁj?ﬁ‘{ %‘3@@9@{‘?@%@5&%&9&%@@%&&@%&% It StdpesnpRE 4} dancer cell

not mediate killing and/or do not 20inhibit proliferation of cells not
lines §lepPSEirTy & TABS MBut Rothdil éRam At sl By Rdsoridhitn b 6 LCLC-
103HOT 4R vty the, et sudace, ERO @t ITeNLRUGNeN], O/ inveDtian, CAOV-3;
relates to antibodies Wh:ﬁg gi‘z}gindta‘tu%r._celIs,exp{lgls{tslingvg]n%% andr/eor_ti]me
13, Egaﬁdch‘%{rg%e(?i\éé]d ﬂ)?/’ GEYation: o OTABE With their ceﬁisurface,y 55an
RT-P(iRda noinihd dme T468esfinoh-SamestapBcBrial; cblbuihsSinimasio.alsdon; 7,
. includes antipogli hjch (i iate killi ft |5 X i .
L S R b A A DR by 2ot atcn oF o e e 15,

Myowudtadé, dndqinetainst Medkie RBMEs! 054880ELpfdM ks célls OfFdahaand),

primPERAR AP ANRRAdIES 9&&3@)’ Rughtioninchede fylighumanantBioshesR T-PCR
Such antibodies ma% befro uc

uced in a non-human transgenic animal,
anayeit o Lo RGBSR AEIEEH DHOGUETLIT e S aeear sl
WestaRrsIslonal phtikgdigang Hldhd dy dusaergodigOT5Y recembinatissi@ndControl
WO 2008/11079PC17E1)2008/002053 isot witchj SUC N
cols Y G e B R T B it S R AR
(F) WashrashttisalospdsinUSTA60 3004582 Bimdimgrotlaandnsioptytiss phgan tissues.

invention 6 ' | llingeficelis:a left) and
© f&%?&é?ﬁgé%%%%@r%%gréﬁg%g@gg%igﬁ?eﬁggﬁa{s%ociation of él%slfge( ) an

breaspignese right) seingecqBAGSSrands dihodyy. by activation of the
complement system, and/or may inhibit proliferation of cells expressing
~0T468 and/or being characterized hy associatiop of GT468 wijth thejr cell
Fisug e (B SRR, AR B P AT Setbng e =
non-fik&e|tstekpressing 1G#46 8ramd/ oatheingeth ardidtenne G BYc84s deiationtipody after
1468 with thejr gell 16 surtace andexnniiting pigliisrtomal ealisirna),
trans ?(cﬁlr%%g‘fhg él?ﬁl%%s r?&l/%? 1§?$r©§ c%laracterged by association of 0 4618 )
with their cell surface, binding of an antibody of the invention to the GT468

Figu%éf@&ﬁ@@%)yf}m@fd@‘ﬂ%@t@ H:BHeR and/eikly asioholcel S EXRESESiRder cells.

68 and/or being characterized by association of GT468 wijt ir cell
(4) Ghrerlenesiy (Retifiis) wealy Sisid thag; M%%}Pmﬁw&%@?%ﬁg&d to the

uppdtROHERIs fRelklinginimBalis xpransingdGTwea2 h. (B) Chemotaxis analysis of
MCEF-7 and BT-549 cells in Transwell migration assays 12 h after 5% FCS has been added to
the lower chamber only to obtain a gradient. (C) Analysis of chemotactic invasion into

Matrigel 24 h after 5% FCS as chemoattractant has been added to the lower chamber.

Figure 4. GT468 expression promotes proliferation of breast cancer cells. (4) Analysis of
proliferation in MCF-7 and BT-549 cells 72 h after knock down has been initiated by GT468
specific siRNA duplexes. (B) Cell cycle analysis of cells 72 h after initiation of GT468

silencing shown as bar chart of cell fractions in different cell cycle states. (C) Apoptosis of
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15 and/or being characterized by association of 0T468 with their cell
surface may occur by one or more of the following mechanisms:
complement dependent cytotoxity (CDC) of cells expressing 0T468 and/or
- WBENG thafActerized by association of GT468 with their cell $&F4E3008/002063
apoptosis of cells expressing GT468 and/or being characterized by
cells asdotiatimadobp MG8AntHVtheinoedl Ztader effectocttal pithgoByidsigefpositive

Is expressin I .char ] lagan of

e R R S R

cytotoxicity (ADCC) of cells expressing GT468 and/or being characterized
FigurD¥s 2880 RiATI46& iR ANGiL cRlbsHIFRRE antibbiider HIat iR Rresaplis of

invention may be more readily understood, certain terms are first ‘
MCF ghanetiRdep R AdHoMATIBRRRAGRE SrEhUERIFR AROUBRAUAME ddthfantibody and
contrélesRIHREQ TisBizkd NN T ERMS The term "0T468" preferably relates

to human 0T468, and in particular to (i) a nucleic acid 3 C comprising a

nucleic acid sequence encoding the amino sequence of SEQ ID NO: 2
FigursuciCaslia BUckeit AKIT éomgrisiegnivdvedcleid tnd SetpiemceHf QE@itBive real-
time g’gpglgraﬁ@&/%l? Qg{[& I&g%@ﬁgﬁl% tthzﬁxﬁ%ygoo?a%ﬁﬁ %Qﬁgr%feﬁaslz@elp NQed for

, and Includes any variants, conformations, isoforrns and species

72 hhovithldgE4bkrepganifichiBRMaturigneexpiestsd fitefady e exptEskederd 73

phos@éﬁ@y@oﬁg% thwithrtQg 458 48848 RRNER MY rH%@Er&Q@h@ftmvith anti-
0 2008/110379PCT/EP2008/002063 "GT468" relates to the portion of
GT“@@@S"&&W@%}S%’nding to the extracellular domain and preferably relates to

the amino acid sequence of GT468 not including the N-terminal

.__hydrophabi Ig@ in. The term "QT468" .includ rotein_ comprisi :
Figu b 10 B EIRB SR S ot B3 LAl AT G465
hybrigreferaliyreatints. ddidsidcne 2upeufSEQ LB NO roactixgriwitls pirGiesgised for
. 80 'ﬁgﬁludes a form of 0T468 consisting essentially of the extracellular
mm tion. . . . .
omain or ectodomain of GT468. According to the invention, the terms
"extracellular domain” or "ectodomain” with respect to 01468 relate to the

Fi gu@Ogti%QﬁQ% 6@%18\1&@ 09?1@ k&f@mm WEROcigtian gVt thecsustacse gf/ aeflsridoma
expressing 6T468. Preferably, said "extrace omain’; oy "ectodomain”
SUPCTRAFHS o T IHE P gf{ﬂﬁﬁr %ﬁgﬁ%@?ﬁ. %‘#g&é{rﬁg "él%ﬁrré%%rﬁﬁlasrummatams

specitioaligistainrcidtoxinrsaing OEféfabiliFiefers to the portion of full-length
0T468 which lacks the N-terminal hydrophobic domain. According to the
invention, the term "hydrophobic domain" with respect to 0T468 relates to
Figuth® poTiies of duasdenby Bensg Farn B GHERE SRABRENTMH raabResissafdoliferation

anal RIS @RY-ACdINg &1*1%@%%@i&éﬁﬁ%ﬂ%ti?ﬁ?iﬁﬁ&!@é’@&%ﬁaams for 72 h.
N-terminus of GT468. The "hydrophobic domain” of GT468 may include a
sequence preceding the hydrophobic sequence and being located at the

Figut¥-ternunakanskef @THo8 AYith yespagitideSEQilo NOISA i1 Fieteninalning the

hydrophobic. domain preferably comprises.amino.acids 1 to 22. It will .
Spec‘%%&@r??oc?ﬁtm%‘i%ﬁ)f #}slﬁéoﬁﬁ%ééi% é%%é%sl%r gbﬁh%é)r%%sslu St %n(}v orﬂf’ ridoma
supetheDTFAGE palypeptidesvathbeptEbtst invention arglidensifisdiyrupsntide tesed for
. criteri i inely employed in the art for identifying hydrophobic domains
lmm%?ltsze:ae%%ue%géés. The exact boundaries of a hydrophobic domain may vary

but most likely by no more than about 5 amino acids at either end of the
Figurlomainoas ieitialtviddentifiedbeeisrptionalikpthereferes anBuRE A against

oS REIn,OL 01498 pOlyRePURilq may contan rom, about d of (Suek amine,  oe

GT468 transfected cells, whereas no staining was observed on mock transfected cells.
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25side of the hydrophobic domain/extracellular domain boundary as
identified herein. "Cell surface" is used in accordance with its normal
meaning in the art, and thus includes the outside of the cell which is
WQRMSEINT to binding by proteins and other molecules. 30TheEXpTEE4IEH 3
"0T468 expressed on the surface of cells" means that GT468 expressed
FigurbyXélsssfobie forndsouidtion witrsphei Scitiact oftbaitiesaissed Ta68s5GT468 in
hybricgozﬁg %\%&f&%ﬁsﬁhﬁlﬁﬂg&?@oﬂ{acgj Ihikislocried athe suracs Atyealddh lysates

is accessibleto binding by 0T468-specific antibodies added to

of HEK@ Betiell§rirprafesied WO 8v0NATHEPSuosion 206 i bbarmmsisates of

mockarslteing tharaciedize diby-ASERE Atian pha A8 Wit iia cepesatianes BA-1
, cell expressjngégsT%S. Itis to ﬁg understoo% hat in the case where
in thepgls &y RR1EIHASSIOFBY SO BF A6 LaRB LAY with the surface of
said cells may only be a portion of the expressed GT468, in particular the
. _extracellular domain thereof as define ove. The. "0T468 variant” .
Flgur%ha% I eﬁ?@é‘%?pé%@%{qo%’4é%e§‘% 'ceaxéé?%rﬁ's,l?ﬁﬁggggé%sﬁraéglaﬁégg Iypmem'
Hybridwoutifiecbverisats, partidulardp dbirdingndaridni@Awlteaitiereaivedybidingidn two

overl%ﬁ?&?&i@ngmg ReskRUE, () Q1468 SRspounatorR yaratmdiNg patterns of

cancer reldted and 0T468 non-cancer related variants. 10 The
22-2Ackrind 2= FBrdrimBlihe A ity & gidonioarestinasteriioneH Hisanbings epitope) of
the GTH6ROsIgMBRAINS located in the outer leaflet area of the plasma membrane of
a cell. The ability of certain proteins to associate within such domains and
their abbility of forming "aggregates” or "focal aggregates" can effect the
FigurproteGBttinistidnighole exafupdeo thentagnsizicatimosfcGid68:t Bored e Bupdigeration
analylsri]goo %%?e%%%%@gr QQE i %%9%%@9@%@%&%1%5%&%% supernatants
Invention, creates a high density of 01468 antigen-antibody complexes in
for 72heopleéhila membranes. Such a high density of GT468 antigen-antibody
complexes can enable efficient activation of the complement system
during CDC. 20According to the invention, the term "disease" refers to any
pathological state, including cancer, in particular those forms of cancer
described herein. By "tumor" is meant an abnormal group of cells or tissue
that grows by a rapid, uncontrolled cellular proliferation and continues to
grow after the stimuli that initiated the new growth
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25 cease. Tumors show partial or complete lack of structural organization
and functional coordination with the normal tissue, and usually form a
dizsotoinctpass of tissue, which may be either benign or malignant. pr 3
WOLRBERIS" is meant the spread of cancer cells from its ori A efet{go200
another part of the 30 body. The formation of metastasis is a very complex
DETAMbEDDEAGBEREHAN ANIEEEAMERNF MMYignant cells from the primary
tumor, invasion of the extracellular matrix, penetration of the endothelial
basement membranes to enter the body cavity and vessels, and then,
The a3ftReBETrF IFRRSH MRy e M1 dSIe i RARGR SR LD BT it g o fically
bind theugEpithobacnaw tuntr4msihadaigehsia dppepddconahgingahesistracellular
Tumo stasis ofte curs.ev fter the . \WO 10379P
domaiyBp B S R o he ety B e e pgpocions
antibirs ponentsiseal, bg e rpasent evelopometabidtid pdtdglidl-Anlghe [gM, and IgD
antibd 5@9%' URNLIBS AR TREUBRIRSHS @ SEENOR R YR RARIAIER an 1gG1,

istant metastasis” which relates'to a metastasis which is remote from
kappaties i afgrabifoisaitehdnraprsbri sppheHimsak Bysteib T Hededg3 antibody,
more PHERAIISD} %qg@?%pm&%@ CUHIHSNRHARINGh ther dWEMi@embodiment the

. ameliorating, preventing, slowing down or. inhibiting progressiqn aqr, .
antiba S A EC AR AP B ST b dAG SPERA SBASH brlgbea isotype. In
still sypiorstbdreait BAcaalthdy ts the iyehtion,lgs2mplibodgy e amly another
ample, useful according to the present invention, in particular a biological

embOéﬁ?ﬁpE@uc“a%? sltsjgn;]%nr\%?g,gﬁ?c Yj’ding bodily fluids, andiror a cellular

s:ample and may be pbtained in .the conventional manner such as py
In onliSSHBLRAARSY. RCIUAIBGBHNELRIORS inBRd d2¥s [akiNG: 9o nBrRNEtiR! expressing

aspirate, sputum, urine, feces or other body fluids. According to the .
GT46hoadsncme LimoBiRmY et sampien &5 Fﬁﬁ&d@éhltéﬁléeﬁ%ﬁgr&cea and (if) do
not biHialegicall SIS rdmieaTientinady’ iefersitp aplysaprotdiny association of

comprising at |least two heavy (H),chains and two. light ain . o
T B b Aty B H e BRI P b BT BTG B Gl IR kiine
and/oil'he_ltmﬂm ﬁaﬂtﬂerrdgdhak_sf) b@lud@smls_lsiagoﬁﬁmwudmg _dvlb'mgtibbalﬁe@pﬁzed by
assoc%%g}g %lfab‘?%Hhe\%(lQha@lté?rOgéﬁss &["b&% Qﬁﬁeﬁ%’ fo? m@@%peogiﬁ&g and/or do not

expressed in prokaryotes, unglycosylated antibodies, and any
inhibinpipdifetsiiein g areebe dyofr sgprepria @irfd t A0¢éer aBolebRifiBethBEIRFized by
assocA6R HeaYy A ainHsHeaeRNisad.ef a heavy chain variable region
(abbreviated herein as VH) and a heavy chain constant region. Each light
chain is comprised of a light chain variable region (abbreviated herein as
In an¥ih:arehBolightehain cornstaiohregion Thantitoaing Whidgiindidd wanber cells
furthe ivided jnto regions of hypervariability, ter, omplementarit
PR NG YO R T G Sei Sk oo Bl A Betce,
and (Gpdsepidideornddt thnianpdanegiofs¢rR) céllich VH and VL is composed
of three CDRs and four FRs, arranged from amino-terminus to
carboxy-terminus in the following order: FRI, CDR1, FR2, CDR2, FR3, .
The ioTRIFREC THdugssaplbrdine i meedivtandlligatadhamercesithisraressing
GT4dyndinerIQdomainctbaldnteyastovdth AB ROtYeR Wile rop st uegionsmaf(ii) do
the antibodies m%y mediate the binding of t%f ipwmunoglobulin to host
not medigte kiling AR 408 GRR VARSHS QL ICBRIE #EFHthe system (e.g.,

effector cells) and the first component (Clq) of the classical complement
Anti}%’ﬁé?@f the invention include fully human antibodies. Such antibodies may be produced
in a non-human transgenic animal, e.g., a transgenic mouse, capable of producing multiple

isotypes of human monoclonal antibodies to GT468 by undergoing V-D-J recombination and

21



10

15

20

25

30

WO 2008/110379PCT/EP2008/002063 The term "humanized antibody"

refers to a molecule having an antigen binding site that is substantially

derived from an immunoglobulin from a non-human speciesIj v@ﬁ)r%ins}&g%s

W?e%?]%(ﬁ?ﬂ@ﬂnmunoglobulin structure of the molecule is baseqcupon the ~

structure and/or sequence of a human immunoglobulin. The antigen .
isotypisirmiinighiite. riaghelthoseeninmidad ¢omaletebraAaasHaiFRPRISARr oristucing
polycSSHAF EHhAmAlS Ll fBGABI SMENGaifg sietermining regions (CDR)

grafted onto appropriate framework regions in the variable domains.

Antigen binding sites may be wild-type or modified by one or more amino
Bindiagidrsubstitvienss eg imvesdiiaddehkesamidartigaamiymediagiobtikilting of cells

more ¢l y. Some forms of humanized antibodie ve.all CDR
e AL (0 BB TR B0 T o g Ch Sohhg ot
(e.g. all sbnGDR4lfrosptheymstisetantibédy): Otnerléorens lspsteronemonorsy inhibit
-+ CDRs which.are al i tQ | fol ntipady. JReIeM s GT468
X G S e
with gfeinechswdiecic eeqiemensBbnadieynatively R émaritiem Eniprdifbine flling of
cells SRPRSAAP NG SLAHERE GR YIS BREOOHIRY HOrhskirehaopTUAERith their cell
species or belonging to a particular, class, Whl|e§}§ r@mﬁfﬁﬂng segq_m nt of . d
surfage A RS PRSI BEYLETE Wb RSP BRG SUBE SRS A R RS ﬁ%’f‘éﬁﬁ&?m
by asteivasiableaegierahhnth kghtsarfddegbindieaifi smairiasithef heiabiention to the

gions of antihodies derived from one species of mammal 1WQH? tps. GT468
T AR ool AT RO oGOl e B o AT A othis e

and/drdrirancthect@ineddis asarhietivags T4a08hithithehictlramsia® i tha thaor cell),
and tXQEi,arQ!% [R0ion SanGYeNenyMe Hervar MO RIBRE WA KIOWR S QUGS T468

using reéadily available B-Cells or hybridomas from non-human host
and/ QiR ARSI oS MR RSFORRH LA AT S8 IR RRiFvEN SPERE TSR RRARIRY one
or midWNgN Gellpnenarationashibiln thevpliahie regiendeas e astvant@gecyfof cells

ease of preparation and the specificity is not.affect e squrce, th )
exPr SO I BB L MR AR ok e HE AL st
apopftei ¢f 28 urpass snpjetudhendfhe nip caies wrizddjbytessehiationcdl 1468 with
._constant region.from a npn huma rce. e fition | :
thelrlir%%?ecf ‘%{)%Fll'é Sgﬁfcgpuﬁa?%xfr%%%g?%ﬁge{%e%?n %%%gﬁé?gd%z%gﬁgn%g?gn Pemg
charzattitiredy pr assopBriopirdingdefiorith skeiisehareheciefdre#igdee il antibody
depelltRt é@ﬁ@?@ﬁ)@x@&@@ﬂ%%éﬁ%@%ﬁg@Y4Q§MBMM{§&B§E@6ﬁZ€d
to an antigen. It has been shown that the antigen-binding function of an

by assagistiay eaf oD aAG el 45 ffdAents of a full-length antibody.

Examples of binding fragments encompassed within the term

"antigen-binding partion”.of an antibody include (i) Fab, fragments ~
Ino ?fn%\?&@ﬁt%% ‘e‘ﬁ‘t"se‘&%%%i’s‘}’iﬁg’c‘?f %%e\ffa%{ IR R terms, are first
defirfea )Rl fiagah dofis thivalentstaipnie tisooghoptigingdnideR slssteipheants

linked by a disulfide bridge at WO 2008/110379PCT/EY2008/0112063

the hinge region; (iii) Fd fragments consisting of the VH and CH domains;
DERINIEVGN M eRERMBsisting of the VL and VH domains of a single arm of

an antibody, (v) dAb fragments (Ward et al., (1989) Nature 341: 544-546),

which consist of a VH domain; (vi) isola mplementarity determining, . .
The f&afanTé@R)’f%ﬁ%P?%Xi)“éa%?ﬂé’t%’h%ﬁ%@éjo SRS 8 LR eic acid
comphifiy maychptianidlkehejonectbdivgsynthetio livkeensaiothehidie NO: 2 such as a
nuclailct:hggxghcthrg tnv%(i)ndo{%a@l?c efic%] gml:&/ gre Ay tb}/lsé{}g_ﬁﬂ"N@? 061965)05 protein
%y separa?e Eeneé, ey can be joined, using recombinant methods, by a"
compyinthetiddinkeinhardhatsieecnsenrio PeQnddeMSa Jinghd prebideehaiy iqariants,

conM%B&QQ Mheamek VEY '%Q@@ssmuegfé)fﬂ%r%@ RAVEleRt RAGGUIe SXMRSW by cells
y),

as single chain Fv (say); see e.g., Bird et al. g1988) Science 242: 423-426;

or ap gNINGSESH By gells transfected with the GT468 gene. In one embodiment, the term
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10 (1988) Proc. Natl. Acad. Sci. USA 85: 5879-5883). Such single chain
antibodies are also intended to be encompassed within the term
W‘@gé'b%%% ;Qdi.ng. portion" of an antib'ody. A fu.rther example i;
ng-domain immunoglobulin fusion proteins comprising 8
... domain polypeptide that is fused to an immunoglobulin hinge region )
T8y gesirte qitharPRitinbrfgSbiaR reasspendirech thopstaseialiplomain and
prefefdbRA ta1dhee hinge-region aod (il@entd isTnwmnagdohulindegauyLhRiN Ciddminal
canstant region fused to t constant region. The binding domain
Py GO BREAhr  SEB €A B A GOROR o TR GH U s 29 o
119, gegienblyhenbiodicigsozfimai liirand mogto brelferdbibiamprotaiits dfettuktttesf SEQ ID
0: ?isclosed in US 2003/0118592 and US 2003/0133939. These antibody
" fragments are obtained using conventional techniques known to those
with skill in the art, and the fragments are screened 20for utility in the
“VarRE APNEF AR SR ARG AP RS TASE AL RPILORE TGS R extracellular
protein determinant (;agable of binding to an antibody, wherein the term
domaigofingrteBRT IR PO e AFSSTHNE Si9etific BYFIRRL: EfftoffERtisripee! lular
dom&ansist-et easmicallywaetine sdstfas coIra iaGs0fo NI sUHE S S WENGASI 88NIAKICh is
cids or sugar side.chains 25 and usually have specific dimensignal .
foundy by GFaP Rt L a (e Lp e EPEE R a SRR e sed
“extraetiidamdtonaland fwmedomkoiiatiopabepitop s aretalistinganstredpartinent. The
G483 0inding 008 ke Lot e RSt IS I8 dhe RIERERSEAT of fuil-engtn

enaturing solvents. The term "discontinuous’epitope” as used herein,
GT4pcuhisinledniBrmidtionzinablper biprorminadantisireimids i5vertinag the term

“hydHIRLBI @RI MO SRR DI QRB4R tRERIMANSEIHBACST 0 hEsHet®Iing part
The term "bispecific maolecule” is intended to include any agent, e.g.

g. a
of th eiisseibuptidemainAeterre G HRIpHBE LRTA HPREAN R SSE dfeatd close to
the Mirgingnspecitiates. Fhe ekadpitotie dddin® of GT468 may include a sequence
2008/110379PCIAP2008/002063 molecul bind to, or interact.wi .
Preo CH A Ah AR b B TGOl I LML g 108 Wit
respestfectSEQelD THR: térhe Muttispaifioydwpmie’ dethatanssgreblficcomprises amino

acidsmqlg_gil.qltl @iip&%r@oiw%g?aQQ%%%Bho%ig'd&r%%e(i)'? 7s9&Péifé€s Hentified for

rotein or peptide complex, which’has more than two different binding _
the Pdefrippturentideerhiplarara@inysating sy dindfies sresupneiacrim? captinely
empRyvRIligUntage ftigemifianydeoRrpralaninesudacaaisameffeaer kalhdaries

nd (c) at.least one other component, Accardingly, the invention includes, .

of & By P RGEr S D ié}ﬁr@ﬁgc’n%@wa@%?ﬁm% > emino scids a
eithemertispietié donalipcaddaaividiigh daatidice dedito Gfiea]ianthécefihe raargyets;ellular

such.as ceptors on.effector cells. The term "bispecific antibodies” .
com Gy A R R BB RED R, F08  3 SPREE TGS, on et
side gffighbrizordobikl domepinlexiormelidan domrpr bevednpnag isienyiégbhgpiptide

chain, but using a linker that is too short to allow for pairing between the

two domains on the same chain, thereby forcing the domains to pair with
“Celbsprisremintsny BorrrardertcanBihits BpEm? HReErRIREIM RS afit By includes the
outsiaeiMBe FEESHERE B.Gcekidligar bihdiah &y (EORE)sRracthiatindieadieSiei.

USA 90: 6444-6448; Poljak, R. J., et al. (1994) Structure 2: 1121-1123).

T/EP200)8/002063
a binding

The expression “GT468 expressed on the surface of cells” means that GT468 expressed by

cells is found in association with the surface of said cells.

(GT468 is associated with the surface of cells if it is located at the surface of said cells and is

accessible to binding by GT468-specific antibodies added to the cells. In preferred
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15 The invention also includes derivatives of the antibodies described
herein. The term "antibody derivatives" refers to any modified form of an

antibody, e.g., a conjugate of the antibody and another ag j 8@6'
W%éogféggjﬂgerein, an antibody is "derived from" a particular gg’:rlr? irl?éa HQ 63

sequence if the antibody is obtained from a system by immunizing an
embodimenis. or s} Sere AERGTiaRiMABIISHIGHR M GEAESiBI 47 rRsAs 2 cell
exprelfR SeIeshRd RNIROBY is @i leqs! 804 Mhereay SiasbIg Pideasthssaven cells,
more preferably at least 96%, 97%, 98%, or 99% idEntical |rrtl amipgnacid essed
the GIAGR &R HGhE MG SHFCatusH e?f‘é(ﬁc%éd’w tR& BRIt e XPres
GT46snmyangidbiiie genacellyie diyn 2 thattobely dddnedcrom a particular
germlinc sequence will display no more than 10 amino acid differences,
more preferably, no more than 5, or even more 25 preferably, no more
The than 4@ 4BSorvaramihoshalid cifferance fOmGR4EMiRIscivasigtiendd CT468-

posttr%?ﬁgggr%i@/ ﬂ?r?og&fgﬁ“n@a‘x’ﬁmgnoﬁlﬂ@‘dh&igeﬂ%cﬁ%ﬁ ed fiesein, RHerMtferent
eteroantibodies” refers to two or more antibodies, derivatives theregf, or
glycosyigtien BirRirgN eSS Mk YoeHHEE) SHTAG%oniosPRitRRN AEgRs: (iv) GT468
cancdifferent3f csratfigtiasnthesedidfesaatspecificities include a binding
specificity for an Fe receptor on an effector cell, and a binding specificity
for an antigen or epitope on a target cell, e.g., a tumor cell. WO
The 2008/1A037IRE TIERR0BIAOTNGS- Tavel anhivhexthesl dizberivatbtroremisagomains
locatet:)de igl?eanu?&“%%ﬁgsar-rg %dfetﬂ% 'ﬂa‘éﬂiﬁ?%ﬁ%ﬁ%&gg o3 ldéﬁ’.dﬁ%r%'&ii@ of certain
itéhded 16 nclude antibodies gvmg variable and constant regions
protetisrivedsiroatehvithimsgebrdbmaing sishibgiopebiti Seefurmine Teaegaten or “focal
agerdiiRodies Qfthe inveptinnmay.dnslyge pspin.agikregiduamietfROAeAGT468
by human germline immunoglobulin sequences Sée.ﬁ., mutations : :
molefRS MRS AU eSS afte JsirsrbgirdaRe Aadikg l?ﬁtr‘# PP EeRbRYerton,

creatBRUtatiONdEhMvO)f TiTa dermtimanadisnpl eotiplestyl asthsethireaeirméfenseto Such

. a preparatis tibody molecules of single molecular compositi

o i By G0y HSTAD S T I b Aty LD et e of te
complrrepacutadepipP®dn one embodiment, the monoclonal antibodies

are produced by a hybridoma which includes a B cell obtained from a

non-human animal, e.g., mouse, fused to an immortalized cell. The term =
AccordpgribimannaemiRiyiheate e i Netiin, THER s JRRIaRat ity dncluding
cancB6RAEE LD BB E5AE oERALRF REdsB @b recombinant means, such

as (a) antibodies isolated from an animal (e.g., a mouse) that is transgenic

or transchromosomal with respect to the immunoglobulin genes or a
By "hidsidomacpne parerh thees foomp () ciitibodissiésthiattgtbfroyz et caticontrolled

ransformed to express.the antibody, &.9.,:{ro (
cellutéaﬁt%rg%lgrsagsoa ated ?Pélr%ﬁngersec% mt Si\’r%/aar%?chﬁr% b%r%%fﬁ Eﬁéﬁ%&{%%dlibr%rn e:w gr?Mh
ceasandudpsnthodigeiad pareeoreristesisely, of structural organization and functional

coordination with the normal tissue, and usually form a distinct mass of tissue, which may be

either benign or malignant.

By "metastasis" is meant the spread of cancer cells from its original site to another part of the
body. The formation of metastasis is a very complex process and depends on detachment of
malignant cells from the primary tumor, invasion of the extracellular matrix, penetration of
the endothelial basement membranes to enter the body cavity and vessels, and then, after
being transported by the blood, infiltration of target organs. Finally, the growth of a new

tumor at the target site depends on angiogenesis. Tumor metastasis often occurs even after the
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20created or isolated by any other means that involve splicing of
immunoglobulin gene sequences to other DNA sequences. The term
“transfectoma”, as used herein, includes recombinant eukaryotic host cells
WL an antibody, such as CHO cells, NS/O cells, HE%?@@%@%/,O”O“
HEIC293T cells, plant 25cells, or fungi, including yeast cells. As used
removutreinha prheterplogoarstansilbedytrisr defised tonghatiomsorayramsgiemnod develop
metasﬁa{ é‘rr}‘)'g{;ﬂn{%g?%c%}% Se"t!ﬁgo%ﬁn%m!bt%g%e&bls %&H};&?I ‘,SaE‘Bo?(?ng%’ qgé( invention
aving an amino acid sequence or an encoding nucleic acid sequence
relateg dprédistantimetasianiat fobisd nslatesoryamstrsisiscohiibtingesnss fhem the primary
tumofTASEE NG BRANIPL ABddsnggenerally derived from a species other
than the transgenic organism. WO 2008/110379PCT/EP2008/002063 As
used herein, a "heterohybrid antibody" refers to an antibody having light

The RRd eammehaiss oiifarentniganistunhgrigiosichigetrniuatan, ameliorating,

aptiboig h.avira% a hum .anvy chain associated with a murine Iti. ht chglip .
PV HEGRG ST At B R BRSBTS d SEET RSl SR of dlaying

the oyafef allipdsal atetic Ayniigotasetleaantibody” as used herein, is intended to
refer to an antibody which is substantially free of other antibodies having

different antigenic specificities (e.g., an isolated antibody that specifically
Accopflings o BT 488 R isnbStaAMANG frer Be MTbBaicthaeRpastrisdimepiadhe present

inverfBlgenSAtnendPantzlaa8): Aiselaias anibady dabrpesdicaly ipgsyiqIuids,
an epitope, isoform or variant of human QT468 may, 10 however, have .

and/orp celWAEARRPYD %“tﬁé?%lﬁ‘fe‘b%ﬁ?ﬁ‘gjbﬁls%ﬁﬁrfYSHEs%‘EﬁleF?BE%‘ie%‘?‘é.@s.,by tissue

biops® T488Epe sias homeiegshd\bgrarir bivods biakrhantibsieytenayfaen, urine, feces

uhstantjally free of gther cellular material and/or.chemicals. In Qne .

o o o o U P ST 7o SIGH g0 nchudes

fractiamtibDbliele geldtemriplemtibodies having different specificities and being
combined in a well defined composition. 15 According to the invention, the
term "binding" preferably relates to "specific binding". As used herein,

The tespecambnAdingToeré <6 HPORISEITORIEIAY S8 & Prisastdnnified drifigethains and

two 1@6@@6}'%&&1@' aphodydindsywithan&fioiycoraspengindiedti @dHion thereof.
The %%%?f;%@é&?b 8 g: hlxgcilgaga ) b%‘g?sx'%@éxi%t %%%(gtgpﬂ agf!&)%ggst!%%np\évl%lgu?gr of the

antibodies described herein, e.g., antibodies expressed in prokaryotes, unglycosylated
antibodies, and any antigen-binding. antibody fragments and derivatives as described below.
Each heavy chain is comprised of a heavy chain variable region (abbreviated herein as VH)
and a heavy chain constant region. Each light chain is comprised of a light chain variable
region (abbreviated herein as VL) and a light chain constant region. The VH and VL regions
can be further subdivided into regions of hypervariability, termed complementarity
determining regions (CDR), interspersed with regions that are more conserved, termed
framework regions (FR). Each VH and VL is composed of three CDRs and four FRs,
arranged from amino-terminus to carboxy-terminus in the following order: FR1, CDR1, FR2,
CDR2, FR3, CDR3, FR4. The variable regions of the heavy and light chains contain a binding
domain that interacts with an antigen. The constant regions of the antibodies may mediate the
binding of the immunoglobulin to host tissues or factors, including various cells of the
immune system (e.g., effector cells) and the first component (Clq) of the classical

complement system.
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20least two orders of magnitude lower than its affi‘nity for binding to a
nor_l-specific antigen (e.g., BSA, casein) other than the predetermined
antigen or a closely-related antigen. The term "KD" (M), as used herein, is
W‘i}ﬁéﬁd’éﬁ%ﬁ refer to the dissociation equilibrium constant of X F4rhEE(P2063
ant!body-antigen interaction. 25 As used herein, "isotype" refers to the
The tantilFadneiass (enghddi¥ mafeeGd)dhas iscelechdenigoan eweghaidiogrstatat is
regiqn genes. As used herein, .'isotype switching’ r J :
s R o by S R I BTt A S ah Shanga e e
remaifiivg dnegagiusiio ctratthebiiher tpitaskels Predenreniiaraycture and/or
sequeRic bW ARuRetinielRR6 Anplieddc.anRhiashislersie thafaskkat &prise

ject can be found in nature. For example, a polypeptide or,

compjsiy el fiddoseine ibecthans \RROSTOSIRITORT PIED BB eIpmREacT ity

deterP{BSRNtIRiBASOIEDNS B HRCHIING \ippeesiihateanhedsalaiamhsrom ée variable

source in nature and which has nqt been intentionally, modified Itl)ly manin .
domajis. |ABHRERH RIS REEHETIYGECLF NS T T EFaRged* a8 JSéd Rerein acid
substigfitsssioe & Contigfivationestatieavynehdmmondigiivohiain Hinemlasolylioboitie forms
of migggsHherein .Y, seament is pesioned immediaielt AiReN g AR Pnouse

segment in"a conformation encoding essentially a complete VH or VL

antiboidymiaine rexypeaingall). sikr€RRanGea itentav Gl ahtibbey feferehartisne or
more@ﬁﬁg%ﬁﬁfﬂtﬁﬁ%@f&om&?&?&@%gﬁwﬁﬁ%auﬁi&age.arranged locus will

have at least one recombined heptamer/nonamer homology element. 10

The term "unrearranged" or "germline configuration" as used herein in
The f@'fﬁreélﬁﬁ}éﬁ@Mtﬂﬁﬁ@befﬁfé@cabstmih%mﬂjﬁm atigmeheieipotitien/of each of the

. segment is not recombine s.ta be.immediately adjacent to r .

mngé’éiﬂéﬁi{“i%ﬁaﬁé’é‘ﬁ?%%’gé?ghg&h o écﬁfé‘*’(,i%%"h’\é?’d o, Fefogecs in
antibtatiecldee@NAomokepatésudardspecies or belonging to a particular class, while the

remaining segment of the chain is homologous to corresponding sequences in another.

Typically the variable region of both light and heavy chains mimics the variable regions of
antibodies derived from one species of mammals, while the constant portions are homologous
to sequences of antibodies derived from another. One clear advantage to such chimeric forms
is that the variable region can conveniently be derived from presently known sources using
readily available B-cells or hybridomas from non-human host organisms in combination with
constant regions derived from, for example, human cell preparations. While the variable
region has the advantage of ease of preparation and the specificity is not affected by the
source, the constant region being human, is less likely to elicit an immune response from a
human subject when the antibodies are injected than would the constant region from a non

human source: However the definition is not limited to this particular example.

The term "antigen-binding portion” of an antibody (or simply "binding portion"), as used
herein, refers to one or more fragments of an antibody that retain the ability to specifically
bind to an antigen. It has been shown that the antigen-binding function of an antibody can be
performed by fragments of a full-length antibody. Examples of binding fragments
encompassed within the term "antigen-binding portion" of an antibody include (i) Fab
fragments, monovalent fragments consisting of the VL, VH, CL and CH domains; (ii) F(ab,
fragments, bivalent fragments comprising two Fab fragments linked by a disulfide bridge at

26



10

15

20

25

30

RNA molecules. A nucleic acid molecule may be single-stranded or
double-stranded, but preferably is double-stranded DNA. The nucleic
acids described according to the invention have preferably been isolated.
WRRYYHEI “isolated nucleic acid" means according to the TVERIOR thaP 6
the nucleic acid was (i) amplified in vitro, for example by polymerase chain
the hinggowerPOR I difreesnibirmastiipgcdubed blyaad SR qmyipsiifed Tofragments
ﬁ?gg]m'%@Wﬁﬂ%@@@%&%@tﬁcqu%%f@caﬂm@edgr @)dAb fragments
nthe

y sized, for example bg/ chemical synthesis. An isolated nucleic aci

(Wargsef AhcldidsQeidtamier &l avaftabi@ior ahifritsibrbg réborfsiht (SN Asolated
complefRAEHESIABMIGHRIcacids DR peaarding denibmitvastignwbePresaikolated

alope or in combinatign with qther nucleic acjds, which,may be
CDR g R DB A S BRSPS BB Er S R i igh e o
domafuncticially finked1o ¥XpeedSoh erntrdedequbncesanhiciemaytise can be joined,
.__homologous or heter 0 ith re; ; i ' id.. The; ‘o
wsing O S U1 FOREE Ui S R NG e RIS sinle
protethshajpinsehieh cbairdl sedYeheegioampairaifrh e tagvatpritEipRsybtsstnown as
singldANEARS Matayideiceaciddznet finatiarslbeclinkedio he RapEesaiPMuston et al.

control sequence naturally. A nucleic acid, such as a nucleic acid
(19883, Brecs SAJ R hRFor 5 dtein: ofSdeptivte) anbcans i ShaLyigpiiggirs) are also
inten &€ WE NEeAR mMpHIeHO Ralllinli fke teim OnAtaRAtBRIdidhey s cofalently B]dy. A

furth%/{}VO 200t18/11t9.379P%CII))E520081002?86P3 IJIrllkrgd to on grgpggr%r msfsugg)aa binding

ex ¢ is binding- 111 1IMmmuno ull SI0R prote
ay%ﬁlzg expressu%n oﬂranscrlp‘ftlo said nucﬂePc acld IS unaer

domaioriedymiptidelehthésirilsente of fgamlaxmlgbslbn Iaiogq@bs@qumjae«?miﬂﬁe (ii) an
immUHY f%'ﬁuﬁﬁ'%éﬁxf? %ﬁa@ﬁét%gﬂ%@rg%ﬂ&&%@dowt%@’ﬁh%& WHRAMNand (iif) an
expression control sequence functionally linked to a codln%sequence,

immypgglobuHrohesvy ehpireS3ibnconial sexjoprueed tastirshilt srasiptisreian. The
bindiSpid IR ISARIEp Nt sausiRg s feame shiftin: theeadinG SRAURRER Qfariable
_ said codin ,seauence not bein9 gﬁﬁab e of bei$ .translat&d intogt.he1 d in US
regiofe diEd pREIREA 0P E AR ARG BEHH IR SEHUB s dtiidndiseiosed in
2003 60mgsise s.ad cOIslirnmp o6 /tHa 3Jagentithepromiisrdy |fribosatne dpendibgisités using
convERARL S AN AL SlEMAR NP GO UG RISEIRANOLR soreenc
gene or Hanskafion of a mRNA: In particular embodiments of the invention,
for uthigyarphsssion wentslasagesriedsieiboliesegulated. The exact structure of
expression control sequences may vary as a function of the species or cell
type, but generally comprises 5'-untranscribed and 5'- and 3'-untranslated .
The SERUSREBVINICA A FSHICtFIFrRRaRoT AN AE ifstiBR ShtptraHSRto v heren
the tértnraSREEIYalYrshighetsbATAIBEX (CANPAGREEMaICe BpAdbEsSaguineensist of
and the like. Mare specifically, 5'-u tralnscribﬁd e>?<‘%r.ession control

chemiealiv Aetive & B5iise A B St e giorwhich ciudes gcb%r%ro?el%ar side chains

and ssmldgnt;evﬁospmt&cmkm@ndihwﬂmiabfﬂmg:mtpmmdma rascheed] sasidspecific
char%?&{a%aé{gﬁsﬁegt@érﬁﬁgﬂm AV RIS SA0RIES APRBRGELSRIURRER R ed in

pstream activator sequences. 20 According to the invention the term
that therbinding totheomenstagiche lefaids lesimthaoressars sEderrbangifRiyents.
is located upstream (5') to the nucleic acid sequence being expressed and
controls ?ﬁ)ression of the sequence by providing a reco]%r)liti?n and
1

The t57Ryi S SRR FEIORNGR ISR 42t RO & TR Py iRiifg on @ protein
antighti thldie@ogiitied &0ah kinting siteséptirate regions in the primary sequence of the

protein.

consi
S

The term "bispecific molecule" is intended to include any agent, e.g., a protein, peptide, or

protein or peptide complex, which has two different binding specificities. For example, the
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25 further factors which are involved in the regulation of transcription of a

gene. A promoter may control the transcription of a prokaryotic or

eukaryotic gene. Furthermore, a promoter may be "inducible” and may

W46 tPaHscription in response to an inducing agent or may REP2008/002063

"constitutive" if transcription is not controlled by an inducing agent. A gene
molevvidahag bindes, teicerico boftaa)ndedislefaromotests andt (GxpreBseeteptor on the
surfagenlc)f SR %%%dcre%aﬁ{p@ék%m%%#ss&% %9&&%9’%"1%&%%@&8&&& hifiule" is

presence of the inducing agent the gene i1s switched on or the level of ,
intentieshtsciysliests ignin easateis Thisteisive dierbde.inTgRieérHl, ByPBRtdih goslex, which
has rSREGHIG IROSERRHOR fAtia: Bromaters Whichampnelarad RecRIHIAE bhd to, or

_ theinvention include promoters for SP6, T3 and WO
interash g 1887 SPEMERIFIET20BE2P 7 HORATRPASS, RifniaFags ¢ effector cell
and (RTGMRIEE, adMHRraMatRmandsiiidiakhyhhe prematarhthetenfia. & not limited
~.CMV) where a part or parts. are fused to a.Part o) parts of promoters of. ..
o, DRSS Lol BORn e SRR A S G PG TS RPIOH e ar dircted o
GT448lymet akdeh}&ietﬁﬁtﬁoaqhhtesdﬁhywegemage) pﬁn@tcbu_maﬁli;r_@ be st "bispecific
0 sdlzﬂgo(%mu%ggl ﬁﬂéél'é?rﬂ?&%d?eé&%%ﬂlﬁ%{? Blfkepga}&?@m&@%st%r@hich the

antib!q I!eu
expression IS used In Its most general meaning and comprises t. e

VH aobiilictiomadtRreceanefsim arnplopslnsepte e hrin Sy srng idapatialis too

shortEXPERSHA Ol MukieieRrds. FURDSUBRIAnE YA eSS AN e 6aidBy iting the
transiently or stably. 10In a preferred embodiment, a nucleég acid

domaiside RaTTs R SeiR) B HETh ASTSAS oPE SRRE IR SRR Gy GEing two antigen
bindgRiaRriaée svith apnireoter, svalchl eonfiscekprbsaicnl ob¢hdiSucic @eigh64438;
. Thg term "yector .is used here in jt: t general meaning and comprises
Polj héiﬁt@%ﬁééﬁ%4\)/§ﬁ%%ufgﬁ aelnil?cflgi?a id which enables said nucleic
acid, for example, to be introduced into prokaryotic and/or eukaryotic cells

The %&%nﬂ%'&%ﬁa%@f@lc&@%f@fi\%%@si Biearaissh iR ARsRBe ndR ¥ ehere @ Wisibody

are preferably replicated and/or expressed in the cells. Vectors
derivagivasriseiprasnamsmontdRhiRig: phRteHBIINdYes B itargAtREherpriibody and
anothefRbeRtasmigibagyuagdifier airgeneratiivelates terave@MRimICh @hrticular germline
extra,chromo%?omal genetic 8aterial, u%ual a circular DNA gnggﬁxdr\%hig&eenm
sequgnge pf S ARL ﬁaéb%ﬁ‘a%m%ﬂ%ﬂr%%%%’m | BXA"F ORSTHE VeTtor for &
an imxpressishuiof aarentibady, aitherlefandatoetypedmuifiicdythe ankébeidy0%, more
heavy chai light chai indiffgent yectosgnr g\ al
P e ey b Sh T S S P O B g conil n
amingeetot senvbisu e dheTiBingattithseghrasehEread ality rdspeeimg ipipmrnoglobulin
geneUGB1ERG I CaANGh APRIYC RGHY R AIBN GESart G A0 draSiensheitdN@ill display no
seguence listing, is to be construed so as to also relate to modifications of
more; s pkibiRmR S AtiA AL TFECIARg Y Se RIREHREL wRR HRGRE frﬂ??&igcn&fyeven more
pref@abliy aipninSaignspes)it; sequenaes acid) diffeieacacitbseduenna® acid sequence
Zixgi iti%gggglerties identig Ilcdrir?irgril@r to those of the specific amino acid
encogER N e S AR U SE AU 8 qliERcEs encoding amino acid sequences
exhibiting properties identical or similar to those of the amino acid

As &s%guﬁé}gﬁf %9 %%9“&%%?%}“%&8@9“%&%'@Ct@BiQnS‘?%&%n&%ﬁ:o@féE derivatives

Important property is to retain binding of an antibody to its target or to
therefstaineatieatobindiesigRsiorahinlnsh s tisrerrastyt £ ghieWbismbryfiettferent
specifitRRSAREs U AERACIGSRTHEACRCMBER BitRIIRCGSbMRcapEifiian Fc receptor on

sequence in an antibody retaips, binding of said antibady to 0T468 and
o1 SBHr B (AP oRS S LA A By B LB Br R, Tt cell e @
tumsnediated lysis or ADCC mediated lysis.
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WO 2008/110379PCT/EP2008/002063 It will be appreciated by those
skilled in the art that in particular the sequences of the CDR, hypervariable
and variable regions can be modified without losing the ability to bind
W 3488194 example, CDR regions will be either identical of ﬁ%ﬁﬁ;oosmozom
homologous to the regions of 5 antibodies specified herein. By "highly
The dntitslpgclestribisi dorreemplate thatfoantibwispidferabty fhomantamtibody”, as
used ﬁ%??s]iﬁ%x’?’d% FoOIne1HO SIS @Wr&em& NiRG GBS }@gions derived

addition, the hypervariable and variable regions may be modified so that

from thepash 6oy liBa tHRTRIREI Y SAAHS RS rddie T8 SRR rIBYIkisss pE drc iy ention
may HisalesgdiRerRin. Folhisstadeivaded 9okl that dbarspRGHiienHsBibaGd%quences
described herein alsq include nuclejc acids modified for the sake of )
(-2 JBHiRHiSY THELUEsh Vs S0 aCpartiaRer WSS TEEAESP Y g i or by somatic
mutafifféienees in codon usage among organisms can lead to a variety of
problems concerning heterologous gene expression. Codon optimization
by changing one or more nucleotides of the original sequence can result
The trrrar optivalzatiombbeds "eresklencof eisnociespaitidn phatidbkedyimolecules
of si:RIRIARLAR AbHRRSIAER N L HISAM oA P RORBAPIRUE N A@&gﬁ'@gﬂfﬁﬁ%@tﬁﬁaw

in which said nucleic acid is to be expressed. For example if nucleic acids

and HEEdTRom PRIHANRRIFEIERCSodih @ RO RSRRAE TGN ShanaRstoR R visHbodies are
produ@Qi IS Lhyhegies 3t tadedusadacapshingniel theRreseatinorenti@imal, e.g.,
e.d. forgr%earing chjmeric Qr humanised antibodies, it may be preferred to
mousfh%ﬂ?ﬁ?i QY ARG the sake of optimization of 20 codon usage,
in particular if said nucleic acids, optionally fused to heterologous nucleic
The %%Ilg S‘rseggrr?xﬁxs‘%&' Calgélcog%df’ Q%L‘éﬁ%}rr%m, QH&%&EQQIP '%E}?cﬁﬁeg SRE(! Qxeédprepared,
erein, are to be expressed in cells from'an organism ditferent from
exprassraaprenteth s yploigsebortaegitnant opeaRanpte, ahéahaeidiediggdsolated from an

animSBQWECes aReadinghuman it and BeayyeBRIBEERBaNT FEBIORSSUENto  the
_asthose according to SEQ ID NOs: 19 and 20, respectively, can be
1mmma%ﬂm@dlfbgmaﬁa{e%W&%??ﬁ&@f@@srﬁékﬁrsﬁwaﬁg%%?dz?%*,sal,aée,%?m a host
cell tns26hand refgrailythp 1atibddibe 20, 26m30 tbRsROtoma0cpanmibeiies isolated
fi nucleotie re la(c):l%mgg 5 '%?Saggggdinl%%tia@ ?e CO%%Q {5895 bug Oéx ressed
romr%sfﬁ?ﬁr% e tﬁange oftie Amino acid & guence: gueh nuciEotae™ =P ’
createdplacémlerstds prefarmbdyhelatedosrepiacondvies liningdeofidestinnggopubn gene
sequdlss 130909_{5] 5&@@8@&;%@]% selected from the replacemepts sh0\_/vn in

the following alignment of SEQ ID Nos: 19 and 20, respectively, with 30

their modified counterparts and not resulting in a change in the encoded

The aémo"%i@dﬁwgea@r f@bﬂtﬁh@&@,ﬁr%@%ﬂnﬂaé@ﬂl@meeﬁ&@oﬁc host cells
corresponding positions in other nugleic aci nces en m
eXPIoRSHtEHUARE RV IR BB <tanET &6?%9@?&?&%@%@%%%%% plant
cellsyeplaagimentsdsfpyaadnctiis.following alignments of SEQ ID Nos: 19 and
20, respectively, with their modified counterparts not resulting in a change
in the encoded amino W02008/110379PCT/EP20081002063 acid
As usedjherrin, are sfieroledovs raribisivicid sisfineh dasrdatonity hirarsgdmtorganism
prod@agglﬁ%}{ﬁﬁgﬂfﬁg NSEANLELGIoNe d PR GHME DA éllgcg%ﬁ%ﬁfo%lé@ dBuence or
NO: 19 and SEQ ID NO: 21: CGTACGGEGGCTGCACCATCGTCTT o
an eqspdfegeioie aREKTesTes ArEARaedlnsrtdheh orme RN ATganism not consisting
of tHeGbAéeef T erainl). hn€ Gind GlotetdBY Td&sAEL Tikn GCsE4dCi€s other than the
CAGCGACGAGCAGC TGAAGTCC 60 10
S R R TCTOTTGTGTGCCTGCTGAATAACTT
CTATCCCAGAGAGGCCAAAGTACAG 120
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GGCACCGCCAGCGTGGTGTGCCTGCTGAACAACTTCTACCCCOGGG
AGGCCAAGGTGCAG 120 TGGAAGGTGGATAACGCCCT

W BB EGCTAACTCCCAGGAGAGTGTCACAGAGCAGEAERHEB{KR063
lirWwiI]

As uscHBEAA G GEGHADAAGEEUE TIEEA GG QGECAASAG TEABBASAG thains

of dlfg CCGAG§ g 111:§ an_antibody having a human heavy chain
CARERRE R R A DA SRR SR

associMAGAMG AOTACENG 4D 5 A g ienchariAd 2rtibady1 | 20
AGCAAGGACTCCACCTACAGOCTGAGOAGCACCCTGACC
CTGAGCAAGGCCGACTACGAG 240

The antipdios desaialst bl asepreisebbniaciaeds Ar CrordambedrTes pesd perein,

is intdn@E CoGETCACH MGH3OP WHdr ik kit AMiAIMI Iftlel lof other antibodies having
AAGCACAAGG-EGTACGCCTGCGAGGTGACCCACCA.GGGCCTG CCA. .

ifer SRR ERTLANT 800 25 RGO FOARCACE CEALADT AR 3548
substdlhtlﬁllyﬁfféélﬂ'ﬂ' QHBCNGES @:@@%@m@m@twmmngméﬁ 418 @ ipolated
d

antlbog an &?@F) %H_% itope, isoform or variant of human GT468 ,

%;%&cf&ﬁ‘g 0 CCCCT’%;GPCACCGchrTCCAAGAG%r}ACCTCTG e
howe GG BEORGAGREGtogrher related antigens, e.g., from other species (e.g., GT468
species homologs). Moreover, an isolated antibody may be substantially free of other cellular
material and/or chemicals. In one embodiment of the invention, a combination of "isolated"

monoclonal antibodies relates to antibodies having different specificities and being combined

in a well defined composition.

According to the invention, the term “binding” preferably relates to “specific binding”. As
used herein, "specific binding" refers to antibody binding to a predetermined antigen.
Typically, the antibody binds with an affinity corresponding to a KD of about 1 x 107 M or
less, and binds to the predetermined antigen with an affinity corresponding to a KD that is at
least two orders of magnitude lower than its affinity for binding to a non-specific antigen

(e.g., BSA, casein) other than the predetermined antigen or a closely-related antigen.

The term "KD" (M), as used herein, is intended to refer to the dissociation equilibrium

constant of a particular antibody-antigen interaction.

As used herein, "isotype" refers to the antibody class (e.g., IgM or IgG1) that is encoded by

heavy chain constant region genes.

As used herein, "isotype switching" refers to the phenomenon by which the class, or isotype,

of an antibody changes from one Ig class to one of the other Ig classes.

The term "naturally occurring” as used herein as applied to an object refers to the fact that an

object can be found in nature. For example, a polypeptide or polynucleotide sequence that is
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35

(HHmwIwI
GGCCCAAGCOTGTTCCOCCTG'GCCCCCAGCAGCAAGAGCACCAGC

W%@@@@$CAGCCGCC 60 35 TEP2008/002063

GCCTOGTCAAGGACTACTTCCCCGAACCGG (EACGGTGT
C‘GTOGAAC}TCAGGQ 120_ LLEEEELre11111H

presen UG gertadircadinayinesndhas carrbsdeotatsa demesrarcr agtug and

which & 16 R AARAEEEAB ArdPfied by man in the laboratory is naturally occurring.
GCCCTGACCAGCGGCGTG'CACACCTTCCCGGCTGTCCTACAGTCCT
CAGGACTCTACTCC 180 40WHIMtil

The tefaCTET AT RCEGIGEET CTACH G CTTTIGERE 6CARBQ TROAGAGCE Ahain

. GCGGCCTGTACAGC 180 . . . . .

mmR I RO ST A G SaeT o REl P aleaRe e e b

segme@GT ACATET@ion%a-2didg essentially a complete VH or VL domain, respectively.

A rea&&ﬂéﬁl’llilnjn})%& it H&M&? ¢ 114 144 1L IdVMRHITY 48mparison to
CT AGCAGCé‘TGGTéACCG %CCAGCAGCAGCCTGGG%ACC%A&

germling BNAC ATieAranEsd doowy will have at least one recombined heptamer/nonamer

homolGHGRAMEGACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGC
CCAAAT C TTGTGAC 300 LIMWIWIII 1]

GTGAACCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTGGAGC
The tERAAGAGEHTCAC @OMBR: configuration” as used herein in reference to a V

The term "nucleic acid molecule”, as used herein, is intended to include DNA molecules and
RNA molecules. A nucleic acid molecule may be single-stranded or double-stranded, but
preferably is double-stranded DNA.

The nucleic acids described according to the invention have preferably been isolated. The
term “isolated nucleic acid” means according to the invention that the nucleic acid was (i)
amplified in vitro, for example by polymerase chain reaction (PCR), (ii) recombinantly
produced by cloning, (ili) purified, for example by cleavage and gel-electrophoretic
fractionation, or (iv) synthesized, for example by chemical synthesis. An isolated nucleic acid

is a nucleic acid which is available for manipulation by recombinant DNA techniques.

Nucleic acids may, according to the invention, be present alone or in combination with other
nucleic acids, which may be homologous or heterologous. In preferred embodiments, a
nucleic acid is functionally linked to expression control sequences which may be homologous
or heterologous with respect to said nucleic acid. The term “homologous” means that a
nucleic acid is also functionally linked to the expression control sequence naturally and the
term “heterologous” means that a nucleic acid is not functionally linked to the expression

control sequence naturally.

A nucleic acid, such as a nucleic acid expressing RNA and/or protein or peptide, and an
expression control sequence are “functionally” linked to one another, if they are covalently
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AAGACCCACACCTGOCCCOCCTGCCCAGCCCCAGAGCTGCTGGGC
GGACCCAGCGTGTTC 360 WO 2008/110379PCT/IEP2008/002063 C
TC TTCCOCCCAAAACCCAAGGACACCOTCATGAT

We TOH#BSBACCCCTGAGGTCACATGC 420 PCT/EP2008/002063

(M11111111111111111111111117112111171111111211111312211

linkedGY G GOGOGCOMNA G FCCAACEASAGTE TBRTHAPCAGCBNGBAGCE:Id is

under %%GA GITGAC ;I' %%iéiﬁge%ce of said expression control sequence. If the nucleic
e CFGETCGTGGACGTGAGCCACGAAGACE

acid 1OPGHACBTERAGTT € Amciad PALdT den s eepression control sequence

ﬁmctiéﬁa]kél%%é&%&]al%&&ﬂaﬁléééaéﬁéé1&1@1&&1&%%%@%%%%%&&&&9@11§equenoe
GTGGTGGI2GGACGTG2\GCCACGAGGACCCAGAGGTGAAGTTCAAC
resultsy inEaResEntESe /QE)GG’G‘ mlelc acid, without causing a frame shift in the coding

sequefdt BB ARGl FANE e A kg AGNGIE CH MG EAGS AR E Gid>The dasired
ACAGCACGTACCGT 540

protei}Gf PFR19111111111111111111 11 IHILIFFiiiilHiilli1 111

GTGGAGGTGCACAACGCCAAGACCA.AGCCCAGAGAGGAGCAGTAC
AACAGCAG

T . . . .
The ¢ LG Ielnee ding_to_th ¢
e G ST A O O CAC T TR A A TG G TOAATGGCA. -
riboson@ BRA T staD Ghancespand other control elements which regulate transcription of a

gene éﬁ%é%%&#%@é%%ﬁé%%@&%%%ﬁé&wlallﬂeTh{vJeﬁtion, the expression
controh gSEISACER E8R A& FE Bk Tl%Tgcg%:Ig;trct:@tgr%% g{érg;gx%rcl; goggmgq%g%é may

vary AAGSTCHGEM GRAAGE G THE MAGERCOCATPERERAMSEARSTEd 5
and 3%&%%1%%%%@6%%56\9}%C 1&1‘&1%%3 v]é:cli]i% %n%t%‘a:'u]o:k %}M{&s%&r}djﬂ]@slaﬁon,
respeAAVEIG TOTCCANTAA BB CROTRCEAGBECOENT Samapm GrCha fisp More
specigc%ﬁg‘%t?éﬁﬁﬁgég’ 8{91@95?&1 control sequences comprise a promoter region which

includes a promoter sequence for transcriptional control of the functionally linked nucleic
acid. Expression control sequences may also comprise enhancer sequences oOr upstream

activator sequences.

According to the invention the term “promoter” or “promoter region” relates to a nucleic acid
sequence which is located upstream (5°) to the nucleic acid sequence being expressed and
controls expression of the sequence by providing a recognition and binding site for RNA-
polymerase. The “promoter region” may include further recognition and binding sites for
further factors which are involved in the regulation of transcription of a gene. A promoter
may control the transcription of a prokaryotic or eukaryotic gene. Furthermore, a promoter
may be “inducible” and may initiate transcription in response to an inducing agent or may be
“constitutive” if transcription is not controlled by an inducing agent. A gene which is under
the control of an inducible promoter is not expressed or only expressed to a small extent ifan
inducing agent is absent. In the presence of the inducing agent the gene is switched on or the
level of transcription is increased. This is mediated, in general, by binding of a specific

transcription factor.

Promoters which are preferred according to the invention include promoters for SP6, T3 and
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CAGOCCCGAGAACCACAGGTGTACACCCTGCCCOCATOCCGGGATG
AGCTGACCAAGAAC 720
Wék%éﬂé%%&}éllHHllll111111111111111111111111111 1

c;OGAG(:(:ocAGGTGTA(:A(:CCTGc(:c:cc:Cji(‘?ff]5‘3)8;?%’&l{%g63
GAGATGACCAAGAAC 720 25

T7 payngasFONGeT F& REOTReeoie CPER RaQieT red AT Airid arompters
thereo@?llcﬁfi@)%@fg@@am parts are fused to a part or parts of promoters of genes of

1111111117111111111212111112 111111
other ST G FEISCT GREETHS ¢ o CTEAR G ED P N E R e Rbogphat
dehydiégerade5dd Grladiog-or 86t including (an) additional intron(s).

GAGAGCAATGGGCAGCOGGAGAACAACTACAAGACCACGCCTCCCG
TGCTGGACTCCGAC 840

Accor801 tb] thelinanditia] tel i1 etredsian’ is] wset i 9 Iriost pendral meaning and

A R G AL RARAAGAATAT AR RRACR ACCRRERCA e

expregsigeafaericrerrids EReitma CARESEITAD S FRESA CHARISE RN EEtbLY-
GGCAGCAGGGGAAC 900

In« PSSO E AT RE AL P AL B st

vectof5> GIEAGOAGHBSECAKRICA0ONE TS WX controls expression of the nucleic acid. The

term i\%’é&gg CIT‘%C%%&)%@ S; %A-El%pt %;ncé\;r ?L%%%Aaﬁg gdor’x%-xmégpégye %%dxary

C
vehiclelfot 2 beleid adid peltich enatles said pyeleia adid Hier expmple, to be introduced into

comp

- prok E&T%%p&i%@@éﬁl%ﬁi@%%ﬁ@ QQEQ@A%P&@@%J AGBnome.

CCAGAAGTCCOTG 960 40 TOOOTG CGGGTAAAT A 981
Vectors of this kind are preferably replicated and/or expressed in the cells. Vectors comprise

plasmids, phagemids, bacteriophages or viral genomes. The term “plasmid” as used herein
generally relates to a construct of extrachromosomal genetic material, usually a circular DNA

duplex, which can replicate independently of chromosomal DNA.

As the vector for expression of an antibody, either of a vector type in which the antibody
heavy chain and light chain are present in different vectors or a vector type in which the heavy

chain and light chain are present in the same vector can be used.

The teaching given herein with respect to specific nucleic acid and amino acid sequences, e.g.
those shown in the sequence listing, is to be construed so as to also relate to modifications of
said specific sequences resulting in sequences which are functionally equivalent to said
specific sequences, e.g. amino acid sequences exhibiting properties identical or similar to
those of the specific amino acid sequences and nucleic acid sequences encoding amino acid
sequences exhibiting properties identical or similar to those of the amino acid sequences
encoded by the specific nucleic acid sequences. One important property is to retain binding of
an antibody to its target or to sustain effector functions of an antibody. Preferably, a sequence
modified with respect to a specific sequence, when it replaces the specific sequence in an
antibody retains binding of said antibody to GT468 and preferably functions of said antibody
as described herein, e.g. CDC mediated lysis or ADCC mediated lysis.
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1111111111 AGCCTGAGOCCCGGCAAGTAG 981 45Furthermore, it may
be desired according to the present invention to modify the amino acid
sequences described herein, in particular those of human heavy chain
WQH éhoﬁggions to adapt the sequence to a desired aIIotyp%C,Te/?\égl).zoaong/002063
allotype found in the Caucasian population. Such modifications are
preferably selected from the group consisting of the following amino acid

It will r@&%&%@ﬁt@d"ﬂ&lﬂé@@dﬁﬂ%&@ e/ £ AhCATesReRiNG Pesiliensithife CDR,

other’human 50heavy chain constant regions: K93R, D235E, and 1,237
DRI, A B RGN CRIBR TS e G aR o Bnd OT468
For exa@ipenceRofainaniieayyehaindeatisiiink negitdnshoVogous to the regions of

.. 2008/110379PCT/ER2008/002Q63 According the inventi hg ter,
antibo é%ﬁr?fﬁ&??&’n%rﬁ&npz s'hlrg(e}f(B e¥ o'g}]%cfg%tigcelssocrog}ﬁ% ?%%éd&rlggiﬁﬁénsl to 3,

prefersychdm d seduence aligrnmantrdf twd nulitictimid veprotairndeguiiscedRs. In

additiSHe tan” r‘r]xr?faqet _aen%%hfgot!ﬁ%r'vsaﬁﬁ%ﬁgr%%f{o%e %@9?%% of identiy Qﬁt\&{@@%y show
specific rucleic acid sequence described herein and a nucleic acid

substagdgUerrnel eghictiths theogBieswitAnigses eesiipriirliscdovediaFeF said
specific nucleic acid sequence will be at least 70%, preferably at least

~ 75%, more preferably at least 80%, even more preferably.at least 90% or ., .
1t is bRl YGRS DS 0BV 5798 S BT BB DA D oL
acids Musdeicadist vadanis: the degreaf itlentifids preferatlya Hargivdar fbpst cell or

regiqn. of at least about 300, at least about.400, at least ab
Organla?&ﬁ?’%&nacte el C QRS g?fggs?g%ggﬁ%%gagf% e%s%%%&é%k%&ems
concertisieatideslolrp prefencedanmvbudimSivd;theptisyretas RieRhapgEngiVEls foF more
nuc]ecglag %”5%{9 plelt 'r?e{ltlggqﬁgg Rk AuGiei,agid SRAMEAGEn %icﬁh@%ﬁg%ssion of a

nucleic acid sequences given in the sequence listing. Preferably, the two
nucleisegtidndes e eipife SPHYFAERINgta ﬁnﬁii“?‘ﬁﬁﬁg%%%%e H‘uﬁlé??%ﬂﬁ’gous or
heter RGN AL Witlherl Sy hiidatier py eberalalyphaing cPofiedanipiciiftiercleic acids
conditions which allow specific hybridization tWFr I}(nucleotid

deriv f lﬁ &fﬁ% 0 tant and/o enep“c,) lfre ions of antibodies

dFiAGERTRER G FEFOS A GEMEEHERIBAS BiE YelErised for &xample, In

are tovbelesedasccdediing i thaperatarynhviation), elg. Saminapokieg ghinkdicops, Rmpnised
., Edition, Cold Spring Harbor ratqr S, G ' .

o T 8 T e GO STy eton o

codorEdtiagrs i phrtitwiteyfsasbnaclco apids, Rpnas sk B Herbp T eseih s Iqly acids

such WRI9ZatgR AlERkd @rb%pémg’%}?&t&ﬁge!s@e@cﬁ&a@e@ﬁ?% Frécedlexpressed in
0.02% polyvinylpyrrolidone, 0.02% bovine serum albumin, 2.5

. : M
cells amZPORRAH?) ITERNS BYN THIED AT ST 8 TSR example. the
nucxeﬁ;]&{ri]ﬂ%@uééc&é saclidmeCiitaten ibh7 aftesalyhridinationiditerepembrarheatothose
which th (5] has enélrr] sferred.is washed, for e, |
o R T A DS, LA A8 556r v
prefeRblempératuted,of,up fo 680 5P2eferdhireftratdz ge ook Gsikdlaidey25, 30, 50, 70 or
100 cﬁrrﬁf&%azl%':‘gé%‘?{&%t}’e EINGEN @ ReRIfE AMINgAGiHA84aREe SesBileR resulting
erein and an amino acid sequence which is modified with respect to or
in a change of the amino acid sequence. Such nucleotide replacements preferably relate to
replacements of nucleotides in SEQ ID Nos: 19 and 20, respectively, selected from the
replacements shown in the following alignment of SEQ ID Nos: 19 and 20, respectively, with
their modified counterparts and not resulting in a change in the encoded amino acid sequence
or relate to corresponding replacements at corresponding positions in other nucleic acid
sequences encoding human light and heavy chain constant regions, respectively. Preferably,

all of the replacements shown in the following alignments of SEQ ID Nos: 19 and 20,

respectively, with their modified counterparts not resulting in a change in the encoded amino
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which is a variant of said specitic amino acid sequence such as between
amino acid sequences 30 showing substantial homology will be at least
70%, preferably at least 80%, even more preferably at least 90% or most
WORN LR At least 95%, 96%, 97%, 98% or 99%. Regarding GTAE8"8/002063
polypeptide variants, the degree of similarity or identity is given preferably
acid shopencegionesfeatadasnapiein 100 saqenstaesod IEohumisakihibid hewyaghain
constdf %@H&%@&ti@%iﬁaﬁ about 180, at least about 200, at least about 210
or 212 amino acids.’In preferred WO 2008/110379PCLEP2008/002063
embodiments, the degree of similarity or identity is given for the entire
length of the reference amino acid sequence such as the amino acid

TSN, oo o oo
CGTA: THAPERABAT GRFEETSHARGE tage®of amino
e o g M i g

substitutions. "Sequence identity” between two polypeptide or nucleic acid
cearGRidentesrindicatesdhe percentagenot amino seidsonnustaatidescthat are
|1 | LQidentidal hetween thé ddquiencils. IThe I"percerntbge identity” is obtained
GeCA GRS HREFEST SREFRETRCMMIS pETFEERtaGE BER T Prirely €tafishital &Y the

TGGAAdéH%%m%BSé e thetwe,sequences, heing distribyted sandomly and

111 PVErIelr gnyrg length. Sequence gomparisons| between wpjnucleotide or
TeeAAIBINO At sequentesciScara canventanaiyccantedraatbyrcomysaring

these sequences after having aligned them optimally, said comparison

ACCRAGGRENG fom Aﬁi@gﬁﬁ%ﬁﬁiz R ofder to
e K b i oAk e ot
alignment of the sequences for comparison may be produced, besides
asacan@itysoganesmsuad thecloraldacnwoioyrafgortaecof Smigktanto 0
|1 | Watetrhar, 1081, IAds| Appl IMath) b} 482 [ by/medns bf the 120 local
BASCHEHGTRGY AR OF NES BRI EIPaTer WaRGE. TS 780 IRT Bid s,
accTiéhRYIBeans. af the,sinilarity search method of Pearson and Lipman,
11111988, Proe. Natl Agad. Sci. USA 85, 2444, or by means of computer
AGCTPregramIswhicireswehesesalgorithms (GAP, BESTFIT, FASTA, BLAST P,
BLAST N and TFASTA in Wisconsin Genetics Software Package,

AligiRRNCUFSEPIFPNIS! fo aHPs PP Ries Drive, Madison, Wis.). 2

GGCCCATCGGTCTTCCCCCTGECACCCTCCTCCAAGAGCACCTCTGGEGGCACAGCGGCE 60

R R NN R A e R NN R R NI NNy

GGCCCAAGCGTGTTCCCCCTGECCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGCC 60

CTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCEGTGACGGTCTCGTGGAACTCAGGE 120

CELPELTEEEEEE D PP e et e e el e e 1

CTGEGCTGCCTGGTGAAGGACTACTTCCCCGAGCCCGTGACCGTGAGCTGGAACAGCGGA 120

GCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCC 180

PEPEEEEEE  PEREEEP R e et e 0 i i |

GCCCTGACCTCCEGCGTRECACACCTTCCCCGCCETCCTGCAGAGCAGCGGCCTGTACAGC 180

CTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAAC 240

CECEETE R e e e e e e

CTGAGCAGCGTCGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCTGCAAC 240

GTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGAC 300

POLEE PEEREE R e e e e e e e Pl 11T

GTGAACCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTGCGAGCCCAAGAGCTGCGAC 300
AAAACTCACACATGCCCACCGETGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTC 360

CEEE e Pt e e e e e b LT

AAGACCCACACCTGCCCCCCCTGCCCAGCCCCAGAGCTGCTGGGCGGACCCAGCGTGTTC 360
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The percentage identity is calculated by determining the number of

identical positions between the two sequences being compared dividing

this number by the number of positions compared and multi
WR2MEObtihed by 100 so as to obtain the percentage |dent|§}/y 38%{002063

these two sequences. 30 "Conservative substitutions,” may be made, for

R e

residues involved. For example: (a) nonpolar (hydrophoblc) amino acids

arceTuchma aaniser eteaasole BehTe phalines T TlEEn ol fEhinego
|11 tyiptbpiHdn,| &hbl idéthiohl ;oléiin)I NIRRRRRRRRARANRY
GTGGW?T%%@??@Q@%T%% 08 REtPACARTIRD SERTE Ticfudé Ylycine,

cTecREERE A NERIAS: GYSI0IRS - AYHRS IR ReRBFAGINR AR gharmINe 5()

| 11| positively eharged (hasiq)aming acids include prginine,|lysine, and

cTcehistidirte rando@rnagerthasiycehasgedrGaidit)caninecaciis eride gspartic
acid an%%lutamlc acid. Substitutlonst callg ma be made W|th|n 1 groups

IS i i

substitutions may be made among the foIIowmg groups: (i) S and T (i) P
MGGM@A@HM@FATWCLGQQQCF@WW YEReHE PgdeSand 60
| 111 tddomibinbint AndlsymiHdtic DNA kbchhi gggel ihcel ii&l ebé ﬁ%@t&st readily

AAGGES%CE%%%%&CBW scéﬁgodcng t%e conservative amlnGo acid variants. 1 0

caccthEsRERREAL HRYEREION Carppsises antthediesinndiitkhaiekations hayve
I'1] been made inithe FAd regian imldrder td chelnge tthelfurdtional or
CAGCph%mRMW@W@H@&hﬁ%@?ﬁé%G%ﬁ%%% masPresult

CAGETES decrease of %.%%Er%% fFlahinding and GRG Qrof EeyRbindigg and
| iiii@&ﬁi ﬁ fPPiSi can, @y) i‘%’if’imﬂq?i 6 mage|in ‘P%Fi of mpre of the

cAGGR é berbeﬁwcc assonstamtaegioaydhereby
causmg an aIteratlon in an effector function while retaining ti;t% agléhg y to
D T
4
i3 Cat s Ul L b canpe
proved by mo Pylng t e salvage receptor epitopc 20 of the Ig constant
Gscﬁ@mwctmigﬂmmmmaemmemdoeﬁsonot

||| carnidrise [dn intddt|C1412 domidinidd ahlintatt |I%|Ftélrb| ibhl dfl Us
CCCAGAERL TES TR VIS BAEFA BSECTHB AN G HREFARERS R

arciGreased by making muialionsdnihe. Fe.regionce s A sebstituting

]It reoni”‘? for lepcine at posjtion 252, by sybstityting|threoning for serine at
GTGINOSItONE 2520t BycsnbStitat ngrimaomOerfORpRETSAZIMGTRC ST position 256,

cf. US 6 277, 375 25 Furthermore, the glycosylation pattern of antibodies

TCC ﬁAorc?érlto change the effector function of the antibodies.

AGC 5@ ,ggitilgggies can be expressed in a transfectoma which
does not add the fitcose unit normally attached to Asn at position 297 of
the Pc region in order to enhance the affinity of the Fc region for

Furthmsmraseeib ey \hRi GRS TR AR O 81 eR iR s BIESARA AR, B ARSI i mino acid
sequ@ﬂ&@o@é@&iﬁeﬁi%&Eﬁﬁaﬂcﬁaﬁidﬂlﬁﬁﬁlt&ecbﬁmﬁﬁxﬁh@h@%ﬁh IBEst@ Tregions to

26733. Furthermore, mqdification of gala lation e made in order
sty R EBC VSOOI SPCTIERSOBB I o Lauei bt FoBliacion

Such modifications are preferably selected from the group consisting of the following amino

acid replacments within SEQ ID NO: 17 or at corresponding positions within other human
heavy chain constant regions: K93R, D235E, and L237M. Preferably, all of these

modifications are included in amino acid sequences of human heavy chain constant regions.
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Alternatively, in another embodiment, mutations can be introduced

randomly along all or part of a anti-GT468 antibody coding sequence,

such as by saturation mutagenesis, and the resulting modified anti-GT468

WOrtBEHiEY tan be screened for binding activity. 5The term "PEIORBIRYA2063

host cell” (or simply "host cell'), as used herein, is intended to refer to a
Accordisigitthe meohianrdbofapihasriesqpasiipeeiciondiars lstesridrnsthotidds pr amino
acid reBAHld RARdRrstoadhthal SHERARINS A7 HERRRI 10 JESRLRAEANNIRHRES are

_particular subject cell but to the progeny of such a cell. Because certain

alignegheneatdiE may occur in succeeding generations due to either mutation

or environmental influences, such progeny may not, in fact, 10 be identical

tq the parent cell, but are still included within the scope of the term "hos .
Pecghiy U6 GEEE Gl B OTIBTANE DR LB TSI e G BUR ooed heein
and atrankfecicihasqstich aich® oelisfidiSyatbelispanddysnptiodytis celsiantAd said

-used herein,.the term. "subject”. incl a ; r.nQn- j
e RO BT, SPECL SO UL P M
at leagiri) Hosveramenalresiehl nehisash BPienrprmbrrsiarelmtdesst O6Wp, 9670, 97%,

98% Ghiskenkanahibiansdgntiles:etkid Rargrmsditansgenisraningly refgreferably

to an animal havmg a genome comprising one or more transgen

. A es,
given ipira isglgTheadl s AR MO0 A el 89 o trisAEcHierhdsBnibdeast about
500, Geitbar 20Jnteamtad lessamdateguated intediicadbimalis naklealigendmisreferred
INA) and which is preferably capahble of expressing, the transgenes. Far. .
e S T RO b GRS R TR B AR e acd
sequeand eithersaleumcaiheddsehainctagisgenetbe bemmerchEstinecRedferably, the two
transchnro , t r i- 4 .
eondSIELYSERET: SRR TITRR D488 et A BT s v
(Gt : > 1 ) P g. .
hybridizass: matetsbily deine avirieh v pedgnserbRensabirhirlleyt sbeet fistd tredization

betw&A ABRSANARNA Qithe-mOousRdRens) NS EASEOTHANSIRE I GrdICRs ®ibled, for
HuMAb mice, such as HCa7 or HCol2 mice, or the human heav c?ciin d
examlind N IESH B 1P SRRAHRorBEH iy, SRS Ghthfdrartors: 20

EditiéRnselir opose Hal6: JLaKdbtonceess €xdd beptiing \WHarb4 Bé 8 Ysuch1989 or
tri enie an nschromasom ice may.be cap dugin

cam O DT IR BRI g sons

Inc., Nyhvaliatorigd by Crrcergoiiey mmcbri@@@mnmaﬁé?caindw@%@mmﬁfﬁgﬁ-5 X

ssc,é%%%@é'iéiﬁﬂ"ﬂ?&ﬁl/'; A HRRA 1SS N 85aNs B8 ARl cause Abvaral.s mM

ecrease, préferably of 5% or reater, 109 or lg:eater 20% or greater,

NaHQrdnietorBslp S50 Bl avelibdt prdfesasiyrorhissileldra Metodium
citratg]oglg}r?\ﬁ@tﬁ? }%&ﬂdﬁﬁd@ﬂ,e{w ﬁ&ﬁfﬁﬁﬁéqa a/hc@ilmz\ém/x has been transferred is
10379Pa/Q32 002063 Mechanisms of m i h
sk S I Bt KA AB ST AT ARG B Rt e Sps at
tempthgnifraeuics8fiicacy of antibodies of the invention it is not to be
considered as limiting to the 5invention in any way. The antibodies

described herein preferably interact with components of the immune .
PrefesglstertheprsienegblgftisimilghitaD oreferid D ddeatitih duiescen the PRreftioltan acid

sequéﬂé@ aeLiped IRAGFO8Nd an amino acid sequence which is modified with respect to or
which is a variant of said specific amino acid sequence such as between amino acid sequences
showing substantial homology will be at least 70%, preferably at least 80%, even more
preferably at least 90% or most preferably at least 95%, 96%, 97%, 98% or 99%. Regarding
GT468 polypeptide variants, the degree of similarity or identity is given preferably for a
region of at least about 100, at least about 120, at least about 140, at least about 160, at least

about 180, at least about 200, at least about 210 or 212 amino acids. In preferred
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payloads (e.g., radioisotopes, drugs or toxins) to directly kill tumor cells or
can be used 10 synergistically with traditional chemotherapeutic agents,
attacking tumors through complementary mechanisms of action that ma
meg%ﬁ?i-tumor immune responses that may have been SoMpromised
owing to a chemotherapegtic's cytotoxic side effects on T lymphocytes.
emboditoents/ehe aletitrsdié simi ke irredeisitniag wsdaxbe emieresgdipbiyegglerence

. bindi GT408 ell ; ' ' ify of
o A b it et tos Sty ADCC ™

describes the cell-killing ability of effector cells as described herein, in

All ofRBEIGIIAE laphRaviesdibick pietesally se@uiias thedatget oelthiring scope of
N marked by an antibody. 20ADCC preferably occurs when antibodies bind
the pregeaiiyER<°8n tumor cells and the antibody Fe domains engage Fe

receptors (FCR) on the surface of immune effector cells. Several families

“SequOf (:Fees1r eﬁe 1orS ha"i‘é’a‘%e?etﬁé‘ i(ej:ecrc]atrilfg %’0%%9? ggigsc‘@clxtp«g%ka&i%mﬁenﬁcai or that
Charatteris %aﬁlf/ express opefrlr]eorl. e receptors. ADCC can be viewed as a
represaméchastismtie dirdotydibiadstinuingbiSwagree idennmerane el s polypeptide

or nugg%rﬁﬁﬂo&angﬁégg%ﬁga%tiQﬁnpgfgéﬁg tion g dhe-iggdeetionrbtides that are

o _tumor-directed T-cell responses. Preferably, in vivo induction of ADCC
identiggii|hetae 90 fimisrueiféted T-cell responses and host-derived antibody

responses. Complement-depenglent cyto toxi(_:ity CDC is another
The BRI B BT AUty SEere G0 L And 1SS Sy e B e
statisﬂ@yaeﬁfamiuﬁfamﬂmﬁagv@@vravmmtassmaiqmgrqmmmdar@maﬂéh and over
their gx?ttxrr]é/v I@Xé&lregg ragrll ¢! orlgf @é&s@ggm;%fRz[‘{g]ﬁﬂ%&f@%@%ﬁﬁ@%?ﬁyequences

comp m resﬂﬁscltn t erIQnC oalcing of}g]éultlple C1 q%%%lg‘gas_ltes |ﬁ d th
are cofosetpmiimiopmisdheuC bR dommamBotlsartisFaERt S HiBkeBlifggd them
optimsdlillgrb Q%9 9&9'@&&%%%%%@%@%90%5&m of comparison” in

com@;ment ). Prefera ?Ié/these WO 2008/110379PC EP2908{0(?2063
order(jpd 208 GURRHRY SR LGt ﬁ’?@‘ﬁf‘é?\?iéﬁgiwg%-iﬁ?nﬂ d flgament of

the s:érc‘ﬁ?éilﬁ,‘_égOﬂaﬂ%&ﬁﬁaﬂﬁmﬁwidﬁmrmwtrl@gm arcaseHgle nf evaantsof the local
involving a series,of othe mpleme otein (0N to
o R A R A AU A L2 MAE by s of the

local &oeh E16@y a@mﬂabmfm@dd@m;eménwcws@ad@&ds MahStekmatibioby means
of thelggs?r%ﬂparn Qeséjgztag K-Somplsxpuuhich &{@@fiﬁaﬁ!@@é@,tiﬂ%&erlla{nembcuasa.ttm\ 85,

cilitate free passage of water and solutes into and out of the cell
2444P rocuctioFroT ARHRTRSAREDBAES BIHRR HFetifoh 85%‘?’6@’6?0&?&%& BFAIET
FAS'YQ['%XRE@@Q”W&gTiQQ"-AQ@QFFASTA in Wisconsin Genetics Software Package,

Genetics Computer Group, 575 Science Drive, Madison, Wis.).

The percentage identity is calculated by determining the number of identical positions
between the two sequences being compared, dividing this number by the number of positions
compared and multiplying the result obtained by 100 so as to obtain the percentage identity

between these two sequences.

"Conservative substitutions,” may be made, for instance, on the basis of similarity in polarity,
charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic nature of the
residues involved. For example: (a) nonpolar (hydrophobic) amino acids include alanine,

leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; (b) polar
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10 conventional monoclonal antibody methodology, e.g., the standard
somatic cell hybridization technique of Kohler and Milstein, Nature 256:
495 §1975 Although somatic cell hybridization procedures are preferred
W?nzP)‘} H&‘bﬁ other techniques for producing monoclonal ant%%yg (g;ﬁogzébﬁs
employed, e.g., viral or oncogenic transformation of B-lymphocytes or
neutrabIaas'mdmﬂaﬁm%@e@miﬁ@mrmmﬁbﬁéylge%@ﬁ% ‘Phparagine, and
glutanﬁﬁ@f%rcr)egogmogﬂi)éﬁﬁgm 5&5?9&5&(194})/@ igemas mhﬁcr@@ne and histidine;

monoclonal antibodies is the murine system. Hybridoma productlon in the

and (dhogertiely velryrerdl @sidish<Faiag iReludRrAtRAZRIGR P rafdcalutamis acid.
SubstitegbRiaysdny isalatipneidenmtiz e epteaoeiie sfaBinin) ARIHR0ME ifroline

the art. Fusion partners (e.g., murine myeloma cells) and fusion

may bpbahied HeosRanaRnBWH EtHRHPABER R iRl Gslingg Rpme preferred
substxﬂ[ﬁﬁ@rﬂi@%b@ﬂdmﬁgﬁlﬂ@%lﬂﬁxﬁgo@@ﬁwmmab@me@;@mqﬁtaﬁmqm) A,

i m (e. descrlb d in ; pieker: Polet et Progc.
v L o LT Y S CASER: SO a RO BA A ChC B
the slamﬁd(zeﬁﬁagstzmdxyetcanmhmtmmfénédsemigodm&rdn,ehmmwatomekonaj acid
vmim@tibOdies directed against G1468 can be generated using transgenic or

transchromosomal mice carrying parts of the human immune system
rather than the mouse system. These transgenic and transchromosomic

The prRICERAUAGMIGSHRRM AsbidMAR RER R AAKMIMIORKE SREEMEN, ANthe Fo
are collectively referred 30to herein as "trans enic mice." ﬁ,% g dgggles Such

regiony P RIHSE P AP ERILE ﬂ‘i‘%’@ﬁ%‘rﬁﬁ%%‘?ﬁé‘%‘f&e IS PR PEFOPH
altera@@ﬁcm?ddmetau fReR201nMYaR0Q4 035607dYet @nblRC siraiegyyfobinding

enera g monoclonal tlbod |s o dire tIy isolate enes e ding . .
and Ai?w‘ﬁg Sﬂ%%f%i? U’CI G BRfiBodicd b1 befiied s?ra Sg%/%égé). acid
residusee)f\/ﬂ@ 2608/ 14087 %M%@Bﬁgﬂﬁﬁ%%a@m altek@96; ik noveffector
funcn?}lratilgg f% %‘?”erﬁ}'“gb”i‘ ?o 1n%I (}1%?%1 g’logl %&%l?mé%o@}&dme modified

phocytes pr§ducmg es o trategy For details of
anﬁbqfécaﬁMﬁ&ﬁ%ﬁ%bd@éﬁ@lﬁé@&ﬁ@%ee also Welschof and Kraus,
Recombinant antibodes for cancer therapy ISBN-0-89603-918-8 and
Benny K.C. Lo Antibody Engineering ISBN 1-58829-092-1. 5
The ”}ﬁﬁﬁ‘mH%ﬂ%gf?&%é%fé%‘?ﬁu%%%%%*@f&%@‘ﬁ%é’éeééh"ﬁ%e iFRFRERE &R ope

of thaMEh &alialt iMagRiedpERtHES constant domain such that the molecule does not
comprise an intact CH2 domain or an intact Ig Fc region, cf. US 6,121,022 and US 6,194,551.
The in vivo half-life can furthermore be increased by making mutations in the Fc region, e.g.,
by substituting threonine for leucine at position 252, by substituting threonine for serine at

position 254, or by substituting threonine for phenylalanine at position 256, cf. US 6,277,375.

Furthermore, the glycosylation pattern of antibodies can be modified in order to change the
effector function of the antibodies. For example, the antibodies can be expressed in a
transfectoma which does not add the fucose unit normally attached to Asn at position 297 of
the Fc region in order to enhance the affinity of the Fc region for Fe-Receptors which, in turn,
will result in an increased ADCC of the antibodies in the presence of NK cells, cf. Shield et
al. (2002) JBC, 277: 26733, Furthermore, modification of galactosylation can be made in
order to modify CDC.
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derived from the 0T468 sequence, an enriched preparation of
recombinantly expressed 0T468 antigen or fragments thereof and/or cells
expressing GT468, as described. 10 Alternatively, mice can be immunized
WOMNTINR @ncoding full length human GT468 (e.g. SEQ ID REF/E§x8/002063
fragments thereof, in particular those encoding SEQ ID Nos:3-10 and 35-
Altern@fveiy fhve aweinrthabidimanizatitainus g hepotiiduced emisinely along all or part

of a &R?‘fﬂ@?”aﬁ&ﬁ'aﬂﬁpléﬁﬁga@y&%&? BRI SRV N ARHREGIC S ITIEEEAR AR the

be immunized with cells expressing GT468, e.g., a cell line, to promote
resultipgmedifiedonSd 468 3t dinmiandeseAsR AR BEIREAHEIBA over the
course of the immunization protocol with plasma and serum samples

being obtained by tail vein or retroorbital bleeds. Mice with sufficient titers
The tegFaRRRTPR IS OI BB BETEEN oPTASTHR TR acIFEGa 10 Forer to

2 celboastadhintiaperitoneahany pareRoUShewithaT 468rexpressing céllsBould be

. days before sacrifice and 20removal of the spleen,to increase the rate of , . .
andery G R RSty St et ybridH s, ot on oF EyBrdlorids 1 7 1
the pRugahyciof) Mohozlenbl Adtilbostie seToige madifechiydrrid onaas grodubingucceeding

genermggg 8{1%'1 le"ilfﬂ p %ﬁﬁéﬂ ﬁ@ﬂ@&éﬁ@ﬂﬁ%ﬂ%ﬂ%,'%@ﬂ%&%@&%ﬁ? HRMn fact,

~Immunized mice can be isolated and fused to an appropriate immortalized
be idessiainaithe, Ravert sella Prbiss iy mRdedaiithin theme s afiihg yBriliemaell” as

used K@GitheRQesereanedfesbapredyeipexahpNigeishasiiantiBodicsHO cells,
Individual wells can then be screened by ELISA for antibody secreting

NS/0 el dBHAE BB IR Sluorescence and FACS analysis using GT468
expressing cells, antibodies with specificity for GT468 can be identified.

As usl-ﬁli- 2 a&ﬂb %yte?r%: r@'@%c?ﬁ%%@%ﬁ %im%{%?‘:t gqxlﬁﬁ{iﬁ%ﬂﬁgﬂgﬂ&@ 't@ﬁg "non-

I positive for antr> iIbodies can be subcloned
humabydimitihindilgteall Theciraie s@barsTesdaanhaaTHEEIRASESHIFYRFEAs-human

pﬁmag&n%éég, fa@ggbew ihissue aHipwisimedisymifar aharacterization. WO
200811103781t T/EP20081002063 Generation of Transfectomas

Producing Monoclonal Antibodies Antibodies of the invention also can be
The tRragugaskitAhashesl feansiecianmamaltgviop exgmple; actoprisingon of more

cansgRa PTRGTETh PR S e AR aes ot B cither
t (RASidon, S, t% BeiehcesShy: 1‘50%)3.115

integrated or non-integrated into the animal's natural genomic DNA) and which is preferably
capable of expressing the transgenes. For example, a transgenic mouse can have a human
light chain transgene and either a human heavy chain transgene or human heavy chain
transchromosome, such that the mouse produces human anti-GT468 antibodies when
immunized with GT468 antigen and/or cells expressing GT468. The human heavy chain
transgene can be integrated into the chromosomal DNA of the mouse, as is the case for
transgenic mice, e.g., HuMAb mice, such as HCo7 or HCol2 mice, or the human heavy chain
transgene can be maintained extrachromosomally, as is the case for transchromosomal (e.g.,
KM) mice as described in WO 02/43478. Such transgenic and transchromosomal mice may
be capable of producing multiple isotypes of human monoclonal antibodies to GT468 (e.g.,

IgG, IgA and/or IgE) by undergoing V-D-J recombination and isotype switching.

“Reduce” or “inhibit" as used herein means the ability to cause an overall decrease, preferably
of 5% or greater, 10% or greater, 20% or greater, more preferably of 50% or greater, and most

preferably of 75% or greater, in the level, e.g. in the level of proliferation of cells.
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For example, in one embodiment, the gene(s) of interest, e.g., antibody
genes, can be ligated into an expression vector such as a eukaryotic
expression plasmid such as used by the GS gene expression system
WEAIEHTY Wo 87/04462, WO 89/01036 and EP 338 841 8?8@%%"“8’0”.0“
expression systems well known in the art. The purified plasmid with the
cloned antibody 10 genes can be introduced in eukaryotic host cells such

Mech 2SSl QG Negidheells, HEK293T cells or HEK293 cells or alternatively
other eukaryotic cells like plant derived cells, fungal or yeast cells. The

Althoyghriifes IROMBSIHFBYIGES HoBSGRRRL s BLRgethD JBRaRISBRyHIGhHYEnS the

therapafitisughias elactipeiation dipafesitnen linefeatasrise aisathedsadAi@iting to the

X introduction of these antibody genes in the host cells, cells expressing the

nventoRiBo®Y ¢5H be identified and selected. 15 These cells represent the
transfectomas which can then be amplified for their expression level and

oy led to tihodies. inant aaibgdies ' :

e e By Lol e e

prefergldnahirevgibddY e e LEn- bbniikpriesall treoenEpreasialicspstass, toorarget

payloé'agllﬁi@g REPKREYNIS CalsSUER ARG ARSI GuehdE-@OK- or can be used
Furthermore, the antibodies can be produced in transgenic hon-human

synergishicall, stk 2B 3N ot HESRRIBFT AT D BRSNS in SHKHBMIHBRL ofhrough
complenEansgenicpiantss seacipnVitenmaR . irehale (G888 rdotnmbings. fbpidnses that

16: 165-181; Pollock, etal. (1999) J. Immunol. Meth. 231: 147-157; an
may FE RO B RIS . PSR ABRe o e R (A on T
lymphansittedHSeauences todiogprdsthiniavewimibodivsalse . ¢nemamizefiert atply by
bindi i%é%%?%@t@c%‘i‘%%@%ﬁb%%%& onal aibegiss can be

sed as therapeutic antibodies in himans when labeled 30 with toxins or
radioactive isotopes. Nonlabeled murine antibodies are highly

AntilJHHRBERNG IR DR SR8 ISelyapplied leading to reduction of the
therapeutic effect, The main, imm#rr:o enicit gs me iatechb%é%e heavy articul

ADCEeACEbRS e FERE AB it ORI G2 UF 1R e AR S g vl

lympleasy e, redlds ekt aampleiels avoidedtitedspontivendrtiindiesatibody.
chimerized or humanized. Chimeric antibodies are antibodies, the different

portions of which WO 2008/110379PCT/EP2008/002063 are derived from
ADCfliffermtanimeirspeesesinsiborias hingsie henigapsovarmorecedgionidbeigadbody Fe

domaﬁé%@n%a@y HEeARNRANN-ARY & RHN@Rr Y RAlaRy WHrEaBS Ik '8giRRal families

imerisation of antibodies is achieved by [oining of the variable,regi?

ns
of Fegrasetriatiaeedhampodyvdisty drbimgritnatl Ramrions haint reisn bt express
definbd P@RBgYY ARDIFhcehain (GediedSadesaiienahiyrKrausret). ifdire a variable

Methods in Moleculay Biology series, Recombinant antibodies for.cancer ..
el ABESHE B HB SR T LS5 PR B A B mdietion of
tumopatiibadie s -ad gesperatad hipfontihy Murianikdpp@dight AREIE coibistead to tumor-

.___Tregion to murine ligh i dghlefedion. In an also preferred
dlreaé?ﬁ?oc ?r%rgs oclzﬁfr%g?%%g;ﬁigg ies carll %%I%e%%?)rated by joining human
lambda-light chain constant region to murine light chain variable region.

ComplighBhefBLRS NeR &y ek agnstant 10regions for generation of chimeric

antibodies are 1gGl, IgG3 and |gG4. Other, preferred heavy chai nstant
CDCdysiich GRS ERER: SIBOLEIFE G GAL R BN T ™ot

effechydHigBramiz@ii@@mplement activation. IgG1 and IgG3 are also both very effective at
directing CDC via the classical complement-activation pathway. Preferably, in this cascade,
the formation of antigen-antibody complexes results in the uncloaking of multiple Clq
binding sites in close proximity on the Cy2 domains of participating antibody molecules such

as IgG molecules (Clq is one of three subcomponents of complement C1). Preferably these
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Antibodies interact with target antigens predominantly through amino acid

residues that are 15 located in the six heavy and light chain

complementarity determining regions (CDRs). For this reason, the amino

WOdHEEHIEhces within CDRs are more diverse between indRAd(F2008/002063

antibodies than sequences outside of CDRs. Because CDR sequences
uncloaltedrédpdrisitite; fatemost antibedyrantigen ioterdbnond; Inisipossitskeaidon to one
of hi %X%r/le %5 ev%%%b.{%%”ér%‘%'g%'?a%tQﬁE@M%&U&RB@?rs,té‘?i%@f)?%%%i'%om fement

faturaly’ occurring antibodies by constructing expression vectors t_hat,28
proteimthndd @iRosbquBnicelyivnt ateespfabivicirmiorsr) lcdematigtismmiang agents
C3a SPed PRI Up ek seeHRAces i A dliffetrotantibodi rith ifftertattack

roperties (see, e.g., Rieehmami, L. et al. (1998) Nature 332: 323-327,
compligeipt £1°1°1 198B) R et o DR Logky and

solutd2rete NatbAeaethesell U. S. A. 86: 10029-10033). Such framework

sequences can be obtained from public DNA databases that include

germline 25 antibody gene sequences. These germline sequences will
Proddiffimfodnmmibédiesantibody gene sequences because they will not include
Anif IR asSRBRIE valatle GEnaR-YIEn 31 JAURCd DN IO HMLding

uring B cell maturation. Germline gene sequences will also differ from =~

convehtosalmoneely el amigndyrimaasiolont srg rabe randash BN Aot dNRgidigation
techr@Y @Y AYRRRINSHAHRIRIRIITtERr ©X8MRAIEs SAYEIC MUaiENS btatic  cell

relatively infrequent in the 30 aming terminal portign oftfrim.e\{lvork%%glor% g‘ucin
hybrigiratianth8"C5FAB5E- HFm RIS BB tor bt BB ork Psgic i A i thet o &
mondBRAY SeRmBtigiceutations dasloysignificantiailter shedgimiingprdperagsmfol B-

he antibody. Foy. this reason, it is not necessary tq. inthe entire DNA
lympOagVIEhRER 5%%?3!:%5?%&%%59’ n rilcﬁé??gs;aggﬁge%tgegg’g}ng%tadt

recombinant antibody having binding properties similar to those of the

original.anti ' L1979Hel antibodies is
The ?éﬁego@%%%%%ﬁgagﬁa%ligh C %ﬁ]@ﬁ%%g%igsi)&%n ing the CI%R
the e e, BRI RORETOAIC O 1 Ao T DA groesdure.
Immyseddondsinprinewhistharmiine: vasiaiie anthinining:¢eplerseyraefis fusion are

contributed to the recombi{:wed antibodxxvalriabl% enes, H‘s‘? ?%’}@J%es are also
knovep éfy Bt IR REERTE £ ISR G RSTIoRS B the Variable'regions.
knowlgavy and light chain leader sequences are cleaved during protein

maturation and do not contribute to the properties of the final antibody. To

add missing sequences, cloned cDNA sequences can be combined with |
Othsypreticdoligiorlissttite SBPIRpation BY I rman M SIS ReBAsiRRR gniibodies
are ANESNITE vaTahle Weion 6P ReseYBHISSI2RMkREPERE 6f ShOPtoc. Natl. Acad. Sci.

overlapping, oligonucleotides and combined by lificati
U.S et MR SITEl SR RO TaBlo A0 Bl D ed T
Ocertain advantages such as elimination or inclusion or particular
restriction sites, qQr optimization, of particular,codons., T OHAe: 2inst GT468
In y§5ﬁ%@h‘é‘e¥8§ﬁ8§ﬁ%ﬂ lﬁb%l?’g}ﬁ%rfﬁa?r%osngﬁ %3 rsl%rgrrl?f%@%‘%ﬁgg%gséaregﬁlgéd
can toed@sigatad ouegappingset of symbutooligoalioksstigusiggragte of the human

i Sga%tt,‘etég Vr%ﬁ%y%ewﬁms% igﬁ%ma#ﬁ@maﬂ%qrﬁemt@@aﬁm%ﬁm mice
MR Atural sequences. The synthetic heavy and _aplpa chain se uen&gs d
incledendi¢tekrieom thelbtoRmietthEos TH ERrEERAE)E §tr"i‘ﬂ8§"&f‘i%‘cif'§&t y referre
to h@%egi%%%c@“w&&ﬁ@ﬁi |Hﬁm5ﬂ%u@&ﬁﬁdﬁl$ﬂﬂheﬁé$@1ﬂc mice

PCR amplification; optimal translation initiaf ites jgcorporate
can G B5FUG T ROFAROTIR B LR, o0 gL G Dot

19867-19870); and Hindlll sites are engineered upstream of the

20translatijon initiation sites,.For e ight,ghatn.varialle
e BBt e e gones
encediggentimdins rokehyambecirtes 3n0ducii|ewiiRsicspdr I§atame o8 see

midpoint of the corresponding non-coding oligonucleotide. Thus, for each
chain, the 42
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25 oligonucleotides can be assembled into overlapping double stranded
sets that span segments of 150-400 nucleotides. The pools are then used
as templates to produce PCR amplification products of 150-400
WRGMESHEES. Typically, a single variable region oligonucleotitfeSetaIf g063
broken down into two pools which are separately amplified to generate
BabcotkoebubrlapRin APOReprochiets. FThesaavenmppimgorodustszodichdrpm single,
isolatecrfri]oay a&%?o%ﬁxspp% fEAIORIO S0Ta fhONESRMPIRL: YRHAL!S eaiBitthant

o be desirable to include an overlapping fragment of the heavy or

antiboglyepetngiriaensearsredichivtraiicraRsrrrisntcyteeeato gt febsrapy

ISBN163beaI easHY:hE BloReKino A SXEs SRR Nastak COBSIUEER20M07-1.
20081110379PCT/EP2008/002063 The reconstructed chimerized or

humanized heavy and light chain variable regions are then combined with
Immuil@aedgromoter, leader, translation initiation, constant region, 3

untranslated, po ylation, and transcription. terminati StQ..:
To e T LR o S N SO e
derivedofistrudte cah4s8 coibinesd inntocarsthefe Bapacatioreedirsavsfabiaantbergapyessed
GT46§ 2BRBEIR bORERMAL WitARsTesiad Nt oSt ealts vhick g dhesk fugBribed.

to form a host cell expressing both chains. Plasmids for use in
Alternaginelyuich eHbRerEBBBR LIS BMKYfsAdgEifdricagbchaanEithes (e
SEQ ?ﬂ@l?grgid%a\g%_ gg&&wgtmﬁ@tmﬁmﬁﬁ@énegﬁm mir@ammdzml and 35-
appa light chain cDNA sequences could be used to reconstruct comple
79, 0y R RIGEHEE Fros SnEh REEH FINARRITS ShEag T ot
antigehQicaiotpiatatyimhantdndies chikrerin k6| bK appanizédGdthkeppaxpntisodi¢$]468,
ar p](a«smids can be cogﬁg%teesd for expression of other heavy chain

Simi
<& 456 ylf)%%, %Plfg?gxeplress%ﬁ of‘antibodies comprising lambda light chains.

Thus, in another aspect of the invention, the structural features of the

The iAMERTAGS ARtibadies 150608 IKemtioR e WiatdarrarieSMchealbol with

related humanized anti-0T468 antibodies that retain at least one functional .
plasmgr3perssTBIETARIS ORFEE ARRINAS BN, ¥eion Us BIRATRIED BiFsts. Xigre vith
sufficipetificaly .anemeR e Ridgiepitinscah mousel fwrfasianaMictibadies boosted
. can be combined recombinantly. with known human framewaqrk.regions.
intrapgRipReAt O fo’%tf%?goélépd}iti‘gﬁ gl ,(%%%%Qm%)fﬁgeﬁﬁlﬁ%r? Slﬁegr%a *h FaRisag Do and
remoen oGi4GEamtibodiesseftheadrvelinpeni fReBihdihs toratitig brbeidoreasing

cells The ability of the antibody to bind GT468 can be determined using

standard binding assays, such as those set forth in the examples (e.g.,
GenemtignofFbdridomrn Pradisies Yoragelonab Antirdictytometric analysis)

To g A ALIEs At QRah bR et RAHDaRiRS diesRE it 268-6dfkytes and lymph

antibodies, selected hybridomas can&e arr{%wn in two-liter sgléréner- flasl<s d cell
node fi5HliERtB BRAPSHHOBLES HEifESRHCARRTAHIRAIY, B APRETISY ARTBAHE °
line, S@vh ke praslueadyelchelysit HaseTheiaraddigrhyBtipermatentsteanbbecreened for
the p;gé?llé%gnagtd ddzlggrgggesgﬁld antibodies. Individual wells can then be screened by ELISA
for antibody secreting hybridomas. By Immunofluorescence and FACS analysis using GT468
expressing cells, antibodies with specificity for GT468 can be identified. The antibody
secreting hybridomas can be replated, screened again, and if still positive for anti-GT468
monoclonal antibodies can be subcloned by limiting dilution. The stable subclones can then

be cultured in vitro to generate antibody in tissue culture medium for characterization.
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3 0 concentrated before affinity chromatography with protein G-sepharose
or protein Asepharose. Eluted IgG can be checked by gel electrophoresis
and high performance liquid chromatography to ensure purity. The buffer
WORMEOHBEN be exchanged into PBS, and the concentrationf¢aif5@008/002063
determined by 00280 using 1.43 extinction coefficient. The monoclonal
Genepitithnoi & sastdatoatigueduaig Svbredehin80Ontii@ies

., 2008/110379PCT/E 8 6 ermineg | ted . i
Antlb%%ﬁ§Galtl4%§ rl%?fgcl: g%%%né[%?c?a%egrgﬁu % lﬂﬂgl?eé%{g%%?se‘:ﬁsite-doi?}aact%séng’ of

example audgBhinaticcriasrriiens 3 hiashniaues. BddgoE YsiBrtitRamsHods as
are waIPIASIEIT 608 (REDMS OfPYTdEY spiibedien: isstgpe ELISAS with

various commercial kits (e.g. Zymed, Roche Diagnostics) can be

performed. Wells of rnicrotiter plates can be coated with anti-mouse Ig.
For cAl@s8lockingcthsopiates, ake seastedwitheranegionatiandpedies,arn be ligated
. purified isotyye contrgls, at ambieng:tgmjpg[gu;re fpﬂrﬂt“\;\{ h,(_)LLrSn.ang AV\QJQU%,Q A
into 30, FXPETBR PESed™ID With BGOSR GO GG 1g82b Or 1903, IgA~
gene OXpTALISA h}'MeS‘péi}iélOSpérhfb(Wé}sé@(ﬁ%@%tmﬁ?ﬂé@%f@dvﬁ%ﬁﬁﬁggﬁﬁeof other
expre%l%@treb %g%%%ggﬁl%&%? With AR Srqd %ﬂﬂf@d(:lplmml)vﬁﬁp ApalvzRd ahtibody

lternatively, the IsoStrip Mouse Monoclonal Antibod
geneq gty pingkadRet fie cawEyRIE: 1993esis) %%e%@oca%sd’é&%ﬂﬁé&%ﬁ@%'f

cells Brapstachiglslh QWM AKONSIHS aiRlysis dnalsakioptameunstedteells, fungal or
presence of anti-0T468 antibodies in sera of immynized mgice or bigglén%q{le art

yeasthelio IR APEBAL IS b MIRALERI LSS RS TG4 B SR g?/fgrrlne ry

such GaNdpe tsestatinl] linesexpee dspod-aatmiadlyorabies trafise iopnddT4es of these
., and negative controls lacking 20 GT468 [ o] :

o b T O S o e

Thesenatioctpracantisagiesféntbybsicdneh suptiembsrmmplifiePRstbeingaipgyion level

1% F i ' ing, Pfed
55 A P 5 0  C f c om

\ thesem@ﬁﬁélmﬂ%@yqﬁ ¥ne same conditions as the primary antibody

staining. The samples can be analyzed by flow cytometry with a 25 FACS
instrument using light and side scatter properties to gate on single, livin ‘
Altergaffyely dP&eF"fﬁlﬁ‘gﬁﬂ%gﬁ @fﬂ%%-%%e% icfi 5%58830%& %fﬁﬁi)gé?ergs rom %}_’Sten_ls’
includfy specifiohindals ind singliermegsuiement. theavistiioghsimore, the antibodies
co-transfection can be cmp  Srelsiransienly ARRTReIa AN and rabbits or
can %ﬁ%‘ﬁ# se%eﬁ%g w?&%ﬁ%%%%a luorescent markgr can be staine% as
in eggeoribbdnabovia TrasgsfieRldnts| ke sBbY B decila Affkhtimmunol. Meth.

216: I43regeEpsRhapnal (19993ntinedvistainasis0rsells 4As she majpitheaf R., et al.
transfected cells ex&ress both transgenes. GT468-specific monoclonal
(1998hBiekichenind8dieterahifally to fluorescence marker expressing cells,

whereas non-specific antibodies bind in a comparable ratio to

e e I R S
chinZQ@341d)379PCT/EP2008/002063

a) Chimerization

Murine monoclonal antibodies can be used as therapeutic antibodies in humans when labeled
with toxins or radioactive isotopes. Nonlabeled murine antibodies are highly immunogenic in
man when repetitively applied leading to reduction of the therapeutic effect. The main
immunogenicity is mediated by the heavy chain constant regions. The immunogenicity of

murine antibodies in man can be reduced or completely avoided if respective antibodies are

chimerized or humanized. Chimeric antibodies are antibodies, the different portions of which
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cytometry assay. Cells can be stained exactly as described above and
examined by fluorescence microscopy. Ira munofluorescence microscopy
5In order to demonstrate presence of anti-GT468 antibodies in sera of
w G2 mice or binding of monoclonal antibodies to Iivinlbcg 2,008/002063
expressing GT468, immunofluorescence microscopy analysis can be
are derivedi foar dikterplansedliipesiessrebdn dheshrdpd At ipBipaderived from
a murii@RRIRLIIRLERITA 8RR HRIAHYR GARL ek Rt NG101 AGR B¥XRERESIOBaRibodies

_ grown in chamber slides under standard growth condjtions in DMEM/F12
is achigiesh i J A iReariohls FE9B%R kLRSI AT AIHPPEY 852w ARM light chain
with the@bhaminegl@0Jtimbpansilinan G ARQ RGN Stiegiemieia b aliseast al., in
then he fixed wi ethanol or parafonnaldehyde,or left untreated. Cell
Mt I e IS AR A BT ARG AT G o FiPR BN
89603milR-8). 456G piffersdashindimcesiiscbandoe pptibtsiiewitle arnéderd 555 datvedlbdman
- el r ' (Mo I d PSS
0 R SRR M S IBRSE MEs UF 0
embodigientGrhiperie a8 ipdien | s R D EBIEaRR @V IEALRR RUERN] igieghain

const#2 PEERIRalieiiudg tixed ARd pesp8 a@%iéﬁdmhpm&%%ﬂ@&y neH¥iR%onstant

cells and nan- permeabilized, paraformaldehyde fixed cells surface

regiond fofigeRRSAIGP G TBB A BE RIS IE Db BIthBARY tagRiRgTsferred heavy
chain cohd6a8tie fight fongtinnatkandieamatyz adidydiosshiai lyaR VIEA i jnddig
markers such as ZO-I. Furthermore, effects of antibody binding and
GT468 localization within the cell membrane can be examined. Western
b) HuBloti2Binti-GT468 1gG can be further tested for reactivity with 0T468

Mtib@@ggg&axcwwﬁffe{mtomagexﬁriﬁﬁuoﬁﬁﬂa%mﬁmg%ﬁﬁuﬁ EXPTESRING that are

468 and appropriate negative controls can be prepared and subjected to
locatedgaiiths abrdaeysanAEes DR SRREIGTArRIAET dlariripn Graiqes AfBRs)- For
this r@IESHIORROIRSHS, e sepasated ntigenshRl be: trapsfaredsto Kitieaslliasadual

" memgranes, blocked, ﬁnd %ﬁﬁﬁj ﬁ/ith the (g]oclonal antibodies to ge
amtbo R RS A el e HoSP o B REPHBESS TE PSR o most
antibcaifchligyalapethutidng G Lisspssitddetol axmrasohistiodizmistnyitntieShd681imic the
prope 185“ <S)? éﬁe%x 1 arrxlaggaw rt(r)lcecrugi%tg %8‘)5%?&%%’&%&'1‘%@&%6 @?%Q% b»)éctors that
mmunohistochemistry in a mariner well known to the sKille person, e.g.
includgsif@PR sequences from the specific naturally occurring antibody grafted onto
framework sequences from a different antibody with different properties (see, e.g.,
Riechmann, L. et al. (1998) Nature 332: 323-327; Jones, P. et al. (1986) Nature 321: 522-325;
and Queen, C. et al. (1989) Proc. Natl. Acad. Sci. U. S. A. 86: 10029-10033). Such
framework sequences can be obtained from public DNA databases that include germline
antibody gene sequences. These germline sequences will differ from mature antibody gene
sequences because they will not include completely assembled variable genes, which are
formed by V (D) J joining during B cell maturation. Germline gene sequences will also differ
from the sequences of a high affinity secondary repertoire antibody at individual evenly
across the variable region. For example, somatic mutations are relatively infrequent in the
amino terminal portion of framework region 1 and in the carboxy- terminal portion of
framework region 4. Furthermore, many somatic mutations do not significantly alter the
binding properties of the antibody. For this reason, it is not necessary to obtain the entire

DNA sequence of a particular antibody in order to recreate an intact recombinant antibody

having binding properties similar to those of the original antibody (see WO 99/45962). Partial
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WO 2008/110379PCT/EP2008/002063 paraformaldehyde or acetone
fixed cryosections or paraffin embedded tissue sections fixed with
paraformaldehyde from non-cancer tissue or cancer tissue samples
WEORMB{EWFFOm patients during routine surgical procedures of fr&FPA1(EEH02063
carrying xenografted tumors inoculated with cell lines expressing
heavyspohtaghechsly srquftecds apsfettipn@TdB8. Rgidimmunpsainisefficient for this
purpoﬁé‘!uﬁ%(;ﬁgéﬁ%%@({%gg psTuA§§§ &a@epe%%ﬁﬁy %ﬁ%g E%U&VM‘BQ Piable and joining gene

orseradishper se conjugated goat anti-mouse or goat anti-ralibit )
segmentsilsontisbuBrak O catasomiviaetb anebedh derirhistaseson Shp BagHERiccqHence is

then G&H WIiNO:AGHWLigs BbAtRAdieR:IN ¥il01d Q3 3Adtigehie Rindifght chain leader
specifically to GT468, anti-GT468 antibodies can be tested for their abjlity

sequeps s At 1EAFh IR SRdMATIFR IBR CBASB RS EPYiP 4B &hG RapBFTtics of the

final beibgdharacielizedsh assasiabonciiied 46BWitketheiicesltaufacemibiged with
testing of monoclonal antibody agctiyity in vitro.will provide an initial .. =~ .

s R E BRI o oI RATRiy SISk oy LI cnre variabe

regiocedmiedigtdle oytdtaxieise( ADEGI, Brieflsnmogy mbgohurieetaigs eaflscombined by

PCR %ﬁ%@éac{i\ﬁ% %?'L%emoascy&‘a%xpﬂgmﬂg&ée%%ﬁ L athersifectliseisecess has
rom healthy do

nors can be purified by Ficoll Hypaque density '
certaipe AETRIGRAERN StelloRe EHINEIS BT SO rRTHIRRINGY cBNMOLT e oW eldpibpites, or
optinBHRIRLERNRIGAR RE RIspended in RPMI supplemented with 10%
heat-inactivated fetal calf serum or, alternatively with 5% 20

heat-inactivated human set-urn and mixed with 510r labeled target cells
The mxFeIsNGudrtES ahhéarpeainy GiareaettrizeskbypassuoiatiphrooGasdtad used to
._with their cell surface, at various ratios of .effecto S I :
R L A
identieahamdingakithnddiBA TapAYitkhashiheflnarast satetralete BiEEepRlin beahy and

kappdE£RRANEINAIGANG MABIE IS dRleared @%Q@%&%&@%ﬁ? SreesHredyeated

. by a fluorometer. Another 25 alternative technique may utilize the .
nucleghghaseorroitisrgatedns frkinieirdisuuckadda Remssemsw iihyamibication;
optink® @XdRiRG byiviable seliaeniicfrysified abboRTMbH IgGakeandlse iagak, 1991,

5 B o A ol A Qo 408 SORBCH i of th

transidepe ndifgiensiks.effector cell type used. Samples can be assayed for
cytolysis by measuring 51Cr release or the presence of the EUTDA 30
chelate in the culture supernatant. Alternatively, luminescence resulting

For begnilth&coxidanid et ichaiaryeitle cegians ahner8uEwr srdbie adisorresponding
non-&AThPT488dnapesienalaNbRAdiea san AigeJoesesiadeabtivasiapsroximately at the

combinations to determine whether cytolysis is enhanced wi muItLpIe

midpRigh GHidhal SPHERARANARSTERE1E 1 BRIUE BRI 008t 3cact chain,  the
oligo@mpteimesindepandenl &y intoxiels {fpDE Jdddbrosttandt distisGHAGBan segments

of IS%%I(?(P gh%?egggegeﬁg E)eo%lfg Eartg %}Ilreg tt)xlélt% ta% @r%%iﬁ Es (P ;c):rcycfdgg}?CR amplification
products of 150-400 nucleotides. Typically, a single variable region oligonucleotide set will
be broken down into two pools which are separately amplified to generate two overlapping
PCR products. These overlapping products are then combined by PCR amplification to form
the complete variable region. It may also be desirable to include an overlapping fragment of
the heavy or light chain constant region in the PCR amplification to generate fragments that

can easily be cloned into the expression vector constructs.
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variety of known techniques. For example, serum for complement can be
obtained from blood 5 in a manner known to the skilled person. To
determine the CDC activity of mAbs, different methods can be used. 51Cr
WETLKEH AN for example be measured or elevated membraﬁg %&Frzr?g%?ﬁf)fg’
can be assessed using a propidium iodide (PI) exclusion assay. Briefly,
The regenerewts ezimpizashonhaumizsdreymanddiebedheinppedblgitssigndbats then
combGRASGRITANRLS ﬁgm&af@éahgf?’@amiﬁtiéﬁ RGPS auHE QicH, 37 Gatranslated,

Serum or plasma can then be added to a final 10 concentration of 20%

polyaderyaiion.thandellEHTCUBLASY S HRaUOR 26598FRAT AR cANEHromiPEREIPR  vector
constSREPIACABRNG asldeidio dhaPtaakitiom itoaskAGS dub&c Tdenhinddiiatoan single
then be gnalyzed | ediatel flow cytometry apalysis _usi .
vectop KGRI ST AN e Lt STRATRE, o e R P el which are
then fiseddioef@nt achisst|nadinexresmdirtephafithRlassals follssari swadedctian of
h before, the assay with a.densi 3 X elin tj -guliyre ey
exprepet S 0E AP S TS el MANETR ISR IS consiueted so
that RER ceniplidredintdisarsceifitripieanas!ighh S cRBEA ComiFsPERIFSYrk be used to

reconmﬁﬁ?%%wyhgﬁo?ﬁ/mﬂfg(ﬂmam grawthdnerivse pRREFIMNGEDHE%sed to express

saponin for the determination of background lysis and maximal lysis .

comp#é@bebm.%ﬁ}éaﬂme&6&%11?6?@900&3%%{ $OBR? EHBR é%r.»%“ﬁg” plasmids can

be coPdREFRAIEN dSfRRAEIfanEe2 0y /M dinisatyplasaraiar cqmaessiim DM HENbodies
(prew. m]ied fo 37% Is added to the cells and incubated for another 20

Com%%m%?f‘? €2 MgPEeRE8om each sample are added to propidium iodide

solution (10 kg/m. Then, supernatants are replaced by PBS containing 2.5

Thus"Y %‘Ao%@%d%g(gf&fﬁlg%@%ﬂ?Eﬁé%&ﬂeﬁlﬁwém@ym&mw@@mtamodies

hm Is meas at 600 nrn using a Tecan Satire. The pergentage specific h
of thiyisivehsionl cuateds 48 TSRMGIASTIRURAEHHeR BUNaniRs RLEAEEPS antibodies that
retain aT1PAr BHOrRRCEBRE! W?Wﬂe@ﬂﬁb@&l’e@ﬂ%tm&bﬂmﬁﬁon, such as binding to

L

sis-fluorescence background) x 100. Inhibition of cell proliferatiop, by;.
T NSERTEFAIAUBCHEE. O, BRI GRS e BB AT ootiescan be

combTHeAOeionabantits TG antivadiasman, famd@ekamsgienbeatcbalsd Witlsreate
. 5T468 positive tumor cells or GT468 transfected sumer £olls @37 G fkion,
addlté%%tri‘%ﬁ hnras?%h%n%afg rggh ugl%%%é;ﬁa%%, washed in .Annexin-V binding
buffer (BD biosciences), and incubated with Annexin V conjugated with

. FITC or BR-Riggeienges) for 15 min, in the dark. All cells from each
Bmds?g %Iénca%%e f&ded o PI solution (10 ug/ml in PBS) in a FAC(§

| tuhe
The a8 R ot L AR S5 TRSSbOVER S Priding asseys.
such2008414 Q3 1ORCRER20081902(6 3 AHEIS AL Webstery Bder dmnhibitfbrowescence and
cell-proliferation by monoclonal antibodies can be detected with
flow M Afe &Y Sllable kits. The DELEIA Cell Proliferation Kit

(Perkin-Elmer, Cat. No. AD0200) is a non-isotopic immunoassay based on

the measurement af 5- -g('i-.‘gseoxyuridine (BrdU) incorporation during
Chaff'lﬁt,&ré‘f/arﬁ Iéé)r?s%é (ps)}%%fg{rg%}% cé Is in 5 microplates. Incorporated BrdU is

To metbcted (&g tansiisivsalsehednbrisidomas b Beye Ty aiBRtiEE P mer

flasideIECtO Rl pig fiss sl apa-ANAGENAltas veIRY iy Elubenatibboienctan be
antibody is washed away and DELI:IA inducer is ad edﬁtﬁ (r:i
W

e igsociate
prodBER O R B th BRSSPI sSTGH, WIS 1y rcpreoesse
condeighiiedlusseseentrufielatasonithopeaphpneitts o therDEL-Riphinckecen. Thetein A-
fluorescenc asured - .utilizing time-r gfllgggomgtm in 10We, liquid
Seph&é%%t' i ?ilg%%&%?ﬂ%%acp% ‘fﬁe%’N%?eiS)e/??ﬁleggs%n the cell ogea%ch welia.nce a
chroRreefinidal stuctiege purity. The buffer solution can be exchanged into PBS, and the

concentration can be determined by OD280 using 1.43 extinction coefficient. The monoclonal

antibodies can be aliquoted and stored at -80°C.
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Monoclonal antibodies which bind to GT468 also can be tested in an in
vivo model (e.g. in immune deficient mice carrying xenografted tumors
inoculated with cell lines expressing 150T468, possibly after transfection
WRLHSLHRTRe their efficacy in controlling growth of GT468-eXpresaimge 0263
tumor cells. In vivo studies after xenografting 0T468 expressing tumor
ce!ls into _imm_unocompromised mice or other animals can be performed
To deHSiRGANIROdIgS ARG HIRYEAEO T ABLRAGISS FBRHRE Bifiadmigierasttipes, site-
~ tumor free mice followed by injection of tumor cells to measure the effects
directest grasHiiBloHECHeABIEASERSHR SAB RO ors or tumor-related
symptoms. Antibodies can be alminstered to tumor-bearing mice to
I determine the therapeutic efficacy of respective antibodies to reduce
soty R AGFHROMAH  hhetastasis or tumor related symptoms. Antibody application
To deGathine tenmbiyed wituapplicatibodifsotbey subittifcey tls Gyusttigmercial kits
. drugs, %rowth,25 factor inhibitar le hleckers: apgiogenesis. te coated
o o B T Ao 3 e e A S Ban b couted

with petientinsedidcidyfisr ddnsbingtiivs Pirtearfary iRatsdc sideBrRAYO PIb dRitedIcS or
purifiy RNBediGHBLNe M@ﬁmrﬁﬁémﬁﬁ%ﬂt% inaGylatedwitlh antibrdies Racted
57

control reagents and thoroughly investigated for sympto %&possi%

with F@%&M@T’@éﬁﬂ?ﬁ%f  BESsibE SRy BAHsE DY R
conjudRRlCatNROT QR46S anikgdins pratticuanlybindeatdodedoxidity R TST é8Btrate (1
xpressing tissues including placenta. Antibodies re iZing G T468 4
e/ R SR Spetics L St e 8 e gnocloral
Antitpdierizyside éfiectBmiedidtet Doappftaadh ofandrrociendales described by the
Iﬁ@gjantibodies in humans. WO 208/110379PCT/EP2008/002063
Epitope mapping Mapping of epitopes recognized by antibodies of
invention can be performed as described in detail in "Epitope Mapping

Flow%qg%gﬁgu@g?gs in Molecular Biology) by Glenn E. Morris
ISBN-089603-3

5-9 and in "Epitope Mapping: A Practical roach" .
o oRn e RGBS B0t S0 A N WEAHBA, IR £ mice o
bindifayf mBisResifcMitapseificiMolectlle s ipiicingi G 46 8 T8 cytometry can be

used. Cell lines expressing naturally or after transfection GT468 and negative controls lacking

| .
13/ peroxidase-

GT468 expression (grown under standard growth conditions) can be mixed with various
concentrations of monoclonal antibodies in hybridoma supernatants or in PBS containing 1%
FBS, and can be incubated at 4°C for 30 min. After washing, the APC- or Alexa647-labeled
anti IgG antibody can bind to GT468-bound monoclonal antibody under the same conditions
as the primary antibody staining. The samples can be analyzed by flow cytometry with a
FACS instrument using light and side scatter properties to gate on single, living cells. In order
to distinguish GT468-specific monoclonal antibodies from non-specific binders in a single
measurement, the method of co-transfection can be employed. Cells transiently transfected
with plasmids encoding GT468 and a fluorescent marker can be stained as described above.
Transfected cells can be detected in a different fluorescence channel than antibody-stained
cells. As the majority of transfected cells express both transgenes, GT468-specific
monoclonal antbodies bind preferentially to fluorescence marker expressing cells, whereas
non-specific antibodies bind in a comparable ratio to non-transfected cells. An alternative

assay using fluorescence microscopy may be used in addition to or instead of the flow
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In yet another embodiment of the invention, antibodies to GT468 can be
derivatized or linked to another functional molecule, e.g., another peptide
or protein {e.g., an Fab' fragment) to 10 generate a bispecific or
Wt‘ﬁﬁ?ﬂ%@a it molecule which binds to multiple binding sites BF@F& 08/002063
epitopes. For example, an antibody of the invention can be functionally
cytomigitired sy, Bplbhaaiiciecsiaiy, webicudiescritsAcabarenandsesamigd by
ﬂuoreggeggg%\(@%g%)gne or more other binding molecules, such as another
antibody, peptide or binding mimetic. 15Accordingly, the present invention
includes bispecific and multispecific molecules comprising at least one
ImmdiishiabrdiRenceesitesiedpy 61468 and a second binding specificity for a
econd target epitope. In a particular embodiment of the invention,.the .
I ord U RIS R P ey, B PR et S e Caemjee o
bindirgr afhumare!Frablphizodoeptor {CRB 9} lor xirasihee €EPt68, engm@DBluorescence
; e.invention; i ' ifiG: [ ific ;
i Dath o g Eaat O A ERARSy o

after gpprEassion) SFESDrapd| ety menTdsfedadkingrdphiffesgpression are grown in
cham PRI ¥TRERNRBH SR USARN Biskitand 10 tavaeivells exaressingsidfdted with

,,and/lor being characterized by assqciation of GT4 ith their cell surface.
10 95 B OEHE 4htt o SBEE hCRHABE oo A P By Lokt e/
strept6dd 6B aDellorchritg charfctarinit hyednaotiatiparafbihddshyith sheédficetitreated.
cells 11362 B.Sllector 25 gelle and mey. fager Feseeeptormediaad elfeciarasac.
cell activities, such as phagocytosis of cells expressing and/or
After brinignh ageltterire ebieagsd clatioaro AGR4BD vidlre tiedirobtheusadeG secondary
antib 'M}_’egﬁ&e M%S@LM@{ aydolxicity (ARGHEs): EYIRKING 1BIEASE: Qlamined by
generation of superoxide anion. 30Bispecific and multispecific molecules
fluoregeenee imiEREEAPEan further include a third binding specificity, in addition to -
an anti-Fc binding specificity and an anti-0T468 binding specificity. In one

embodiment, the third binding specificity is an anti-enhancement factor,
TOtal(l’:%%%? rtif?ﬁ?lé.gfrhﬁ? fectité icﬁchﬁﬁfggd?o\ékgﬂrfﬁggspr%rteeiﬁ% B8R fed o
paraf@yhatdedy dctisityd amdi tipermbybiticrea sasht i ¥R Efe spo hiséng gediist ¢hé non-

target gell. The "anti e on".. .
per o S NG o Seiaithdi OTach cap be prapined
Additiragherrgrtiatigaralifa tingdtiracgivencsmhecanaleyl barcarijainerath tight
junctiGEeRifteRNELtergby frsulis imanehangemeniroftheifestRfitie and GT468

binding determinants for the Fc receptor, or target cell antigen. The
localizgfAnapitidBr s PEREFRS PSR BIRA%N Fe receptor or a target cell
antigen. Alternatively, the anti-enhancement 5 factor portion can bind to
ti{y that is different from the entity to which the first and second
% specificities bind. For example, the anti-enhancement factor
Anti-Garidn gGremins ducttottesiedfoetetetyityiwiIFT 450 3n (R8s bePetonBlotting.
BrierlyDAf) LoAMElel PRGNS 64 1085 GRS BRIRGEASRI IBMIHIE can be

esponse against the target cell).”10In one embodiment, the bispecifie and

prepapat gahseliecipdlecendiier dadprlantivie (SRPHsel ey mifla gepdentraporesis.
Aﬁer%&é@%ﬁ%ﬁ%{“ﬂ'ﬁ@%&%@éﬁ% 'lggl &tfjgwﬁllnbﬁaﬁgﬁpfef{@%r&#llﬁfo@esiﬂ%d ' ranes,
chain Fv. The antibody may also be a ljght chain or heayy chain dimer, or
block P T SRR R S P ST T R eced
usingd@sicrtbastifpGastnexidisel and Sedddifed vathlBelanitzadie may also be a
binding-domain immunoglobulin fusion protein as 15disclosed in
US2003/0118592 and US 2003/0133939. In one embodiment bispeeific
Immumehinteitlspraitifiy molecules of the invention comprise a binding specificity
Anti- {9t 493 FEOaBUNAR AandzCalpRaRaiege s O RasHr f%aqomégfe&{agen by

cell, and a second binding specificity for a target cell antigen, e.g., 0T46 .
Immunohistochemistry in a manner well’ known o the skilled person, e.g. using

Westgﬁnﬁ
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20 In one embodiment, the binding specificity for an Fc receptor is
provided by a monoclonal antibody, the binding of which is not blocked by
Wguzf)nggp (i]r3n7r9nunoglobullin G (1gG). As qsed herein, the term "&%ﬁgg&g}ﬁ%‘oﬁ
reters to any of the eight gamma-chain genes located on chromosome 1
These genes encode a total of twelve transmembrane or soluble receptor
parafopBaldstaAsR M B SERIUPRIASHA R o8 PEahBmARPRICSPHFUnsEaions fixed
with {aea8HRAERY{CERM, hegasnmeaRiteDI2 annd Rgerrumaidll (BRkRH from
_In ane preferred embodjment, the Fe-gaé_nma receptor is a human '%{95‘ fumors
patient§eHHNE TOUAR ST He PPSEUET SN Ant CRaPAsferiZinoRtof hEsE" 0

inoculpeferat reeihddhenatgntinie spnataesosipedr3 dftoy Fangfertdtral GR448 For
1mmu.?8£)8s/tgggr§ﬁ21 %gg Indyess r%hgc%% 69‘07?%%(30%5“[[%2 gﬂ%&b%'tgg B Wel! _%&fseradish-
c-gammaRl, Fc-gammaRll or Fc-gammayRlil at a site w ich Is distinct
peroxiftarn thej FEyedigdigusiteroftheorezeqbtantarrbbih @stitinsichidaimg® aegording to
ihe veRlRgked substantially by physiological levels of I9G. Specific
anti-Fc-gammaRlI antibodies useful in this invention are rnAb 22, mAb 32,
rriAb 44, mAb 62 and inA.b 197. In other embodiments, the anti-Fey WO

Phag 968/ 4d@TEARGITIESROPBINQ2ASvesepsiariedy is a humanized form

f Jonal antib 2 (H22). Th ' d characterization of ., .
10 a0 R 5 DA TS HEUL 00 Chm g T 008 T el 8 thei
abilityl 56 (R)iAB96h5003@aid Vi@ KDZ32f TdedH22paenibagly(PréeRicing/celbeing
charac%g%%%?z%fneég%scitgtg%gt LPANRIGAR, THRE Gultunerfep!laghion amNaYeRRsEional

er the designation SHA022CL1 and has the accession No.

antibogRaci wity i virstitidtpervide feyiatidmpsenine REOTHR Bitam Y Shesmers for

an Fe receptor is provided by an antibody that binds to a human IgA

_receptor, e.g., an Pc-alpha receptor ?Fe-al haRI (CD89)), the binding of

Antibegi Fpl%"ﬁ?éféﬁgﬂffﬂﬁﬁf‘tﬁ(fé’%@ﬂxwt?iuﬁﬁg(ﬁhmunoglobulinA(IgA). 10
BrieflyNgol§HdrpBdnierapialls s inmenieNKodetuaeibeyganenproducieaf ok or other

alpha-gene (FcalphaRD located on chrgmosom . Thi ' .
e B BT AN TRE o S TR e L AR B i,
follovistOtsDgsiF ofdphaRi{@De Sy isheongtisuiWetiedxpffestaFelis can be suspended in

RPMP%%%BP@(B%E{E’P&EE}P%%%Q%Q&R}%U&% godnetronhilic grandReiRsy Auth 5%
‘not'on non-effector cell populations. FczalphaR| has medium affinity for
heat—@mﬁ‘l@‘ﬁﬂlh&ﬁﬂmgﬁz,“wmfﬁ misqd iNeReaddd!tRsi RpRR e o TRISTEREC T 468

and/oflggh@%}lﬁ'fééﬁigzgﬂ %Mj%&%ﬁ%&ogmﬁwﬁ@gl@m ahc{%eaﬁa@fdtiepdﬂeﬁmms of

mmunology 16: - . Four Pe- -specific monoclon

B T T L YR

enharifigidigdhe (BATDA) Aihitihly dbromiwehavecheenfiBswien (Vitntbérenancing

Iiganc? W tigg{f g:sl.9r912?)als_één @erﬁo'de]aﬁ& gﬂ@&g@&mg@%@l%ﬂq FEsgARIMAaR  Another
are preferred trigger receptors for use in the invention because they (1) _

altemt@@mieége@mméﬂﬁyedhqm&ﬁét@nélﬁtﬂf&@@l@.g‘fl,ﬂi‘n](‘)‘ﬁkf%’ﬁ%s%dm%‘mm

yeno&‘%%%ﬁé‘xg%é ANehLeBC GBS ) FREXPIRSEadaatiliaM RVelS e then be
5,000-100,000 per cell); (3) are mediators of cytotoxic activities fg%gﬁ" o control
f .

addedy pSCarigRR GORSEBERYOTE) [HalhxratoBuRAR 185 WRiGE M HTdsEh
AssapSHERS chitsbadhng Beli-antigeiastangrted depdiriing on the effector cell type used.

Samples can be assayed for cytolysis by measuring S1Cr release or the presence of the EuTDA

chelate in the culture supernatant. Alternatively, luminescence resulting from the oxidation of

lucifer yellow can be a measure of viable cells.

Anti-GT468 monoclonal antibodies can also be tested in various combinations to determine

whether cytolysis is enhanced with multiple monoclonal antibodies.
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In another embodiment the bispecific molecule is comprised of two
monoclonal antibodies according to the invention which have
complementary functional activities, such as one antibody predominatel
WRGPY By inducing CDC and the other antibody predomina‘fgg/w{%#\b“
by inducing apoptosis. An "effector cell specific antibody” as used herein
refers to an antibody or functional antibody fragment that binds the Pc

Compgg&gg;%éjefngy%c opog‘jjgﬂgfgpg_d _antiquies _for use in the subject WO
2008/110379PCT/EP2008/002063 invention bind the Fe receptor of

Monoglpaatoneiefid 405 antbodirshcanmest kstrsdiey badoahbuteimesdistefidiulitsing 2
varietP STUSRAVR LGN IE N QGO0 s 6Rn FBFRIIBI SR M RHANG: GHARICR-den blood
_ Involved in the 5 effector phase of an immune resgonse, as oppose% to .

in a npEnepEARVR QribicatiVat TS RRsLe SrEMIlRS RS RSHYEY R pParytifTerent
methdiRMdneealisdciicie ealisolkay deid:cmyaphoitarigiagd eg, dkvwpbdaytesbrane

.0., B cells and T cells.including.cytolytic. T ¢ CTLs), killer ¢

pem e e S ARSI SAe T b e8aF iheny, eree
cells galpmwrshehatfeaxcEliéngantiodytabaiehstdeliariontichasopriliorS shmAb for

10-308H8Ctar pRlls exREeRREReRITlE bR recaninis a1 S0y @hSRESHiRd to a final

immune functions. In preferred embodiments, an effector cell is capable of
concefEitng bt Suy rskhacktie dnenhriegatdxiCyadCe ming Al cells from each
sampREEARNIGaPad o PINebicieh AR & EAEY RxaMHe, MNesWasthen be analyzed

. acrophages, which express, FcR are inyolved in specific killing of target
Hmme, &fé%ﬁ?ﬂ#?@vs@ﬁﬂﬁﬁ%%&%ﬁ&%ﬂ%ﬁ%@éﬁ%nm of the immune system,
or binding to cells that present antigens. In other embodiments, an effector

cell can.15 0 t t] t 2ll, or mi nj
o A0S RO FOELA NSOk PRI AT, i o

emboHimeot af thistersasuet|ageyreskin 24 hdredxa sl esexpretsioteatity of 3 x 10%well
in tisfxlféigéi@&@a}ﬁ{@@éo%‘?%ﬂé%ﬁ& o hesupHegRle, Ry dneriarineR it Mehoved and

%N-y), This enhanced expression increases the cytotoxic,activitty of .

the cqtls. grennriRIadd BriFgliaes Ayttt argias, aniepkeids ar inghbated with growth

mediRagORWIREE EdYSa adatgetmnigen erpadivdet el Rerhatgescell " slealiround
. mean an esirable cell in a ject (e.q,, a human or.animal) that can

5535 BELARAEUEH o St SRORSS Yt L T e BBt e

supertauget Getbisoack ek Bi84simy bhuwene rprassiog GiT46 draRdydMNejprgwarmed to

3 7°Cfr11sa5%8§1r%e%@ Xe%%s%f/aaiugﬂbg{e@ %16 %%Qriéﬁcﬁﬂé uc{tf %G?GCC QH? cells from each

expressing 0T468 and/or being characterized by association of GT468 2

sampbyan addad Eenrepifiem tggida sy ininade duwsrbellbcBipsermtaatipre replaced by
PBS EBHISRRELHIS cuigsiohtibR RIRsaRtinveRieheaBRRBAdPsISEEitation at 520

. chemical techniques (see e.g., D. M. Kranz et al. (1981) Proc. Natl. Acad.
nm iSRPAgRE ﬁ@%@ﬂ,%ﬁ%@%&ﬂé@@?ﬁ%ﬂ&?ﬁ%@% &?}%{%@&%S {ai&ited o
followReading}cidicrépambinnbinteckniqiedluorescence background)/ (fluorescence

maximal lysis-fluorescence background) x 100.

Inhibition of cell proliferation by monoclonal antibodies.

To test for the ability to initiate apoptosis, monoclonal anti-GT468 antibodies can, for
example, be incubated with GT468 positive tumor cells or GT468 transfected tumor cells at
37°C for about 20 hours. The cells can be harvested, washed in Annexin-V binding buffer
(BD biosciences), and incubated with Annexin V conjugated with FITC or APC (BD
biosciences) for 15 min. in the dark. All cells from each sample can be added to PI solution

(10 pg/ml in PBS) in a FACS tube and assessed immediately by flow cytometry (as above).
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30 In particular, bispecific and multispecifie molecules of the present
invention can be prepared by conjugating the constituent binding
specificities, e.g., the anti-FcR and anti-GT468 binding specificities, using
Wittt Aown in the art. For example, each binding specifiély*8RIH#002063
bispecific and multispecific molecule can be generated separately and
Altentht?amg»omuga@dltd@ﬁiﬁtiW@Q@@B!m%@ﬁ@TlﬁPmemﬁ@&a@mhercan be

detectV\A ng*x{]e%naqq f(%li %ﬁ'eeﬁl@r%“%%ﬂﬁl%r Bgﬁ)tﬁ fe?aY%g%Ytﬁlserkm-Elmer
NKI use

ng or cross-linking agents can be for covalent conjugation

Cat. wae:m&)bmmfmmglcag@mgmméwan YheéaPB%}Hﬁm‘?QéOf 5-bromo-2°-

C ( ), 0 i
deox aC|d D@B ogﬁi%t%gmiﬁﬁlcﬁ%D%ﬂ%%%ug%%n%ﬁ %ﬁ%ém%us "

mlcroﬁaﬁﬁrlaﬁﬁﬁmﬁﬁ}ﬁﬁi&ﬁ‘i@ étsedf’éelﬁﬁ ysifjguropium labelled monoclonal antibody. To

al!ow(séeﬂfl%%é@}ed!@t%@&i 4=(Ntaaleiridamne bype velehexanesihe atkoxyiaien. Unbound
ulfo-SMC ee e, ,,}Sa.tpovsk et.al. (198¢ Med. 160: 16

antioqqy VIR ETEN- t‘% 8&”&& é’a&‘?c“u“?ﬁ‘éiz %‘ﬁs%gﬁ%f“i)oﬁw‘éf?rﬁ%?h g the
labellmbdmdbdhoseodﬂﬂunbe,dvmeﬂéamwc(ﬁe highdyl flsiokgteiil B8 tRiowith components

of the %ﬁ%ﬁiﬁuﬁéﬁ Eg%{ﬁ}%%ségr%g %:@ag&x%ﬁgs) 1?(%92&& tﬁﬁlﬂ-x@%\@!@ﬁ%%%etry n

139: 2367- 1 02375). Preferred conjugating agents
the dfav?etlsm\m preaastifiaabivthe DBbthsavtieais @ﬁbﬁﬁ@ é’l%@@h‘@?ﬁrcal Co.

(Rockford, IL). When the binding specificities are antibodies, they can be

conjugated via sulfhydryl bonding of the C-terminus hinge regions of the
Prec%‘ﬂé&W@halns In a particularly preferred 15embodiment, the hinge
Mond€gian istpedificdiaEmiditcat 8 alsmbeat bt sedfbydnyhrdsidiesmodel (e.g. in

one, prior to conju atl ternativel t f
1m1mg‘§ (%gcé%/ ol&éog FIne Sme " grato?d:}wu ef%r‘ensoggp%r@dvgg%g%kI%%g%r:g%%ssmg
GT468meskibét catbr Thimsfestion i pasticulmdy theisfsiffitaste ith e vispdingc gawth of

GTA{BS g}ﬁg& pesifis polggule is a nAb x mAb, mAb x Fab, Fab x F(alf)2 or

X Fa fusion protein. A bispecific and multispecific molecule of the
invention, e.g., a bispecific molecule, can be a single chain molecule, such

In vi@S axiRglerhaiplisRecHic b dypr singleush@irells into immunocompromised
mice or other animals can be performed using antibodies of the invention. Antibodies can be
adminstered to tumor free mice followed by injection of tumor cells to measure the effects of
the antibodies to prevent formation of tumors or tumor-related symptoms. Antibodies can be
adminstered to tumor-bearing mice to determine the therapeutic efficacy of respective
antibodies to reduce tumor growth, metastasis or tumor related symptoms. Antibody
application can be combined with application of other substances as cystostatic drugs, growth
factor inhibitors, cell cycle blockers, angiogenesis inhibitors or other antibodies to determine
synergistic efficacy and potential toxicity of combinations. To analyze toxic side effects
mediated by antibodies of the invention animals can be inoculated with antibodies or control
reagents and thoroughly investigated for symptoms possibly related to GT468-antibody
therapy. Possible side effects of in vivo application of GT468 antibodies particularly include
toxicity at GT468 expressing tissues including placenta. Antibodies recognizing GT468 in
human and in other species, e.g. mice, are particularly useful to predict potential side effects

mediated by application of monoclonal GT468-antibodies in humans.
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bispecific molecule comprising one single chain antibody and a binding
determinant, or a single chain bispecific molecule comprising two binding
determinants. Bispecific and 2 5 multispecific molecules can also be
WK molecules or may comprise at least two single Bh&iFF2008/002063
molecules. Methods for preparing bi-and multispecific molecules are
Epitoplesoriijgdgor example in US 5,260,203; US 5,455,030; US 4,881,175; US
Mappég1§?e§%péﬁe%o%‘?ﬁzé&%y%@oﬂa@Z?%&ﬁié@éﬁx%@%e%&&?%‘h%@éﬁbed in

and US 5,482,858. 30Binding of the bispecific and multispecific molecules

detail iy {Hemitape difrppargeteotese b MsHimdnda bickepjandlitirey) by Glenn E. Morris

ISBNI0398H08Ry e p @saayEdHe e VAo INMUR@S SAY {I3MN FAbeBcal Approach
analysis, a bioassay, %.Sgﬁlgrowth inhibition), or a Western Blot Assay.

Serieseaith byt thwea Mady Sty @atebtd e presence of protein-antibody

complexes of particular interest by employing a labeled reagent (e.g., an

. anti ific fqr.th fint WO
L BISg%é@?@ég%ggﬁ'f%ﬁ‘ﬁ%‘?ﬁ@ﬁ%&é&?ﬁe,&tﬁ%&&R-antibody complexes
In yetcanther detesiodensivifles: gnvantionzgntibdihket anfibttigenrbartebiodiized or linked
to anJ{ﬁé}”%&r%\é!H%‘P‘H&%e&@iZ&%ﬁ%ﬁ&%@%ﬁﬂ% ng%@iﬁhﬁegggﬁ@%ﬂ;%gent) to

complexes. Alternatively, the complexes can be detected Using any o
genergfg RtiRCHiser impilirsadiaye egicekBinp indse aRtibdel; bipg sites or target
epitop@dipactivalypabeladandodsesrinme radighomwanasspuraMAl{saakdar (e.g. by
example, Weintrauh, B., Principles of Radioimmuno ssa}ys Seventh b
chermigg oo G i AT MGRRLY AGRLG PEIRE GBS 5l dB GAR" more other
bindirf§onigégutareioh h9 a6t Heh endblidgachisetidotopéndary hedetected by such
means as the use of a 7-counter or a scintillation counter or by
autoradiography. 10 H. Immunoconjugates In another aspect, the present
Accoritipghtiothfe apueeentiniaven 0T 6 S1elud e dbi srnsjdigatanidtio multispgpidigtiomolecules
compfIHE Q. R08RE BHEDHBRIRA S YRIGKINAEF USTUS 8- 20 ATOERURP BHRBAE S§RB Eicity

or a radioisotope. Such conjugates are referred to herein as

for a sEARAE HBkSHERIERBS ndnRaHER) Fited RERE I ORI Ry BRiPBr Thiprgcond target
epitofRYIOIOXIRG asecpeseried BuasniPEuRMERNICIRE4 6y toRXihe TRy IOiaXieeceptor
ent includes any agent that s defrimental to and, in. particular, kills cells.
(CDg%ie%ﬁles ?ﬁ@]ura‘ég{’éﬁ%,ec%/t&?é%]aﬁ‘ﬁr %ec’gﬂer’artrtfllleci1 ﬁéﬁt,le?h}al%lﬁ éror11s'1I|’3((5:-1,g§ ¢ and
multisperefioenotttabay cimasle pusiediten bpbsid & osigranistiRe, RiribhphsBner Fc-epsilonR

expreSQl f.i:‘f’%@ctg%gﬁ'é?ﬁ%g%?g%lg@gﬂ%g@#’&éy ARG IR ar cells (PMNS)),

mitOxantrone, mit ctinomycin D; 1- dehydrotestosterone,

and toyterestertie sxiseae i Stankan e shunwicTresb ParSROCiatien of GT468 with
their &APHENRUCIMIREE BiRpeHR UnBaMARGSHRR 8RflcaUERIRYNEFAREIMIE expressing

agents for forming inununoconjugates of the invention include, but are not
G40k AR S RGP RRRATRESS P2 SoNBg ity %‘}%‘-ﬁ”{é%gﬁféﬁﬁﬁﬁ&fface to effector
cells mthiagyatijiper Cylaxadpne fedlarabiffdotbtiostiusatitidesastidvivephagocytosis of
cells %‘é{éa%ggné%g’rég égggog %%55%%%%5%5 é@é@%ﬁﬁ@ RIS Naich their cell
surfacey elopaspheneridentinesiulang ditesivionA0PE6), streytozordeme.mitgmpetion of
superg;d@glglﬁjﬁqichlqr(_)diamine platinum (11)_ (DDP) cisplatin_),_anthra_cycl?nes

(e.g., daunorubicin (formerly datmomycin) and doxorubicin), antibiotics

(e.g., dactinomycin (formerly actinomycin), bleomycin, mithramycin, and
Bispeaifth 2y inHME)c anel @iliesnitotic agemsde ¢in ilehigtinRlude a third binding

specificity, in addition to an anti-Fc binding specificity and an anti-GT468 binding specificity.
In one embodiment, the third binding specificity is an anti-enhancement factor (EF) portion,
e.g. a molecule which binds to a surface protein involved in cytotoxic activity and thereby

increases the immune response against the target cell. The "anti-enhancement factor portion”
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3 0 and vinblastine). In a preferred embodiment, the therapeutic agent is a
cytotoxic agent or a radiotoxic agent. In another embodiment, the
therapeutic agent is an immunosuppressant. In yet another embodiment,
W& utic agent is GM-CSF. In a preferred embodimeht, ¥h&2008/002063
therapeutic agent is doxorubicin, cisplatin, bleomycin, sulfate, carmustine,
can beehlaraibbdiilfungtidophasfivdmitiezorertior A ligg@l that binds to a given molecule,
€. agl()a%%/le]ﬁO'b‘}I? H yﬁ?%@ 0RZ963-AnfROMIER e RERSRNbIMRNEGELt of the

also can be conjugated to a radidisotope, e.g., iodine-131, yttrium-90 or

bindinindeterminantsofereiheriea SPes qE IR SRARREEENLATS PliaipRgeqent factor
pOI’tiOI_QTéQI%{g@éﬁ*g inQEghesr sHaNAgea &aNaligdhera@benyigonjugaiBenbbiliement
invention can be used to modify a ra’ll\f(éen bio ogécg?ljrespon%e, ndthged ug 4
factor (pRYARR iSRS B ABrFEE AL Rrftitd e tB! ekRilA CREMICAITRETApaLtic
secon@8RMiS P& Remplaitide Riiugkanaibty tirnegnbeahpnoteinno fpnbyreptide can bind
ossessing a desired biological.activity-sueh proteins fpay include,far, .-
a Cytoin h&s! h%%?z‘&‘%ﬁé‘atll“y%’dti‘vé? ?b\f'm%ﬁg’ 5éfi‘rxi’e"f?§§’m‘e”rﬁ'}ftﬁlreof, Such
cell thasredulits, iniein iAgrpsed domonarep@teskrgamstiphtredboiing a protein
such as tumor necrosis factor or interferon-y; or, 10 biological response
modifiers such as, for example, lympholcines, interleukin-1 ("IL-1"), :
In ondstabedikieny, (the tasperifisrradimnbiserciés melsrlse plehA dRYEPHAY SOTRENG 25 @
bindirSlEpELAENG, faciols( GMakiih dy, arrnidngy e £OlNpablimsatugh factor, or a single
_ ("G-CSF"), or other growth factqrs 15Techn|qlues foslgglng{%%trmgrsg&h minimal
chain fRyr e tRIPRALHPES AifhBEia 8PS SRR Se&! ey Amon et &.,
fragmetonesionatAnibadiesFersingkunatargeting @ bDdegwibeCaméedner et al., US
rapy”, in.Monoclonal Antibodj el Jhet S t ;
<0 P e i
disclobat IDIUG0IBAR PR CohirdIReODAIG Péfvery (2nd Ed.), Robinson et al.
(eds.), pp. 623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody 2 0
Carriers Of Cytotoxic Agents In Cancer Therapy; A Review”, in . .
In onplGRABITRFHntiBRRAES Sad BRIETRS AR dRelFsF AfphiadBygntion comprise a
bindifiRpBERASHAlfQASF). RRAAD &0 (E985)hiR natysis, dRebeltsyfod Futurdector

Prospective Of The Therapeutic Use Of Radjolabeled Antibedy In Cancer
cell, 2pd & 35009 PRERAG ERS §{°Aﬁt| Ba%: o gﬁ{clg?xbgt%cégr% t%\Qnd Therapy,

Baldwin et al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et
In onal'e’nlll-}la-g](%nﬁggg %ﬁ@tﬁﬁﬁl%dsgé&ﬁléﬁg’i%? BraRerties Qf AnHBofikdl %R monoclonal
o Immuno1. 2:

onjugates”, ev., 62: 119-58 (1982). In a further embodiment,

antibatii, Aheibouline AfcohithdtaehBlaskeAtshiraaaaRERCE R ik dr- (Ediatdr, used
herei&‘ghet%ta'@g@lhgela £ e Atibpeete per GaRjugataditoganes located on

radioisotope. 30IIl. Pharmaceutical CoFmFggjitions In an%ther asp%%bﬁgerece for
chrompeaisat InvEHEB RIS hiistioY 2§, T HRIGHARRS ta P
isofogRNpRSkiar saNRId Mg aheoF e gomhinatiepiafdntbodiegahtheRirdgont), Fe-

inventi he rmaceuti sitions m f '
gam%@rigggg t%ﬁ%? a%cégrﬁltlgéé?i friers or di Ggﬁfgygggv%%@g lgn}%g%%%% Fo-gamma
recepkmow/a ladjumarith affthéxdipiertgrialdecordance with conventional WO

2008/110379PCT/EP2008/002003 techniques such as those disclosed in
Remington: The Science and Practice of Pharmacy, 19th Ed

ition, .
The wsedranes me, AR PiFBliSRIAG Bee REERSTIPROnPSI2| fipodies are deserived
by FRIFROdImaRtHIesemDpsISitians Dsuges & SohThikstionbbdiestipte (.gn,dpiope of
or mare) isolated antibodies of the irgﬁ tion Whtich %Jcthm{ dgigrg&t from the Fe
Fe-gomeppRhiditre 2@l ek o 8 MHi Br%td%rﬁllr?at“e/ VBt 5V B aucing Y
bindiePGiie eIMmbinatiasioithuadothes, artéodynihighipredorbiocitedy adistanially by

phys{(r)]%léggplevels of IgG. Specific anti-Fc-gammaRI antibodies useful in this invention are
mAb 22, mAb 32, mAb 44, mAb 62 and mAb 197. In other embodiments, the anti-Fcy
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apoptosis. Pharmaceutical compositions of the invention also can be
administered in combination therapy, i.e., combined with other agents. For

Wg)ﬁgggglﬁg;@e c.ombllnatlon therapy can |_nclude alo0 compo%g%ﬁg&)t %02063
resent invention with at least one anti-inflammatory agent or at least one

immunosuppressive agent. In one embodiment such therapeutic agents
receptocnideosy és orhwmraiarhi Al meRnsi e amibader2a{ B2k rohg A augtign and

charac?ehﬁﬁ‘&@ &F?H§f-?1_ @'Qﬁhéi}@%l@%%m%@m drdgard 2 ;eigebg'e@l QQ@I‘?}SémG!llﬂﬁnunol.
or example, aspirin and other salicylates, Cox-2 inhibifors, such as _
155 ({3100 (00 o LRt S 5 RSO S e e epasicd
at the(MattifichdTipdeoopiaseOdNation) onaptoxerbéNapro99n) nadtindae designation
inoril), diclofenac (Voltare irgxicam (Feldene), ketoprofen (Orudis),
HAozé%Fqun%nﬁ lff)sot%eb‘ﬁﬁf? %gé%rhﬁr%%t%)ﬁé? (ﬁéﬁén), etodolac (Lodine), oxaprozin
(Daypro), and indomethacin (Indocin). In another embodiment, such

In stilf%%@xpgfé?&x@g%%%@ﬁﬁéqgﬂgg %ﬁﬁéﬁ?gdgggcﬁéﬁg %?Q@%Q%&%ﬁ@?&@@%@%'ed by

Inactivation of regulatory T cells like low dose cyclophosphamid,
an angibedy that A HsEod e SUBRER 182 JEERMIOTL e clibtbt-AMMBOtHERPIAR yEF-alphaRl

(CDs@P}q@t@s@aﬁb@em@m $416Fe thREP et 6 RERM D INEIHE GRenansRBIBuLn A (IgA).
C

emotherapeutics, such as Taxol derivatives, taxot itabin,
T SR SRR T AL A S S AR e v

alphaRy)clopites plinnitten(Syioxdn, Aticyioxs Neksawn [manokhier sandyebliaitentytively
. tibodies of the .present i tion may, be admini | inati :

e g R e S

exprespepatientsisciffering drephasesasesinerh Ha st ok bo rrmveaitssy byt not on

non-eFHES CRNGRILMRESS.: P A HERE MRS th@RGIN B VS BBHNEA 1 and IgA2, which

~_ embodiment, the antibodies of the invention may be administered in
is incregsgdnaRRih SYRASHARIUSEIREP EHIBraftblotod SAphe R dif-of- et al
(1996DCRRISARNOVCIBNSAIARAIKIBYWE 20084)0BFOPIGVERRBOSPL206 Tbhoclonal

.. still another embodiment, the antibpdies of the inventjon e . .
S et N R T
ligandabiirGip2&oantiinddies baeatideRTBM Avidntdies Rartti-BGER] 2%)-Heninael, 148:
1764)§1nd anti-CD40 antibodies. In yet a further embodiment, the antibodies of

the invention may be administered in combination with an anti-C3b(i)
antibody in order to enhance complement activation. As used herein,

Fe-alp {18 RRCEHIGAH N AOCHRBRIR GaMI eIz dICHIER SR Yor Rieath IBEVBRENtion because
they (1) are expressed primarily on immune effector cells, e.g., monocytes, PMNs,
macrophages and dendritic cells; (2) are expressed at high levels (e.g., 5,000-100,000 per
cell); (3) are mediators of cytotoxic activities (e.g., ADCC, phagocytosis); (4) mediate

enhanced antigen presentation of antigens, including self-antigens, targeted to them.

In another embodiment the bispecific molecule is comprised of two monoclonal antibodies
according to the invention which have complementary functional activities, such as one
antibody predominately working by inducing CDC and the other antibody predominately

working by inducing apoptosis.

An "effector cell specific antibody" as used herein refers to an antibody or functional antibody

fragment that binds the Fe receptor of effector cells. Preferred antibodies for use in the subject
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dispersion media, coatings, antibacterial and antifungal agents, isotonic
and absorption 10 delaying agents, and the like that are physiologically

com%‘atible. Preferably, the carrier is suitable for intravenous

Wihtidiu&ar, subcutaneous, parenteral, spinal or epidermgFT/ EP2008/002063

administration (e.g., by injection or infusion). Depending on the route of
inventeintimdtraeibis, mrenietivé eBaspsnstisia a aﬁﬁtyb&yba%s%hw%&y endogenous
immudgliigRELIfic molecule, may be coated in a material to protect the

compound from the action of acids and other natural conditions that

15may inactivate the compound. A "pharmaceutically acceptable salt"
As uskfersdn aisaliethat cefaing twl tesisdibiatogicaliactoelly whidieipaneotved in the

compound and does not impart any undesjred toxicological effec
S R A R
immusHchspatis ifeoelagidracditio pedaltscinid belbedduitdei Sahsy neheidddigon -8,

i salts includesthose deriyed from nantoxic INQroanic aCidsySYCRiAS: cells, natural

‘ymp%Ofa?gihﬁ‘ 'fcl,jr%%ﬁé,%ﬁgﬁg’%ic&g‘%&gcﬁy@obromi_c, ggﬁodic, )

Killer predispioteionhaegsthE ARECHSSWERSEORBI, rRFRBRRIEPg Ay HERE Vs cclls:

granug&%ézi%%@ patanfinaspaylisAsidsrRandisubslituteg alianpicagisters and
y

droxy alkanoic acids, aromatic acids, aliphatic and gromatic,sulfoni
carry QAR RAHBTINGS EHEE oGRS HTNE TROLS ST ik TREDle o

inducaarthnmaialsdsuchian setium, patassitit, (ARYTE}ilng, calciewrenhd thepable of
) like, ell.as from nontoxic organic amin s%%hgs FeR are involved i
e A1 E e ne. N-Meyidlbcaming, chibroprosaing, " "< "
specifibdlitimgdodtimpslaninendthyternsiarsitiecsrie Aleaperpentres gbthe immune

syste&?rgﬁggkitﬂg of @ﬁﬂﬁ%&é@ﬂ@%@&@@@&&@%&@f%&é{ anvaieivPtell can
methods kriiown in the art. As will be appreciated by the skilled artisan, the
phagoeytrs®AdAEFh BUEZER o tERTi 7t Oh RATOLSARIE PR r)fhﬁ‘r‘igeii%ﬁsm‘é Yedipaicular

FcR 5%%@&{&9& @etivm%@%m%m@j@rmw&zvimnwm%mﬁm example,
protect the compaound against, rapjd release, suc a controlled release.. .
expr OO BATTOPE PREBAORION0cE R RS NG TS (71
This tEARSEIRMMakRatches imicassicnbencapsulateditialyery FestemmaRl-bearing cells
. Biodegradable, biocompatible polymers can be used, such as ethylene;
agalr\?ﬁ'fﬂ%%% ?%%ﬁ%?ér‘fﬁ%‘%ae"s,ag% ygfﬁ%S F?g%%?aé%ﬁage?]g,c%olygrth%esters,
and polylactic acid. Methods for the preparation of such formulations are

" al t iHed Jathe Ah 88 eS Y« BRHSIAGRAAY that can b
Tar %%%ﬁol%éﬁ g%%%s%%&%%ﬁﬁﬁ éggfmgl,%%%lggbinson ed., Ma?éﬁigﬁc:nce;

targepdiie AN ARtibAdOF GPR, MYTEHoro WdPFRHE STRbeATRER disHaslS
exprédifBUABYVE Qfpdrinigrative, itmayhenesessary dsedatdhef GT468 with
~ compound with, or co-admjnis rtl%kz compound with, a material to 0
1t o) Ut R NRHOHOE o AP RS BE S IGLE ey Do S StepL T8
with i@ er SehjQativean @iy prihidecarrier cébis example, liposomes, or a diluent.
Pharmaceutically acceptable diluents include saline and aqueous buffer
solutions. Liposomes include water-in-oil-in-water CGF emulsions as well
Bispes fooavémtidtispdipbs onedss i ejhhepasqnigaay i et buftids using phemical
techniques (see e.g., D. M. Kranz et al. (1981) Proc. Natl. Acad. Sci. USA 78:5807),
"polydoma” techniques (See US 4,474,893, to Reading), or recombinant DNA techniques.

In particular, bispecific and multispecific molecules of the present invention can be prepared
by conjugating the constituent binding specificities, e.g., the anti-FcR and anti-GT468 binding
specificities, using methods known in the art. For example, each binding specificity of the

bispecific and multispecific molecule can be generated separately and then conjugated to one
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isPharmaceutically acceptable carriers include sterile aqueous solutions
or dispersions and sterile powders for the extemporaneous preparation of

sterile injectable solutions or dispersions. The use of such media and
W%é%%@lpé? 9pharmaceutically active substances is known in t]Fl%TéE%FZE)%Oe{%?“
insofar as any conventional media or agent is incompatible with the active
anothegoAYheuritic (xadingrapesHigidep REsrRaRStCar dsRtibsitisngesthef coupling or

cross-1RKERYIQRelf LOGP BLemRIaisde ;RHRRIEIDEREAMOAC RGBTBP OP RS £ARIMTOagents
‘ be incorporated into the compositions. Therapeutic ¢ mpositions@%p{c%ly 5
includgy B HEiLrerte SAPITHBRAEm IR RS BERINGRLETHAMIBES AR alvf 45" 2"

dithioSiQragitrobhe-6RMpEIoMIBY) baleniylutrtithalsimBi (PDM)jdlearitsioiiyl-3-

25 Linosome,.or other order cture suitable to high dr . AL
@p y%@i@ﬁh&?&%ﬁ@?ﬁ% carrier cgsrclb Ioﬁ(tei3 El solvent 61 ispersionSrl111lljtia%olsllLljcnqllnmmdyl'4 N
ma1eimmmg)mimme,-mexymmmmgommor éscamp@; ngmmIS,'ky et al
(1984P50BX S’]\‘f;rhe%'?’e?g? apddiqyid pplvethyleng sl anditheclikey andsvitablesas).

ixture The proper fluidity can bé maintained, for example, by

Other tmethads includsahniy seeprbed deidalusyBsaringife it iR g lrets-132);
BrennRAICIE G2 iRLPu8a5e0f dissysian anshiiy tai3(. isenahsufpasaNSote367-

many cases, it will be preferabl include isotani nts, for. le, ..
2375)oHEARBTORIEHIAS SRR o T OT B OO A R e, Perce
Chem&@INPOSiIROtkBFd|/@hyed absorption of the injectable compositions can be

brought about by including in the composition an agent that delays

absorption, for example, monostearate salts and gelatin. WO
Wher2(008/b0@79RG iR 008100P0E S Stegilednjbetapnivsaledioitswhihyskyl bonding

of thPTBRRIGHRY 'ﬂ&g@qr%@&%ﬂa? AV GORRGY NChitheTFeQUipedi aMeHNtR ferred
an appropriate solvent with one or a combination of ingredients :
embogimgnierdfeHiAEOIREIR #Feam@é%e,dféﬂcﬁ%@‘ﬁf%t@ﬁﬂz‘HHBgR%?&B‘HFPPé{ﬂEYA.res‘d“es’
prefeé@§%g@5yi,0giwﬁggﬁiaﬁe prepared by incorporating the active
compound into a sterile vehicle that contains a basic dispersion medium
and the required other ingredients from those enumerated above. In the
Alterease 9t stehilsphngdarscificithes paepearatiodal stehtsmiectatite sofutkmessed and
t referred methads, ef preparation ar. ' r ~dryi
s L e e it and

multisghyifisrabtissirets TomGPediamtitronth prEdolily SiEMERIRTdERHuLEAD fusion
protem.eﬁegfs&gﬁ%g S ggR AR ackusiad B HOvidentehopEMUBigRsifRImolecule,

response (e.g., a therapeutic respon_sé%}. F r,exgmﬁ%e asmtgjle oluséirrmg chain
can Yseaqbipgisislaegmaleritls GRARES Aok ?‘n%%?lt?e AT HIS PP er tifieess
bispetiiBciRSRMAY denpropartiaraliyn gaduietd antibobasad asindicgtéddminant, or a
single chain bispecific molecule comprising two binding determinants. Bispecific and
multispecific molecules can also be single chain molecules or may comprise at least two
single chain molecules. Methods for preparing bi-and multispecific molecules are described
for example in US 5,260,203; US 5,455,030; US 4,881,175; US 5,132,405; US 5,091,513; US
5,476,786; US 5,013,653; US 5,258,498, and US 5,482,858.

Binding of the bispecific and multispecific molecules to their specific targets can be
confirmed by enzyme-linked immunosorbent assay (ELISA), a radioimmunoassay (RIA),
FACS analysis, a bioassay (e.g., growth inhibition), or a Western Blot Assay. Each of these
assays generally detects the presence of protein-antibody complexes of particular interest by

employing a labeled reagent (e.g., an antibody) specific for the complex of interest. For
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15 the exigencies of the therapeutic situation. It is especially
advantageous to formulate parenteral compositions in dosage unit form

for ease of administration and uniformity of dosage. Dosage unit form as
WOSMBHAIETA refers to physically discrete units suited as unitBfyF dEagHEE2063
for the subjects to be treated; each unit contains a predetermined quantity

exampif attvEcBompbody calcliatedo prddtesicthestiesired aherapasibrdiedaninbody
or antaososu%cf% QLWDE FEQ <SP E@J&}%Wtﬁﬂhg%r{ﬁé'aﬁhgo?% iCRUARIexes.
for the irectl

sage unit forms of the invention are dictated by and y

Alternpeiyelyddhn eprialenss canduedeiraiedirRgca L Pl WEIRTE ebARTURITRgassays.
For enpRIIGdanisIapeuticeiiealidaheachivrd and (dhg hndatighenunoassay

inherent in the art of compounding such an, active compound fog the

(RIAYsgtnteneHreBlsilNA TR RIS PASEGRAgiau R unoassays, Seventh Training
CourehafmRegidtigatly-aceaptatieaigtioxidaints baduidiie( osatey ddkuite 1986). The
. antioxidants, such as ascqrpic acjd, ¢ steinehhydrochloride, sodium . .. ..
radioggif3RU0D8 it THSTETIAYeS OdRTATE FHIBARY e’ k& (BY birsoriple o
countantipkidantsadioghepiyascorbyl palmitate, butylated hydroxyanisole (BHA),
butylated hydroxytoluene (BHT), lecithin, propyl gallate, alphatocopherol,
and the like; and (3) metal chelating agents, such as citric acid,
IL. Insthybenexnjjagaitee 30tetraacetic acid (EDTA), sorbitol, tartaric acid,

In anBfIRSRR Ei&aﬁ'ig’ﬁ&ﬁh‘ﬂ%ﬁti&@%@ﬁu@@p%@m%ﬂw conjugated to a

formulations of the present invention include those suitable for oral, nasal
therapsical (el I BestlocBIcA s SUBITAER, b, (Gafidt MHRLRHRPERERY o 2
radioRAfBRIStration, Thafermrilations mareanvesiendyehe piesetiteshimatmitjugates”.

dosage form apnd ma 0 2008/110379PC T/EP2008/002063 he Loon
Iy oGoRBERES &%ﬁﬂi?ﬁ%*\é\é RABRINRthé a°r£°5<f%%%ff’n%§§§f i Amount of X
A cymeiivia ingrediexrtovebich icaludrs soymigimedbattl detameataniaterihlitopgroewes kills

asindle dosage,form will vary degnding perdhersubieat bainddigatedmetine,
Cens'an(yiaf%gl%sarlﬂcy gef rqr%])(gqé Sé%rf%n%traﬁp% Th(.aI amo‘l]nt of active ingredient . .
mitonvhith catpbesistsmbiteePittea cainfsistingieriin®asiBgucsddiifile  doxorubicin,

daunad@Rage darpawill ognerally esthatamauntehdhentarapgsiionsishycin D, 1-
produces a therapeutic effect. Generally, out of one, hundred per cent

dehygiRSeaiORERRGill BTGNS0 BET B pe USRS, AR ARGy Fipps dnclol, and

puroR9tHeaLOhaatye dngeaiests tretefably from about 0.1 percent to about 70
10percent, most preferably from about 1 percent to about 30 percent.
Formulations of the present invention which are suitable for vaginal

Suitahbiministpation zgsotintiudepgsariasnesapesrictaihts inyersipaitekide, but are

not fﬁr@m 0rtg‘,pr%tfﬂéﬁ%lﬁﬂ@@S(Q%Qtammﬂoﬁl&gtﬁar@%x@%ﬁdﬁﬂﬁwmhﬂﬁbguanine,
art to be appropriate. Dosage forms for the topical or transdennal :
cytarabine, fludarabin, 5-fluorouracil decarbazine), alkylating agents (e.g., mechlorethamine,
thioepa chlorambucil, melphalan, carmustine (BSNU) and lomustine (CCNU),
cyclophosphamide, busulfan, dibromomannitol, streptozotocin, mitomycin C, and cis-
dichlorodiamine platinum (II) (DDP) cisplatin), anthracyclines (e.g., daunorubicin (formerly
daunomycin) and doxorubicin), ’antibiotics (e.g., dactinomycin (formerly actinomycin),
bleomycin, mithramycin, and anthramycin (AMC), and anti-mitotic agents (e.g., vincristine
and vinblastine). In a preferred embodiment, the therapeutic agent is a cytotoxic agent or a
radiotoxic agent. In another embodiment, the therapeutic agent is an immunosuppressant. In
yet another embodiment, the therapeutic agent is GM-CSF. In a preferred embodiment, the
therapeutic agent is doxorubicin, cisplatin, bleomycin, sulfate, carmustine, chlorambucil,

cyclophosphamide or ricin A.
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15 administration of compositions of this invention include powders,
sprays, ointments, pastes, creams, lotions, gels, solutions, patches and
inhalants. The active compound may be mixed under sterile conditions
WRith'd 1[%szsgrgmaceuticalIy acceptable carrier, and with any prePseTr%I\) |\0/0e8§(,)02063
buffers, or propellants which may be required. 20The phrases "parenteral
administration" and "administered parenterally” as used herein means
Antibsapdes gl-admtstratanathes Baneniafabard topicaliddmispelraioedine-131,
. usually by Injection, and includes, without limitation, intravenous, .
s SN i BRI AT T G Aot 2 GT468-
relatedntfiacakdjanclntadermeadr.ifmiia peritarigatotiagateacifehl sultikaneaude used to
mo diiéubcutic%ar intraxarticular sugct Qsd.llar, sub V?SCQHP{%', iQtras inal

. 4 imited t
paltﬁlf?g? aﬁ%‘aﬁ?ﬁ r’gfsS é)%se%l’ |ia1rfec Ion ré‘ﬁd“?ﬁ’fﬁ ion. I%xamplggno %ﬁﬁé‘glgml e o

classierjudeuscahdhromanic ogsntariersewhighomty sbugnplogedriayhee a protein or
poiyppﬁﬁ{yﬁﬁg&gﬁ@ SUTRRS NS AN IEN RN MR WALST 1RY188Oor example,

polyols (such as glycerol, propylene glycol, polyethylene glycol, and the
an engESLSHE SSHABIO Wil Rireittscraamens hssahshedas tich Htbfivesiidomonas

exotoRind HIeGaRIEAreAnis asiRbRiauahRa et &leRigoFkoRREdUIIMEeaRBE-y; or,
. . maintained, for example, by the use of coating materials, such as lecithin,
biologigath e tReHATe RRRELCET (K HetfuifE FEATRS s RMHES SIS GIRBTSirid-1"):
interl@kehby (ME 18, ahauidartams WG 2088 1IR3 TORGEHER2QO/60206imulating
These ositiong may alsp contain adjuvapts such ervatiyes,
scton e E g LB S A BTt ay A et erow
factorthe presence of microorganisms may be ensured both by sterilization
procedures, and by the inclusion of various antibacterial and antiftmgal
agents, for example, paraben, chlorobutanol, phenol sorbic acid, and the
TechniguestiSrraeni wabscsHdsiRispatinaaiRidetanibadienmesyel kaosiyass; ¢-g-
Amo§%§£v.v¥wgﬁt?%a%iﬁ<}ﬂe@ P@I%&?ﬂﬁlgf&iﬂ@rﬁf mr@gfiﬁmee loRgegly”, in
absorption of the injectable pharmaceutical form e br t uthy. .
MO“%HBWﬂcm&}Bﬂdﬁsaﬁ%%%aﬁﬁﬁEﬁ%éﬁa% Fedrdsh oS AR CAoan R Lis,

Inc. 1987)pFiedsabenasichyelatintitiddinsoRer ddning dimidrttheimGootidial Drug Delivery

ntibgdjes of the jnventjon ar, inistered-in crystalli [ WA g
nd B L R e B (B B A B s cgosy
CarriaqetehGbe oomprasntislofCareprademuvénierare, arl vipnoe pagl fsntibodies '84:
BioloBMAIMAGEHHERL: APHHRRSR 2P ARINAlS), t&%x.c)@qggeg%iﬁlf.@tg@é{gﬁgsgr 'Bndlysis,

pharmaceutical composition containing, for examp 5% (more

Resulierddblitera E50096 v LbivdindRederths dorrbiNafadifitheled Antibody In
Canc@Pharaceulisadyrrseptabibsaeiaro. Regrid erseafiticAnd €hefapy, Baldwin et

o iy BE oA & CHATIS rERALGE Bt A AT barm LSRR oron And

Cytotoeinpespticiies Of thetibody-Toxin Conjugates”, Immunol. Rev., 62: 119-58 (1982).

In a further embodiment, the antibodies according to the invention are attached to a linker-

chelator, e.g., tiuxetan, which allows for the antibody to be conjugated to a radioisotope.

II1. Pharmaceutical Compositions

In another aspect, the present invention provides a composition, e.g., a pharmaceutical
composition, containing one or a combination of antibodies of the present invention. The
pharmaceutical compositions may be formulated with pharmaceutically acceptable carriers or

diluents as well as any other known adjuvants and excipients in accordance with conventional
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present invention, are formulated into pharmaceutically acceptable
dosage forms by 20conventional methods known to those of skill in the

art. Actual dosage levels of the active ingredients in the ph gn]@%g [
W%&Pﬂﬁ(&?ﬁ@ns of the present invention may be varied so as%(; 0 a#lgg:@ 2063

amount of the active ingredient which is effective to achieve the desired
technignesapeuticthespdissiosed i Raningiondhenciepripadiforctisi P mysge. 19t
Editiof edministraionuitheubiaing towe tathspatigntoghelselretethiosagat, the

level will depend upon a variety of pharrnacolcinetic factor mgludl gdthe fih
composEHURE IBF 6 pSATERIEH KOHSGEERIS G i 0 UeRP IR TR GBI of e
inventtbe vo1ke oftagrifstnationckariitime of adminisibatigrnybih ratelohexdebtiarts by
) of the particular.compound being employed, the duration g .
mduc‘Bﬁ'ngeP dgse %Wﬁ Ty s{ggn%%r rﬁaatxé%%(%é%ugéﬁlnpggﬁ)%ﬁﬁéw&%a%&ﬂgmmg
apoptdérarticular compositions employed, the age, sex, weight, condition,

general health and prior medical history of the patient being treated, and

like factors well known in the medical arts. A physician or veterinarian . .
Pharntageittigabrdimapgsiionsn ¢ dhert BYPRHOR S ol A8 iR cA4RENbHSEedia HRynbination

therapTTEEUVE AN Rh thePhaemageisakesle) BRstinmbiagitie thefly can include a
éxample, the WO 2008/110379PCT/EP2008/0020Q63 physician o

: . r
compyg{icHr Rl iR RIGEAR! SPRFHSBeYTEY the B BbEC CARE RIS O 2 Jeast one
immuampigyediin thephatrnacevilsalicemposit die sipevel s pwer itidrdthee or more
. .required in order to achieve the desired therapeuti n .
am”“l’lﬁ@fg%‘géofﬁea&grs“as esﬁ%fil Re %e%ﬁré) Sg fe}aftu?s agghige.\?gg%zﬁggﬁ%%?#aé Bhl anti
inflansmitairjeddedly Presered agsots pusiidn B tramnlentrmirininnseoihst spheipiessCox-

2 inhitﬂ?org %859%94@%8&?18‘1@& loyvest Rsenaifestive.ly) RIIOAUSE fich as ibuprofen
therapeutic effect. Such an effective dose will generally depend u n(gwggf
(Motrfaetdey b denprra f5pdvielfend. praresvsn M%ﬁiﬁ&ﬂéﬁ"b@cﬁﬂf’f\ﬁan fenac

(VoltilBMpseaimiNrRRRINaatopr el cl0anEe) sdpreierdblpatiridistesbumetone
roximal to the site of the targgz If deﬁiredd tk&g eff%%icve @%H%cqn se of a
(Relafpp)ghedptecbRBBet o PR SRS S ST Eo thiiee, Tour. five, six
or more sub-doses 10 administered separately at appropriate intervals
In anr ARG 0%, APENALND HRILAORRAR LKA NEIEL S ARSIIRdREn or
a compound of the present’invention to be administered alone, it is

functioreflefatit wisuminisesialneyconssdarkadorpeimetderenti Mgt C ThA4

antib&GRRRASIHER L Bene eRbestispantvhigeantibodies of the invention may be
administered by infusion, 15 preferably slow continuous infusion over a

long period, such as more than 24 hours, in order to reduce toxic side
In ye€Hestser Thishadiministsatiotharayeattodoenneiforndediry contime chenofbsiapeutics,
ovef a period of.from 2 to 24 hours., such as.of from. 2 19 12 hours. Quehmvei
such r%sgiﬁ?éﬂF SS}V@S\?%Spe%)t{g {)eheg%rrn%ftgpénﬁrrg?e%slu%u rﬁgé%e’ssgry, o% exa(mple, .ycml
cisplatfte (BamarihsyclopRosphathisle TRy idsemgresyitor e Nreshhi e anoithedjefagiment,
mtibQXi@e%§urm9 t&?a@éﬁ??%&ﬁ%ﬁ“'%ﬁ}g rponaglanalRRaNtiyE TdG8bination  with
antibodies upon administration in a biological sample by using . )
chemgithiefahstyjsicagents, which preferably show therapeutic efficacy in patients suffering

from breast, lung, gastric and/or ovarian cancer, or other cancer types €.g. as described herein.
In yet another embodiment, the antibodies of the invention may be administered in

conjunction with radiotherapy and/or autologous peripheral stem cell or bone marrow

transplantation.
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antibodies which target the anti-GT468 antibodies. In yet another
embodiment, the antibodies are administered by maintenance therapy
such as, e.g., once a week for a period of 6 months or more. 25 In s
W8ﬁ8?ﬁ/é?637ﬁ’gbodlment the antibodies according to the mvenﬁgﬁ/ Ff?&% Oub/ §02063
administered by a regimen including one infusion of an antlbody against

In stils Pagtheolieweatlisyeah idfasionoiiss apfishrlynsaiint crae8cadiafieed in

combiiRRorPHAISOHRR:- hoR refindaRkMmakhed TReRIaHi-€©D25/4Qi8ddas MeEROAM
Therapeutic compositions can be administered with medical devices

antibodisyinRHE RriEor eedtriantrativtdrat entbrbotiment, a therapeutic

composmon of the invention can be administered with a needleless

hy rmic injecfio ce, S as the devices disclosed i in

in el g By b S BT ad. UE S G a9 Fodljgfierst o

combin&i ¢y 7Ath8RAnGir M)MMBMMWEM%M%QDQWB%O%G
Examples of well-known implants and modules useful in the present

invention include those described in: US 4,487,603, which discloses an
As uiih|Bereible pherovsRsienll pursER R Rifs faETHy rReIEsticH Bt Adorttofigtyents,

disper @& H§ifa,4%§aii%és W&tﬁba@t@ﬁmsaﬁda mﬁf&wtl@gdﬁm cesbosracnististesibgption
medicants through the skin; US 4,447 which 5

delay i aRERHAATHRTO U BF RIVENTE R %t%sr&g‘thfa"sto%mm *
suitablatefol) SndrAdARRRS, mtlmmlmshatdqseak&matmlg flpwemtqnlants;htm]nmtsiepidennal
aamifQRAAIS [or ConnUONS Mg ABMeRtetlRithd 35 10 MUGH dIBEIRRERA, the
OSRONC rﬁg %hv{ery system havi g muIt| 1hgm er compartments and
activeltSmipousdl 98, vahidiodisdtpesifin ashoulispes)iiemespdysiaay. bowrated in 2

mater%%f ﬁ?&m{y%tﬁ pOslyerymyRiemaoANE RRAWGS BiRKNAWRIA USRS that

skilled in the art. In certain embodiments, the antibodies of the invention

may igagiiHETERERABIRRIRS ensure proper distribution in vivo. For example, the
blood-brain bather (BBB) excludes many highly hydrophilic compounds.

A "P%(f)fae%%?}lﬁérlgji Eﬁé&ﬁe%%% }%f‘g{%m sgltg%Of tht%thnsvt%mdo r\ﬁr%ré)I%ll_o}oglcapactlv1ty

or examp e, In |I osome
of theneifentsofpbundranthduesnptipogernesy sescsingd u&m&@caluffw (see e.g.,

Bergé §’716L5§t8a’ ag}?HfJSP?‘%%?%JM ke Ejesgsomes may comprise one or more

moieties w electively transported into specific cells or organs,
and thus enhance targeted drug delivery (see, e.g., V.V. Ranade (1989) J.

Exmﬁ}m JtRasmagal n?&u@e?@rd@éﬁmetagmt@mtmematﬁﬂeﬁ iaRkIde-folateibn salts
biotin (see, e.g., US 5,416,016 to Low ¢ 1é-§3 E % Umezawa et horic,
inclugy TSy AR B AR5 oA DETOLDIS8E T Hediipo
sulfutic; BydRbeasmne kY dloidi@PhbErBSrdiathridiiie 16, dd \A@Mvauéiehahc(ﬂtg%)orgamc
acid sfé%t ICI‘O Agtents Crﬁe(%g]s?l&argo\}y%ﬁ am%j act SRJE%%Q Aélkanoxc acids,

tOI’ ISCOe e YySIO n one
hydrcecmbﬁ@mma@ﬂthermemuamdheaméﬁépewtae:@mmﬁld@@tqw@ﬁ/énﬁéhe like.

Base at&m%énf%my'%%m ligasomes,in amareRisierredembadinenicthss sodium,

liposomes include a targeting moiety. In a most preferred | embodlment the

POtaSETATRARRE BB iAnth 6 JiSo Ate W SRR RIS B SHERR A BIES, such

as  vasle,proyionsitadhrdrsired Mrestylzlthensie of aklrdiothige,  choline,

compasition must pe fluid to the exten easy syringability exists. It
dwthﬁ‘tﬁ?t“ﬂ& <GB IRYaMIRE EB%C&HS%%%I.@ﬁﬁfacture and storage and must

be preserved against the contaminating 30action of microorganisms such
A cor%%o%at%g%% %@%lféjs%gt invention can be administered by a variety of methods known in
the art. As will be appreciated by the skilled artisan, the route and/or mode of administration
will vary depending upon the desired results. The active compounds can be prepared with

carriers that will protect the compound against rapid release, such as a controlled release
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In a further embodiment, antibodies of the invention can be formulated to
prevent or reduce their transport across the placenta. This can be done by

methods known in the art, e.g., by PEGylation of the antibogj [
W2 fragments. Further references can be made WOQ%E%(%/ Ho%063

2008/110379PCT/EP2008/002063 to "Cunningham-Rundles C, Zhuo Z,
formulgiffith iBsIM&BEanPIEIGY 2 BIsleTREAl Reifites #1hoR/stRsISARSYRED) delivery
systerr%g.1 @MGQ%M& SR PBIERI RSIRRRCSAP RN IR Kleg esatanyihyl acetate,

mmunol. Methods, 152: 177-190; and to "Landor M, (1995) Mat -fetal
rolyerAREREE BN B0 4R, RIRRE R AR 7 S st o
the pr&pAaiibeEmavticatnatiectyerd gsagell faromiotothierapykiiud betheeas e e.g.,

by objective tumor responses which can ejther be c lete or partial, A
SuSta‘BS‘?‘nBﬁ’éiteb%gboéﬁée I?é’%f')sf"s ??anﬁ%e%%gen g?ﬁfé’a S Ya%io (')Z%gf%%%oihgehr" Marcel
Dekkezvidentewithdeasy8A partial response (PR) results from a reduction in

aggregate tumor size of greater than 50%. Median time to progression is a
10measure that characterizes the durability of the objective tumor

To adreizpeipse. Avtbrerapedtibal i STREOR BYIBR IR TRt EaMoPIFEPAT Lot Hidgay be
necesQEyME AU CHDY IR RN WeusiaRiltzeathififkeg easiosnidlis@asith, Thenaterial to

ability of a compound to inhibit cancer can be eyaluated.in an animal, . .
Preve%_(Btﬁépé‘jfé‘féﬂ?‘brgﬂfcmeefﬁgaﬁw g?ﬁ'u\&ﬁoar@r.nﬁisetr@ﬁ%%i\t/%I?/,S?L@.e ctin an
approﬁﬂhi&@@ﬂﬁiyfsf exaaplepliinomey) hexelimieratdthipynesarmiaihgatwe rdddilieyddfients
, e ¢compoynd to inhipit.cell growth or . [ 1RV :
sl SAPRSRSTRLSEL AU RPN R iR essaimknans cor
emuldioesapeutitasampantide irtsoresdS teing espte( 198 HHeNpIEaiEIRERSHate 27)-

symptoms in a subject. One of ordinary skill in the art would be able to

determine such amounts based on such factors as the subject's size, the
Pharnsengatioplby t#@%h‘@jé@f’%eéw’fﬁﬂb‘ﬁ?sF‘cfﬁéetl?ﬁ‘t?é’l‘f?cﬁ?&?tb%ﬁés fepfstons and
steril{oi#ﬁrg&%d%F:}'ﬁiéeﬁ%ﬁﬁi@&ﬁ%u}_hﬁmﬂaaitioﬂ Rietslebéngtetilteandlfitiivhs or
_to'the extent that the composition is deliverable by syringe. In additi .
dispegyions 1 dsfisf CHPHBEHASHR rﬁ%egfﬁfge?reé) s%fl’l%/aec s%fﬁ%ﬁo%,agtwgnsoo&{&ces '
knowRaly el . axamplesglzcescinpropyteno gl ovidan hgend iponpempstisirewith the
ac:tiv'v9 ngr%lf)g&]n%,t h\?se thereof in the pharmaceutical compositions of the invention is
contemplated. Supplementary active compounds can also be incorporated into the

compositions.

Therapeutic compositions typically must be sterile and stable under the conditions of
manufacture and storage. The composition can be formulated as a solution, microemulsion,
liposome, or other ordered structure suitable to high drug concentration. The carrier can be a
solvent or dispersion medium containing, for example, water, ethanol, polyol (for example,
glycerol, propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures
thereof. The proper fluidity can be maintained, for example, by the use of a coating such as
lecithin, by the maintenance of the required particle size in the case of dispersion and by the
use of surfactants. In many cases, it will be preferable to include isotonic agents, for example,
sugars, polyalcohols such as mannitol, sorbitol, or sodium chloride in the composition.
Prolonged absorption of the injectable compositions can be brought about by including in the

composition an agent that delays absorption, for example, monostearate salts and gelatin.
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25 like), and suitable mixtures thereof Proper fluidity can be maintained,
for example, by use of coating such as lecithin, by maintenance of
re%ﬁiredi)article size in the case of dispersion and by use of surfactants.

w %{ﬁﬁp Hses, it is preferable to include isotonic agents, fo?%?gﬁ%ﬁ?é/,(m(m
sugars, polyalcohols such as marmitol or sorbitol, and sodium chloride in
Sterilettinj agabjsosiiiationsorrp teenprepstption inforeotajingahie edposnegRdin the
requir@f REQUARTRDOHT ByiaGIANGdRERe JAGPTHROSHIOR AR ASRRLYAICHR deltddents

absorption, for example, aluminum monostearate or gelatin. When the
enumesaindeborprsuRgrisceuipAloy ¢t bre et s e et AIEHEESYe, the compound

may be orally administered, for example, with an inert diluent or an

il : or

Generg Goc AREPHEHRGES ST ThuEhBFF PSRBT GO o @ el
vehiclimiatioaaeiniigatar; digpedificaiadiltis pedifles;cmmpbsitiens gredietiefrom those

derivatives described herein) of t resent i ' n S: i
e ey e ectable
solutignepréssintpBrabguatit/ds i reratiaRteterize dveguwsR odtith ard1ege-drying
(yopiithdREI Rl Swilace pFRue*3MBle, b RNHRES CHhRc.adntdMerad desired
. cells in culture, e.q., in vitro or ex vivo, or to human subjects, e.g., in vivo,
ingredisnt &R Previonsls Sarin BrEd sPluieherrak those described herein.

As used herein, the term "subject” is intended to include human and
Dosaguolihuman animels which respond to he 10 goiibories ageint 074

0sags LSRR S SN LR R St aling disoraars thatcan
respo@irtiedangrieshosmtgdel bylkllingy discabethistitsdirspenit dividssl|doses may be
wsharacierzed by AnAlisied Hprassionpalien o 01468 andic ansalisrefed v

admlnﬁ%%ggéoo? a§s§c§§t%n ge%%TSgS v%thb%l%ir cel#surf‘clace co;npared tosnormal Y
the estgtnciesActhshapthempesiscisitugionelimemweistlissuly Hipgreys to formulate
parentigfe/aRbogehiavad dhispohdherfunctionaipropaiiasoftheanihodigsahity of

the invention to mediate killing of cells e.g, by, in(fuc'n complement .
dosaggeRerREE Y 0TI e DEF I eBiEiL LPIPESien ?béfﬁgf&@p ettt apritary
dosageyRIOiei B KARE ) taediated dysisnapaptasiss omalypimintilegiantity of active

and/or phagogytosis, preferably by inducing CRC med; lysi [
com R A UASIAa B LU B SN e e e B L A S A reauied
pharntheeptieske natmve rition spanibeatisadfts tlesadassabjesitwitmesuoindifgénjention are

dictatdls Bl&dﬁ{d %igec@\éddﬁﬁégc%rﬁ harqgienz et Y e REeReREEs O AURROIA9Scompound
expressing 01468 and/or being characterized % association of GT468

and theiprerenasdhesppeatis riaein ferarisintad R AR dupreriops inhrad by the art
of coltiBRKiaay s cispases ydushcan Ber 208 treaiechootiondpreienterdividuals.
encompass all 0T468 expressing cancers and tumor entities including
breast cancer, lung cancer, gastric cancer, ovarian cancer, hepatocellular
Exmrqﬂwmphmim_ aceaticdly pacepeaticantinselaes opthade ] tantarsdiebld Eniieviklants,
such gg Qgc%rrblg%gxed\é/g}%qg%’ yr r%%%tﬁgél ,%%Eilﬁx%dbl's\(ﬁfa‘f&%%ﬁ{m;k}géﬁ&%(ﬁ%,ssodmm
may be In early, intermediate or advanced stages, €.g. metastasis.
sulfite and the like; (2) oil-soluble antioxidants, such as ascorbyl palmitate, butylated

érapeutic
& p

hydroxyanisole (BHA), butylated hydroxytoluene (BHT), lecithin, propyl gallate, alpha-
tocopherol, and the like; and (3) metal chelating agents, such as citric acid, ethylenediamine

tetraacetic acid (EDTA), sorbitol, tartaric acid, phosphoric acid, and the like.

For the therapeutic compositions, formulations of the present invention include those suitable
for oral, nasal, topical (including buccal and sublingual), rectal, vaginal and/or parenteral

administration. The formulations may conveniently be presented in unit dosage form and may
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30 The phamoceutical compositions and methods of treatment described
according to the invention may also be used for immunization or
vaccination to prevent a disease described herein. WO
WORNS 11537 9P CI/EP2008/002063 In another embodiment, SAtiHIdEE 063
the invention can be used to detect levels of GT468 or particular forms of
be preffebBy anjevetbafsdailswahiictheamtaif 468 oriltreeanmenhbfaas sufigeedient
ien WIChJevels, ¢ Jpkedigseiain disfases QhdiscRssSYRROnmE v
Wthhscl%ggsc gsé?ﬁ?e_}jbl ggo%%. Alig’[ernat?vefy, thlg ar]tibodies%an bégg used to i
dependioplamoortheterbiestitsinee B atsirn cheamtisylredamds offadwigiippion. The
amourR OPLEDtACISTZRARY AsSRCRIMBIHed 468 Wih-tReihsel sudageduce a single

thereby implicating these cells as important medjators of the gisease This |
dosage derBevabiraeveal iy Reohel ARER e amaos BRI S A RIEUS s rapeutic
effect.anti-0T468 antibody under conditions that allow for the formation of a

complex between the antibody and 0T468. Any complexes formed

between the antibody and GT468 are detected and compared in the
GenersAmphet arfichee domtdoids aen st ¢hia aefevenvael baangieframtitonicd OF pes cent to
about SR ER0 REIURAUNE UG 0L B AABROAGH B @S5 9GRIEChENabout 70

t%era?beutlc or 5|agnost|c uses in vitro. For example, the antibodies can be
percetbsnodt pspier iy figrortetid Akt Whrdcbeeefein. 15 Moreover,

activity of the antibodies in triggering at least one effector-mediated

effector cell activity, including inhjhiting the growth.of and/or killing of cells
Fom‘éﬁﬁ?é‘ésﬂfgt@ﬂéée%WB?’EE%ﬁgWéHéPa%'[%r??%a%gif g)srsg%%’ﬁ%lnaé! Jegion also
includdifesdaeies; elhsofaceeams, helagsayed fionexasppie fone e biliysofditeining such
. antibodies to trigger CDC.and/or apoptasis.G r
e R P T
admirpoptosis{arentesoiibsch drisinn s aniisddie PoMiResinERto rP CRmds, pastes,

sl £ligifdn.yi in,yi fthe fellowingbialadisaly be mixed
el THSE G Ry i v g =

undere,§elsirg BT ailr beRlFEREISRIEH R A5G RARIRIFBH G o¥Msgith any
preseMViivits, califsHrigcsoiRih@ salcaxpipssing;@iedic8 and/or being
characterized by association of 0T468 with its cell surface; to mediate
phagocytosis or ADCC of a cell expressing GT468 and/or being
The phihasactpiizechy ssadiatiomdboT 468 winitisdetrsurfeally imshisqstdseieancans

modegfo?fged%tx%iggl Itsbc‘)rtxoomgrd{ﬁg?x Q&B§a9 Laf %&)%@ rgcﬁﬁiﬂ%fﬁﬁég,%ﬂﬁﬂt%@eﬁgcﬁon,

characterized by association of GT468 3 0 with its cell surface in the
and preladase vitbomplimitiione MEERROEpopIERBIH 8! BXHALEIRG oiriggecal;
intrac@PA(RE being chatasterizr byAss oCiatipu HATA68nithelisosel surfagsit@heal,

induce homotypic adhesion; and/or to induce translocation into lipid raf
e G Y Ao VS S DT TRPBOBBOGADES P et and

intrasternal injection and infusion.

Examples of suitable aqueous and nonaqueous carriers which may be employed in the
pharmaceutical compositions of the invention include water, ethanol, polyols (such as
glycerol, propylene glycol, polyethylene glycol, and the like), and suitable mixtures thereof,
vegetable oils, such as olive oil, and injectable organic esters, such as ethyl oleate. Proper
fluidity can be maintained, for example, by the use of coating materials, such as lecithin, by
the maintenance of the required particle size in the case of dispersions, and by the use of

surfactants.
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In a particular embodiment, the antibodies are used in vivo or in vitro to
treat, prevent or diagnose a variety of @ T468-related diseases. Examples
of GT468-related diseases include, among others, cancers such as breast
WOy cancer, gastric cancer, ovarian cancer, hepatoB&il(fi§#?08/002063
cancer, colon cancer, pancreatic cancer, esophageal cancer, head & neck
TheseScampesjtkidneyapantsr, prsiatedanesss anchliver perseprtBaiiabletiogtegents,

emuls%%%l@%ﬁ{i@ﬁﬁﬁeﬁﬁggg&?&'PF%%HL So‘ﬁftﬁ'%ep ¥>é/%{lté°& lﬂiXiXQrgg}%%s may

own | rt and can be selected by those of ordii _
be engii pokdnetiizad ubpiRee i scAWEB dheilirrlisiost ehaarigungarbesisrin and

antifuf@aRdBANISIRIEdith IeNe AIRINEHBRIBIBRS ARSI PESBIS. 18, Ad the like. It
cytotoxm_agent, a radiotoxie agent, antiangiogencic agent or and

may 3G SRS RAUSG R e RRREES T AR R AR ek o ARG She like
into tikgaiRgloteoantinedies of ipneoties dbserphsipofiyhean; agabnkpehithildeutical form
agent n immunocomplex) or can be administered separate from the .
may GO s BRoB GBSl e O S iy e
monosidanatistat edliygfore, after or concurrently with the agent or can be
co-administered with other known therapies, e.g., an anti-cancer therapy,
e.g., radiation. Such therapeutic agents include, among others, )
In on@ﬁwb@éfpraéﬁheag@mglga@ﬁ@aéw@a elbednsatitmansi adminipaeda crystalline
form BPURIAGRaNIBAdigsOLhe present inveRTioN WEh1GoemMOthRIaPestis When the
agents provides two anti-cancer agents which operate via different
compRIDdA i dRTsRIRSRIh P CH By B0 é‘éﬁ% finRieERAECEIGaS o humans and
anim41e-adnnistatibricansobeaprofitemaciue da derglopthantcfdesigtaiocetanple,
r change jn aptigenigity of the tumar cells which w der.
001 D S RO el el B 1 B S
pharmaveritioty tnsspidicedicivtg administered the 25 antibody is additionally
treated with an antiagionic agent including antibodies targeting VEGF or
VEGFR and one Or more chemical compounds inhibiting angiogenesis.

Regardlesreaitthe e Wit? brPRIATERHPPIRCIRATEH Srasesarigs Mdyapistsuk hention,

whiclPRRGBRHREIGH anvinasie 5 yarlielk s 015 20 ih apRihas artitallgmpositions of the
embpodiment of th

invention,.the subject being .administered the antibpd
SR A e b RS Y
convaignadingetholistingwnoo doteaal akilbodiesatiinding to the EGER receptor

as well as chemical compounds inhibiting signaling initiated by the EGFR,

Her | or Her2/neu receptor. WO 2008/110379PCT/EP2008/002063
Actugtadgeespersiic efftorctions ingrpdiants ciortee|RhRARasFISi et nspBsIBRIHENS of the
prese(® SvaRiRP ALy vRVIERREGIIG Ap G hisResilicnalectlar) Al hieilpreianwhich is

can alsg be used as therapeutic agents. Effector cells for targeting can be
effechyiaAdREKks BresUirch L IRSIO FFRRGBE HEGRSSHA T RALHECHREP SR and
modecelisdnshiciecosinophds: Baiiy abkiletoctits mndrthbid g&eotedghvshze level will

receptor bearing cells. If desired, effector cells can be obtained from the .
depel{{ RN o B TS L S s e B e Aty of B Faricula
compaditiinisiel it agresouspersion airepliby ¢d, alphysistogicalimmisegitabldhe time of

admiﬁ%ld‘g{%; Eﬂge{“eﬂy Q@S{c&ftfﬁl 'M%Q}ﬁ@ﬂgﬂc%%bb&f&‘ ﬁ@ﬁﬁg qu%l@;ejff?%g’duration

109 but will vary depending on thé therapeutic purpose. [n general, | _
of thgrsamaRil PBEUfBESHICIISRIAS GEdioaimmeateln e esyt Comiingtiop with the

pmiéﬂm&%bﬁmﬁﬁ?ﬂ@E&@&lé%@@rs@b&b@%ﬁb&f&ﬁﬁf&@%@%%%@lﬂﬂ@ﬁd prior
.of 0T468 W"[@ its cel %urface, atn togif%c%cell killin lg}/ e.q.,th dical art
e S rRBUEL ST HIR AT E S5 Al H the medical ats.

A physician or veterinarian having ordinary skill in the art can readily determine and

prescribe the effective amount of the pharmaceutical composition required. For example, the
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Therapy with target-specific effector cells can be performed in conjunction

with other techniques for removal of targeted cells. For example,

anti-tumor therapy using the 15 compositions of the invention and/or

WRAMKBHEAs armed with these compositions can be used i ESHEHEHGA03

with chemotherapy. Additionally, combination immunotherapy may be
physicusest tediiaetimve diftisat toydsto xict i fectaropopstatibn srtovsivd kmpbryed|in the
pharmg%li[eu%go éé:rxcl)aéoegl(g‘cr)?)pé? 1&@}&'%&%@ ﬁlgip E&?Q%%MQK?Q 59(1%”5%85@\/9&& desired

anti-CD3 may be used In conjunction WI'&] IgG- or IgA-receptor specific
therapbitidinffayents ceoiBilpaoificaan dhmdnssge cifid nfetedenisedor fisetifv esitiered. In
general o alsade dRgAJosmegylaimbegaminaihonRratiBhak teye s an-aftleeioss the

cells, such as by capping and eliminating receptors on the cell surface.
§I eSuch an

compaupdunbichf Bnthedewesp e celfFaivs He FEIPHSr il faRsyLe.

effectiG@ABASHINN G ERtallaMlyREiPSpoAUILS TRcItE alkdchispe ablicvadietuiesfamet that
dmi immunoconjugates) of the invention which have complement binding sites. .,
admingy RO BB FR 1082 6 o IGMWIRERDind complenent: dan - °
adminidaocdepnseithin toetheesined dictargsieniedesirednthembodivedaibx dose of a
theraptg\?t?érggx?t 8&30%01%9&'{1{)'9 Qg%l%%{grg&) 'l}%?d[‘%}é‘é,gfﬂ&?%&’ 'gﬁ(%ngmgub-doses
agent of the invention and appropriate effector cells can be supplemented
admindQepsdtbrparditiion apRoRTHERANSISBIORSRBKRIRIRY cOPHSRANER unit dosage

formsPAYRGY QSIS Shigragt-cellasaatedmith Rbindingaasnte b ednvasiies alone,

_ . can be improved by binding of complement proteins, In anothe iy
i DR ETOMT M AR N SO RR L P RRP BB R DI RTBP (e Th ARSI )
also be lysed by complement. In yet another embodiment, the

compositions of the invention ot.activate compl . P
In Onfoﬁ‘é‘}lf Rip & EBYYHE 0 é%e nge&?r%nponslﬁ'or?s%%gtﬁén\%géﬁiobg capusion,
preferalslg HevadmitiistenedhfogiethevavitH aarmptérmenicnecorainghpnitriausein order
to reduce Poem%f squ é@%’%%&“ %,éﬁg&%ﬁgégh%%pﬁ%%ESMféﬂgp@g§e§ontinuous infusion

multispecitic or bispecific molecules and serum or complement. These

over gaRTEESRIoASEArS DadbAagesisd itstAalieR CoihgrRMeHEiSRLfegRen may be
repeafd@RPAXIRYEY iibe antibedias;, matltispagific aftbispestitinolecdlesonths. The

Alternatively, the antibodjes, multispecifie or. bi ifi
dosagﬁ\yéﬂt%dg%d'rﬂi‘%eadnor agjlusted by IrPeasurglg t}?ésgggﬁlrﬁ TP Ic??c‘ﬁ'ﬁ%x?é tnqgnoclonal
anti-GT468 antibodies upon administration in a biological sample by using anti-idiotypic

antibodies which target the anti-GT468 antibodies.

In yet another embodiment, the antibodies are administered by maintenance therapy, such as,

e.g., once a week for a period of 6 months or more.

In still another embodiment, the antibodies according to the invention may be administered by
a regimen including one infusion of an antibody against GT468 followed by an infusion of an
antibody against GT468 conjugated to a radioisotope. The regimen may be repeated, e.g., 7 to

9 days later.

Therapeutic compositions can be administered with medical devices known in the art. For
example, in a preferred embodiment, a therapeutic composition of the invention can be
administered with a needleless hypodermic injection device, such as the devices disclosed in

US 5,399,163; US 5,383,851; US 5,312,335; US 5,064,413; US 4,941,880; US 4,790,824; or
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complement or serum can be administered separately. Binding of the

compositions of the 10 present invention to target cells may cause

translocation of the GT468 antigen-antibody complex into lipid rafts of the
WQ&?W&WPane. Such translocation creates a high density of CT/EP2008/002063

antigen-antibody complexes which may efficiently activate and/or enhance
US 4,590S5A Evamiphin tfievelidpe wi implardsend impdutiornsg@ilkistbo mpsisinigivention

includd B RO EOMROSIHENS 4 P AL GHIME RERIL 8 Ian@HHPRAIES @Rk cro-infusion
mmunocomugates&ﬁand instructions for use. The kit can further contain
pumpofes isneafEngdmedKalitBageAtsoatieHes Birimmutstifpptassiiichodisifses 2
therapRUtMOBR¥EAG8N LA RO XAt Rt OhQARIPMAROKRIadiMRM47,233, which
__ antibodies of the invention (e.g., antibody having a complementar L US
GcloR R SR SHIN G PHEC L FLABBRIRH TS0 ) G BOEHHE T fs
4,447 jpyventiniohcaindies exdditionally frdnimidtenatl {prifiston sppardandousbntintipus drug
. ...or followi inistration of a antibody of .the invention) wj other.
de}‘veﬂéggeﬁ%gigggm,ﬁhlé é‘és%{%i/et%t%%%?%%i%%%é%ﬁﬁg{ é&%@ﬁ‘ Wfing mur
chamlegrranyestoeaagandnis théthe?apehiih difistesst teosmabisdia getivery system.
invention. 25In other embodiments, the subject can be additionally treated
with an agent that modulates, e.g., enhances or inhibits, the expression or
Manya@%mngpmalamﬁn&%wpa-ayﬁwglﬁeegﬁt@&dﬁiﬁ%fee%mé?ﬂié%ﬁn%%d n the
art, 1§t8ai%l | h%?&ﬂéﬂ@ﬁf' 1ahPrafeptnkeysokinesinalude grandofyiaulated to ensure
colony-stimylating factor (G-CSF), granulocyte-macr e .
PropeE ORI (o (I IR SR o many highly
hydropgitiosimfpctar {TR-nSitlehimportzrtpgeitts fop@dscrbthsingviingion cross the
peB i 3RS eficacneribe-anifadies ApcphABRAGRUHEALSAMP IR ARShods of
scribed fierein are P-glucans which are homopolysaccharides of

manufrettne dighseoss.restdges, 4 42pdducdd By3d4atftgrst plants’afd3 1. The

liposdHEL AREI BB BREXAMBIE nRACIRE 3vIAlIPR T YERSE AN GEadsIo specific
Fragments of 8-glucans produced by organisms may be aﬁcyb%use  (1989) ]
cells prevesaisly 2R PG RINAAST RBTEN f%%‘t&?@j gﬁ%of‘s%'w eYeiRApsaEt3) J-

Clin. 0@ afoihehagkhone: i @-2 0RgHIAE AR InRR20OBMO206B ¢indsss e.g., US
units, e.g. 3-6 % of the backbone glucose units, p I e

s RSt nll R LA 0 PR . s

Comm&i‘hbi‘i.S i@ﬁﬂht@@b@iﬂe@r@s@l’ﬁ?@l.@ﬁ 5“-@11'45@'&}']5@&8 ﬁqeas}a}ﬁplé'OOM Owais

et al.&?ﬁ&pﬁ '%gntipﬁc%'ﬁp%(lge%se(:r}%%%pgggz GQROIPARIN G FRAGH 3 A receptor

. , a control sample, with a antibody which specifically binds to

(Brisoorats @l hRD comd tidry tiedt Bfdw R formation of a complex between the
antibody or portion thereof and GT468. The formation of a complex is then
detected, wherein a difference co ﬁ[])g%x formation betwegg tohfe t%zé\m

: le ..
In O’&%rﬁﬁ’gﬂéfﬂ"fﬁnfhé’%éh‘frdpgﬁ?ﬂﬁ’i’e i CLAR S IR RO S ehce o l%ﬁ%%on are
formalatigen inpthemasnples ostilbrifiatedrearhbdidismenth¢Hepisvericngrdeiaéa geting
moiefy 15 oISy SEIeCng. NG RIGSE AR L ARG IS, BIRUA! A Ssomes are
Xpressing and/or being characterized by association
delivered by bolus injection to a site proximal to the desired area, e.g., the site of a tumor. The
composition must be fluid to the extent that easy syringability exists. It must be stable under
the conditions of manufacture and storage and must be preserved against the contaminating

action of microorganisms such as bacteria and fungi.

In a further embodiment, antibodies of the invention can be formulated to prevent or reduce
their transport across the placenta. This can be done by methods known in the art, e.g., by

PEGylation of the antibodies or by use of F(ab)2' fragments. Further references can be made
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o_f GT4§8_ with their cell surface in vivo or in vitro. The method comprises
(i) administering to 15 a subject a composition of the invention conjugated

W(I)Oz(?og 1tgzsc,tja\t.)le marker; and (ii) exposing the subject to a mgaRs960s/002063
detecting said detectable marker to identify areas containing cells

.. expressing 0T468 and/or being characterized b iation of.0T468 ...

o D 0 Ao, b S Y SR ST B o

POlyetFﬁﬁif%Uéafcéorfidiﬂ_?zogmmﬂﬁgﬁﬁxj@am Risestaps: 20 amdfondtie degradation. J.
ocalization of GAT -related diseases such as et di

Imrmmllipr?'efe r%b.kﬁlgzsi’n 1ar%’mljerﬁ offdg’l'ﬁ%g ?r? a%gnrr% éjfe%i ?ﬁ%ah %%g??ﬁ:né }ﬁetramfer of

immuzrglobntiod, 3TiA681leraychstirsladarmpieck THarE¥83or the presence of a

OT468-r_eIated disease in a subject, in particular a human, from which the
sample is derived. 2 5In yet another embodiment imrnunoconjugates of

A "thare gt ATESH e d0sadr tof A YBIEoSBRIERY B IRBFSHENC HERAS ™ mer
respoﬂﬁégedﬁé%%{é%mrr@@sgm&eﬁ BAFLAEEUP PERESaR!feptm)d0CR) It wibfitted as no
.. have GT468 associated with their surface by linking such co unds, to

cliicRhg SHEISGLT! P o ahe TUEHAGH 4105 Do B LSO (b A gy from 2

reduct\id;ypiﬁraiggv&atg@teellmemﬁessiﬁgﬁélfdxsﬁxamcﬂ@ﬁ/obéi&egﬁ@hametﬂzewwssion is a

measifg TR AORALGIARE SRR LoohMianRAateN A5 citeulating tumor
cel_s. e present invention Is further illustrated by the following examples
which are not be construed as limiting the scope of the invention. WO

A "thgx%{?%éﬁg? RCHERGOQRI0R2063 T XAMB- B ExamplachsMaterials ability to
Methods 5 The technigues and methods mentionedéﬂggeinﬁ@carried out

stabilige olhAaRIAEFRFIGM T B a4 ALBHBE D, FMBRAHHIE, IREAMBIaSK &6 >
evalu%lad_"i/llpéﬁo&ﬂbﬁﬁ@'m : At Qratineyi W arwdficaog i ditioar 1088)sColdernatively,
. pring Harbor Laharatory Press, Cold Spring Harbor, N.Y;,.or escli
I R e e MR e
inhibidagOrdingm the meaptofictuyens’ Viitior rassaph KO Wis soictbeanliilded) presitioner. A
therap%sgga{gilgftgtc RN V@Sadﬁﬁz?aﬁ@mi&h@oﬂ{ lgiﬂlcp%ﬁ{"%&%hé’é“%mor size, or
according to the rules of the state government of Rheinland-Pfalz. Tis ue%
otherwigecmiotmirgs] sgglnmghns@“sfgp;\gcpn Shasigfordinary skill in the art would be able to

determine such amounts based on such factors as the subject's size, the severity of the

subject's symptoms, and the particular composition or route of administration selected.

The composition must be sterile and fluid to the extent that the composition is deliverable by
syringe. In addition to water, the carrier can be an isotonic buffered saline solution, ethanol,
polyol (for example, glycerol, propylene glycol, and liquid polyetheylene glycol, and the
like), and suitable mixtures thereof. Proper fluidity can be maintained, for example, by use of
coating such as lecithin, by maintenance of required particle size in the case of dispersion and
by use of surfactants. In many cases, it is preferable to include isotonic agents, for example,
sugars, polyalcohols such as mannitol or sorbitol, and sodium chloride in the composition.
Long-term absorption of the injectable compositions can be brought about by including in the
composition an agent which delays absorption, for example, aluminum monostearate or

gelatin.

When the active compound is suitably protected, as described above, the compound may be

orally administered, for example, with an inert diluent or an assimilable edible carrier.
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during routine diagnostic or therapeutic procedures and were stored at
-80C until use. Breast 15 cancer cell lines MCF-7 and BT549 were

W&gM%j%DMEMllo% FCS. RNA-Isolation, RT-PCR and r?@'bﬁmsmozossa
RT-PCR RNA extraction, first-strand cDNA synthesis, RT-PCR and

real-time RT-PCR were performed as previously described (Koslowski,
M., Sahin, U., Huber, C. & Tureci, 0. (2006) 20 Hum. Mal. Genet. 15,
1V. Us239rd28e e o 06 fothd-hoick @oalysis GT468-specific oligonucleotides

A TYT. GGC AGE T TT CAC-3': t|s
The RO AR AR e, i IR, Sl and
other feTivagfRes Risattibré dazeimitan{etsxpressibrneatieis s @@mmé:d fhgrapeutic

utlhtleylﬂ%ﬂﬁ%'ﬁ)é‘ é@aﬁ%gﬁ g"deF %@fwo@\qf@%ﬂﬁ@t& tr&; é&ﬁ@q%/or being
5-TGA CAC TOG CAA AAC AAT GCA-3'; antisense 5'-GGT CCT TIT 25

characiefizs N GEORBUST L S TEEE Witk iR Gy S THfBes thRTerpPelh hpfstibodies can
be adnSalbRles Wk dimaniified, @@tlﬂeﬁe@@fmbtt&sl&emmﬁé@&zs e.g., in vivo,

calculation. Specificit R reaction was conf d nin
© o G AT PV TLATOH BTt G AT SCTSEL CaPdrein the
term "S@¢oihfsrineidsd-ar inchilicotciomnamgref tmphuﬂnlasaspwm@vmgﬂewma to the

antlbog’ ggaaggélgfgﬁggée YeFe‘?%‘E{'Qn%?erqﬁéﬂkd@ lﬁ&?ﬁ@%ﬁt%ﬂé Hb%%fé%ﬁs@%rs that can

oslowslci, M., Bell,C., Seitz, G., Lehr, H Roemer, K

be com@rﬁfbf@rmlﬂraﬁerbefrkchlmsahsﬁa&ed &eﬁerétupm@d}e49e@eﬁbéwaﬁeezehby an

alteredPS88e2ABpdtRBIONSKITIMS THIRRI af B8l GattKiRBSasEei kb, d-L468 with
Brunner, J., Seitz, 0., WO 2008/110379PCT/EP2008/002063 Nestle, F.
their cgjl %q{fe%ercene?@éﬁwwéee% Cancer Res. 62, 6750-6755; Koslowski,
M., Sahin, U., Huber, C. & Tureci, 0. (2006) Hum. Mot Genet. 15,
2392-23 Brle h|e ChIC ke rd search of as
A therggﬁ%ﬁlg%%)ﬁtﬁndl afc baiasﬁ}l sugt%é fgnlsSPEor’i?gF lidle\éegréhmugh the
functmutd:lempmtlseqﬂeﬂlceahtémém(eﬁB@km@adoesm@atgrlgéw@sﬁmwmm by

1nducxII%\I &ﬁ@?&ﬁml'Xeeéeaeﬁee&weegﬂtee@r%@&ae a8t fisueHaINA I 8ependent

Search and Retrieval System

cellulatgyipipxisinh B RFEhimsSitAr dpsis TP SR gtieEn RPISNBIS g plisaihingd/or
phago BV REBIAPrELAST Nyt psimimilgeviplasthwas AUNCTeesaniiadlyyie.

each nucleotide 10 sequence against all of the human nucleotide
sequences to prevent redundancies. As a second filter electronic Northern
For eﬂahmamarnim/vasm&fnemedrmcﬁlieeloﬁeh;aqbtahmddyyrkéymm seaseth toytreat a

subjec? %ggl%m%aeh 9&9%%0 NA S que@%@wﬁ ge%*regel r&&@s%@%ﬁumor

ttp: Awww. AChI. nl’m ih.gov. It was ta en Into

cells m@ﬂea@&ﬁ&ﬁ@@é@mb&n@ﬂmmmé Wth@%ﬂ@%@ﬁﬁ??ﬂé?‘e“ﬁ@t their cell

surfac® EHH%H%E%P%H §C$}%Q§{eoa9cepﬁ¥éi‘i¥ﬂgs M- tRmotRRIIDIMIES s wHich can be

Jahanzeb, M. & Narayanan, R. (2000). Cancer Res. 60, 4037-
treated4(ja41§gor prevented encompass all G1468 expressing cancers and tumor entities

including breast cancer, lung cancer, gastric cancer, ovarian cancer, hepatocellular cancer,
colon cancer, pancreatic cancer, esophageal cancer, head & neck cancer, kidney cancer,
prostate cancer, and liver cancer. These cancers may be in early, intermediate or advanced

stages, e.g. metastasis.

The pharmaceutical compositions and methods of treatment described according to the
invention may also be used for immunization or vaccination to prevent a disease described

herein.
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For digital suptraction the cDNA xProfiler tool of the Cancer Genome
Anatomy Project at NCBI (httn://cgap.nci.nih.aov/Tissues/xProfiler) was

Wsz?)%g/ﬂ’Hm_gh compares gene expression 20 between two pacigAoasichi)ss
of cDNA libraries where each pool can be either a single library or several

libraries. The search gptions.for. Pool. A and Pool e tio
In mo‘%ﬁb?@ﬂ?dfg}egrgag%?g%snaﬁgﬁ EETSrafes For %b\{r\%fiyg téér%olt‘t]%‘;:tlcs) (ég?r?:?lw .
particubll CEA BEraTsSn dbESTSAN cBNA WhicrieomaprddGBoan plagie frgmbrane
surfacean }gg%gglsagg ISRYE B%afﬁ,ﬁé&g t‘@%&%&ﬁ%&%@@é‘ cﬁegii%ev‘%p%ﬁgﬂﬁ& as
to Pool A excluding mixed tissue libraries. For Pool B all cDNA 25Iibrariel§ h
th the

describodeplreel fAdtermasivali tibsurriibeeispt PRksniset dpHisBIE, BB Ha

functicd i whglehody: fetesrus euselaaierhohphARRMSI Wytae¢FAB8NOBDURS with
~ region EMBOSS CpOPlot (Rice, P., ion den, . & Bleglsbc}/, A 0%02 .
their cqtfepfacehetctb DR Q5T Sﬁgérﬁ%mg‘reeéveff é’%g%“ssl SHife S
can be_%&l_lgéa-flﬁﬁyvr\l/f&@gﬁ%weﬁﬁﬁiwaﬁiaonmdarwiﬂﬁel\ﬁﬁﬂm SATBt{JoResS Butibody
., J.aylor, W. R. rnton, J..M. (1994) Bj i
B
Any cdfipland@aR [Gamieriik BsoninenseCH468 arrdpseisdpnd ovBRIedan the

sampleBalgh a:1l' gc(%ltgo?l' Ie,Wé:.) %@@%@Qgﬁﬁﬁgw EP2008/002063 Antisera,
immunofluorescence and immunochemistry The polyclonal antiserum

raise_d against aa 117-127 of GT468 was generated by a custom antibody
AntibRELVIGE {R0Mak MarinGRIanyly parehisiaehanisymiaspestoiaed with

on tissue 5 cryosections ysing the VECTOR NovaRED Substr it
oy o BATRUBITE: GR) Wb e MaALHRelre ek dcions PB 1™

Cytomw_@@@ﬁﬁlybﬁ& énalitsig B&¢ig.of total protein extracted from cells lyzed with
Triton-X was used. Extracts were diluted in reducing sample buffer (Roth,
Karlsruhe, Germany), subjected to SDS-PAGE and subsequentl

Morewlegtaotieinsfetted anioRioDin frigasihat (g, @asqfﬁmgm*?jﬁa%d effector cell

ivity" Iy ol aatibodi MRdei |
o RIS f e g e
being (S el e BTSIETHRBIRY S A LR Brif heW i PARER s For

. eam,

exam é}”%i%'qa%ﬁ&%}f%l@m&@bb&i&etectmen‘ APaamnéfotibaehptadih can be assayed.
orseradishperoxidase conjugated goat anti- i it

oo AR Do P O Y s o

described herein.

The antibodies of the invention can be used to elicit in vivo or in vitro one or more of the
following biological activities: to inhibit the growth of and/or differentiation of a cell
expressing GT468 and/or being characterized by association of GT468 with its cell surface; to
kill a cell expressing GT468 and/or being characterized by association of GT468 with its cell
surface; to mediate phagocytosis or ADCC of a cell expressing GT468 and/or being
characterized by association of GT468 with its cell surface in the presence of effector cells; to
mediate CDC of a cell expressing GT468 and/or being characterized by association of GT468
with its cell surface in the presence of complement; to mediate apoptosis of a cell expressing
GT468 and/or being characterized by association of GT468 with its cell surface; to induce

homotypic adhesion; and/or to induce translocation into lipid rafts upon binding GT468.
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SiRNA Duplexes The GT468 siRNA duplex (Qiagen, Hilden, Germany)

(sense 5'-r(CCA UGA GAG UAG CCA GCA)dTdT-3', antisense 5'-r(UUG

CUG GCU ACU CUC AUG G)dAdG-3') targeted nucleotides 670-690 of
WOR'ETAEE mRNA sequence (NM 021796.3). As control a B S

SIRNA duplex (sense 5-f(UAA CUG UAU AAU CGA CUA G)dTdT-5,
In a pmg@nmom,G%_wca@mﬂm@w@ﬁd@mwm@@mm%astﬁﬁébopfmm or
diagnoRT#05RICNE RErBidiencalls wars ansteis byt HosM atRNAseatle nclude,

using HiPerFect transfection reagent (Qiagen) according to the )
amongnPiPRTFaCRIIETTS SRR GRS THSEH  LURE RAPEPro SERIEE FABNSE: SBEBHE $&peeh

hepato@Ellulde T4R25IRHAndugplexe pisersti & vifieal) dd6phdaéal Givhr ABIAdC&Aneck

CancerA;%J(JITdT-S‘, antisensee25 5C'-r(Ul.é: : %ACC UelgU GUC CUG AAC C)dGdG-3)
1A gBIh A REESRERL 5435 3 LAY fifeFation analysis following
transfection of SiRNA 24 h after transfection with siRNA duplexes 1x104

Suitab e'r'%‘%‘é%@f%‘é@r‘ﬁ%%?xi%ﬁ%ﬁ'& i medibm suRRiese NP W L% 5 Sivo and in
roliferation was ana ﬁe by measurind the incorporation of 30 BrdU into
vitro apewiyl épatie sizbd ohadeaaResseisiedthe theemiordingicifdration Kit
(Perkin Elmer, Boston, MA) according to the manufacturer's instructions
on a Wallac Victor2 multi-label counter (Perkin Elmer, Bostan, Q\

s desih 37O PO AIPSbOBIBSISO RN e B AR Bl one
or otht} MeE ﬂ!ﬁr&p@ﬂie@@ﬁi@_ﬂevgi.tm]@%tmdgbuaryirugiimmderﬁgamitolastiiﬁgkngeneic
e R e SN e A s
the andhadljsisfGetstivthd biifferébmdyhesese linked to the agent (as an immunocomplex)
or can be administered separate from the agent. In the latter case (separate administration), the
antibody can be administered before, after or concurrently with the agent or can be co-
administered with other known therapies, e.g., an anti-cancer therapy, e.g., radiation. Such
therapeutic agents include, among others, anti-neoplastic agents such as listed above. Co-
administration of the anti-GT468 antibodies of the present invention with chemotherapeutic
agents provides two anti-cancer agents which operate via different mechanisms yielding a
cytotoxic effect to tumor cells. Such co-administration can solve problems due to

development of resistance to drugs or a change in the antigenicity of the tumor cells which

would render them unreactive with the antibody.

In another particular embodiment of the invention, the subject being administered the
antibody is additionally treated with an antiagionic agent including antibodies targeting
VEGF or VEGFR and one or more chemical compounds inhibiting angiogenesis.
Pretreatment with or parallel applicatition of these drugs may improve the penetration of

antibodies in bulk tumors.

In another particular embodiment of the invention, the subject being administered the
antibody is additionally treated with a compound inhibiting growth factor receptor signaling
including monoclonal antibodies binding to the EGFR receptor as well as chemical

compounds inhibiting signaling initiated by the EGFR, Herl or Her2/neu receptor.
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5 of the cell cycle were quantified using CellQuestT" Pro (BD, Franklin
Lakes, NJ) and FlowJoni( (Tree Star, Ashland, OR) flowcytometric

analysis software. Apoptotic cells were quantified by Annex] Y, %’3. AL
WOAUYDR after siRNA transfeetion. Cell migration and in \)/illtyflo/%vasgfg%

assay 10Cell migration assB%s were conducted in transwell chambers wyith.
TargetgiBeificpoieanerhthanes Boiesioscielieduied o FmeoaY R (Ecftsantibodies,
multisFAHEEd R sRpUHEemnadivs i 4 hnveridn experisoepisusedr sRhAapentic
experiments cells were transéeggl%to %erum-free conditions 2 ah easftgé ophils
agentsyBesiRtisHonith ERERIAGRANOREYREY é‘&ﬂ%ﬁsa%(c)vea? B BPLEHS M AT P
or mosiBEyesiresnetlteir metidasssrepdieddntiekibperdimamdes e foteanieA-
chamhers contained 800 5 culture medjum: Ith 8% treated.
recep‘%‘c%aé@%ﬁ%ﬁﬁggjtgr%séﬁ%nt,e%“ Oﬁéteé rsc%al?n;}?t i an@flg}lgt%{g?g%e botiom
The tsidetapehiimerfiibranecaltrecireldnadmioiigatethnril swipsAtieanSS ells in 2
physiozfi(cf.gaelg B I%@ﬁxgb%‘ igE9scons slidesand-meuntadwith-kieachstifRak@rder of
strui’),.ﬁe mark) for fluorescence microscopy. Cells in fl\ﬁ random b
10° tovighantisvtls YA olepsaginEi oatibR HFEREBET RISASS: ShERFTREFBo N Will be
sufficfeliP& iHB%aPE?‘ %e%liﬁ;ﬂwtifame Rﬁf‘g'gteéel_lz,(b@{,f?%ﬁm ebtﬁ mqkme'sigt foféﬂsand/or
~were analyzed using the s xperimental setup wi e r .
i A AT Y SRR DO e v,
e.o., TR MBRGI SIresme s winitnrenatechwitid 00yl of Matrigel (BD

Biosciences, San Jose, NJ) diluted to Imeml in serum free medium.

Chambers were incubated at 37C for 5 h for gelling. 25Cell proliferation
Therappalysts falimwingcificub&tiomvis armisodie e EfTBFEnSuggriunction with other
technOT468{ﬁe§%E?r§§i99 Gangereall lings Bisp4QafpRY-3ntihehdd , tvMedpy/ i the

MISA-MB-231 were incubated with hybridoma supernatant diluted 1:2 in

e B e

in coﬂlﬁﬁﬁ%ﬁ@%@&@%{i@mﬁﬁlﬁﬁﬁﬁg@ﬁ&ﬁﬁﬂKwﬁgMiwmi?yﬁmmnwmﬁmmhsgsed to
. using the cell proliferation Kit (Perkin [ : . e le,
ek AR PR L DA P OIS it o o (Bovmle

2l Counter (Perkin
anti-ElPES hndibednativeltyd endogEeetisty TSP predsingredncerizafrryith [8G-

K-BR-3 and MCE-7. r jvely, were incubated with HPLC-purified

; hileaBeguvely, P

of Igg)ft%ﬁec%?ﬁas})seﬁbécmgfaﬁlé (%?uted in DMEM WO
2008/110379PCT/E132908/002063 cell culture medium for 72 h or 120 h

Bisp%tti)ﬁc? %%nxtﬁﬁﬂ%@&ﬁé ngigateds Roliferalientivascanaliyscst asetb se ribedhlate Fec-

ove. Immunofluorescence microscopy 5In order to.demonstrate . . .
camipRRoprB6 U A S A RS T SLFE O T R ) o, rceptors

in
on thefcapaesien alpatike diesmio fiviegepalls expabssieq@T468his purpose.

immunofluorescence microscopy analysis was used. CHO cells
transfected with 0T468-eGFP were grown in chamber slides under
The Stendpssigsowvti{cenditionkodtiGMEmIRsEeHidiudsupisResiBftePRffdE  2nd

im::%/%;r%})ial}&g%lge R R G MMk roltaming, kAR AU Rg RicHI N@dtdad Pdrtions
from IgGl, -2, or -3 or IgM which bind complement, can also be used in the presence of
complement. In one embodiment, ex vivo treatment of a population of cells comprising target
cells with a binding agent of the invention and appropriate effector cells can be supplemented
by the addition of complement or serum containing complement. Phagocytosis of target cells
coated with a binding agent of the invention can be improved by binding of complement
proteins. In another embodiment target cells coated with the compositions of the invention
can also be lysed by complement. In yet another embodiment, the compositions of the

invention do not activate complement.

72



10

15

20

25

30

10 streptomycin. Cells then were fixed with methanol or
paraforrnaldehyde/0.1%Saponin. Cells were incubated with antibodies

w8IResL AT468 for 60 mm. at 25C. After washing, cells werepipgiaigdonashs

an Alexa555-labelled anti-mouse 1gG secondary antibody (Molecular

Probes) under the same conditions. 15GT468 peptide-specific ELLSA

Microwell plates (Nunc) were coated for one hour at 37C with the relevant
The carhg&stipaptidetteliviloBloskiniswas pefoninetd/ithdeBs 3%6tB SAmplement.

ight at 4G A ing three i it , : o
coor D T TSl S M e e et R Spnpocie,
multispedifiper Wisbeeifd imalisades fodlsatroom templeratote Toesitatashegditpag are
advan&%&ﬂg\ﬂﬂl)ﬁ@?cﬁ@d@éﬁxﬁﬁmgyigwgﬁgd39}?jdeﬂg@ﬁﬁ@tiTWQHéeahgg%dies,

_Jackson Immunoresearch) in PBS 3% BSA was added after washing
multispaeifeipsdisnatfie Bsleshi§incubated for 1 h at room temperature with
orbital shaking at 90 rpm. After a final washing step (three times with

PBS), sybstrat luti isti 1.5 ABTS in 100mM sodi
gl PRSP e R R SRy EToPE i LAt and the
compleatutionieasisu ppicheentedhboith € Bailagsy. N iof3@I6HAO ZoAlssitition of the
presel‘gglf"%c\)/ggtri%x\llv & r{]%%gts %Eﬁg %ﬁl Iﬁ%%n E'l()%it)ll eJF %S’eerdi?&é‘%ﬂ &l-antibody

mm. Im Izations In"the production of the clones deposited under

complgre iatedividorafio oDV AL @eabransE S1oh Slarstoptinn Aoap8 2ehigh density of

wtigé@—%g&géog M&%@%a@%@%)a&%WMZBQ,
DSM ACC2823 (78H11-1H6), Ball* or C5713L6 were immunized with

KLH-coupled peptides. 50ug of peptides with 50m1 Montanide ISA 50V as
Also Réliuyant weis: infestestdniraperienaatye (kits)compiayiadl thkbarhodpa@tpositions
The presence of af;ti odies directed a ain%tfm 3 ip s%ra offmicee S it can
of the IpEREREL B pEPRIS Sp R ERR B HAYY 22 87 e 92 " W™
furthe? 02037 PCHHEP 2008/00L 063 Mise snith atetactaivherpomipmessive reagent, a

cytotor}%%pag%%?%%’vae @%P(R(ﬁ,ﬁt@ gg%\[ﬁ %rd aXe bf iﬁ{o'i% EHEEH&&%IP YiERuReNe Ao ¥intion

monatlonal antibodies. In all other cases, Balb/c or C571BL6 mice were
(e.2., pnAnitioed et CTUeS FERAY 24P4EMId with PEI Mannose as adjuvant
intramuscularly (i.m.) on day 1 and 15. Thereafter, 50ug of peptides with

50ul Montanide ISA 50V as adj t (int it ly) or.150u. in
AcconEIHoBHEIEE FRERAEE A0 RPAN PP BB AN oISy B e Tectes onal

were Injecte

admhﬁ@t@i@&fﬁﬁfﬂ)ﬁnﬂ éiﬁluﬁla_ﬁepﬁesewm,afxafmﬂﬂwdi@sadiréntﬁchﬁgmim&h @xite8yrof the

inven%%r Of'{H 'S %%% 'tHeré'thE 19 Q eg?pé[{gc%'%%eg 'Qfﬂg §CA09rrg&f%lr(l§xéal\éléﬁE which
WIt d)é ectable Immune resp S€s were boosted three

enhances or augments the therapeutic effect of the antibodies of the invention.

In other embodiments, the subject can be additionally treated with an agent that modulates,
e.g., enhances or inhibits, the expression or activity of Fc-gamma or Fc-alpha receptors by,
for example, treating the subject with a cytokine. Preferred cytokines include granulocyte
colony-stimulating factor (G-CSF), granulocyte-macrophage colony-stimulating factor (GM-
CSF), interferon-y (IFN-y), and tumor necrosis factor (TNF). Other important agents for
increasing the therapeutic efficacy of the antibodies and pharmaceutical compositions
described herein are B-glucans which are homopolysaccharides of branched glucose residues
and are produced by a variety of plants and microorganisms, for example, bacteria, algae,
fungi, yeast and grains. Fragments of B-glucans produced by organisms may be also be used.

Preferably, the B-glucan is a polymer of B(1,3) glucose wherein at least some of the backbone
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10days prior to splenectomy for generation of monoclonal antibodies.
Generation of hyhridomas producing human monoclonal antibodies to

GT468 Mouse splenocytes were isolated and fused with P
ng%lrﬁfg@ell line based on standard protocols. The resultilripg ﬁ@b‘%ﬁ%@é@“

were then screened for production of 15immunoglobulines with 0T468
glucosspauificityeu ity pegftiths-SpekifenE 12ISp0se TS CPEErS AmnaheHoteRs B(1.0)
branc ttansfected with GT468-eGFP by IF. Single cell suspensions of splenic
ymphocytes from immunized mice were fused with P3X63Ag8U.1
nonsecreting mouse myeloma cells (ATCC, CRL 1597) in a 2:1 ratio using
In a paRief%e Bﬁ%&%ﬁ&ﬂ?t%ﬁﬁ%@@ﬁﬁ@&;ﬁd?&dgs?&%ﬂdeﬁib deereipiathel ptesence of
approximately 3 x 104/well in flat.bottom microtjter, oollowed b -
GT%%\b%\ﬁ’tgﬁ}\'}ol%eéﬁ Baflon 17788 éncﬁi\t/%emaeraﬂ?rnn{ c%%agﬁrﬁ‘r%ig 1%&g§(§al&)mpnsmg
contadiaginBesermpic 2% hybritorl susioe anthcloaimtbedippiéinke mpgeificdly binds to
GTask RO BANABHS S ndw 76t TobAIE O BNLRAEE Bethtap iMincibody or
-mercaptoethanol, 50 ug/m1 gentamycin and Ix HAT (Sigma

CRL
portiopi0R62), Akie? 145t Toedaysarenadasomelesas (heraleierschathrgin a difference
compRERHARAERAHIRebd A forant-Ghfat neneeleoatlrantiagiess idative for the

antibody secreting hybridomas were replated, screened again and, if still
Pfesef}fﬁé}_fi 98 smtiecr4BahnEBRISNal antibodies, were subcloned by limiting
dilution. The stable subclones were then cultured in vitro to generate small

.amounts of antibody ip tissue culture medium for c IZati
A e T T
quantifiliss (thy EilBAtaric4h), svars sins 6T 46busieg Porisebypintgéredybriavempation
of GT%%@%E%%%C sOSERMOuUse, Monagianahantbedy Latyring HhiRasResring to

Cat. No. 1493027) was used as described by the manufacturer. WO X
a subROVBLPIUBEIC PP BOSIHOPCEB R eI SA DASEEHINE TERGeARfe(l) cxposing
the sd%fﬁ??ﬁ%ﬁ[ﬁ%é@?&@@stﬂc&@f&;@{dbfﬁﬁ&@@k@ﬂ@@&kﬂaﬁi@fy afdhecantigeing cells

. COI acteria were transformed either wi TAGS. lasmid
cxpreg G AESS PR SO S 1 AT o A YA (o rce
medium to MOO inn -0,35 E. Protein
Methods as described above are useful, in particular, for diagnosing GT468-related diseases
and/or the localization of GT468-related diseases such as cancer diseases. Preferably an
amount of GT468 in a sample which is higher than the amount of GT468 in a control sample
is indicative for the presence of a GT468-related disease in a subject, in particular a human,

from which the sample is derived.

In yet another embodiment immunoconjugates of the invention can be used to target
compounds (e.g., therapeutic agents, labels, cytotoxins, radiotoxins immunosuppressants, etc.)
to cells which have GT468 associated with their surface by linking such compounds to the
antibody. Thus, the invention also provides methods for localizing ex vivo or in vitro cells
expressing GT468 and/or being characterized by association of GT468 with their cell surface,

such as circulating tumor cells.

The present invention is further illustrated by the following examples which are not be

construed as limiting the scope of the invention.
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expression was induced with 2 mM IPTG, and cells were allowed to grow
for an additional 4 h at 37 C. Proper induction of protein expression and its
kinetics were monitored by Coomassie gel analysis. Bacter;
W%%%?{lé%ﬂgresuspended in a small volume of PBS pH 7.2 cé’%éy%gg%@”“
mM protease inhibitor AEBSF-hydrochloride (AppliChem). Cells were
EXAMRBlted on ice and disrupted by sonication (Branson Sonic Power A
Smithkline). GT468 and reference lysates were diluted to a total protein
concentra g/nil in PBS containing 0,2 mM AEBSF and 20% (v/v)
Example,1: Matg ABSvere-SHotk-frozen in nitrogen and stored at -70 C until
use. Conduction of the enzyme-linked immunosorbent assay 15Before

se, GT468, as well as the reference lysates,,was diluted in in fer
e et e B B T R R PR A SR AL o
as desarilprd\ie|oplatese(50 Sitnlerib ok @h@dﬁdla@é@r@dr@rgzm batgra@rildanual, 2nd
Eaitioﬁfﬁl@%'@Qﬂ@bé'kﬁﬂ}gorﬁ&@&?iwﬁt BRAIWESIWIEpMASHRE BN TR Qr as
_mM Tris, 150 mM sodium chloride, pH 7.2) containing 0.1 % Tween 20,
describpdcbelopsetilariyodsidecbrinenbage R kih RodifsARsRitoRte FamisFhar esgrding

to the SiMige- 400 wasaddss per well and incubated for | h on an orbital
shaker at ambient temperature. In some experiments, human sera were

pretreated before subjecting them to the assay. Each individual serum
TissugampleslWHadested in duplicate in parallel on wells coated with GT468 or

Recorgsifr?fegggwﬁg gvgg%m%m%%ﬁc@ ip asdescrined.ahave ab%he rules of

Incu or room temperature with 50 n.1/well of secondary
the stangbueygohramthsintmeh it ARsDartws)dilates BE5bOBIR SERIY materials

duringd 1ERESABEL s GPRteiaRAR B budhailkRondersBiades vere dayplapedreast

>
with 1100 ul/well of substrate solution [2 mg 4-nitropheny| phosphate
cancergfgh dineh MAF Hedath B irseryBed Hi E-Il‘}ﬁ#?’e? he Diagnostics,

Mannheim, Germany)] for 30 min at room temperature, and absorbance
values i % ly read at 405 microplate 3 Oreader (Victor2
RNAWH&@P%:I% %Eﬁr%gﬁ ﬁi’?ﬁ%,‘i‘-fﬂ%’g&gowcyto metric analysis HEK293
RNA celisatrimsfcitsesundtil GRS psiphhagsl RASAGR orindsextidsinslaBiilCR  were
)ers Aarvested. B withsigemold methaneh.aad Blackrd M. (2006
perfor&%%%@&ﬁgs%r 30 mm, Cells > o TR o ( . )
Hum. Mol. Genet. 15, 2392-2399). For end-point analysis GT468-specific oligonucleotides
(sense 5’-AAA TTT GGC AGC TGC CTT CAC-3’; antisense 5’-TGA TGC CAC ATT CAG

TAA CAC-3’, 60°C annealing) were used in a 35 cycle RT-PCR. Real-time quantitative

expression analysis was performed in triplicates in a 40 cycle RT-PCR. After normalization to
HPRT (sense 5’-TGA CAC TGG CAA AAC AAT GCA-3’; antisense 5’-GGT CCT TTT
CAC CAG CAA GCT-3°, 62°C annealing) GT468 transcripts in tumor samples were
quantified relative to normal tissues using AACT calculation. Specificity of PCR reactions
was confirmed by cloning and sequencing of amplification products from arbitrarily selected

samples.

Bicinformatics

For in silico cloning of trophoblast-specific molecules a data mining strategy described in
detail elsewhere was modified and adapted (Koslowski, M., Bell, C., Seitz, G., Lehr, H. A.,
Roemer, K., Muntefering, H., Huber, C., Sahin, U. & Tureci, O. (2004) Cancer Res. 64, 5988-
5993; Koslowski, M., Tureci, O., Bell, C., Krause, P., Lehr, H. A., Brunner, J., Seitz, G.,
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WO 2008/110379PC17E22008/002063 were incubated with hybridoma
supernatant for Ih, washed twice with PBS/1 FCS for 10 inM, and

wdghoasdgvith a goat anti-mouse Cy3 secondary antibody tlagksaihs002063
ImmunoResearch Laboratories). 5Western blots Whole cell lysates of

HEK293 cells transfected wijth 68,pcDNA3.1 plasgu insertless .
NeSﬂe’pfas%ioﬁ(‘r‘Hszkém%rg m\ﬁegﬁgﬁ}g&gﬁfgﬁ&eﬁagd%%%ﬁﬁf?ér%@%ﬁ L M,
Sahin, HEPRSpHT, 4%, T0&66i/ V) G086, Hk.(WW)!Triferei-180 238020 MaBuietly,

. 5mlyvl MgCl2, 5SmM EDT MMNO) Weie o IBDNA-l
hlermr%gic rl?clilrﬁegf sa%pléeﬁjcwero&ﬁﬁﬁ%ﬁjected tccgl;é%ﬂsngl 0 PAgIIﬂ':%%% EDNA-library
subtragiimsequently electrotransferred onto PVDF membrane (Pall).

Immunostaining was performed with a polyclonal antibody reactive to

GT468 (Koslowski et al. 2007) followed by detection of primary antibod
For keyipr GPSETaIISBERE RSB SRy AP ORI P SE ATy annotated

to be TE;il@éaééigs&J@@lemmamﬁesaammmimaasm@ﬁﬁmz Search and
i is aherrantly activated and hi expressed in various t .
Remiclq i TR SRR P OIS EG, b Bt o sting
progra;ﬁtraf?gﬁmmmeﬁi.mfﬁeﬁh@ﬁh@-ﬁ}igﬂa&lt}dldevelll@pédlﬁorfm Shidp nucleotide
sequergge i%ge];lxés '@2&?%@%&%%?&5&8&8@%“@% %Brcégwiﬂad%d%esg&s a second

' emer, K., Muntefering, H., 20 Huber, C., Sabin,
filter elecranigebionbyz0tYcharsr rass perfonaeb tuad! RisarswAkingd Hdeyword

search&ay?[b\cg}fg%@ﬁf% %ffac%—(%mziﬁseﬁueﬁéw BEhntbreSilzaifat, MiESUaiabadd. at NCBI
u . , - : i
A Y

librarie3 92 12391l HoReiplerhissanmbicat keywordesetidie oG anBarkwas, M. P.,
. .comhined with digital cDNA-library,subtraction f It f
ann1r§ﬁrh3#1t%%"$§%ep%fc,eﬁa[ganzeb & %Paraéa]uiggﬂ R%gtﬁ %l%er Res. 60, 4037-

-Specific’ genes. was identified by this
4043)approach. GT468 mRNA was investigated in a comprehensive set of

normal and neoplastic tissue specimens by end-point RT-PCR and
quantitative real-time RT-PCR. It was confirmed that GT468 expression is
For digitalinabbesiractistaDNAIKBrRER 4pRIartidas & SpstiPEMr ABRIRER oo ect at
NCBIARMNLS A8 Lelovw sy iushatthe datestian it obhighlycsensaiivgeRT (RERsion
ly exception is te%[isb <g;}lgeit with Hanscri

(Fig. IA, B, C, Tab. 1). ;
betweré\,%yg 39 %(f%@gci {Hgﬁ&}é%rgrbeé)svevr \%%elerl]cpl}acen an be either & smgfe library

or several libraries, The search options for Pool A and Pool B were set to “Homo sapiens” for

Organism and “all EST libraries” for Library Group to search all cDNA libraries in dbEST.

All ¢cDNA libraries prepared from placenta and trophoblast tissue matching the search option
settings were assigned to Pool A excluding mixed tissue libraries. For Pool B all ¢cDNA
libraries prepared from normal tissues except placenta, trophoblast, testis, ovary and whole

body fetus were selected.

For analysis of the GT468 promotor region EMBOSS CpGPlot (Rice, P., Longden, I. &
Bleasby, A. (2000) Trends Genet. 16, 276-277) software was used. Moreover, analysis of the
GT468 protein sequence was conducted with MEMSAT3 (Jones, D. T., Taylor, W. R. &
Thornton, J. M. (1994) Biochemistry 33, 3038-3049), TMpred (Hofmann, K. & Stoffel, W.
(1993) Biol. Chem. Hoppe-Seyler 374, 166), and GOR IV (Garnier, J., Osguthbrpe, D.1L &
Robson, B. (1978) J. Mol. Biol. 120, 97-120).
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WO 2008/110379PCT/EP2008/002063 Table 1. Expression of 0T468 in

tissues apd cell lines typed by end-point RT-PCR GT468 expression
woNesnadiiwsues Testis 2/3 Placenta 3/3 la.,ii-, -r,..". 0/3 Lukg D3P BYSA®2063

Antisera, immunofluorescence and immunochemistry

The polyclonal antiserum raised against aa 117-127 of GT468 was generated by a custom
antibody service (Squarix, Marl, Germany). Immunohistochemistry was performed on tissue
cryosections using the VECTOR NovaRED Substrate Kit (Vector, Burlingame, CA)
according to the manufacturer’s instructions. For Western blot analysis 30 pg of total protein
extracted from cells lyzed with Triton-X was used. Extracts were diluted in reducing sample
buffer (Roth, Karlsruhe, Germany), subjected to SDS-PAGE and subsequently
electrotransferred onto PVDF membrane (Pall, East Hills, NY). Immunostaining was
performed with antibodies reactive to pAKT (Cell Signaling, Danvers, MA), AKT (Cell
Signaling, Danvers, MA), cyclin D1 (Santa Cruz Biotechnology, Santa Cruz, CA) and beta-
Actin (Abcam, Cambridge, UK) followed by detection of primary antibody with horseradish-
peroxidase conjugated goat anti-mouse and goat anti-rabbit secondary antibodies (Dako,

Glostrup, Denmark).

siRNA Duplexes

The GT468 siRNA duplex (Qiagen, Hilden, Germany) (sense 5°-r(CCA UGA GAG UAG
CCA GCA)dTdT-3’, antisense 5°-r(UUG CUG GCU ACU CUC AUG G)dAdG-3") targeted
nucleotides 670-690 of the GT468 mRNA sequence (NM_021796.3). As control a scrambled
siRNA duplex (sense 5’-f(UAA CUG UAU AAU CGA CUA G)dTdT-5, antisense 5°-rf(CUA
GUC GAU UAU ACA GUU A)dGdA-3") was used. For GT468 silencing studies cells were
transfected with 10nM siRNA duplex using HiPerFect transfection reagent (Qiagen)
according to the manufacturer’s instructions. All results were reproduced with a second set of
GT468 siRNA duplexes (sense 5’-r(GGU UCA GGA CAA AGU CCA A)dTdT-3’, antisense
5'-r(UUG GAC UUU GUC CUG AAC C)dGdG-3’) targeting nucleotides 342-362.

Cell proliferation analysis following transfection of siRNA

24 h after transfection with siRNA duplexes 1x10* cells were cultured for 48 h in medium
supplemented with 10% FCS. Proliferation was analyzed by measuring the incorporation of
BrdU into newly synthesized DNA strands using the DELFIA cell proliferation Kit (Perkin
Elmer, Boston, MA) according to the manufacturer’s instructions on a Wallac Victor® multi-

label counter (Perkin Elmer, Boston, MA).
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Cell cycle analysis

Cells were cultured in medium supplemented with 10% FCS in varying concentrations. 72 h
after transfection with siRNA duplexes cells were harvested, EtOH-fixed, and stained with
propidiumiodide prior to flowcytometric DNA content analysis. Cells in the different phases
of the cell cycle were quantified using CellQuest™ Pro (BD, Franklin Lakes, NJ) and
FlowJo™ (Tree Star, Ashland, OR) flowcytometric analysis software. Apoptotic cells were

quantified by AnnexinV staining 48 hand 72 h after siRNA transfection.

Cell migration and in vitro invasion assay

Cell migration assays were conducted in transwell chambers with 8.0 um pore membranes
(BD Biosciences, San Jose, CA) with cells cultured in serum-free medium for 12 h prior to
experiments. For siRNA experiments cells were transferred to serum-free conditions 24 h
after transfection with siRNA duplexes as described above. 4x10* cells in 400 pl serum-free
culture medium were added to the upper chamber. The bottom chambers contained 800 pl
culture medium supplemented with 5% FCS as chemoattractant. 24 h later cells that had
migrated to the bottom side of the membrane were fixed in ice-cold methanol; membranes
were excised, placed on microscope slides and mounted with Hoechst (Dako, Glostrup,
Denmark) for fluorescence microscopy. Cells in five random visual fields (100x
magnification) were counted for each membrane. All experiments were done in triplicates.
Effects on chemokinesis of cells were analyzed using the same experimental setup with
chemoattractant added to both the upper and lower chamber. For in vitro invasion assays the
upper chambers were prepared with 100ul of Matrigel (BD Biosciences, San Jose, NJ) diluted

to 1mg/ml in serum free medium. Chambers were incubated at 37°C for 5 h for gelling.

Cell proliferation analysis following incubation with antibodies

Endogenously GT468-expressing cancer cell lines BT-549, Caov-3, EFO-21, MCF-7, and
MDA-MB-231 were incubated with hybridoma supernatant diluted 1:2 in DMEM cell culture
medium for 72 h. Proliferation was analyzed by measuring the incorporation of BrdU into
newly synthesized DNA strands using the DELFIA cell proliferation Kit (Perkin Elmer)
according to the manufacturer’s instructions on a Wallac Victor2 multi-label counter (Perkin
Elmer).

Alternatively, endogenously GT468-expressing cancer cell lines SK-BR-3 and MCF-7,
respectively, were incubated with HPLC-purified hybridoma supernatants diluted in DMEM
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cell culture medium for 72 h or 120 h at concentrations as indicated. Proliferation was

analyzed as described above.

Immunofluorescence microscopy

In order to demonstrate presence of anti-GT468 antibodies in sera of immunized mice or
binding of monoclonal antibodies to living cells expressing GT468, immunofluorescence
microscopy analysis was used. CHO cells transfected with GT468-eGFP were grown in
chamber slides under standard growth conditions in DMEM/F12 medium, supplemented with
10 % fetal calf serum (FCS), 2 mM L-glutamine, 100 IU/ml penicillin and 100 pg/ml
streptomycin. Cells then were fixed with methanol or paraformaldehyde/0.1%Saponin. Cells
were incubated with antibodies against GT468 for 60 min. at 25°C. After washing, cells were
incubated with an Alexa555-labelled anti-mouse IgG secondary antibody (Molecular Probes)

under the same conditions.

GT468 peptide-specific ELISA

Microwell plates (Nunc) were coated for one hour at 37°C with the relevant GT468 peptide
(5ug/ml). Blocking was performed with PBS 3% BSA overnight at 4°C. After washing three
times with PBS, the plates were loaded with hybridoma supernatants (diluted 1:5 or 1:10 in
PBS 3% BSA, 50pul per well) and incubated for 1h at room temperature (orbital shaking at 90
rpm). Secondary antibody (HRPO-conjugated goat anti-mouse IgG, Jackson
Immunoresearch) in PBS 3% BSA was added after washing three times with PBS, and
incubated for 1h at room temperature with orbital shaking at 90 rpm. After a final washing
step (three times with PBS), substrate solution consisting of 1.5mM ABTS in 100mM sodium
acetate (pH 5.2) was added. Immediately before use, the substrate solution was supplemented
with 0.3pl per ml of 30% H,0,. Absorption at 405nm was measured on a Tecan Safire Plate

reader (Tecan) after 30-60 min.

Immunizations

In the production of the clones deposited under the accession no. DSM ACC2822 (4E9-1H9),
DSM ACC2826 (9B6-2A9), DSM ACC2824 (59D6-2F2), DSM ACC2825 (61C11-2B5),
DSM ACC2823 (78H11-1H6), Balb/c or C57/BL6 were immunized with KLH-coupled
peptides. S0ug of peptides with 50pl Montanide ISA 50V as adjuvant were injected
intraperitoneally (i.p.) on days 1, 15, 45, and 86. The presence of antibodies directed against
GT468 in sera of mice was monitored by peptide-specific ELISA on days 24, 57, and 92.
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Cancerous tissues Breast cancer 44/62 Lung cancer 21/50 Gastric
cancer 1 8/3 1 Ovarian cancer 2/9 He patoce | lular carcinoma 1/5 Cancer

W Oce#gm%gzmo In 38% (86/225) of primary tumor specigefs 69882063
d2| erent cancer types and 55% (22/40) 5of tumor cell lines, however,

aberrant activation of this gene with otherwise tightly controlled
Mice with detectable immune respc?nses were boosted thre% dz%/ys prior to splenectomy for

generation of monoclonal antibodies.

In all other cases, Balb/c or C57/BL6 mice were immunized with GT468 pcDNA3.1 plasmid
with PEI Mannose as adjuvant intramuscularly (i.m.) on day 1 and 15. Thereafter, S0ug of
peptides with 50ul Montanide ISA 50V as adjuvant (intraperitoneally) or 150pg protein with
incomplete Freund's adjuvant (IFA) (subcutaneously) were injected on days 30 and 45. The
presence of antibodies directed against GT468 in sera of mice was monitored by peptide-
specific ELISA or CrELISA. Mice with detectable immune responses were boosted three

days prior to splenectomy for generation of monoclonal antibodies.

Generation of hybridomas producing human monoclonal antibodies to GT468

Mouse splenocytes were isolated and fused with PEG to a mouse myeloma cell line based on
standard protocols. The resulting hybridomas were then screened for production of
immunoglobulines with GT468 specificity using peptide-spefific ELISA, GT468 CrELISA
and CHO cells transfected with GT468-eGFP by IF.

Single cell suspensions of splenic lymphocytes from immunized mice were fused with
P3X63Ag8U.1 nonsecreting mouse myeloma cells (ATCC, CRL 1597) in a 2:1 ratio using
50% PEG (Roche Diagnostics, CRL 738641). Cells were plated at approximately 3 x 10%/well
in flat bottom microtiter plates, followed by about two week incubation in selective medium
containing 10% fetal bovine serum, 2% hybridoma fusion and cloning supplement (HFCS,
Roche Diagnostics, CRL 1 363 735) plus 10 mM HEPES, 0.055 mM 2-mercaptoethanol, 50
ug/ml gentamycin and 1x HAT (Sigma, CRL H0262). After 10 to 14 days individual wells
were screened by peptide-specific ELISA for anti-GT468 monoclonal antibodies. The
antibody secreting hybridomas were replated, screened again and, if still positive for anti-
GT468 monoclonal antibodies, were subcloned by limiting dilution. The stable subclones
were then cultured in vitro to generate small amounts of antibody in tissue culture medium for
characterization. At least one clone from each hybridoma, which retained the reactivity of

parent cells (by ELISA and IF), was chosen.

Isotyping
For isotyping of hybridoma supernatants, IsoStrip Mouse Monoclonal Antibody Isotyping Kit
(Roche, Cat. No. 1493027) was used as described by the manufacturer.
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WO 2008/110379PCT/EP2008/002063 transcription was found.
Prevalence and transcript levels of 0T468 were highest in breast cancer
Wo%gs%%?’%t cancer cell lines (Fig. IA, B, C). 44 of 62 (82%) pHpesyolBastss
cancer samples scored positive for 0T468 expression (defined as at least
100-fold above background in non-trophoblastic normal tissues), with 24%
(15/62) showing low (100-1000fold), 40% 5 (25/62) showing moderate
CrELISA9P0tEaupPiedthy 2Pekdé 196a¢td (12} BleB R Prieigin AL 0N Dighates
expression (Fig. 1B). Moreover, we found GT468 transcription in 21 of 50
° (ﬁ‘?%’)'lﬁﬁ‘l@“égg%raéﬁ’rﬁiﬂes as well as in gastric and ovarian cancer (Tab.
E. coli YL ORI ttioretd 0E468adidonat¢eitedateititiTHistopolfiqa hsubtypénteniess pQE
(will b3 SRS UM KA. DERTIRIE: 3 PR A0ITAPRIEEhORINS 54530 D Rhcin
cEncer celid®and 1s accessible for antibodies A polyclonal rabbit antibody
expres{ieibbisantuGT46RIC wivhiPAgained seif¥ 268egpbuifd pepinte fepropddisianal 4

h at 3758 PRLPIRERiIIR Hrotivasfaised mpasificivtiel theantihadkaves
verified by 15 gene silencing of GT468 using small interfering RNA

Coomassiie A RUitly B cRGEEEARNERS SRUR AJRI 2R S BsRsaRTERE SR YRS AEHBS
pH 7.2WiHdnmeets aiig pAhdsprtiiissiRNASuplpKeshRseqmpiiChem). Cells were

non-silencing ol ucleotide and non-transfected cells. By transfecti
placed gmyleg 304 {EFHRE IEr?'e%OWE?? AaBT fé‘l\?\,ﬁﬁ‘{‘ﬁég‘e% %lléud??p exé?g ,and
refererpiablex@n dvemaddid@b&ar@ﬂhlqﬁotwhfmn@imﬁw Gﬂ?4@8/ mRNRBeS@e@émng
0.2 ml\\?v)(t %%tlglg%ég 967%%(99) tqg%%%[oﬁl%ﬁﬁs%ge% Qh%\é%gﬁ(]):ﬂ&l P %‘i&)%@ﬁ'ﬁ%ored at

IS observation, thé 26 IcDa band, detected in accordance with the
~70 *@raticted size of GT468 in Western blot, nearly completely disappeared in

« Deh GaldUIPSHHE whymerakin BRI RbURddaND of OTA68 protein

expression and specificity of the antibody. 25Western Blot staining of

BeforauusaG Tokens e a1y imarexstiess R iFfH R gAptier (100 mM

HEPES, HBB/S - teemsarfisnaddink hisaameésveatheiqbisdrobetpsihearcent/ well,
specimens in_ levels ¢ rable to placenta as the only normal tissue it is

Nunc) gpdradsorbethioeig h A ,munohistochemistry with rabbit

After @nip6a THa8/GHenowphienverbreadietlimivesettionsskingetisgéifM Tris,
mmunoreactivity i i 3 iti :

e b e e

withowscsistdegion, Rifte retesoditerceiman sed iHachbh ebptaddedbprinanaradis

incub 28! 185 REsieBinAtchad NN A HisSBHUYeRa §10h Kalivedrifieds)human
Immunostaining of tumor cells was accentuated at the plasma membrane,

sera WeFe PRsHEREY BEtREE THECEHECESR 2°d8f &8¥ce protein. WO
Each i2Q0844102A9R GimBROVS/ 0R2063 tuslitasedn alyaidedd thedbpaleyl efith€T468

0T468 protejn sequence predicted a hydrophobic domair: '
T e L)
room femijreaaridwifo 10 Wieedfchscextdare HotdodsteorGma 68 ig@ri B, Dianova)

diiutecg #I %&?% ﬁgﬁ‘ﬁ@%ﬁ?@@ )Q?geﬁ{&nﬂﬁ% (W %ﬂﬁ%m ipy Aedavigly

extrace exposed receptor-like proteins, including TGF-beta

developedpidh ialiivellorhoisimtegiobniontimesboigerhenvhahprplye fsodium salt
hexahgﬁﬁ%t@v&%l?%peﬂ&lmm PR §1RaDBGH0St IS, M THERS Gath i) for 30
) 37- 240) and is invglved in polymerization é:]ov ne, Ld ,[Jg §sen W. G'd lat
min a{ R dFEeTa B\ AL TR VI UDB SV BRBLAEA. PG orRisroplate
reades(Deellalay dtieal iPation BiheonTiitistiyElylengdressed GT468 was assessed
by immunofluorescence microscopy of MCF-7

Flowcytometric analysis
HEK?293 cells transfected with GT468 pcDNA3.1 plasmid or insertless plasmid (mock) were
harvested, fixed with ice-cold methanol, and blocked with PBS/10%FCS for 30 min. Cells
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10 and BT-549 breast cancer cells stained with rabbit anti-0T468/C-term,
which has its epitope (an 117 to 127) in the presumably extracellular part
of the protein. Both cell lines displayed distinct staining at t
Wi 9(Fig. 2A). Loss of signal upon siRNA-induced kr?c%ciﬁ! 02\(/)\?3/(()) 063
'0T468 expression confirmed the specificity of the staining. Most .
were ineyhetedinithdybeifiea SHIBFRFANS IR ity WAtk ohsarseti ot vy S for 10 min,
and inEﬁ%WtH@Tngr@mda@@dW%céﬁd@Wﬁmﬂ&@ (Figk23) limpliioRdhatch
the epitope of the antibody is accessible without permeabilization of the
Laborgtafishlmbrane and thus supporting the predicted topology with
extraeellular localization of the carboxy-terminus.  Example 4: siRNA
W indﬁ!cpéd gene silencing of GT468 inhibits motility, migration and
estesBiRMEion and blocks proliferation of cancer cells To determine the
WholdielbbisatsighHtEnRs clleSTasgmetimich 6l thec Biet3sl aflagnsiRey Apsertless
0dnees aene sisadragh.essepial cRlduepirpesa A dineh 5FIet o),
plasmbgi oor%ménce c?f} %east ca%cér lceII lines MCFE-7 and IST-549 in_transwell ’

10%(vhipFairerralsd 4y §ad Tiorstigated SBmM M bam dMefeidmid Sk A
100mﬁ?ﬂh&F?lHi@ﬁ%t?%@%%Qtéﬂi)iﬁqgﬂﬁiﬁg%ﬁ@%%Mﬁ@%@ﬁb@{ﬁtﬁ@bﬂ@s-

e upper and lower chambpbgr O es was, Subps 1INNIDI
PAGHC GUSFREAL ARSI B COPUTA R e g v
perforasewadaa iarked rediboioncat tive wir6TH6AdKsskmskactielnlighi@ideylowed by

capagity. of the cells, 3 0. (Fig. 3B).-Mo j [ ity of
R bR R L
seconfatyatnighmiividiatésalohgretraRossarabtha Gréiiemts by breaking through a

barrier of Matrigel (Fig. 3C). WO 2008/110379PC 1:TP2008/002063 Next,

specific SiRNA duplexes ig. . Cell cycle analysis revealed a distinct
. Gl/S arrest in the cells trapsfected with GT468 siRNA, as, the Iy
To RGP IOH DER T 18 LT ol Col A b e
adaptb@ffeticld aathatamnigigatdy daveboprdVioairesiaintfiestiioenti for @p@ﬁﬁbtﬁ?’é@ﬂ’emﬁc

death {Fig. 4C). Exa ;T nt ekKc ' ti- ring, H.,
moleE 9,4 fopamele & Tggimant phganeeRcollsufil anl Giiekring, H

esin ell growth  We measured proliferation of MCF-7 and

HubeR 5 80hall¥/inf (baeed WitRMeHiamsar s o1 EXtrern arktpelowski, M., Tarec,
0., B_@f%r_‘gfﬁ%%\%@a%lt‘,]cti%arﬁb%%yaﬁaf&ﬁt_ings&@,@@&&mlmoﬁ% HifiRiere. & Sahin,
Innibition o pr0|erat|ono oth cell lines | cancentration- ep :

U, CRRRAEPYERS 57 Brafilb 6! BoMTEBan e SN A G | urch O
2006)lensingasr @iendisingsendIaectibna-antpigorizativhiodlGRes8®1d Search of

Proliferation and cell cycle pr sion in e tic iS: Vnticall
e AR L e rb R o R Do ically
placetifferanifphases. & TH68ceHsdyelsiBydtinibliawngrasehactivities of a series of

CDKs. Restriction point control is mediated by cyclin D- and E-dependent
Idnase families (Morgan, D. 0. (1997) Annu. Rev. Cell Dev. Biqgl. 13

.

GT468 mRNA was investigated in a comprehensive set of normal and neoplastic tissue
specimens by end-point RT-PCR and quantitative real-time RT-PCR. It was confirmed that
GT468 expression is confined to placenta. In all other normal tissue specimens transcript
amounts are below or just at the detection limit of highly sensitive RT-PCR (Fig. 1A, B, C,
Tab. 1). The only exception is testis, albeit with transcript levels 3 to 4 logs lower than those

observed in placenta.
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Example 7: 6T468-specific monoclonal antibodies Peptides having

ences according to SEQ ID NOs: 3-10 were used for f
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...... = 0

ant:b@MGS eGFP transfected cells whereas non-transfected cells were

negative (Fig. 208). To analyze the impact of the monoclonal antibodies
binding to 0T468 on proliferation of cancer cells, endogenous|
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cancer cell lines MCF-7 and BT-549 with these siRNA duplexes a stable and reproducible

reduction of constitutive GT468 mRNA expression by 80-90% compared to controls was
achieved (Fig. 1D). Consistent with this observation, the 26 kDa band, detected in accordance
with the predicted size of GT468 in Western blot, nearly completely disappeared in both cell
lines (Fig. 1E), proving both robust knockdown of GT468 protein expression and specificity
of the antibody.

Western Blot staining of GT468 protein in primary human tissue samples with rabbit anti-
GT468/C-term confirmed that this gene is detectable in breast cancer specimens in levels
comparable to placenta as the only normal tissue it is expressed in (Fig. 1F).
Immunohistochemistry with rabbit anti-GT468/C-term on human breast tumor sections
showed specific immunoreactivity in specimens typed positive for GT468 mRNA expression
by RT-PCR. Staining was confined to the neoplastic cell population, whereas adjacent stromal
and non-neoplastic epithelial cells as well as patient matched normal tissues were not reactive
(Fig. 1G). Immunostaining of tumor cells was accentuated at the plasma membrane, providing

evidence that GT468 is a cell surface protein.
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constit@ridetheitiantyieGT468 Taislesgshédrinciomalmitisdiesnobtaiedopy of MCF-7
s ETESICAD SRRt B gpion PR Pl
(aa 117 to 127) in the presumably extracellular part of the protein. Both cell lines displayed
distinct staining at the cell membrane (Fig. 2A). Loss of signal upon siRNA-induced knock
down of GT468 expression confirmed the specificity of the staining. Most importantly,
specific membrane staining was observed not only on methanol-fixed but also non-fixed,
native cells (Fig. 2B) implying that the epitope of the antibody is accessible without
permeabilization of the cell membrane and thus supporting the predicted topology with

extracellular localization of the carboxy-terminus.

Example 4: siRNA induced gene silencing of GT468 inhibits motility, migration and

invasion and blocks proliferation of cancer cells

To determine the biological significance of GT468 in tumor cells the effects of its siRNA

induced gene silencing on essential cell functions were studied.

First, performance of breast cancer cell lines MCF-7 and BT-549 in transwell migration
assays was investigated. Baseline motility (chemokinesis) of both cell lines assessed by
adding 5% FCS as chemoattractant to both the upper and lower chamber of the system was
substantially inhibited by GT468 specific siRNA duplexes (Fig. 3A). Consequently, we also
observed a marked reduction of the directional chemotactic migratory capacity of the cells
(Fig. 3B). Moreover, chemoinvasion activity of cells was profoundly affected by GT468
SiRNA treatment, as cells were not able to migrate along chemoattractant gradients by
breaking through a barrier of Matrigel (Fig. 3C).

85



10

15

20

25

30

22-9B-1 1gG2a 23-33A-1 IgG1 23-19A-1 1gG1 F11#33F7D12 IgG1 4Al2
2D4 1A10 1gG 1 4E9 1D12 2D4 IgG3 A crude-lysate (CrELISA) was

W(ﬁgi) %g%to ensure specific binding of the monoclonal antfpadies f9ud2063
domas 22-1A- 1, 22-2A-1, 22-913-1, 23-33A-1, and 23- 19A 1.20

Hybridoma supernatants were tested.against the | .
Next, eSO ATFE A1 R ELERFO BB RS CoHe FEHRSFRgn -

DNA WhPRHREIES m%meﬁm&ysmsdfﬂamammﬁmwmmemggig 4A).

Cell cxaﬁ]aﬂ,%ﬁé% Jeyea ICSEJF?L é% mc? r&?l?g) Qfarlﬁ) ntlbLgd (53 ﬁlge&g&gc%&? Wﬁ%ﬁ“%ﬁ%lRNA
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as the underlying cause for the proliferation block (Fig. 4B). Vitality of the cells was not

affected and staining for Annexin V gave no indications for apoptotic cell death (Fig. 4C).

Exampie 5: Treatment of cancer cells with anti-GT463 antibodies inhibits cell growth

We measured proliferation of MCF-7 and BT-549 cells incubated with rabbit anti-GT468/C-
term and a non-reactive control antibody. Targeting of GT468 resulted in efficient inhibition

of proliferation of both cell lines in a concentration-dependent manner (Fig. 5).

Example 6: Downstream effects of siRINA-induced silencing and antibody-induced

functional antagonization of GT468

Proliferation and cell cycle progression in eukaryotic cells is governed by cyclins and cyclin
dependent kinases (CDKs). Individual cyclins act at different phases of the cell cycle by
stimulating the activities of a series of CDKs. Restriction point control is mediated by cyclin
D- and E-dependent kinase families (Morgan, D. O. (1997) Annu. Rev. Cell Dev. Biol. 13,
261-291; Sherr, C. J. (2000) Cancer Res. 60, 3689-3695). To investigate whether GT468
silencing induces the observed cell cycle dysregulation via alteration of cyclin expression,
expression of cyclins D1, D2, D3 and cyclin E in MCF-7 and BT-549 breast cancer cells
treated with GT468 siRNA was determined.

Interestingly, a significant reduction of cyclin D1 transcripts as measured by real-time PCR
(Fig 6A) as well as cyclin D1 protein levels in Western blot (Fig. 6B) occurred as a
consequence of GT468 knockdown. No change in transcription levels was observed for the

other cyclins analyzed.

Cyclin D1 is known to be a major regulator of the Gl to S progression of the cell cycle.
Interestingly, in the tumorigenesis of sporadic breast cancer, overexpression of cyclin D1 is
regarded as an early event (Caldon, C. E,, Daly, R. J., Sutherland, R. L. & Musgrove, E. A.
(2006) J. Cell Biochem. 97, 261-274; Sutherland, R. L. & Musgrove, E. A. (2004) J
Mammary. Gland. Biol. Neoplasia. 9, 95-104). D-type cyclins are unstable, and their

86



10

15

20

25

30

WO 2008/110379PCT/EP2008/002063 A peptide-specific ELLSA was
performed to ensure specific binding of the monoclonal antibodies from
W(EXEE a5 F11#33F7D12, 4AI2 2D4 1A10, and 4E9 1D1 AEF 008/002063
] oma supernatants were tested against the respective peptide use

for immunization of mice. As control, hybridoma supernatants were tested
inductiqgaipitbesitrerdattepaplidarith 1ot GABLIGR AP s dersapn persistent

mltogemeﬁ%ﬁé%/ omhﬁy\?mg@% @apﬁﬁm SRl ‘ﬂ&ﬂ&{%n%&@%fﬁﬂﬁ@@&f@l@ﬂases
ecitl nal em antino to
i resnTSFR SR AL AT AL Ak AR o S L tarmary

Gland hBislinvéopl diewvoy iamielShaalysid. afl asehaklibrial 1059n10:ﬁ?§dyh4593és®dzﬁlcer it

2D tran5| nEI tran (s][t) ted HEK cells Wlt transfeti n ra}\e 0 §q§
¥P{ t h
has be\?\?ere use Al EI’I omeai( r&”e‘?r‘%a ants sr oe\:/veV asS CIP cp staa}n?/ng of?é 8Jr ase

(PI3KMAK§f€thtS?WMé§W§M|ﬁ§ Wad dbsegved.dn MmotioBansiddammary.
GzandCE!o% (Ere% ?z}s}usdJ@%'fi%@ @%&9& the menedgionahantibndies te fulstenaths. T

rotein was anal yzed by 15 Western biot. All hybridoma

Albaﬁ%%?pgrn %Mepéémévga@em Lith ’Iy}%%’ﬂégoé‘qulé’ro’ég§%‘ﬁf§m K. et
al, (2@@78ﬁq§e&t V\@HeﬁTé@& mw@smpmﬁwma@aﬁu% Wheeasysaissiaf L.,

s G el o110 5912 TR SRRy v

29872 S itk ek thigddEdk @Iﬂﬁ&lym)-mém (EHBBE ﬂlwwas:reasmg cyclin
D1 m&erfor edatlgalr(ljtebpt oy 'tC%BF %l)@ﬁ% ﬁlpr-lr%g? B{Qt%'{' g? \M{HCQ@FS in the nucleus

monociona les bind fo."The complete G1468 protein sequence
(SuthenasdsPathe&iMusar et S 1A R dp pivgpeptidesndshierdYapitteda 9, 95-104,

Diehl OJ\’e,!JaFtHErlgl /Al byLrdnarsupinatants weredestesin BllSAofos499.3511;
’specific bi fo these peptides. As control, an irrelevant é)B é)tlde w

a
Radu, ysefcnhesghe naﬁ%ﬁ%gh Bedfichiemigts oM p ol Cell Biol.
23, 6HysidMaraEuBsHARNISIZE-pAv33133A-1npoeaaA8-kgaldaeash cancer cell

howed pindj tid I I
ot A e R g e CER 55 S A o] 00 K Gard
Biol. Naopeastimples; ﬁnmlgmglegabuﬂtﬁw@oﬂﬁmnmtnﬁfal lépiiolses of tee ;3 TM@8NINg,
B. DB ;?'” 18 OIO Mé?)tff‘%%‘ép%%%t%%c%'oﬁ@b&@%&mggé%hmh

proll eration ancer cells endo%enously GT468 ex%essmg
GT468aneppaselitliniy SreB AT @IRmBesaus Ad 9yahran ovbethes €F 46512 piyimpact on

the re\BXEJR G hatad it pyNied hyhddonsysurasnatants for 72 h or 120 h at
e concentrations indicated in Fig. 14. Proliferation of cells was measured

by BrdU incorporation into DNA. Whereas the irrelevant control
Constmgnegiasgaatidady sid hpjeiainMOAKT consecutive to PI3K overactivation

s oo O I S TR o
AKT pipalkaFatiobsedweiistin il owing of £55H08cpe ntRiNAriarinsiq@igandyjts functional
antagonizing with antibody anti-GT468/C-term both resulted in a marked reduction of pAKT
levels in particular in MCF-7 cells (Fig. 6C), suggesting that AKT kinase activation is
involved in execution of down-stream effects of GT468. Interestingly, downregulation of

pAKT was less prominent in BT-549 cells, which lack PTEN and therefore have a higher

level of PI3K overactivation.
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INDICATIONS RELATING TO DEPOSITED MICROORGANISM OR

O, ﬁF%BEgOLOGICAL MATERIAL (PCT Rule 13bis) A.Thegpgigaii
W02 . | ' ERIR
maac}!e %Jelow relate to the deposited microorganism or other bio)lo}?lgiicag?§02063

aterial referred to in the descriptio

n 1Iine26 on page S.

MEEh| NSRESNIC RO 0¢H03 rrereeposits are identified on an
additional sheet M1 Name of depositary institution DSMZ-Deutsche

~_Sammlung von Mikroorganisme d It :
Pepiide GO Ao A P Bolle A Cociy oo 167 geation of
hybridomas producing monoclonal antibodies. For example, immunization using the peptide
of SEQ ID NO: 3 gave hybridomas 4E9-1H9 and 9B6-2A9, immunization using the peptide

of SEQ ID NO: 4 gave hybridoma 59D6-2F2, and immunization using the peptide of SEQ 1D

NO: 6 gave hybridomas 61C11-2B5 and 78H11-1He.

A peptide-specific ELISA was performed to ensure specific binding of the monoclonal
antibodies. Hybridoma supernatants were tested in 1:5 or 1:10 dilution against the respective
peptide used fiir immunization of mice. As control all hybridoma supernatants wefe tested
against two irrelevant peptides. All monoclonal antibodies reacted specifically only with the

respective peptide used for immunization of mice (Fig. 7).

Specific binding of the monoclonal antibodies to full-length GT468 protein was analyzed by
immunofluorescence (IF) microscopy. 24 h after transfection of a GT468-eGFP fusion
construct CHO cells were stained with hybridoma supernatants (1:5 dilution). Merging of the
eGFP signal and the signal of secondary anti-mouse antibody (Alexa555) showed staining
only of the GT468-¢GFP transfected cells whereas non-transfected cells were negative (Fig.
8).

To analyze the impact of the monoclonal antibodies binding to GT468 on proliferation of
cancer cells, endogenously GT468-expressing cancer cell lines BT-549, Caov-3, EFO-21,
MCF-7, and MDA-MB-231 were incubated with hybridoma supernatants (1:2 dilution) for 72
h. Proliferation of cells was measured by BrdU incorporation into DNA. Whereas monoclonal
antibody 4E9 1H9 did not alter the proliferation of the cells at the concentration used,
antibodies 9B6 2A9 and 59D6 2F2 clearly reduced the proliferation of all cancer cell lines
analyzed (Fig. 9).

Thus, it was shown that monoclonal antibodies can be produced which selectively target

GT468 expressed by cells. Furthermore, it was shown that monoclonal antibodies to GT468

can be produced which inhibit proliferation of cancer cells expressing GT468.
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Inhoffenstr. 7B 38124 Braunschweig DE Date of deposit March 13, 2007
Accession Number DSM ACC2822 C. ADDITIONAL INDICATIONS (leave
t applicable)This information is continued on an
W%&%@?ﬂg% g 5
ouse (Mus Musculus) myeloma P3X63Ag8U.1 fused Wlth@nggﬂw%@% s

(Mus musculus) splenocytes Hybrldoma secretlng antlbody agalnst
Example B,/ GE40838 e manpaclonal: antibodis ed, JImua ion, with

-------

GT468hDRAN: Jﬁ@d&m&&'ﬁﬁ QNG QNS AREC. if not
applicable) E. SEPARATE FURNISHING OF INDICATIONS (leave blank
C.

Twofold intramuscular immunization using GT468 DNA followed by twofold subcutaneous

administration of recombinant GT468 protein resulted in hybridomas 22-1A-1, 22-2A-1, 22-
9B-1, 23-33A-1 and 23-19A-1. Twofold intramuscular immunization using GT468 DNA
followed by twofold intraperitoneal administration of the peptide according to SEQ ID NO:
10 resulted in hybridoma F11#33F7D12. Twofold intramuscular immunization using GT468
DNA followed by twofold intraperitoneal administration of the peptide according to SEQ ID
NO: 3 resulted in hybridomas 4A12 2D4 1A10 and 4E9 1D12 2D4.

The following table lists the antibodies obtained and their isotypes.

Table 2. Monoclonal antibodies obtained by immunization with GT468 DNA followed by

injection of peptide / protein

Hybridoma Isotype
22-1A-1 IgG2b
22-2A-1 IgG2b
22-9B-1 IgG2a
23-33A-1 IgGl
23-19A-1 IgG1

F11#33F7D12 IgGl
4A12 2D4 1A10 IgG1
4E9 1D12 2D4 IgG3

A crude-lysate (CrELISA) was performed to ensure specific binding of the monoclonal
antibodies from hybridomas 22-1A-1, 22-2A-1, 22-9B-1, 23-33A-1, and 23-19A-1.
Hybridoma supernatants were tested against the lysate of E. coli transformed with GT468
pQE expression vector. As control, hybridoma supernatants were tested on lysate of E.coli
transformed with insertless (mock) pQE plasmid. All monoclonal antibodies reacted

specifically only with the specific GT468 lysate (Fig. 10A).
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monocll%plglff%gﬁgogieg %@&&édB%Qaﬁ%QWime with the respective peptide used for

immunization of mice (Fig. 10 B).

Specific binding of the monoclonal antibodies to full-length GT468 protein was analyzed by
flowcytometric analysis as described herein. For flowcytometric analysis of monoclonal
antibody 4E9 1D12 2D4 transiently transfeted HEK cells with a transfetion rate of approx.
40% were used. All hybridoma supernatants showed specific staining of GT468 transfected

cells, whereas no staining was observed on mock transfeted cells (Fig. 11).

Specific binding of the monoclonal antibodies to full-length GT468 protein was analyzed by
Western blot. All hybridoma supernatants showed specific reactivity with lysates of HEK293
cells transfected with GT468 pcDNA3.1 expression plasmid, whereas lysates of mock
transfeted cells showed no signal (Fig. 12; The faint signal of hybridoma supernatant 23-33A-
1 in the rﬁock lysate is believed to result from spillover of the HEK GT468 lysate).

A peptide ELISA was performed to identify epitopes in the GT468 protein to which the
monoclonal antibodies bind to. The complete GT468 protein sequence was synthesized as set
of 51 overlapping peptides (15mers) with an overlap of 11 aa. All hybridoma supernatants
were tested in ELISA for specific binding to these peptides. As control, an irrelevant peptide
was used. All supernatants showed specific binding to GT468 peptides. Hybridoma
supernatants 22-1A-1, 23-33A-1, and 23-19A-1 each showed binding to two overlapping
peptides implying reactivity to a linear epitope of GT468. The binding patterns of 22-2A-1

and 22-9B-1 were more complex, implying reactivity to conformational epitopes of the

- (3T468 protein.

To analyze the impact of the monoclonal antibodies binding to GT468 on proliferation of
cancer cells, endogenously GT468-expressing cancer cell lines SK-BR-3 (4A12 2D4 1A10)
or MCF-7 (4E9 1D12 2D4) were incubated with purified hybridoma supernatants for 72 h or
120 h at the concentrations indicated in Fig. 14. Proliferation of cells was measured by BrdU

incorporation into DNA. Whereas the irrelevant control monoclonal antibody did not alter the
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reduced the proliferation of cells in a concentration dependent manner (Fig. 14).
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DE MCSLLP Claims: 1. An antibody having the ability of binding to
GT468 and mediating inhibition of proliferation of cells expressing G1468.

WQ20FHeleaTibody of claim 1 wherein said inhibition of prolife EERGPAEE3

induced by binding of said antibody to 0T468 expressed by said cells. 3.
The antibody of claim 1 or 2 wherein said inhibition of proliferation of cells

Additithinddaad fiynbifdinll ebsahanttbedy tepleitsxtracellular domain of

2)

GT468 expressed by said cells. 4. The antibody of any one of claims 1-3
whereiMsaig iMifsitios ofl prolifesaionBa ot hedlc b dussdom i M sarirs
antibodytecnlon) SaleeerItRs GT468 expressing cells. 5. The antibody of
any onélpprifiemesecciipmraibedipeanst dusasidd BT468 are cancer
cells. 6. The antibody of claim 5 wherein the cancer cells are selected
from the group consisting of tumorigenie breast, lung, gastric, ovarian and
HesRAHE D ular cancer cells. 7. The antibody of any one of claims 1-6
which does not inF(:I#Jge CDtC medirat%%g%is, of said cells. 8. The antibody
oMY D EPERIRGEPPNISER 1875 Monoclonal, chimeric, human or

h maniglg h%ntibog‘}%c%ﬁsa f?gment of an antibody. 9. The antibody of any
ogr%ri’ﬁfnca m%?%se ected from the group consisting of an IgGl, an 19G2,
pE %ﬁg&j‘g 5a‘and IgG2b, an Ig03, an IgG4, an 1gM, an IgA 1, an

I , a secretory IgA, an IgD, and an IgE antibody. 10. The antibody of
any one of claims 1-9 wherein GT468 has the amino acid sequence
according to SEQ ID NO: 2. 11. The antibody of any one of claims 1-10
wherein the antibody binds specifically to GT468.
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12. The antibody of any one of claims 1-11 which binds to native epitopes
of GT468 present on the surface of living cells. 13. The antibody of any

one of claims 1-12 which is specific for cancer cells, preferably breast MCSLLP

cancer cells. 14. The antibody of any one of claims 1-13 wherein said
. GT468 is expressed on the surface of said cells. 15. The antibody of any
Claimge of claims 1-14 which is obtainable by a method comprising the step of
immunizing an animal with a protein or peptide having an amino acid
L Sequence sslecied (O e oupConaiing oFSEQ IR NG A0 ivion of
35-79, or an mmunggenlc ragment or derivative t erec?f, or a nucleic ach
prolifgratiostadeitléxpressimg Sald@rotein or peptide, or immunogenic fragment
or derivative thereof. 16. An antibody produced by a clone deposited
under the accession no.. DSNI ACC2826 (9B6-2A9), DSM ACC2824
2. (59beatbydpShrkorhagsinaid-nhbjtips Wetionysps cqlks 13 induced by
bind iR AE GrdAK 22 2dd, RSHIMADK28R6:682-9B-1), DSM ACC2897
(23-33A-1), DSM ACC2891 (23-19A-1), DSM ACC2892 (4AI2 2D4 1A10),
or DSM ACC2898 (4E9 1D12 2D4). 17. A hybridoma capable of
3. praducingbihiy afithodylofrahybeaeiofseldimisiditionl 6f pt@iRrimydriddrals is induced

.deposited. under the accession ro. D - ,
by o e SR A R P e
(22-1A-1), DSM ACC2893 (22-2A-1), DSM ACC2896 (22-9B-1), DSM
4. A%@%%M@@y%ﬁ%}@&@ M AGA8PS @R ki %Miﬁ&l%%%%](ﬂi@ﬂgon is not
~ 2D4 1A10), or DSM'ACC2898 (4E9 1D12 2D446819. A conjugate
inducsdrhphEiAgaAlaAlhBp oAl oRe BIREaInS 1488 rsRistner 8%
therapeutic agent. 20. The conjugate of claim 19 wherein the therapeutic
agent is a, toxin, a radioisqotope, a drug.or a cytofoxic agent. 21.
5. pAE AL GBS COPH ) B AAABDES 5 AR5 §f g fge cancer
cells.1 to 16 and/or a conjugate of claim 19 or 20, and a pharmaceutically
acceptable carrier. 22. Use of an antibody of any one of claims 1 to 16
and/or a conjugate of claim 19 or 20 in the preparation of a medicament
6. forThhibitihgdyrofwthiof & vdkiekpressinged TabsaenertactsdifguHheaaratzeusisting

of tu%@ﬁgmg&@&%Té@érwi,tHJ&%&?QM@Q%C@IMIM cancer cells.

7. The antibody of any one of claims 1-6 which does not induce CDC mediated lysis of
said cells.
8. The antibody of any one of claims 1-7 which is a monoclonal, chimeric, human or

humanized antibody, or a fragment of an antibody.
9. The antibody of any one of claims 1-8 selected from the group consisting of an IgG1, an
IgG2, preferably 1gG2a and IgG2b, an IgG3, an IgG4, an IgM, an IgAl, an IgA2, a secretory

IgA, an IgD, and an IgE antibody.

10. The antibody of any one of claims 1-9 wherein GT468 has the amino acid sequence

according to SEQ ID NO: 2.
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23. Use of an antibody of any one of claims 1 to 16 and/or a conjugate of
claim 19 or 20 in the prepara.tion of a medicament for killing a cell
expressing GT468 and/or being characterized by association of 0T468
with its cell surface. 24. Use of an antibody of any one of claims 1 to 16
and/or a conjugate of claim 19 or 20 in the preparation oé)g medicament
1L forihititiRgeh b diti C¥platiBrs dalle¥isting G4 qi’nE?B g fically to
GT4asharacterized by association of GT468 with its cell surface. 25. Use of an
antibody of any one of claims 1 to 16, a conjugate of claim 19 or 20 or a
pharmaceutical composition of claim 21 in the preparation of a
12. mdticamibntijorfteenting of Pasventingvehdisbasts or disordamtionas|oigckifspresent
on thgé%r gg_i&gﬁ%{%ggn@n_d/or beir_mg characterized by ass_ociation of G_T468
with their cell surface in a subject. 26. The use of claim 25 wherein the
disease or disorder is a tumor-related disease. 27. The use of claim 26
13. Whegeinsthe dyneersslaied disease is seleaied faptheoraupsensistingséferably
breast cancer, lung cancer, gastric cancer, ovarian cancer and
breasheanes SSiiiar cancer. 28. The use of any one of claims 22-27, wherein
said 0T468 has the amino acid sequence according to SEQ ID NO: 2. 29.
The use of ne of claims 22-28 wherein said IS expressed
14, e G ARG SRR DT i o b S S St surtuce
of sal@dlgeliherein the composition is for use: in inhibiting growth of a cell
expressing 0T468 and/or being characterized by association of 0T468

with its cell surface; for killing a cell expressing 0T468 and/or bﬁi}%% o
15. chaksctetibedy 18y assorrasiorame T4BBWHEhits Cenisablady: FergHIbRRIGPrising the

step ORGIASIRNLSPrRaM Rl A (ol BXRRSSIRY fefitRBanEO kb aiRe ChAPLIQIERE selected
by association of GT468 with its cell surface; or for treating or preve,ntipg a ]
from gl G5B <ARTERF vORAJ NS expre &8 g GTA6% dRdIBFHafsgc fragment o
derivahasagierized by assotiationiafl GT468 willh theiresethswiateintaisubjestptide, or
. 31.The Pharmatce_u ical g[;omglositi%)n of claim 30, wherein the disease or
R 1S O réiatet tisease. 32. The pharmaceutical composition
of claim 31, wherein the tumor-related disease is selected from the group

T | . !
16. ;‘;%%Sémﬁagégﬁé‘é&c%%”%ra3%89eﬁé‘éb%%ﬁe%ﬁ’iﬁ&r_%ﬁ@%%E:eg’é{@ﬂ_%.,CW ACC2826

epatoc ar cancer. . The pharmaceutlcal COITI{)OSIUOFI of an

(OB g0 DM GO 52 T KRS M 66 ha8 M & Stiio Ao DSehEB2895 (22-
1 A-13CEAGiNgde S8 B NK:13, M hedhamaaceuligal CanypesSHion8bany3-33A-1),

one of claims 30-33, wherein said GT468 is expressed on the surface of
DSMAHCRL (23-19A-15, DSM ACC2892 (4A12 2D4 1A10), or DSM ACC2898 (4E9 1D12

2D4).

MCSLLP

17. A hybridoma capable of producing the antibody of any one of claims 1 to 16.

18. A hybridoma deposited under the accession no. DSM ACC2826 (9B6-2A9), DSM
ACC2824 (59D6-2F2), DSM ACC2823 (78H11-1H6), DSM ACC2895 (22-1A-1), DSM
ACC2893 (22-2A-1), DSM ACC2896 (22-9B-1), DSM ACC2897 (23-33A-1), DSM ACC2891
(23-19A-1), DSM ACC2892 (4A12 2D4 1A10), or DSM ACC2898 (4E9 1D12 2D4).

19. A conjugate comprising an antibody of any one of claims 1 to 16 coupled to a

therapeutic agent.
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MCSLLP

20. The conjugate of claim 19 wherein the therapeutic agent is a toxin, a radioisotope, a drug

or a cytotoxic agent.

21. A pharmaceutical composition comprising an antibody of any one of claims 1 to 16

and/or a conjugate of claim 19 or 20, and a pharmaceutically acceptable carrier.

22, Use of an antibody of any one of claims 1 to 16 and/or a conjugate of claim 19 or 20 in
the preparation of a medicament for inhibiting growth of a cell expressing GT468 and/or being

characterized by association of GT468 with its cell surface.

23. Use of an antibody of any one of claims 1 to 16 and/or a conjugate of claim 19 or 20 in
the preparation of a medicament for killing a cell expressing GT468 and/or being characterized

by association of GT468 with its cell surface.

24. Use of an antibody of any one of claims 1 to 16 and/or a conjugate of claim 19 or 20 in
the preparation of a medicament for inhibiting metastatic spread of a cell expressing GT468

and/or being characterized by association of GT468 with its cell surface.

25. Use of an antibody of any one of claims 1 to 16, a conjugate of claim 19 or 20 or a
pharmaceutical composition of claim 21 in the preparation of a medicament for treating or
preventing a disease or disorder involving cells expressing GT468 and/or being characterized by

association of GT468 with their cell surface in a subject.

26. The use of claim 25 wherein the disease or disorder is a tumor-related disease.

27. The use of claim 26 wherein the tumor-related disease is selected from the group
consisting of breast cancer, lung cancer, gastric cancer, ovarian cancer and hepatocellular

cancer.

28. The use of any one of claims 22-27, wherein said GT468 has the amino acid sequence

according to SEQ ID NO: 2.

29. The use of any one of claims 22-28 wherein said GT468 is expressed on the surface of

said cells.
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30. The pharmaceutical composition of claim 21, wherein the composition is for use: in
inhibiting growth of a cell expressing GT468 and/or being characterized by association of
GT468 with its cell surface; for killing a cell expressing GT468 and/or being characterized by
association of GT468 with its cell surface; for inhibiting metastatic spread of a cell expressing
GT468 and/or being characterized by association of GT468 with its cell surface; or for treating
or preventing a disease or disorder involving cells expressing GT468 and/or being characterized

by association of GT468 with their cell surface in a subject.

31. The pharmaceutical composition of claim 30, wherein the disease or disorder is a tumor-

related disease.
32. The pharmaceutical composition of claim 31, wherein the tumor-related disease is
selected from the group consisting of breast cancer, lung cancer, gastric cancer, ovarian cancer

and hepatocellular cancer.

33. The pharmaceutical composition of any one of claims 30-32, wherein said GT468 has

the amino acid sequence according to SEQ ID NO: 2.

34. The pharmaceutical composition of any one of claims 30-33, wherein said GT468 is

expressed on the surface of said cells.
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