MONOCLONAL ANTIBODIES FOR TREATMENT OF CANCER Antibody based cancer therapies
have been successfully introduced into the clinic and have emerged as the most promising
therapeutics in oncology over the last decade. Antibody-based therapies for cancer have the potential
of higher specificity and lower side effect profile as compared to conventional drugs. The reason is a
precise distinction between normal and neoplastic cells by antibodies and the fact that their mode of
action relies on less toxic immunological anti-tumor mechanisms, such as complement activation and
recruitment of cytotoxicViONQEEQNNE. ANAJEOBIE ARG TRDATAEINE@QPIE3 NEER to have particular
gualities, which form the basis for proper discrimination between normaI and neoplastic cells.
Obviously, a ta, r%g er exclkt}sze r Stt‘l%[lon to tumf%[ cells % ntlreil%/ detect ble on normal
tissues is idea aes\ffeI((“Jaitr)’rcﬁren P R R S L ST AR By RS A A& aspect, a
high-level 15 cﬁ?@%ﬁéPé§§Gwmﬁylbléltlﬁéhbfaﬁt’s‘tf@ﬁrlﬂ@th’egapeetlél@/\lmmﬂ%d Iow side effects
exemplified by the human epidermal growth factor receptor type 2 (HER-2), which as a result of gene
amplification i is,a, %o d ta%gett)gr)ar thsefoarnglbggry tras Izumal 1a€ rce tn r tar ts for. gntlbodles
which are elther already y approv orincl nlcail d’evelgpment?or eraﬁd ave “distinct qualities,
which are not SHe€@8hla % At bR rerprE sy iveed hﬁ@et%déameewstmﬁt@pé@nge% the case of
antibodies to ther@aota@gwwadvl&éﬁstyamp&iéeafanaataeptt@paén theibackhnne-akika laxget is
underglycosyl ed L s u ed to its,normal erpart. In the case of antibodies to
CD20 (rltUX|ma é%@?géﬁégﬂ?%}%a?ﬁ %:%15%“ e%r%altaszﬁ% ?%Et i &/l(tgrebnetrs a\?re)ecngmparable
express@r‘?Iev%f§ydﬁ%m6t%ﬁ§eaﬁd normal lymphocytes. Here, the ablation of normal cells by the
antibody is 25 tolerable since target-negative stem cells restore the normal lymphocyte repertoire.
Other examplekuktiflerantiali pbesssilitityiof matito Uy tapgeisara caitsinodntbriromahamtigen (CEA)
and Carboanh%@t%&%é&@ﬁ%ﬁ&%&%&m%@&&&@ e&umtmdt@nitmealtge%ﬁﬁlant@nd kidney,
respectively. HOV\{ever radigactive ‘%llab ed im r@ an |bod es do dlStIT( UISh Wel %en tumor and
| ole

normal tissue, an Sé‘)’/ StoRie Ahtbogi¥sare W We a edte‘ﬁtlselso Most fikely aué o a rEstricted
expression of Gyxolenmnt BA Bhcipr Immﬁ"Psﬁdebéﬁdeefpﬁthéﬁaﬁté@eaWh@r@Iétshalﬁtﬁéodles do not
have access. Akgeantigen epithelind B@Jlsadhasiaﬁrapatasutﬁldgpz@d\maf)sbeI@ﬂf@&t@(tm’ai@aaegory. As a
homotypic cell ad esion mole ule for epitheljal cells it is lo mtercellul space.
Intriguingly, Whe'r(!aglas?l Hnéah a?ﬁr?ftn Al %mvgix A‘i\/lrgtcr:te tor(ﬁ/ sca%gﬁgegr;}fomdc}}natse?me éll‘{:ttep %?‘?nlty
antibodies are @i 6iEpatsa. g??ﬁé"é%ﬁgjé@dfée AihesyiBaAyHCECEPEM target on normal cells but also
indicates that kinetics of antibody binding may open a therapeutic window. 5Eight antibodies have
been approvediiberttaattn émtaofimelop| adiit: disedbesa rervist apbtrarh chiveéveslidegiopmenh &and
leukemia (AdamsoCn&ary WEINBEiket Mha@QQﬁ)Jmt §é0ﬁ@f:@££@h gga%@rk%}eﬁw ithrge mAbs,
namely Herceptln Avalstlr'! and Erbitux, ad ess solid cang %/ hICh ace ounw more than 90%
nee

0 £ r cel case ol anty 0 rote
of cancer- evokéffemor ﬁl e substantia remalnlng me He SI iéant clinical benefit
approved mAbBehfadﬁer%mefaRWW(ﬂ@j@@bm ﬂféiwcmstdeméﬁggb@mm@éum sRucsiuisgether
motivated a wangs afiaonativeappreashes:slandisgReisesiidanly topevelariartpadysbased
therapies for e nde u |ents but so rove their efficacy (Brekke. H, & Sandlie, I.
(2003) Nat. R @eafr)l u ca(?\cf @E%& éa%z rter %%dp y Nat. Bex co(gxa)né’)élrgf Xer?BSlixi% Ve&%ne of the
challenges to (8 %@té?@d%‘tﬂ@l&’d\}’éﬁ’t’%ﬂ%e Hétﬁt @éﬁéﬁ%ﬁ@%ﬁ’@tﬁd@d’éﬁ%&?%é@d cancer
therapeutics |5tﬂtteaseleﬁtwnaa§aa|apgﬁmrea§extabgm matecule sponhichyishe ke rdpsraifavorable

toxotyleficack prafle: Cutsem antbadisnyaliabie.orbe VeAImRNL oL SR Saneers euing 1 the

expression of their 20 targets on normal tissues do not sufficiently exploit the cumulative power of

action modes éﬁ?b‘@dd’é@?’d%?ﬁ%%o%‘dﬁI%‘?%rﬁ‘ﬁ@i&”‘?ﬁfﬂw@téﬁd&alt%ﬂtﬁt‘@é‘f SRR ptin, is
expressed in ni&ingnosspakieim divtisstresucicidiely hbelet imemtie (CribodesSioAdisdimoh Yvel., Fan, L.,

Gu, Y., Minamigayn fumbitnd ndPGHEMEQ0, Kind oytoRER il - vﬁé@'ﬂ&ta&%ﬁ Enif1:Ah(2002) Nat
Med 8, 459 46?& As a conse uence, Hercep in vgasddgglgned with a reduc

ely due to a restricted expression o on the luminal mdj 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



25 immunological potency and cannot he given at the maximum effective dose, because of otherwise
unacceptable toxicity. 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 and high 30
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). Using an integrated data mining and experimental validation approach for the discovery
of new targetsutorBEardihdd witierdipy af cancesxive identifiial GGG, LTdabisacplatentiarapacific gene
with no etectaRle GYRIESIORIHARY SHRE NHBANNAD JPSEH A Bl LIS, UG pPerrantly

activated and high?y expressetsj In a’variety o types, In particular 5 breast cancer.
RNAi-mediatdtiétishefiigtbroranging MRy ePehHEARssto Wirdest-cancer cells profoundly impairs
motility, migration and invasion and induces a GUS cell cycle block with nearly complete abrogation of
proliferation. Kngck down.of GT468 is associgted with decreased expression of cyclin DJ and reduced
phos.phorgg/latiléllgfgc)iE W%Efﬁ%sé‘.’ Oreowe rr,O(‘)JﬁgAfg% itsrﬁgo}f:na éé)(? on’ %esécuéagecaéseosf c%xﬁéé)r%éﬁ%l’and is
accessible foranibadiel witena ouhiesenisd AereyicaPfin Srione of-this Aok . Rirad8dias several
properties thagnakerit ashighiyiptiractiveatsy asiier thrrsgsutinamiRosiesEBRIRG aigitferentiation

antigen of a cell ineage which, appeaysn the umap,bady only n such an sxceptional stats as
pregnancy, it IS as absént from healthy toxiCity-relevant tiSSUes as a 15 self-atitigen can possibly be.

Its high prevakemeaingangdiietypeasfitthmogeifigteicliriecbanafieapphroaniirbeseginsadicrney idible for

treatmentgvith,GTAER tesaglinantbesaniascln the.casenblrsastianaifor esmple B %iof patients
carry this target. Her2/neu, |n con,traﬂst the targ (Ig for treatment of

, , t oLHerc%pginbthe only mA availag
this bancer ty BB B S NI EE BT BIOTS S as eI AR ASE DRIBI P RIS P odoiphin,
W.. Jones, L. # piiohisJbRGlA tomens 5 kitheyD(BEkhee@n W Sagtisalt, Q0G), NdcRey, J., Ullrich,
A. et at (1989)3ciance, 2445797 ¢h4d: POruMg Sangey angldor gasgigeancer, in which GT468 is

expressed in 42 and 58% of the cases respectively, there is no approved mAB treatment so far owing
to the lack of appropriate targets in these cancer types. 25GT468 is drugable by antibodies on living
cells and suchoantifotie shal kygesetigitateasiatedtdon dhal ifesto S doh mstpgolifatationfinhisadon. 0T468 is

involved not oglygprelieratianaytalRareimetiils mig@tionapchin vasiomdeskinterastingly, all

these attributes do not only substantially contribute to the tumor phenotype but are also inherent
properties of tH8 Kb R BHEM AR ABRY RI8fGical characteristics are to grow fast and to invade

30 efficiently into uterus tissue. It is expected that mAbs against 0T468 can be engineered, which

intervene withgll thesefnctions abrnceRndor-ehtheithatentasio.medipie tnpuss.effestar functions
such as %)CC and CDC.

targets on normal tissues do not sufficiently exploit the cumulative power of action modes
embedded in antibody molecules. Her2/neu, for instance, the target of Herceptin, is expressed
in many normal human tissues including heart muscle (Crone, S. A., Zhao, Y. Y., Fan, L., Gu,
Y., Minamisawa, S., Liu, Y., Peterson, K. L., Chen, J., Kahn, R., Condorelli, G. et al. (2002)
Nat. Med 8, 459-465). As a consequence, Herceptin was designed with a reduced
25 immunological potency and cannot be given at the maximum effective dose, because of
otherwise unacceptable toxicity. 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 and high

30  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).




SUMMARY OF THE INVENTION The present invention generally provides antibodies useful as
therapeutics for treating and/or preventing diseases associated with cells expressing GT468 and/or
being characterized by 5 association of GT468 with their cell surface, including tumor-related diseases
such as cancer, in particular breast cancer, lung cancer, gastric cancer, ovarian cancer, hepatocellular
cancer, colon cancer, pancreatic cancer, esophageal cancer, head & neck cancer, kidney cancer,

prostate canggr, Aol Ve &80 Chl mmngn&@éysé;memw@mmﬁei@%m a5 atikedy.davipg the ability
of binding to 0T468. Preferably, the antibody has the ability of binding to 0T468 located on the cell

surface and B faredi Birtded bieamnb rénspiapdlenstistht Ttk Piio b iaaplanenir #srin of 01468,
preferably within aittincoaditkcesidues3sidh2 i0f Hi4 66 andrmastpiele raklye biHdsdoegniepitope
located withj ' I n I el nd 35-79. In 15.0ne preferred
embodimen%ﬁ%%ﬁ{ié%g y |S£%§§%%§%ggﬁé&§f r% %gtsj%r%%?%n%ygg@g\ga noes 8?@&“ 'ID Nos:

3-10 and 35b7esY §apstio B AinBedintse iteniiee At BHHRA HadRE- aBnthBaf MR dnsasts e pabie

comprising gmidendbids2aianbliSnpreigtably Aminmasitdma hindes 3121 anemeradsriarakly amino
acids 23 to 212 of SEQ | O: 2, Preferably, the antipody bjnds to.c cells, in.particular cells of
the cancer tJ5a8 nfah |(l)er!1:gec'§\110 BRI rénoc? rrcéﬁgerrgg?ﬁ’ 88%5?1 hot bcl’?lﬁgggté%tﬁﬁ%cf%eﬁomé%ncerous
cells. Preferdéstseabidixpyessicniof antbodil tandekduskpretssiphy 068 andioT baing cNaracterized by
association gffdt468 withisbeipcell-suiface sHchRs:cancenaelismediateskilingwtizaid sells and/or

inhibits one or more activities of such cells ,suchl as_motility, migration, invasion and proliferation.
PreferaBly, (HEAARRBEBAY LR MM G S 28'eBIE and/or inhibits proliferation of said cells. 25 Killing

of cells and/or inhibition of one or more activities of cells, in particular cell proliferation, by the antibody

of the inventory s ETGIaRlY AR IBIANNG P ARVRAGY 1y QLB eipieRRSH osald cels

and/or being associated with the cell surface of said cells. Such Killing of cells and/or inhibition of one
or more actiifig8 dfdEnentatione e TtinZ 2 acthirsprsutibisiyere de S M mardrii BB clfEr, killing of

cells and/or #nhikédprioaiipnaliferapiepnahoelis tass besetilited tealtgatixicoy-preveantinguweancear. Inhibition
of motility, migeation, invasion. rproliferation of cell A ili .dreating or preyenting
cancer T poA %anacgie%e%“i%s%ﬁn%ﬁeﬁ%%%e‘%aiﬁa%c‘?féﬁa%%g SRS

, S| ‘ “cancer cells. The cells
expressing GTeasaunbyo phahe Erigible e i aiswithationosragaiog hrmaniseiledir sastie are

preferably caneer alis-apdeiain, Barticuiaatiale cket, lomdhe: JreupreaNsIHling £f, teargenic breast,

lung, gastric rian, liver, colon, pancreatic, es h‘a eal, head-neck, renal and prostate cancer cells.
Preferatiy 105 SR S e S e TR o e B g LI TR e

cytotoxicity (@DCPAEdiafcudyssisaneatipaidsnticfavdun Do diufmdelnbmxiity e dchmBaiatéd lysis,

apoptosis, hametyRic adhesigih, aNdonRbAIEYIoTsRIefasatlsby induginenCR G mediated lysis
and/or ADC medigt%d,J@iz és; nelembodimen%t eantibo%éof the ir}11v n§'%6c§o.es not induce CDC
mediated lysi§'8Kéds: "Br Feta R, A8 CRGH RSl F T SFRETs TaRELPISCE IR thE*Bress

€ presence of
effector cellspwhiohl 589 platitecedses eerxostireientecsr e seleppad flonibh &rgroyptoorfsistigomonocytes,

mononucleage jack of appropriate targets in these cancer types.

25  (GT468 is drugable by antibodies on living cells and such antibodies may precipitate anti-
turnoral effects such as proliferation inhibition. GT468 is involved not only in proliferation
but also cell motility, migration and invasion. Most interestingly, all these attributes do not
only substantially contribute to the tumor phenotype but are also inherent properties of the
human trophoblast, which physiological characteristics are to grow fast and to invade

30 efficiently into uterus tissue. It is expected that mAbs against GT468 can be engineered,
which intervene with all these functions at once on top of their potential to mediate immune
effector functions such as ADCC and CDC.




cells, NK cells and PMN s, and phagocytosis is by macrophages. The antibody of the invention may be
a monoclonal, chimeric, human, or humanized antibody, or a fragment of an antibody and may be
selected from the group consisting of an 20IgG I, an Ig02, preferably IlgG2a and 12C2b, an IgG3, an
IgG4, an 1gM, an IgA |, an IgA2, a secretory IgA, an 1gD, and an IgE antibody. According to all
aspects of the invention, GT468 is preferably human 0T468, preferably having the amino acid

sequence aC@ﬁquﬁ%t e%ﬁ%%“ 3 preferably having the 25 amino acid sequence of the

extracellular domain o amino acid sequence according to SEQ ID NO: 2, in particular having the
amino acid sequence spanning from amino acids 23 to 212 of SEQ ID NO: 2. In particular preferred

embodimentgpthgaaineein@iiReauapien RR0S 8RN VRERIIANES YedR-Cb A RBRRESRRILN the
surface of living cells sych as those of SEQ ID NOs: 3-10 and 35-79. In further preferred

Q .
embodiment8 THE HISBSH SR TAENIER 5 ETHEToR RRE RRHET SrterahiPHread Bincer cells.
In certaif endsedtinentst §F thHes imvidrition c@lT468crs imxprbss athonaiubdrrssociatddawitindbre surface of

cells. Antibodies; of e INVEPEARIMNAYRS ARERINGIRYMEE 0L SPRIRKIS NG G SHeR.CLEpUNizing 5

an animal with a protein or peptide having an amino acid sequence selected from the group consisting
of SEQ ID NP PHIIY IO F AT ATAPRIGEN CTRET M of AT atRRS T rdBRY drPBCRRicleic acid
or host cell eptosessingcsaiddiiotebaaepeptide, or immunogenic fragment or derivative thereof.
Preferably, an antibody of the invention is specific for the afore mentioned proteins, peptides or
immunogenic fragments or derivatives thereof In the 10 context of a protein or peptide used in

immuniz&tiontacderiveiridvelatertignasiafnit ar suthepYotarine i ptilie whikRdng thE E4he
immunogeni®repektiasamtbedpraieimonpppticsiramewhiciiat ssicerbdech theprificuiat: thel derivative
of a protein ot peptle when, used in mmusization.for,te production of anribodics. i aieular
monoclonal antibo %s, provufes antibodi S?Pavmg the same spemﬁcny as antibodies obtained when
using the prdteif¢reblyl Hdentienn arithiasidatior>£bt ek&RHé, suEhngerivsiRrebhidyidfciade the
deletion, subsiitubion QAN GlUTaHRI SIS RDiNQ REIES onSBRY ticuls: I @YHngkide the addition
of one gL mofe AMINg 85'dS SHENAS SR'SINR A clihgr.the. Nolermings Qr.&-terminyis;or Roth.
sequences of SEQ ID Nos: 3-10 and 35-79. In various embodiments, the antibody has the
ability of binding to a peptide comprising amino acids 29 to 119, preferably amino acids 29 to
to 212 and more preferably amino acids 23 to 212 of SEQ ID NO: 2. Preferably, the antibody
binds to cancer cells, in particular cells of the cancer types mentioned above and, preferably,
20  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.
25
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
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. 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.




in a particularly preferred embodiment, the antibody of the invention is produced by a clone 20 having
the accession no. DSM ACC2822 (4E9-1H9), DSM A0C2826 (9B6-2A9), DSM ACC2824 (5906-2F2),
DSM ACC2825 (61C11-2B5), DSM ACC2823 (78H11-IH6), DSM ACC= (22-1A-1). DSivl ACCXXXX
(22-2A-1), DSM ACCXXX_X (22-9B-I), DSM ACCX,'XXX (23-33A-1), DSM ACCX.XXX (23-19A-1),
DSM ACCXXXX (F11#33F7D12), DSM ACCXXXX (4Al2 2D4 1A10), or DSM ACCXXXX (4E9 1D12

2D4). 25 In ong embedieaniditerapiinady:afdhe YEREARISHOMRIRAIRAINETARS WisagaPt such as a

toxin, a radioiscgtop?, a drug or a cytotoxic agent. In a further aspect the invention relates to a
Bl edallﬂy

hybridoma c&9 FoPSHRERGANE SHEbES 5 230 fie it eAtisHap ratsted FoBHESinES %re those
having the accessiog sfouDSigeAIC BR28221AE Yk ) oRBM, ACE 281260 PBRGRAR), PN, C2824

(59D6-2F2), RSMACG2825 {616kl 2B5) [RSM ACC2823 (78H11-1HB), DSM ACCXXXX (22-1A-1),
DSM ACOaXX (22- A-1), DSM ACCXXXX (22-98-1), DSM ACCXXXX (23-33A-1), DSM ACCXXXX

(23- 19&-1), DSM ACCXXXX (F11#33F7D12), DSM ACCXXXX (4Al2 2D4 1A10), or DSM ACCX=
(4E9 1D12 2BdiprabiArtibadiesipfdheénueniion araldesigiatedhesainbhyiraiciinetopthaddesignation of

the Santibody aReigr DY (SIRIERD (eds %@%tegqegﬁinm% dtyﬂeoggggesfgwﬁﬁl%;la% T nvention also

relates to a pharmaceutical composition comprising an anti e invention &n for a conjugate
thereof with &YREfapaefiatetybists ararieprahpmataitiadhissivsc aptins ahegendesin arriiidy &¥pect the
invention relaiesciaocaCme thed 0fd i iinze ABOC MedRtadiiviies selected from motility, migration,
invasion and growth, preferably growth and/or killing of a cell expressing GT468 and/or being
characterized by association of GT468 with its cell surface, comprising contacting the cell with an
effective amdurtdraRstiipdroreHbodsinldrtigMeanenoloascentjingiits RRresteditiid israpeutic agent.
GT468 is prefgrably 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 association of
Preferably, ADCC mediated lysis of cells takes place in the presence of effector cells, which

15  in particular embodiments are selected from the group consisting of monocytes, mononuclear

cells, NK cells and PMNs, and phagocytosis is by macrophages.

The antibody of the invention may be a monoclonal, chimeric, human, or humanized
antibody, or a fragment of an antibody and may be selected from the group consisting of an

20 1gGl, an IgG2, preferably 1gG2a and IgG2b, an 1gG3, an 1gG4, an IgM, an IgAl, an IgA2, a
secretory IgA, an IgD, and an IgE antibody.

According to all aspects of the invention, GT468 is preferably human GT468, preferably
having the amino acid sequence according to SEQ ID NO: 2, more preferably having the

25  amino acid sequence of the extracellular domain of the amino acid sequence according to
SEQ ID NO: 2, in particular having the amino acid sequence spanning from amino acids 23 to
212 of SEQ ID NO: 2.

In particular preferred embodiments, the antibody of the invention binds to native epitopes of
30  (T468 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.




20 CiT468 with their cell surface comprising administering to a subject an antibody of the invention, a
conjugate thereof with a therapeutic agent, or a pharmaceutical composition comprising the antibody
of the invention or the conjugate thereof with a therapeutic agent. Preferably the disease or disorder is
a tumor-related disease and in particular embodiments is selected from the group consisting of breast
cancer, lung cancer, gastric cancer, ovarian 25 cancer, hepatocellular cancer, colon cancer,
pancreatic cancer, esophageal cancer, head & neck cancer, kidney cancer, prostate cancer and liver

cancer. GTdb&inpreferabieaupsessethantbe sriaeaoladseelts and/Braigsalivathguantibodies of the

invention hg't\x/r?atg% fablllfty to discriminate 0T468-variants 30expressed by different cell types including
cancer cellsan nor‘f9msalignant cells. The term "binding" according to the invention preferably relates
to a specific binding. "Specific binding" means that an agent such as an antibody binds stronger to a
target suchm@me%@meﬁgmhbqhnwb%%@A{&&gwmﬂo@cﬁ]ﬁgh%weta NERRRIRL An agent

binds stronger to a first target compared to a second target if it bindsto the first target with a

dissociatiorf"t HSNY (s RAHTER 95 REWEF thiinehe (iR A AaBrSErR ol thE R deh & tiRyet.
Preferably theslissgciatinQcintent (KO faidhes12oget o vihiahrbedganigriacs spagifiaally is more
than 10-fol rably mor -fold re preferabl re than 50-fold, even 5 more preferably
more than %%é%é‘?’éfdo?gaoxdﬂféo ilzig %%%1 %%égllr (:jLe O%)E%%%%\{g%%%%ﬁ%e digs é%figﬁ é%nﬁlg{lé)rgte?ﬁm for the
target to wHieERR g5alstivss Marenholsfenioaim. amaosittiotie saerheninyshtoficpietdrably mediate

killing of cellmrxprassing HR6R anginkedeineshateieyizegyassasiatiaonef 8468 withdheir cell

surfaceoby E)ci)rglgeintgop Gr'g?f68brloePtE feurs% I}/ Gl;ll'éggizigt%ﬁpggsrslea on ﬂfft surface o; staig cells. In one
embogjlment, antibodi& ot the Fention induce compiemen‘? dvepe%éeen??:y(foaté’%lﬁ/ ? B%} e.g. at

least aboutR0i0%s BPEInvedehtbe isisapedferabiigeiio ntoperEess OB Cravadiatednydisiremd more

preferably mare thap 0% LD medialad sisqeficalls expresaing. Gl 468 andigrdeingcharacterized
by associatjon of 0T468 with their cell sugace. Alternatively or in addition to jnducing CDC, 1

. e. Al | [ 5
antibodies SPIREIARIIROR Ha5rFHHTHE ShARLRR e IR RaEI L PSP HoRARER (A D PRy S cells
expressing {afikeBandidngd dingaharactéfided 43y agbodiet obto AT AG8nwikinth ik gebitsinface in the

presenge of effeetar Gells (6.0, Manasyies. meneAURIEArSEls NS selis and BYINS) Anfiodies of the

invention may have the ability to induce apoﬁEtosis of cells expressing GT468 and/or being
characteriz8H3§iHeB SEiaROATIR T AGUTR B el CBISHIFadE ™Y iRttt hersiior HdPrsston of cells

expressing iaskAbSrndias Hring chacacterzadhysassaehiianot Ghdotydindbeir cell surface and/or
induce phagocytosis of cells expressing GT468 and/or being characterized by association of CiT468
with their cell surface in the presence of macrophages. The antibodies of the invention may have one

or more of the: Astiralgds aritfedcrprtiotigloptofe riePopyretiahiyy e de e Bcededh g ettisn induce
ChDC meO!iaﬁ@d@&h@@@é@@loﬁ?ﬁcﬁmiate@z@;'qm;ﬁmﬂmmmsmz@' M@ngdlé@mbzem@i see
characterize s | rface.an r i

mediated Iy‘%?é‘%%%lé%ﬁ(%%gs@in%ggﬁ‘g%%gégligrlgzi{ﬁ%gc P e%%i%?a@rggﬂ&%%@%%%es with
their cell suffe€Kile (hey/dd)nHISNHBECEBE m@didted lyBiSNf AQIPCeiX ElePplan@get cells for

antibodies of¢the&REeRQHL IMVENGOPINENEE BRI NOb HNIES0, KRROEKRSIIE-SXPISSHNG),
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

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

In a further aspect the invention relates to a hybridoma capable of producing the antibody of
30 the invention. Preferred hybridomas are those having the accession no. DSM ACC2822 (4E9-
1H9), DSM ACC2826 (9B6-2A9), DSM ACC2824 (59D6-2F2), DSM ACC2825 (61Cl11-
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-




30 0T468 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 0T468
and/or being characterized by association of 0T468 with their cell surface but do not mediate killing of
cells not expressing GT468 anclior not being characterized by association of GT468 with their cell
surface. The l&xitibp MEydeSCrBEalbYE! 3aaYINe yBSMuunesisiekiding2ot himeroglls ipghe treatment
or preventionA@%@\égqﬁ&bjﬁg t cancer, lung cancer, gastric cancer, ovarian cancer,
hepatocellular cancer, colon 5 cancer, pancreatic cancer, esophageal cancer, head & neck cancer,
kidney cancer, prostate cancer and liver cancer. Antibodies of the invention may be derived from
different spegiasbéary dingd ubatiimiiesd desTREUSE hEadin aRbibrauine obis-andbunan oA ntibodies of
the inverlationa%l oénclu(ge %himferic 1Ct) r‘qqolelcules in which an tagti@(ody c%bsé t region derived from
one species, prlef)eryaﬁ)lfy RumaniE Combin&Gwith° YEIBH HRIR n&%it detiVed from another
species. Moreover antibodies of the invention include humanized molecules in which the antigen

binding sites pf.ap aRtibedkAesyed Isoylpﬁamabaumrwasgéﬁﬁmﬁgmmg% \%}M%&a&%and

framework regions of human origin. 15 Antibodies of the invention include polyclonal'and monoclonal
antibodies ald'iTERIb&IE28 @Y EgE LTt Vil @2 FERF UG5 Mg 334 e gP g R bnd 1gM
antibodies. Heweptadte oihénrantibody isotypes are also encompassed by the invention, including IgGl,
IgAl, 1942, secretory IgA, 103, and IgE antibodies. The antibodies can be whole antibodies 20 or
antigen-binding fragments thereof including, for example, Fab, F(abr)2, Fv, single chain Fv fragments
or bispecific #htioBits. Fprthéhmsrectien dalifen bih dst9ea iaitHe|cae BinaRig- bR
immunoglobuybnrdusiasrpiateing, campriisingistobindingdampisipehpeptide (such rRliadisgyy chain
variable region,or a light chaj riable region).that is fu to an immunoglaohulin hj region
polypeptide, iﬁﬁ%ﬁ‘ Ifrrﬁgr%ﬂ%ggigé/uli%n é’év%qgﬁa%}ﬁaéﬁgrgoerﬁls gn?sﬁgc}%tb%no?u%s!gg% t I(éegkglll%gceegl;}egion, and
(i) an immunrBdisbulipnieiaing ceatacors thorrstantitb gioreflestuetonivarnt 4 eoristhmdsegiofeSuch

bindingrdomaiR i BALRAEOR BhR duSio tBkRie f ar e Bel iseiR Se B4ps USSR ORAM 18 pR3end US
2003/0133939. Antibgagiesfof,%e ;Present invention preferably dissociate from 01468 with a
dissociation 30 %‘aﬁm 0t & §?§ht (1CD) 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.

In preferred mbegimenis. anilRodiRs Qi Ra R e ALIYERIBN 3R e £NREeckaHzedhu ARG or more of
the following gropertles: a) specificity for 0T468; . . _
isorder involving cells expressing GT468 and/or being characterized by association of

20  GT468 with their cell surface comprising administering to a subject an antibody of the
invention, a conjugate thereof with a therapeutic agent, or a pharmaceutical composition
comprising the antibody of the invention or the conjugate thereof with a therapeutic agent.
Preferably the disease or disorder is a tumor-related disease and in particular embodiments is
selected from the group consisting of breast cancer, lung cancer, gastric cancer, ovarian

25  cancer, hepatocellular cancer, colon cancer, pancreatic cancer, esophageal cancer, head &
neck cancer, kidney cancer, prostate cancer and liver cancer. GT468 is preferably expressed

on the surface of said cells.

Preferably, the antibodies of the invention have the ability to discriminate GT468-variants

30  expressed by different cell types including cancer cells and non-malignant celis.

The term "binding" according to the invention preferably relates to a specific binding.
“Specific binding” means that an agent such as an antibody binds stronger to a target such as

an epitope for which it is specific compared to the binding to another target. An agent binds




5b) a binding affinity to GT468 of about 100 nM or less, preferably, about 5-10 n1V1 or less and, more
preferably, about 1-3 nM or less, c) the ability to mediate a high level of CDC on either CD55/59
negative or CD55/59 positive cells; d) the ability to inhibit the growth of cells which express 0T468
and/or are characterized by 10association of GT468 with their cell surface; e) the ability to induce
apoptosis of cells which express GT468 and/or are characterized by association of GT468 with their
cell surface; f) the ability to induce homotypic adhesion of cells which express GT468 and/or are
characterizeebhye assactation@bGebapBradtivthaisoall sagace; il bg)dthe ahiligtdodngiceiARCC of cells
which expr 468 and/or characterized by assaciation of 0T468 with their cell surface in the
presence o?%z?f g‘(flttcl)orncce(ipss';qalzu')t E%;es%ﬁll%ﬁ %%?B%ﬁ‘g‘%’g% S%Fvél%sg 0 goguﬁ%%%%ﬁ)ﬁr%etﬁer%%géa% IWhich

express GTAgigraube ditsesiriierctensen Kia deotiatiberbchidgwitsetdindeipsaifigely is i) the
ahbil_ity tcl)I daﬁlﬁ@&%'ﬁﬁ“@éﬁpﬁmfﬁﬁﬁ QI&@%@@%@M&%&%@I%%QImx@ﬁ@%ig@@&%fe%&GT%B with
their cell surface; j) the, ability to deplete.c ch exp ow levels o and/or are
charac?eriz%‘&rﬁypa%gse&}? tié‘ﬁgbef MB%@TFE@Z#P é'gﬂlé; é§§'§°§%a‘?6r %S%é“%bﬁﬂwo g@ﬁrg&ate 0T468
on the surfdcecsfaivimgooeiistZBPhfvnthti-@EA68 wintibdttiegeof tdoespredant sprefitidly can be derivatized,

linked to or co- expressed to other binding specificities. In a particular embodiment, the invention
provides a bispecific or multispecific molecule comprising at least one first bindin sgecificity for

GT468 (e.gthasuiredies s natiPp PralRmite rrekiabrialing of st fupsi ifiéfPYor a effector
cell, such assapicidingtanedifeitsfociativk o f TR Wighgthar eHgarTia beCspiinig 30ETHsas Pc-gamma

oAy L AR AL T SRR A
the invention induce complement dependent cytotoxicity (CDC), e.g. at least about 20-40%
CDC mediated lysis, preferably about 40-50% CDC mediated lysis, and more preferably more
than 50% CDC mediated lysis of cells expressing GT468 and/or being characterized by
association of GT468 with their cell surface. Alternatively or in addition to inducing CDC,
15 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,
20  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
25  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
30 (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




to both GT468 and to an Pc receptor or a T cell receptor, e.g. CD3. Examples of Pc receptors are 1gG
receptor, Fe-gamma receptor (FcyR), such as FeyRI (CD64), FcyRII (CD32), and FcyRIII (CD16).
Other Fe receptors, such as IgA receptors (e.g., FcaRl), also can be targeted. The Fe receptor is
preferably located on the surface of an effector cell, e.g., a monocyte, macrophage or an activated
mononuclear cell. In a preferred embodiment, the bispecific and multispecific molecules bind to an Fe
receptor at Q”é}héh@\’/hﬁ?r‘fi ngtsnIehasintiritiliag ohants ot exgresgae dF T4AY B@ingosite of the
receptor. Theigfeiardherbiudingabiiebissesific ansmuiispecicrnoless gt aet Blesked by
physiologic%LLe\:,vels 0 imméjrtm lo u{iqglllnge anothei as1§)%ct, anti-GT468 antibodiefs of the invention
are derivatiZad GinEedE0 SH (8 MY EkFELLR A\ R oL SSHdP 1 B MATH G LTNERY O B8KEr peptide or
protein (e.gsuehRabtdrsiranent) lWrgreerean ghsirincantb odywrohthatydrtioncetnldedoctionatly linked
(e.9., by chemical OIRIRG, SRRSICIYSIARNeRCRY IR 3sSREIAHAR AT RRRIVIIRILO H36 AL more other
molecular entities, such as another antibody (e.g. to produce a bispecific or a multispecific antibody), a
cytotoxin, cENMA% ARG P2 igen (e.g. to produce an immunoconjugate, such 15 as an
immunotoxin). An antibody of the present invention can be linked to other therapeutic moieties, e.g., a
radioisotope, &snall molecHlE. AN sancer g Auscompinanteviekine ok ghamaing. Aepordingly,
the present invention encompasses a Pérge variety of antibody gonjugates, 1lg%pecﬂlc anof multispecific
molecules, EhaFusioRt pieiaiinsuiaReore reH R OGBS ekrebnienieerbaintiofesiiaitsiveing
charagterizegbRyassaoition of T8 votbitheit 26callisuifaca and which, Gasrkeouseehimmtarget other
molecules to such cells..] ; further as §ct, the&nven&ign also tef‘lnvisions 0T468-bindir,gg %roteins
derived from TORC AT UHB IS EIREGoTHATAE S S SHICHI S TAg e Rh SRS e O & AR NG proteins
and method¥ fthetimiergio istiode drerciaserib et forexamplechintBinmegel. (2001R) Nasueé 25
Biotechnology;gi{ 10125 £k 68 nBRigIRRCYRAIR bynieiRienas: LisdmPaindarsiong that the
teaching given herein with respect to immunoglobulin or inununoglobulin derived binding molecules
correspondi§I9 S EEBIEE & binding molecules derived from nonimmunoglobulin domains. In
particular, using such binding molecules derived from nonimmunoglobulin domains it is possible to

block 0T46%hﬂsfi&?cﬂéseo’%ﬂg%?%Q&?gi’n@wﬁgi&é@ﬁ S’I{a?'%Q%%#%@%S%Sﬁ%%ﬁ‘e?&ﬁ%&%@ %;9] said target

with their cell surface and thus, to bring about therapeutic effects as disclosed herein for antibodies of

the inventioft.-gn g8 utarthégnBiblgen BCShe Br MolgCactRitids ©F timbr edidedd aisidiedied herein
such as profifgralian oHthauGh, BRL HRREAIREYaIbi ReaTIRIG o ontelRERAr finciiapsahantibodies to
such nonlmmu? lobulin binding moﬁc%?}] e.%?félsm to the Pc, region of npboqlgsd, In still
another asp&et: thé mIEHRR pravides:d RISIROLie Sy A HPS ISt faR S efole antibodies
20  or antigen-binding fragments thereof including, for example, Fab, F(ab'");, 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, (ii) an immunoglobulin heavy chain CH2 constant
25  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
30  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.




diagnostic compositions/kits, comprising a pharmaceutically acceptable carrier formulated along with
one or a combination of antibodies of the invention. In a particular embodiment, 5 the composition
includes a combination of antibodies which bind to distinct epitopes or which possess distinct
functional characteristics, such as inducing CDC andior ADCC and inducing apoptosis. In this
embodiment of the invention, antibodies may be used in combination, e. as a pharmaceutical
composition comprising two or more anti-GT468 monoclonal antibodies. For example, anti-0T468

antibodies hayre:diferensdimtaorapienientarhastidirscanibe 1i combinedin frsigaietherapy to

achieve a desiredf({]pl%(?]?eutic effect. In a preferred embodiment, the composition includes an
y

anti-GT468 antibo at Mediates CBC combined with another anti-GT468 antibody that induces

apoptosis. In another embodiment, the composition includes an anti-GT468 antibody that mediates
highly effectiyeskilingiQfitatgeigiells in the presence of effector cells, combined with another

anti-GT468 antihody thaf 15inhibits the growth of cells expressing 0T468 and/or being characterized
by assosciatisn aot%’ 288 Wtﬁoel(g?c% sog %%‘ét. LPHé’%rc%’sé‘%f’iﬁVéﬁﬁB\%’ﬁl‘%‘B"iﬁéw&g\é fid%multaneous or
sequential adnirdstratéamedfraliy, sbenbled aMioBF#68 antibodies of the invention, wherein preferably at

least one of saigd-20, gipfibodiggiis: 3 chispakic PBH-EGD 463 antibody, a5)doat least-one dwihgy antibody is a
human anti-GT468 antibody, the antibodies binding to the same or different epitopes of 0T468.

Preferably, a cRHE¥c& 468 antibody of the invention is administered first followed by the
administratidh tfeathlimanienbit@E488antibodly ohitheciprentidMol hedemnatheHatartenzahtiG T468
antibogy is prefgably acipinisiareskionan-exigndad period of time, i.e. as maintenance 25therapy.
Antibodies, immunoconjugates, bispecific and multispecific maolecules and compositions of the present
vention et MBS Ao e PO B AL T IR GGt B IS AEPREGHE o 468 andor
being characteriseddtyrasSaEitor bitiEiT4bGwithetheir cell surface 30 and/or selectively killing cells

expressing §T4R8,8RfCLbRING CHBMRGIRHIZ GdrM ASsPUalion AL T4RE With 488 incel-sudace by
contacting the cells with an effective amount of the an‘tibogg/lhir{%]munconjugate, bispecific/multispecific
|

molecule or coMPBBSITEF ISR G BWAET SF thbLeirl Bited and/or the cell is killed. In one
embodiment,) thiee maigithp doinoduce 4 RNl g o dire wiethexpressHHCST46B nad/ ohdseitrgissidaracterized by

association of GI468 ity thelkscallattiacs: Qrfienalkdnthespresencadpteiftector cells, for example,
by CDC, apoptasis, ADCC, phagocytosis, or by a combinatioré%)% tv%o or morevﬁ%ﬁal%gse mechanisms.

Cells expred irfBebai’H’@St%HW}SP%%Wé%‘h%ﬁ%\é‘l‘&?ﬁ%%%ﬁ}%%&i B RESS &% surface
which can be iranilshedaerkiteby asingaten af (lddtesibftthe mltemtiars:include cancer cells such as

breast, lung;gaglre: Ry iV eLncQlrRn BAREEERT% 6 £ sRPhAE N RAA AR KidReN oprostate and
fiver Ce?.l !38' (GT468 with their cell surface;
j) the ability to deplete cells which express low levels of GT468 and/or are characterized by
association of GT468 with their cell surface and/or

k) the ability to aggregate GT468 on the surface of living cells

25  The anti-GT468 antibodies of the present invention can be derivatized, linked to or co-
expressed to other binding specificities. In a particular embodiment, the invention provides a
bispecific or multispecific molecule comprising at least one first binding specificity for
GT468 (e.g., an anti-GT468 antibody or mimetic thereof), and a second binding specificity
for a effector cell, such as a binding specificity for an Fc receptor (e.g., a Fc-gamma receptor,

30  such as Fc-gamma R1, 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 (FeyR), such as FcyRI (CD64), FeyRIE (CD32), and

10




Accordingly, antibodies of the present invention can be used to treat and/or prevent a variety of
diseases involving cells expressing GT468 and/or being characterized by association of 10 0T468 with
their cell surface by administering the antibodies to patients suffering from such diseases. Exemplary
diseases that can be treated (e.g., ameliorated) or prevented include, hut are not limited to,
tumorigenic diseases. Examples of tumorigenic diseases, which can be treated and/or prevented,
include breast cancer, lung cancer, gastric cancer, ovarian cancer, hepatocellular cancer, colon
cancer, parergdtiq Chnce 0 esophagaabeancnsigadeeprek(d.pC@aRI), kdneynarnagkt@rostate cancer
and liver cagcer, In_a particular.embodi t of the inyventign, the.subject being administered the
antibody isagﬁijﬁicc)ﬁeacﬁ %ﬁe’gt %?RIP% %r%%rr?oq[ﬂé%gﬁgﬁﬁ%eaﬁﬁ,eﬁgé?ggi8%%’0?’%?1 aagmeorﬁl?% at modulates,
e.g., enhan&BsTeRiRasigRan i ekt daippreleaaplitynor asfrecieupbrdimeny thinbispegidinasd receptor, 20
such as a cyfalkipecifiypicataytokimgs for administaiian dusingdreatimend iaptude gianuipeyte
colony-stimulating factor (G-CSF anulocyte-macrophage colony-stimulating factor (GMCSF),
interfer§n-71 -y%{%gr‘%? tLl]Gcm%’r%*i()erg%gfsy §§é’fl I§’)t.ef%?)%éﬁﬁ%?gp%e%ﬁé%&gﬂtes%ﬁc Géeo?ﬂamong
others, antithedptastifagemtsnslfsnetidoxelketyien icisplablnckakobarahssifigeiealadsvalnetiotrexat,
gemzitabin angvayelopim@sphamide. 25 In yet another aspect, the invention relates to an immunization
strategy to immunize nonhuman 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 dh SE@nHN @rct Grand BB S/atibpderiviativasvintrectdduordinglylintqdreferred 3 0
embodigentgythe.antipodiemel isinvantionair theseabiaingehRye mmRigatien usingpeptides
selected frogn the%%r%yép consiﬁtin%of SE%ID V\lgO:.Z-lO, and 35-79, or,derlilv tives, thereof Analogously,
antibodies t§674 h B GRS FRERRY R P4 rHAG ARETHER - FRnA A SHARA S i s (& raRS genic
mouse. Thecheamsgenivingn groetiafuaninvainmaylts swantgenietmouse tanngrangenaohse comprising
a heavy ch%%ﬂﬁ%ﬂ%%&lQ%h@%ﬂ%%g%g%%’&n&aﬂmp%cmf tipn of @Rspatibody. Wildtype
as well as transgenic non-human animals can be immunized with a purified or enriched preparation of

GT468 antigBNPAdGr WIRPRIES SEHIE R NEABE CBFE SR iy T A6 D B U HOR YAl nTEHt thereof
Preferably, themomrhumatinardmahidachpaiie ofgeoduckngmuhipbe istbdresotfehtmapentionoclonal

antibodies tg, 1468 (€ 9. A8GsJep-2ndionIak-byunderaping:yDs kresambinaligriang: isotype

switching. Isotype switching may occur by e.g.., classical or non-classical isotype switching. 10

Accordingly RN S G0 R et Hh @THORN HOI BV RISSTE8ME & B2 A5 &R PRhan animal as
described atyowezaThebisplaitid 48 dceldtispasifivem decwam artafized byofeisiorlieawhmmonthlized cell to

provide a SQuF&Es(8 S B AYRIAQMA), O AR ?x?hQ&U?@ri%X@{%@QEbc%HGH SHBTERMAS Gheihich
e

produce antibodies of the invention) are also included within
20  cell surface and which can bé used to target other molecules to such cells.

In a further aspect, the invention also envisions GT468-binding proteins derived from non-
immunoglobulin domains, in particular single-chain proteins. Such binding proteins and
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 respect to immunoglobulin or immunoglobulin derived
binding molecules correspondingly also applies to binding molecules derived from non-
immunoglobulin domains. In particular, using such binding molecules derived from non-
immunoglobulin domains it is possible to block GT468 of cells expressing said target and/or
30  being characterized by association of said 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.

11




15scope of the invention. As exemplified herein, antibodies of the invention can be obtained directly
from hybridomas which express the antibody, or can be cloned and recombinantly expressed in a host
cell (e.g., a CHO cell, or a lymphocytic cell). Further examples of host cells are microorganisms, such
20as E. coil, and fungi, such as yeast. Alternatively, they can be produced recombinantly in a
transgenic non-human animal or plant. Preferred hybridoma cells for producing antibodies of the
invention are those deposited at the DSMZ (Inhoffenstr. 78, 38124 Braunschweig, Germany) having
the following designations 25and accession numbers: a. 4E9-IH9, accesssion no. DSM ACC2822,

deposited onMaieh, dn?ORpd:, HRE-BARS 2&3?&%%@ 00mRSNbACE S8 2191:39%%%{ fed gggMarch 13,

2007 c. 59D6-2F2, accesssion no, DSM ACC2824, deposited on March 61C11 2135,
accesssion MBI ﬂ@@%%&bo%%%@&‘ﬁ%?@ﬁ“f@e%‘@?%@é"e?ﬁpiifﬁEEPPG feslaisdon no. DSM
ACC2823, dépasited one Marchnli3n200 of. aafbbdied pAdeasssitinmm BEMiAGECRVEneeposited on

March 14, 2QQ8 gn2Riaby &m@gggééémaeopé%&%eé%& 9&%@9&&%9&%’&%5%@&%&08 h. 22-9B-1,

accesssion no. DSM ACCXXX'X, deposited on March 11, 2 33A-1, accesssion no. DSM
ACCXXXX, 8%%8%&88%% mﬂﬂqai ihaéﬁrdglsncs such as mducmg CDC and/or ADCC and inducing

apoptosis. In this embodiment of the invention, antibodies may be used in combination, ¢. g.,
as a pharmaceutical composition comprising two or more anti-GT468 monoclonal antibodies.
For example, anti-GT468 antibodies having different but complementary activities can be

10 combined in a single therapy to achieve a desired therapeutic effect. In a preferred
embodiment, the composition includes an anti-GT468 antibody that mediates CDC combined
with another anti-GT468 antibody that induces apoptosis. In another embodiment, the
composition includes an anti-GT468 antibody that mediates highly effective killing of target
cells in the presence of effector cells, combined with another anti-GT468 antibody that

15 inhibits the growth of cells expressing GT468 and/or being characterized by association of
(G'T468 with 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
20 antibodies is a chimeric 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

25  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 celis
expressing GT468 and/or being characterized by association of GT468 with their cell surface
30  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

12




J- 23-19A-1, accesssion no. DSM ACCXXXX, deposited on March II, 2008 k. Ft 1 N33E7D12,
accesssion no. DSM ACCXXXX, deposited on March 11, 2008 1. 4Al2 2D4 1A10, accesssion no.
DSM ACCX)0(X, deposited on March 11, 2008 M. 4E9 1D12 2D4, accesssion no. DSM Acoom,
deposited on March 11, 2008 Preferred antibodies of the invention are those produced by and
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 byahdwihesinemientibmittibeatyesanadexfcelirstbhyiitid don s amme.iyp &Eulamitesise comprising

thelean(;[i%emb%f@!ig,g@gg@:@g?gr(ﬁrﬁgg%Ecémgw&iﬁ%féﬂ%gasggigg@g T&}tletygggz?g@{gggg% efeihe antibodies
produced by and obta r e abpve-describe ridomas, In preferred embodiments,
antibodies, iﬁ%&?ﬁé‘lﬁa@@%ﬁi@% %ﬁﬁ@%ﬁ%ﬁgﬁﬁ%ﬁ;@%@é&%@ﬁg %oTﬁffg Wﬁeﬂﬁ&f%ﬂcﬁﬁf ‘antibodies
comprising avEngrcbainhidviedtaniiledionnéChe)aco pepidsiefghtSnapndmineladitseguenisewerived from a
human heavysofiaint CRRSIRLIRIIGRSHERAS, BEAMIIRAGIL SROpRNES rApIese iR eeEQ ID NO: 17

or 24 or a fragment thereof In further preferred embodiments, antibodies, in particuiar chimerised
forms of antiBS&HE BEI5iRY o the invention include antibodies comprising a light chain constant
region (CL) comprising an amino acid sequence derived from a human light chain constant region

such as the amigiAcK ZfRRANENGHRTHRIGRGRIERBY S B RNG: k81 Uhd6: Y& [iRApaREfhereof In a

particular preferred émbodiment, antibodies, in particular chimerised forms of antibodies according to

the inventiorPni5as aTBNRE LI ERPESHIRE S DT ApUSRISRSIARACERTRD RerPCstienct derived
from a homa@13bB suichtixsr ikl annine agidisegserice thepredentacdy 8t sDbRg Irborsid or a

fragment theggof aNg-WhIER, GOMPLISE B.Cla S BMPLRIAG. ] %ngg%@ ﬁ%&%‘%ﬂ?&i arAgLyRd from a

human CL such as the amino acid sequence represented by SEQ 1D NC or 22 or a fragment
thereof A CH'EoMpriEIHE the BFATtEStiTIeatfanEsraRFe K ritERPEy s gitEs o M inEy B8 encoded by
a nucleic acideagpristgpthemud|eicladicbsaguence., repeesentedebyrSEGhiEr, NQirid0. céntzH 30

comprising e, AMR.AL LAEH.CORE IERLEERIRAANSGRID Mtnad M e SREAARN g nuclelc

acid comprising the nucleic acid sequence represented by SEQ O: 23. A'CL comprising the amino
acid seypienCSpradatEH tR)> SEeBPCRIErT ERIHST B Ehcoded by a nucleic acid comprising the
nucleic acid sequence represented by SEQ ID NO: 19. A CL comprising the amino acid sequence

represented i?yasp'égcg? NOWBAMAY JaRNEoAGH YR RUGIRICRHE £AMALEINe dRenuglgicacid
sequence represente %y SEQ ID NO: 21.
additionally treated with a chemotherapeutic agent, radiation, or an agent that modulates, e.g.,
enhances or inhibits, the expression or activity of an Fc receptor, e.g. an Fc-gamma receptor,
20  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.
25
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
30 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 generaied in a transgenic non-human

animal, such as a transgenic mouse. The transgenic non-human animal may be a transgenic
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"Fragment" or "fragment of an amino acid sequence” as used above relates to a part of an antibody
sequence, i.e. a sequence which represents the antibody sequence shortened at the N-and/or
C-terminus, which when it replaces said antibody sequence in an antibody retains binding of said
antibody to (T468 and preferably functions of said antibody as described herein, e.g. CDC mediated
lysis or ADCC mediated lysis. Preferably, 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 sef98HfcBaa ntErEe CAMPRSIRE R/ ety sheiastapianpadtharbeht mbgiBaesrasted by
respective fragmeedits: afi duglgiaiasicl sequsiees encoding said amino acid sequences. The present
invention also relates to nucleic acids comprising genes or nucleic acid sequences 15 encoding
antibodies or parts thereof; e.g. an antibody chain, as described herein. The nucleic acids may be
comprised in aXiEEB?, #.gvelh Hldspie o SMdunAsiiaele Gip hagumprairrste e cioifisseer e.g.
conventiopallyeitigRagtis aagin eE oL cE Aeises e mayifei iise Mther Beaessieh GIs4p3adKer genes
which allow for the t§&J‘Ietcrgljon o{ L{lﬁe VG%‘?@&%&?““%Q'% host cell anggrgger sutl)tlabl conditions.

Furthermore, thé vector Ay %omf)rﬁ%e expression contro elements aﬁ%pv?nneg préper expression of

the coding regighdnl saitapiehbsranguRy doritendhefirsrits @réGrnswn RS iHe/armda A diay include a
promoter, a splicRrgasgelt®.-pRdanbianstation istigtericoadeniBrafeabbhitienayelrig a¢idf the

invention is opc?gsativ %/rattac ed t([) 'thF abov.? elxsgression 25 control sequences allowing expression in

. ical dr non-classical isotype switching. . L . .
etdcaryotic or prokaryotic ce Y Entrareiemen ensuring expression in eukaryotic or prokaryotic cells

are well kRRown to those skilled in the art. Methods for construction of nucleic acid molecules according
to the present xaveniigily, for 2(Quennstasstionief Mesiass seMBKSIRGIRERRING MG eihagigaolecules,

for introducton,of the veclors ntg sppropriately chosen host.cel, for.causing or achieving the
expression are Weﬁ-known inthe art. utheér aspéc ofaf?we present invention .Pelates to'a host cell
comprising a ritieleitabisid wiveprorids dpseles&ighearbifridonmhed futheies Witk aekrareagdechf he instant

invention will hgwRRaeNt komiike flewingnaeairled desaiptmpRd clatmsulifie Presefinvention
also provides an(;é of.the ggglbodiments disclosed below and indicated with the numbers Ito 35.
a

on
1.An antijbodyi% ?nogtt eénéfl:e)ﬂlfy of binding to 0T468 and mediating killing and/or inhibition of one or

more activities of cells expressing 0T468.
As exemplified herein, antibodies of the invention can be obtained directly from hybridomas

which express the antibody, or can be cloned and recombinantly expressed in a host cell (e.g.,
a CHO cell, or a lymphocytic cell). Further examples of host cells are microorganisms, such
20 as E. coli, and fungi, such as yeast. Alternatively, they can be produced recombinantly in a

transgenic non-human animal or plant.

Preferred hybridoma cells for producing antibodies of the invention are those deposited at the

DSMZ (Inhoffenstr. 7B, 38124 Braunschweig, Germany) having the following designations
25  and accession numbers:

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

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

¢. 39D6-2F2, accesssion no. DSM ACC2824, deposited on March 13, 2007

d. 61C11-2BS5, accesssion no. DSM ACC2825, deposited on March 13, 2007
30  e. 78H11-1HS6, 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 ACCXXXX, deposited on March 11, 2008

1. 23-33A-1, accesssion no. DSM ACCXXXX, deposited on March 11, 2008
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The antibody of claim 1 wherein said activity is selected from the group consisting of cell motility, cell
migration, invasion of cells and cell proliferation. 3. The antibody of claim 1 wherein said activity is cell
proliferation. 10 4. The antibody of any one of claims 1-3 wherein said killing and/or inhibition of one
or more activities of cells is induced by binding of said antibody to GT468 expressed by said cells.
155.The antibody of any one of claims 1-4 wherein said killing and/or inhibition of one or more

activities of; ceilgga indueady hingis afseiskantieshsiedbe wxiage!luag domain of 0T468 expressed
by said cells. 6. The antibody of any one of claims_1-5 wherein said k|II|n€ and/or inhibition of one or

20more activitied 13 ivdGETIN? B R ¥ St At sRRP s A Mt Lt otf0% T468 expressing cells.

7. The antithotlyl 2RBxy Ahe afcekasms doOFNEASIOXSERICekp@ipiesdigei TYUABEre cancer cells. 25 8.
The antibodly gf6laly MNerelo G Gansercele Maselagiad i ihe g1auBgrRNSIsting of tumorigenic

breast, lung, gastric, ovarian and hepatocellular cancer cells. 9. The antibody of any one of claims 1-8
which mediates said killing of cells by inducing 3 Ocomplement dependent cytotoxicity (CDC) mediated
lysis, antibdulyfaedendeodieebilhe dytehtxicity (ARER) dnadiateshly sisiapspthsis thomoetypic adhesion,

andior phagaeyigsis, dchis aniibedyahantons. o Slaimed S highmediaies sidiling of cells by
inducing CDC medla%,ed lysis and/or ADCC mediated lysis.
antibodies of the invention are those having the specificity of the antibodies produced by and

obtainable from the above-described hybridomas and, in particular, those comprising the
10  antigen binding portion or antigen binding site, in particular the variable region, of the

antibodies produced by and obtainable from the above-described hybridomas.

In preferred embodiments, antibodies, in particular chimerised forms of antibodies according
to the invention include antibodies comprising a heavy chain constant region (CH) comprising
15  an amino acid sequence derived from a human heavy chain constant region such as the amino
acid sequence represented by SEQ ID NO: 17 or 24 or a fragment thereof. In further preferred
embodiments, antibodies, in particular chimerised forms of antibodies according to the
invention include antibodies comprising a light chain constant region (CL) comprising an
amino acid sequence derived from a human light chain constant region such as the amino acid
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 comprise a CH comprising an amino acid 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
25 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
30  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

i5




- 17a - 11.The antibody of any one of claims 1-10 which does not induce CDC mediated lysis of said
cells. 512.The antibody of any one of claims 9-11 wherein said ADCC mediated lysis takes place in the
presence of effector cells selected from the group consisting of monocytes, mononuclear cells, NK
cells and PMNSs. 13.The antibody of any one of claims 9-12 wherein said phagocytosis is by
macrophages. 10 14. The antibody of any one of claims 1-13 which is a monoclonal, chimeric, human
or humanized antibody, or a fragment of an antibody. 15. The antibody of any one of claims 1-14
selected frofPtHEIHREUPCCERHSI ARG SIBATRSCEPESETER DR SPleAENANR Rapey disdeneydied bare1gG3, an

1gG4, an 1gMicic lgi canjgéddy teaaieloryiioRq@ndgidprisendgEruntibady.216. The antibody of any
one of claims 1-15 wherein 0T468 has the amino acid sequence according to SEQ ID NO: 2. 20 17.

The antibody of any one of claims 1-16 wherein the antibody binds specifically to GT468
“Fragment” or “fragment of an amino acid sequence” as used above relates to a part of an

5  antibody sequence, i.e. a sequence which represents the antibody sequence shortened at the N-
and/or C-terminus, which when it replaces said antibody 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. Preferably, 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 amino acid
sequences described herein may be encoded by respective fragments of nucleic acid

sequences encoding said amino acid sequences.

The present invention also relates to nucleic acids comprising genes or nucleic acid sequences
15  encoding antibodies or parts thereof, e.g. an antibody chain, as described herein. The nucleic
acids may be comprised in a vector, e.g., a plasmid, cosmid, virus, bacteriophage or another
vector used e.g. conventionally in genetic engineering. The vector may comprise further genes
such as marker genes which allow for the selection of the vector in a suitable host cell and
under suitable conditions. Furthermore, the vector may comprise expression control elements
20  allowing proper expression of the coding 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
25 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
30  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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18. The antibody of any one of claims 1-17 which binds to native epitopes of 0T468 25present on the
surface of living cells. 19,The antibody of any one of claims 1-18 which is specific for cancer cells,
preferably breast cancer cells. 3020.The antibody of any one of claims 1-19 wherein said GT468 is
expressed on the surface of said cells. 21.The antibody of any one of claims 1-20 which is obtainable
by a method comprising the step of immunizing an animal with a protein or peptide having an amino
acid sequence - 1 7 b - selected from the group consisting of SEQ ID NO: 2-10 and 35-79, or an
immunogenic fragment or derivative thereof, or a nucleic acid or host cell expressing said protein or
peptide, or immunogenic fragment or derivative thereof. 5 22.An antibody produced by a clone
deposited undériidccseessiohtho PRSM INGCT2B22144E S 2HO3t B3 NPATTERE 2608 1E3620IAFF, DSM
A0C2824 (59QR6¢F 2 dixpt Aefi825 (61C11-2B5), DSM ACC2823 (781111-1H6), DSM ACWOCXX
(22-1A-1), DSM ACCXXXX (22-2A-1), DSM ACCXXXX (22-913-1), DSM ACCXXXX (23-33A-1), DSM
ACCX,IOCK (23-19A-1), DSM ACCXXXX (FI1#33F7D12), DSM ACCXXXX (4Al2 2D4 10 | Al 0), or
DSM ACCXX)othen Fgtues] o Byvpntazs At rigfirniangpatiedt peovneipe fhemaiibotgvorainy one of
claims 1 tg 22 424i1 hbrisiomandepasited under the accession no. DSM ACC2822 (429-1149). DSM
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15 ACC2826 (9B6-2A9), DSM ACC2824 (59D6-2F2), DSM ACC2825 (61C11-2B5), DSM ACC2823
(781111-1H6), DSM ACCXXXX (22-1A-1), DSM ACCXO(XX (22-2A-1), DSM ACCXXXX (22-9B-1),
DSM ACCXXXX (23-33A-1), DSM ACCXfIX (23-19A-1), DSM ACCXXXX (F1103F7D12), DSM
ACOOOCX (4.412 2D4 1A10), or DSM ACCXXXX (429 1D12 2D4). 20 25. A conjugate comprising an
antibody of anjhemesshtlammsidntd2Disvigsientese widhssebadimgandisslserhelodmig idistdaim 25
wherein the thggrgutichagent is sstoxin, a radioisotope, a 25drug or a cytotoxic agent. 27. A
pharmaceutical composition comprising an antibody of any one of claims | to 22 and/or a conjugate of
claim 25 or 26, and a pharmaceutically acceptable carrier. 3028.A method of inhibiting growth of a cell
expressing 0T468 and/or being characterized hy associati GT468 with its cell surface, comprising
contacting the cefli t%%géf%%f% %’Fn%ull}ll%yof) gﬁlrégﬁﬁ%otaygggg%ya%%én(?%{é‘lté?%%l f’f’g fﬁ%‘?{cUor a
conjugate ohikiiipn28 gre26 mort Activipes Afredthowotsiigiti 468ell expressing GT468 and/or being
characterized by association of G1468 with its cell surface, comprising contacting the cell with an
effective amount of an antibody of any one of claims 1 to 22 and/or a conjugate of ¢claim 25 or 26.
530.A method of MSIBAARGPhetaLmd SPRE s AL IBKISRRESIR] & dhe ZropBrriii e firacterized by
associatiorcaf GAt6Q velimisraddhsinfaden coOcaly imid getiomtdittinagdhne cell with an effective amount of an
antibody of any one of claims 1 to 22 and/or a conjugate of claim 25 or 26.

3. The antibody of claim 1 wherein said activity is cell proliferation.

10
4, The antibody of any one of claims 1-3 wherein said killing and/or inhibition of one or
more activities of cells is induced by binding of said antibody to GT468 expressed by said |
cells.

15 5 The antibody of any one of claims 1-4 wherein said killing and/or inhibition of one or

more activities of cells is induced by binding of said antibody to the extracellular domain of

(GT468 expressed by said cells.

6. The antibody of any one of claims 1-5 wherein said killing and/or inhibition of one or
20  more activities is not induced by binding of said antibody to non-cancerous GT468 expressing

cells.

7. The antibody of any one of claims 1-6 wherein said cells expressing GT468 are cancer
cells.

25
8. The antibody of claim 7 wherein the cancer cells are selected from the group

consisting of tumorigenic breast, lung, gastric, ovarian and hepatocellular cancer cells.

9. The antibody of any one of claims 1-8 which mediates said killing of cells by inducing
30 complement dependent cytotoxicity (CDC) mediated lysis, antibody dependent cellular
cytotoxicity (ADCC) mediated lysis, apoptosis, homotypic adhesion, and/or phagocytosis.

10.  The antibody of any one of claims 1-9 which mediates said killing of cells by inducing
CDC mediated lysis and/or ADCC mediated lysis.
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1031.A method of treating or preventing a disease or disorder involving cells expressing 0T468 andlor
being characterized by association of 01468 with their cell surface, comprising administering to a
subject an antibody of any one of claims 1 to 22, a conjugate of claim 25 or 26 or a pharmaceutical
composition of claim 27. 1532.The method of claim 31 wherein the disease or disorder is a
tumor-related disease. 33.The method of claim 32 wherein the tumor-related disease is selected from
the group consisting of breast cancer, lung cancer, gastric cancer, ovarian cancer and hepatocellular
cancer. 20 34. The method of any one of claims 28-33, wherein said GT468 has the amino acid
sequence according to SEQ ID NO: 2. 35. The method of any one of claims 28-34 wherein said
GT468 is expressedrn e 25 tdaeene it £ellso wiith doBRIERIRE SORIBHIGN Qi THE
DRAWINGS Fslgé; . GT468 is a trophoblastic lineage marker aberrantly activated in cancer cells. (A)
End-point 35 cycC -PCR in normal tissues, primary breast cancer samples and cancer cell 5 lines
(I, MCF-7; 2, MDA-M13-4355; 3, BT-549; 4, MDA-MB-231; 5, SNU-16; 6, LCLC103H; 7, KYSE-510; 8,
KYSE-30;5, BR0-2 1t Qntldod-dsy dde SE@Mn;ls%QD;»Jx%r&AQa/@d@n%ﬁ@e@ﬁla;sil%&th-l; 15,
LNCAP; 16, CAPAN-2). (B antitative 40 cycle real-time RT-PCR in normal tissues (1, Testis; 2,
Placenta: 3, BIAA TIer & BB 6 bl I AP AR . T8 BiState: 11,

Pancreas; 12, Tvaryelss cdjsiddn calls aak s

re
ce
e

13, The antibody of any one of claims 9-12 wherein said phagocytosis is by macrophages.
10
14. The antibody of any one of claims 1-13 which is a monoclonal, chimeric, human or

humanized antibody, or a fragment of an antibody.

15.  The antibody of any one of claims 1-14 selected from the group consisting of an IgG1,
15 an IgG2, preferably IgG2a and IgG2b, an IgG3, an IgG4, an IgM, an IgAl, an IgA2, a
secretory IgA, an IgD, and an IgE antibody.

16.  The antibody of any one of claims 1-15 wherein GT468 has the amino acid sequence
according to SEQ ID NO: 2.

20
17.  The antibody of any one of claims 1-16 wherein the antibody binds specifically to
GT468.

18.  The antibody of any one of claims 1-17 which binds to native epitopes of GT468

25  present on the surface of living cells.

19.  The antibody of any one of claims 1-18 which is specific for cancer cells, preferably

breast cancer cells.

30 20. The antibody of any one of claims 1-19 wherein said GT468 is expressed on the

surface of said cells.

21.  The antibody of any one of claims 1-20 which is obtainable by a method comprising

the step of immunizing an animal with a protein or peptide having an amino acid sequence

- 17b -




10 Myocard; 16, Endometrium; 17, rest. PBMCs; 18, prolif. PBMCs; 19, Adrenal gland), primary breast
cancer specimens and (C) cancer cell lines. (D) Quantitative real-time RT-PCR analysis of
siRNA-mediated C.1T468 silencing in MCF-7 and BT-549 breast cancer cells. (E) Western blot
analysis of sSiRNA-mediated decrease of GT468 protein expression. Control cells were either not
treated or transfected with a scrambled non-silencing duplex (ns-siRNA). 15 (F) Western blot analysis
of 0T468 protein levels in normal and neoplastic human tissues. (G) Immunohistochemistry of sections

derived from nqrm@l 1%Jman breast tissue (I%I% and breast cancer (right) using a GT468 specific
antibody.  Figlrac2 18 488 FORPEIPEtiiPgc EShEatdt prdte MY (A) Staffifty BIMEIRDbI-fixed and (B)
20non-fixed Memghemd @ Tasvpatsreefstrcanstsicasibopittstaati OP4S8ICsai motemtibogbytafiter transfection

with GT468-spasifit.RNAKSIRMA#IFREReMmS#eNCINg SIRNA (ns-siRNA). Figure 3. GT468
expression 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 chaberPwas EriahRady BiRdrced by, Isiorshdspistisdivrdrralsrestiaem 7R £3C8883 cells in
Transwell migrderiassaysi 12¢Casmr BHcRAS) hasVeanezided sonibenoyarashantdmsonly to obtain a

gradient. (C) pyialysisof c@gmot%@@@ga%}irggj\éa igel 24 adtensd Hipas chegppanractant has

tri
been added to the lower chamber. SOIZ%%ure T468 expressioné)romotes proliferation of breast
cancer cells. ﬁg%ﬁ%l@%%r%@%ﬁ (TRACE-F 2 BTOSRS AehEF A GerRrBcRMwn has been
initiated by 0TAEBXSPEEIf3 JIRNA. MMexeSXBYC a1l tHIETan Aly BRM AESIS 22N (#tEr Mhitiation of

GT468 silencing shevsesAarsehast akoaibiragtions in different cell cycle states. (C) Apoptosis of cells
as determined by Annexin V staining 72 h after transfection with siRNA. As positive control for Annexin

V staining cells were treated with 6 i.tM Camptothecin for 12 h. Figure 5. GT468 is drugable by
function-antagénizirfgariiisatiexnaplraifersiswehaniiodr of MEerearaBTLs% S cells after incubation
with different amounts of anti-GT468 antibody and control antibody (isotype control) for 48 h. Figure 6.

Gyrelin DI ang AKT kinasaage @X%Y@J&Qﬂﬁ@ﬁa@é%&l?Bo.(ﬁ)sﬁuﬁéktﬁ@ﬁyeﬁ'@él MR -PCR analysis
and (B) western_ blot analysis of c{:)}‘g:%r; DI after cells were treated for 0 72 h with GT468 specific SIRNA

duplexes:WesferAitbot Aitatysts BrRKASEF473 RS oA oA SHEF(CY V2! i 0f B 1468 knock down
and after (D) W& cidPediifiéht it AMGALESICER (A dritibo PMEigGFE e piite A= ISR¥br determining

the specificity of @xiisdies 98ise hagpist GF468 inbybridoma sopsraatapts. biyhridsra supernatants
only are reactiye with peptides used JOLIMUNIZaIEN. 4 412 2D4 1410), or DSM ACCXXXX
(4E9 1D12 2D4).
20
25. A conjugate comprising an antibody of any one of claims 1 to 22 coupled to a

therapeutic agent.

26.  The conjugate of claim 25 wherein the therapeutic agent is a toxin, a radioisotope, a

25  drug or a cytotoxic agent.

27. A pharmaceutical composition comprising an antibody of any one of claims 1 to 22

and/or a conjugate of claim 25 or 26, and a pharmaceutically acceptable carrier.
30 28, A method of inhibiting growth of a cell expressing GT468 and/or being characterized

by association of GT468 with its cell surface, comprising contacting the cell with an effective

amount of an antibody of any one of ¢claims 1 to 22 and/or a conjugate of claim 25 or 26.
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Figure R. Staining of C110 cells transfected with a 0T468-eGFP construct by hybridoma supernatants
containing antibodies raised against GT468. The hybridoma supernatants 20specifically stain cells
expressing 0T468-eGFP. Figure 9. 0T468 is drugable by function-antagonizing monoclonal antibodies.
Proliferation analysis of different cancer cell lines after incubation with hybridoma supernatants for 72
h. 25Figure 10. Crude-lysate (CrEL1SA) (A) or peptide-specific ELISA (B) for determining the
specificity of antibodies raised against GT468 in hybridoma supernatants. Hybridoma supernatants

only are reagtive WithetheaGiA0R dysaie Hpraksieaesnestive: B@ﬁ%‘iﬁdx‘ﬁ&ﬁi&ﬁ iprRRizAian (B).
30Figure 11B|§[J'§XVP%Y gi)etrlc naI sis for determining the pecificity of antibodies raised against

GT468 in h &St acﬁlfﬁ(}‘@ﬁ&%%{’%ﬁb B S c?‘?ﬁ%’é‘?u&‘%?é{ﬂ%m@%f 0T468
transfectedamgbodybieneasnpofsthining was abbervednpzaradklrandfentéd cells. Figure 12. Western
blot for determining the specificity of antibodies raised against 0T463 in hybridoma supernatants. All
hybridoma supernatants showed Sﬁﬂ ecific reactivity with lysates of HEK293 cells transfected with

GT468%eDNA3. eRistaadion prRifmg URnsrlits Weated & Frb R eramEre 8 45 sndisuhsdifo signal.
The faint sighahathixhricpassosiapennatant42s- ﬁaﬂitﬁ%ltwmmkéﬁﬁiang doedaispiteveniof the HEK

G466 Iysals (e, PERIGR ELISAIRISIA L bosbeAinging epltopss i g Tsgproten

Hybridoma supernatants 2 3A-1 A-1 eac showe |ng to tWo overlapplng
peptides mﬁPﬁﬁ@Sr@aéﬁvny to a linear epitope of 0T468. The binding patterns of ic22-2A-1 and
22-9B-1 imply reactivity to a conformational epitope (discontinous epitope) of the 0T468 protein.

Figure %4 ({[468}\ drul%%bl? Pga unetlon anta%onlzd mono lonal anti odlese If;rollferatlon analysis of

reve ) 1SOorder mvoivi expressing
different cancer céll Ties after TACUDAtION Wi r|f|e br| oma superna

GT468 and/or being characterized by association of GT468 with their cell surface comprising
administering to a subject an antibody of any one of claims 1 to 22, a conjugate of claim 25 or

26 or a pharmaceutical composition of claim 27.
15 32, The method of claim 31 wherein the disease or disorder is a tumor-related disease.

33.  The method of claim 32 wherein the tumor-related disease is selected from the group
consisting of breast cancer, lung cancer, gastric cancer, ovarian cancer and hepatocellular
cancer.

20
34.  The method of any one of claims 28-33, wherein said GT468 has the amino acid
sequence according to SEQ ID NO: 2.

35.  The method of any one of claims 28-34 wherein said GT468 is expressed on the

25  surface of said cells.
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15for 72 h or 120 h. DETAILED DESCRIPTION OF THE INVENTION The antibodies described
herein may be isolated monoclonal antibodies which specifically bind to an epitope present on GT468,
preferably an epitope located with the extracellular 5 domain of GT468, more preferably SEQ ID NOs:
3-10 and 35-79. Isolated monoclonal antibodies encompassed by the present invention include IgA,
lgG1-4, IgE, IgM, and IgD antibodies. In one embodiment the antibody is an IgG1 antibody, more
particularly an IgGl, kappa or IgG1 , lambda isotype. In another embodiment the antibody is an IgG3

antibody, morﬁfﬁ?j i E@Dl‘ pa % IQS? bda isotype. In yet another embodiment the 10
antibody is an’lg %i;a)#t?bo Y, rir?())%gopﬁartlculaﬁry anﬁl% 4, kappa or 1gG4, lambda isotype. In still another
embodiment the antibody is an IgA | or IgA2 antibody. In still another embodiment the antibody is an

IgM antibody figieie. emlegdimenidhRinaptingwiaegdo Aotbadies whish i) Aind-te.aellsgxpressing
15 GT468 ang/o bei?gscha[a%f_é; d'b% ass?c:iation of 01468 with their cell surface, and (1)) do not
Predsing G i 3t BiEHES RREVEL R Gy LSUBRISHBN SPET 468 with their

bind to cells ot expre
cell surfage. Thesantibéichiel 8f P nEhtidhSpiiBiabiy; (), nvBMaldBdliig arkNor Iehibitgioliferation of

cells expressing @ HAe8,an0/0y; heipgsehagasteliznsbyasspeiationqf §H408 yith theig esll surface, and
iate killing and/or do not 20inhihit proliferation of cells not expressing GT468 and/or not

(ii) do not medija ) ¢

being characi%'iz%é) i) aldciation of 1‘4%%%ﬂ5§h8ﬁ%‘&‘f*%br¥§&8“ ARG FERBEENHR L, the
invention relafes ke Rmtilpodies tiwhieh( (i) Disidk 1@, tAhmeneells Brpressing 5 TAB8andioCdemd,
characterizedry.a3s@eiatien of RILAES Ydib Nei-Cell S4HAcR, a1 dogpthind 91468 of

non-cancer placental cells, The invention also includes antibodies which (i% medjate kiIIin%gof tumor

cells expressity BHts8 Gni8PBERYChhralisriZdtMi altoliRliEni s Yt Ses%w it Hal 88fQurface, and

(i) do not mediataritagsiahdet 68 axpressin gt elscaf cedirinal. plac@niatiBOvArtibtidie R GHER invention
include fully hymogaibadiesaticl 2Rtkedies Mgk PReFofuee R 1153 gRa0LIAR tERASggNIC animal,

e.g., a transgenic mouse, capable of producing multiple ) )
Western blot analysis of siRNA-mediated decrease of GT468 protein expression. Control

cells were either not treated or transfected with a scrambled non-silencing duplex (ns-siRNA).
15  (F) Western blot analysis of GT468 protein levels in normal and neoplastic human tissues.
(G) Immunohistochemistry of sections derived from normal human breast tissue (left) and

breast cancer (right) using a GT468 specific antibody.

Figure 2. GT468 is a cell surface associated protein. (4) Staining of methanol-fixed and (B}
20  non-fixed MCF-7 and BT-549 breast cancer cells with anti-GT468/C-term antibody after
transfection with GT468-specific siRNA (siRNA#1) or non-silencing siRNA (ns-siRNA).

Figure 3. GT468 expression 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 chamber was analyzed after 12 h. (B) Chemotaxis analysis of
MCF-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.

30  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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isotypes of human monoclonal antibodies to GT468 by undergoing \T-D-J recombination and isoty, pc
switching. Such transgenic animal can also be a transgenic rabbit for producing polyelonal antibodies
such as disclosed in US 2003/0017534. Binding of an antibody of the invention to the GT468 antigen
may mediate the killing of cells 5 expressing 01468 and/or being characterized by association of
0T468 with their cell surface (e.g. a tumor cell), e.g. by activation of the complement system; and/or
may inhibit proliferation of cells expressing 01468 and/or being characterized by association of 01468

with their cell sitfacg(&-dimB W Anrs!: Mginauvely akin addiianiomedirling klligaf.cells
expressing GT468 and/or bein cha,ractg%zed by association of 0T468 with their cell 10 surface and/or

inhibiting prolfEPAJA ARERIE &5RNESE TR it SHB & HY SHpRetRst bl dssociation of 0T468

with their cell surface, binding of an antibody of the invention to the 0T468 antigen may inhibit motility,
Bnig%aéion ﬁnﬁl#ﬂgui@\ﬁa%lq;mf i@edﬁgﬁxl%r%smh{afﬁﬂﬁgangv@r Qﬁi&%n@bbamﬁfs%%q an@%czﬁ;'aﬂon of |
T468 with thej surface (e.qg. a tumor cell), and thus, may inhibit metastatic spread of tumor cells.
The killing of %Je{ﬁ‘g%e%’b%s?s?ﬁé E)‘%ié%eig“é‘f?&%%‘ B%ﬁg égfﬁﬁ?é%‘fé’ﬁ‘?@o"‘oﬁi‘%’s% A0RABIPEFDF A8 with thelr
cell surface nrayteteriogvdiretweanereodfitngdbllowing mechanisms: complement dependent cytotoxity
(CDC) of cells expressing 0T468 and/or being characterized by association of 01468 with their cell

surface; apopjosis of cells ressj T468 and/or being,characterized by association of GT468 with
their cell surfgﬁé%%r% 'e§ Bil%yfﬁﬁgé&g%{/%g?sse&r%gﬁéo é’ﬁ(gﬁggﬁﬁgg gﬂ%@%2@09%%%%%0%%&&@rized
by associatioi®f BT48RweiwiernedRisvipfgrn bhit effdutio ot efichiniiborfitieabe dentressdilifar cytotoxicity
(ADCC) 1f cells exprassinu 6T 468 madimbgingibasactesized bassasiatiosr ok RT468awith their cell
surface.  In order that the pr inventi ay,be more, readi derstood, certain terms are first
Sdefined. AdSR B oA o A e S de e BEERIT (ON OF
TERMS The teftP861k8 epibterably relates to human 01468, and in particular to (1) a nucleic acid 30
comprising a nucleic acid sequence encoding the amino sequence of SEQ ID NO: 2 such as a nucleic

acid comprisipg.henuses Aeid 2eqRNeR ALBFOIRNG LOLIRARIIRD omAriige amino acid

sequence of SEQ , and includes any variants, conformations, isoforms and species homologs
thereof which &RE 4Rate: iRy BXARES S ISR HanE BrE B0 By EaIIY taRstilie difltfPthe GT468
gene. In one émbodiaient, the term "GT468" relates to the portion of 0T468 corresponding to the
extracellular domain and preferably relates to the amino acid sequence of 01468 not including the
N-terminal hydrophagbic domain. The t%[lr?&"01468" includes a protein comprising amino acids 29 to

119, preferably&Hifio THHLEY (571 FARIHISHE Bl etrapIy BTN ACI G854 21 26 ID 5NO: 2,
"Variants of 0O4684taito mulides afthvivt 0T468 epmrsistiigtesséhtialiypufiche exnavetiutar

20  specifically stain cells expressing GT468-¢GFP.

Figure 9. GT468 is drugable by function-antagonizing monoclonal antibodies. Proliferation

analysis of different cancer cell lines after incubation with hybridoma supernatants for 72 h.

25  Figure 10. Crude-lysate (CrELISA) (A) or peptide-specific ELISA (B) for determining the
specificity of antibodies raised against GT468 in hybridoma supernatants. Hybridoma
supernatants only are reactive with the GT468 lysate (A) or the respective peptide used for

immunization (B).
30  Figure 11. Flowcytometric analysis for determining the specificity of antibodies raised against

GT468 in hybridoma supernatants. All hybridoma supernatants showed specific staining of

(GT468 transfected cells, whereas no staining was observed on mock transfected cells.
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domain or ectodomain of GT468. According to the invention, the terms "extracellular domain" or
"ectodomain” with respect to GT468 relate to the portion of GT468 which is 10 found in accociation
with the surface of cells expressing GT468. Preferably, said "extracellular domain" or "ectodomain” is
present in the extracellular compartment. The 0T468 "extracellular domain" or "eetodomain” preferably
refers to the portion of fiill-length 31462 which lacks the N-terminal hydrophobic domain. According to
the invention, the term "hydrophobic domain" with respect to 01468 relates to the portion of 0T468 not
being part 15 of the extracellular domain and preferably including a hydrophobic sequence located

close to the NefgrinusvefOth4ed il dhwdiaphehic.temainr aiBIA6Smay ipahude megguence
preceding the I‘%df[orghobic setr%luerlﬁj}?nd eing located at the l&l-temgjnal etnd of GT468, With respect
to SEQ 1D NOY F 4RGN ARTHRAS g S HISSIR ORI BYEAAR BSAPHELE YNNG BHEE to 22. 1t wil
be understoodtH&EKaAY tejid rogshstsbied doith T4 G pedtNAsht espidentifiobifoid2 0/tbread Tse@spdly peptides of
the present invgatigmateidentifigshrunrsiiaptdo siiena witinehnammavedjadhenansios dentifying
hydrophobic domains 19{ seguences. The ex (% bﬁgﬁdﬁfﬁ Pf a hydrophobic domain may vary but
most Iikelgi/ by“hoem“borce E about 5 BAmG acids art either end of the domain as initially identified

herein. Optionally, therefore, an extracellular domain of a GT468 polypeptpide may contain from about
% or ft:_wgrhanﬁ@@ciﬁ!ls Péi%ﬂé@mifﬁ@_ pkthey hgfﬁmmfﬂiﬁ_if?@mi@;k@lﬁfﬁciﬁéwdﬁ_m@ﬁ%@iﬁog ncrilary as
identified herejn, "Cell surface” is used in accqrdance with | rm eaning.in the art, and thus
includes the oﬂbﬁgﬁﬁ%%? HECe thﬁ?gﬁ'%AQCC%%%%é?toa%\%vn%h{gg /g)(/? ﬁﬁc%‘e%gﬁ%%%é?%‘é‘% MoléCules. 30The
expression "0T488pixpepsdes dnpiias tRdetbdtofoceliscantoiers it (34 0 eikpdansentidnysedlls is found in
associatjen with1he sifaceefisaidicels3k4eSdsassaciates withjheadsiass Rfpalisdf dis located at
the surface of1§e i ggélsrgltg% is accessible to binding by 31468-specific antibodies added to the cells. In
preferred emtbo |mentps, a cell being characterized by association of 0T468 with its cell surface is a
cell expressing GT468. It is to be understood that in the case where GT468 is expressed by cells, the
GT468 associagae Withothes s iaagableSsiduselisnmayopiiRerReuben afhigiexMmessesitnl 468, in
particular the gacelbig domaln. necaalas defned above, I G GE498 varianl, shal
encompass (8n E1468 splice variants, (ﬁ) & 468- posttransmtloﬁgﬁly mothied vari nts, particularly
includinégvari&it?\hiﬂﬁ Hifférent glycosylation such as N-glycosylation status, (Hi) 0T468 conformation
variants, (iv) GT468 cancer related and GT468 non-cancer related variants. 10 The term "raft" refers to
the sphingolipid- and cholesterol-rich membrane microdomains 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 proteins function. For example, the

translocation of OT468
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15 molecules into such structures, after being bound by antibodies of the present invention, creates a
high density of 0T468 antigen-antibody complexes in the plasma 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 25 cease. Tumors show partial or complete lack of structural
organization AFETTANGDTHESORIGTRENS ORI BNVENBIONsue, 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 30 body, The formation of metastasis is a very complex

process and deetHRogisHAtERETE AT ER Al diraiie Riats MOF ane! maHherdiei wiurhisRAsiGH ¥t the
extracellular rattixy pereiratiopraéthencfifi¢ibelaidaisemerbioemibtate sstithethteexthadotly cavity and

vessels, and then,;afterbeig trapshariaghy 4be hisadolnfitiatin ofst9699L AiEans.LEinal the growth

of a new tumor at the target site depends on angiogenesis. Tumor metastasis often occurs even after
the removal GPHREYHIRETSPHARET B BT L8 M B RN IPEBiR d8he S Hay deniahf a7t ¥Qelop
metastatic potarntiedidn nexemibodinenththattesdy Imetdgiasistitadgondingptotihéaihventighl relates to

distant metasigaisonpish relpies 19.ainalaslasls hishinda HRtG o fhe Arima e and the

regional lymph node system. 5 The térm "treatment of a disease" includes curing, shortening the

duration, ameTSFaBAT B AN S0hRiyoE 06 ol PIRIRRE RSt JgrEdsTnRts W‘B%Qm’ﬁ@t, ®F preventing
or delayng thenobsit iefaa HiSeasatolthasypptonsitherdefi4] 04peandipg4ddhddnisentponia sample

may be any sgipleisa Uk ACRAIINGHe DRRIGSEILINVERYOR: i RAIGHRES Jiplagicalatpple such a

tissue sample, includin bodilg{ fluids, and/or a cellular sample and may be obtained in the
conventional ATAMHEPEGLT 420594484 1B ARIPIA%Iuding punch biopsy, and by taking blood, bronchial

aspirate, sputum, urine, feces or other body fluids. According to the invention, the term "biological

sample” also inclides iaghrns Af Rivladizplsamne s dnRIR Mhian b add (gfgg%tg,@rggyiggprotein

comprising at least two heavy (H) chains and two light (L) chains inter-connected by disulfide bonds, or
an antig & bir%?ﬁaw%bﬁ%éWacterlzed by association of (GT468 with their cell surface, and (i1) do

not bind to cells not expressing GT468 and/or not being characterized -by association of
GT468 with their cell surface. The antibodies of the invention preferably (i) mediate killing
and/or inhibit proliferation of cells expressing GT468 and/or being characterized by
association of GT468 with their cell surface, and (ii) do not mediate killing and/or do not
20  inhibit proliferation of cells not expressing GT468 and/or not being characterized by

association of GT468 with their cell surface.

In another embodiment, the invention relates to antibodies which (i) bind to tumor cells
expressing GT468 and/or being characterized by association of GT468 with their cell surface,

25  and (ii) do not bind to GT468 of non-cancer placental cells.

The invention also includes antibodies which (i) mediate killing of tumor cells expressing
(GT468 and/or being characterized by association of GT468 with their cell surface, and (ii) do
not mediate killing of GT468 expressing cells of normal placenta.

30
Antibodies of 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
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The term "antibody" also includes all recombinant forms of antibodies, in particular of the 20 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 VU and VL regions 25 can be further subdivided into regions of

Pypervariabiiiy e SRR PiemeRiRnACiRInGD 18090, (GRRLIP EIsRersed Milfgdions hat

are more conserved, termed framewor L is composed of three CDRs

re |onslé%?d Each_ VIl an
and four FRs pﬁWﬂﬂ@%ﬁ“ﬂW?ﬁﬁﬂﬂbafé?ﬁ‘ﬂﬂ?fg % 8¥9%EThus in the following order: FRI, CDRI,
FR2, CDR2, FR3, CDR3, FR4. The variable regions of the heavy and light chains contain a binding 30

domain that IGragis MR ABAPIGER ARG ANSBR TR Iselihe ARikadies manmediate the binding

of the immunoglobulin to host tissues or factors, including various cells of the immune system (e.g.,

effector cells) AR THE EPE?%So?ﬁ‘BB‘h%eh?%é‘r%a%)‘ﬁﬁ%daégﬁﬁ%{i‘%‘&}ﬂﬁfé?ﬁ‘%t‘*&%&%"ﬂ’i cofiartdim
"humanized a@tibodytimefersilio agndlecuterdiaming dre aevtigaemisim dingesiteatiatrisnsiyb staibtially derived

from an immu]m@g%a%mofmmsaem&mépm ae&hg@u}ata@n&%m@mﬂgdau&u@p@mlln structure
of the molec uman immunoglobulin, The antigen

ase n the structure nd/or sequence of
binding site m‘é{?heﬁﬁélg ib?ﬁfg??ggﬁc%l#}ﬁl‘lj%rt éﬁgbﬁ‘é‘ uﬁlf"a?ﬁé%?%g&%h?o‘%e %’fﬁ%%@é’?ﬁﬁ s or only the
complementaritischanaessiim gl A6 § i ek otCBIRY drathieseliaritdnpproptiareofr Gtk orikirdeinrestin the

variable gomaing-Aatigsnihinding ps'ttﬁfema)m bea&iwemsmgrmdﬁ?@%@mmgrcmm&eaaamo acid
substitutions, e. % mOdeIedf@]Iﬁ rg% hu m Sur nim Lhno |OblfI|InS r{!:l%r((;rv]1 Ipt%e}/ve 13{(1)1&(1;(% ms of

humanized an S preserve al sequences’ (for e amanle anized mouse 1 antlbody
which contam?f@ﬂlsglml?@?rfo?ﬁlm&m mm@awnmhérwr?ﬁsoﬁa%smﬁerwm@ ¢BRs which are

altered with regpeebimhaeiginal atibesyiaithe termehimersrasibady: efers fadhase)antibodies
wherein one porfign. of each.af the aming p‘?‘%&’ s, %QE%YlX %@%Jf%@&g %ﬂ% ishggologous to

correspondlng sequénces in 15 antibodies erlve?ﬁgom a partlcu species or belonging to a
particulat Tlas¥dghieith shstaiimigP L egirrrtarthE TURail I REmeb bt esRedp S dify sequences
in another. Typicati thiethvatidbleifegienhahisath tighlanehhdepopdhainsoniiycsdhe)vatiable regions of
antibodies detiyed. [rom;oRQ SREGISRIAL @ﬂ@@@gﬁ;@d@shag&aalsa@?@ﬁi@%&ﬂ@ﬁeﬁr@elbamgéggous to

sequences of antibodies derived from another. One clear advantage to such chimeric forms 20 is that

the variable rég§fBPEaAT CEIRARIETRE @é@rR)‘é%"ﬁ‘?ﬁ‘ﬁ%ﬁ’%‘%‘ﬁ?ﬁf%mS§8‘6P8§§{19T14§§é’§ﬁ‘|Iy available
B-cells or hybtidomal frafaceiortfactmarehostaarganismefiradibnthinetion WitHebrstiat tegions derived

from, f0rz%xar%ﬁé%cmgaémgeiwsﬁa%ﬁaypmﬁm&hUgtﬁh@e@@ablamgéor&h@@em Q@Mammyof ease of
preparation and the Wf)ecmc:lty is not affected b gﬁféﬁ source, th const?t region belngrlzc Iman, is less

likely to elicit ATPFATAITE RS SRR FShi A 55H Stipjee n\%/ﬁ? A& B S 4RS TR ted than
would the conktastoregioncfrghteB moth eineatl selacse. However the definition is not limited to this
particular example. The term "antigen-binding portion" of an antibody (or simply "binding portion”), as
used

In order that the present invention may be more readily understood, certain terms are first

2%  defined. Additional definitions are set forth throughout the detailed description.

DEFINITION OF TERMS

The term “GT468” preferably relates to human GT468, and in particular to (i) a nucleic acid
30  comprising a nucleic acid sequence encoding the amino sequence of SEQ ID NO: 2 such as a
nucleic acid comprising the nucleic acid sequence of SEQ ID NO: 1 or (ii) a protein
comprising the amino acid sequence of SEQ ID NO: 2, and includes any variants,
conformations, isoforms and species homologs thereof which are naturally expressed by cells

or are expressed by cells transfected with the GT468 gene. In one embodiment, the term

22




herein, refers to one or more fragments of an antibody that retain the ability to specifically 30 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(abi)2 fragments, bivalent fragments comprising two Fab
fragments linked by a disulfide bridge at the hinge region; (iii) Ed fragments consisting of the V1-1 and
CH domains; {1468 frageetotsheonsisiin@OGhss/ oaarshdtidirgomatins oftacingle dm:0f andantibody,
() 0Ab fragmenis(ard el (osRhhiee %éar};e%éé-é“?xw@%g&%&%& gnYdomainy ()
isolated complementarity (fetermlnlng regions (CDR), and (vii) combinations of two or more isolated 5
CDRs which hydipeistimdnpaie jblise@By £d¢hthanie fiincet. IroiptictAarasiBg BN 3FEstAd @omains of
the Fv fragmemy, Wikfeadnly \ihlirecaRdeddan byuseparaigc-genas iy aciddas jRined oaskg recombinant
methods, by a synthetic linker that enables them to be made as a single protein chain in which the VL
and VH regions pair to form monovalent molecules (known as single chain Fv (seFv); see e.g., Bird et
al. (1988) Science 242: 423-426; and Huston et al. 10 (1988) Proc. Natl. Acad. Sin. USA 85:

5879-5885)-d$vm991%¢?@m a%_ig@ﬂia%a%r%ﬁm Wﬁf%ﬁqﬁéﬁg%@gm@%%wﬂme}hﬁdfmg _
"antigen-bindi ortion" of an antibo urther example Is binding-domain immunoelohulin fusion
proteins comf{?}%ﬁ%ﬁ 0) 5%?H8W@nd8fng’i)ﬁ48§ﬂyﬁéﬁﬁ§8gtht£ f%%dgﬁﬁl{@%ngﬁﬁ?&ﬁégl%fﬁ?ﬁlﬁﬁ‘ge region
polypeptide, @dnaawmiirom evoglobeiiri RetviesirainCHR 6D nsiEntoety o ndusedfodhéoRingehegion, and
(iif) an is immgneglehulinheais, cChan Gld3 Genstank rAoniaed.io the4ekl2 sRRASIAN regien. The

binding domain Fo([r}.r/feptide can be a heavy chain variable region or a Iilght chain variable region. The
H

binding-domaift RTINS IR ra5iofF SHSTBANE dfePRFHTE it SedsH It S6PBR MBS 9t Snd US
2003/013393aT%6teSexanithody doaginé nis are didtainieprefsing cafike nd oinapsedhmiddes-kkngivn to those

with skil i the ageandihedraam RN A SRUGSARS RCIARUITCI e SATE ARG ARALRINact

antibodies. The term repitope” means a protein determinant capable of blndil?%to an antibody, wherein
the term "bind G wBARIA frampaniershest (8 £ SHEIfBHAING. RepitpRS T PRINE SREE P chemically
active surfaceOteupingsibimateciites s pedfashaminn daiospdsipgabisise ehanpdeaniddssually have
specific three dimensional s I racteristi A fic char aragteristics.
Conformationtgfl ?fg %@ﬁ-éoﬁc%é%bﬁg?jﬁﬁ%ggégg}%a%ﬁﬁlﬂg u?sfféﬁ%g]éiﬁgty tﬁgeg%%ér}d{lr?a% ??){e{hcg former but

not the latter RESessing trehpfeudnbis sttienerant §eiravernisd attreNarmitrsephh(dds%pitépe” as used
herein, meangaeaRiosE@AITDNRDE RitGRENR: AR At aIE 3 PRstig abrvhich dsfay eanfifRRt Akdgast two

separate regiong.in {ns-PHMa é%%‘eer&é%a%g{‘e OIS0 L0 Gm  Rispeciic maleeUlen 1§ d{“te”ded 0
include any agent, e.g., a protein, peptide, or pro emn or%eptlde complex, Which has o different
binding 3pecitheitieEdorobsnsiiisies, ehéhe present invention are identified pursuant to criteria routinely

employed in the art for identifying hydrophobic domains or sequences. 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 domain as initially identified herein. Optionally, therefore, an extracellular
domain of a GT468 polypeptpide may contain from about 5 or fewer amino acids on either

25  side 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 accessible to binding by proteins and other molecules.

30  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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molecule may bind to, or interact with (a) a cell surface antigen, and (b) an Fc receptor on the surface
of an effector cell. The term "multispecific molecule" or "heterospecific molecule" is intended to include
any agent, e.g., a protein, peptide, or protein or peptide complex, which has more than two different
binding specificities. For example, the molecule may bind to, or 5 interact with (a) a cell surface
antigen, (b) an Fe receptor on the surface of an effector cell, and (c) at least one other component.

Accordingly, theiRNaRIIPReINskidesh-Pidtda LY MLEH MubiseciBs s Re clirs iataspacdis. and other
multispecific molecules which are directed to 0T468, and to\'gi[her targgts, such as Fe receptors on

effector celEPHENe M “HisPdbiRCsirdaaied et dm s AR s Satdes pistuaresd b Blbatent,
bispecific amtlatHés assodicid thirhlBe\Adriind of Isaibrediinsareréx pres pedion & singhepsiypeptide chain,
but using adipkey mgjaéﬁctgmtm&ec@_ii% RhRaliRgdelvesmIgHe domains on the same chain,
thereby forcing the domains to pair with complementary domains of another chain and creating two
antiger?binding sites (see e.g. , Holliger, P., et al. (1993) Proc. Natl. Acad. Sci. USA 90: 6444-6448;
PoI.Iak, R Jrhet ghr(l%ﬂé@truaﬂarﬁ‘2sfhﬁz}.m]:aﬁ@ss;?qijff@mm;bﬁmammmu@s damrvatives of the
antibodies deserRed: HESEIN ol eAEI M, 30HR0AY RIMAIVERIRIRE V. AMMQdifiedfiptng,pf an

antibody, e:g., a conjugate of the antibody and another agent or antibody. As used herein, an antibody
is "derived BERISRPaM G YERhIRe dpnaTrts it GHfSorieroptamERr i & s (staos by
immunizingeataninaadendseseeningarésaniiettamagiobulin gene library, and wherein the selected
antib is at least 90%, more preferably at least 95%, even more preferably at least 96%, 97%, 98%,
or 99% identical in amino acid sequence to the amino acid sequence encoded by the germline
immunogloBbfiigeneafty piéamytoathastbsasiasrived ﬁ@?\‘?ﬁeﬁgﬁi%m}e@émﬁﬁn@ig@&a@ﬁ@é will display
no more thastddamiine acis diffesearasoMy @ REsICaaHhrQ HDEEHNAITR; aFiBNe B BEIaR5S
preferably, Nng more than 4 eSWf?mor 1 amino. amd&:lﬁfere ce froggthe amino am% sequence encoded by

the germlingr?n"elrrﬁsur?oaé’lsggﬁﬁln gennes.u S uosné%ﬁ%(gflelﬁ,e%ﬁ% tér% Theteroantbodias. refers (o two or more

antibodies, #&fREativesCthe?Ees dhamiRfen bifittipteditneRRI thctiratosttieastivid #f8vhich have
diffe;?rtt 30@@:@&@&@@ %@sw&ﬂf@g@w%ﬁ@tﬁﬂa%d&ﬁbbmm &Mgﬁﬁ@ﬁmfﬁmﬂdﬂp receptolz on
an effector cell, and .a.bindi ificity for an antigen or epitope,.on a target cell, e.g., a tumor cell.
The antibo&fggtﬁeas%ﬁgggnﬁgggﬁﬁ%é%gb%1 errﬁ%lg%t'b%ocﬁ) g (%t%l? %' mu?%g%magﬁ%%dg %?has used
herein, is imdneledersiinictl §8 4itibodiesHaboly vanalskesaeh conblaatiugiv aetidativedtfm human
gennline imgpupRElahylinseauancepclhe human antibodies of the invention may include amino acid
residues not encoded by human germline immunogiobulin sequences 5(e.g., mutations introduced by
random or site-specific mutagenesis in vitro or by somatic mutation in vivo). The term "monoclonal
antibotly" adessedingeieifiadfepstiona freparatidncaeeamiffotyonsolepafledogical 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
25  cease. Tumors show partial or complete lack of structural organization and functional
coordination with the normal tissue, and usually form a distinet mass of tissue, which may be

either benign or malignant.

By "metastasis" is meant the spread of cancer cells from its original site fo another part of the
30  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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of single molecular composition. A monoclonal antibody displays a single binding specificity 10 and
affinity for a particular epitope. In 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 "recombinant antibody", as used herein, includes all antibodies that are
prepared, 15 expressed, created or isolated by recombinant means, such as (a) antibodies isolated
from an animal (e.g., a mouse) that is transgenic or transchromosomal with respect to the

immunoglobylin, genes At a-yhydama prepares.iheraitom srhantiRodiss solaeddramp host cell

transformed to ex%ress the antibody, e.g., from a transfectoma, (c) antibodies isolated from a

recombinant, RUABISaREIAIEN B AT f Mgt BF) SR HEEBI par B bl v ePeated or
isolated by amsiasther ‘ie@nmsnth@astasialwislidng of anerasiagd otiudinigeme sdpre ticestoanther DNA

sequences. Ihe Ieim. tanRagIAmRmas Ysef herein, includes recombinant eukaryonc host cells
expressing an antibody, such as CHO cells, NS/0 cells, HEK293 cells, HE1C293T cells, plant 25cells,

or fungi, ﬁmluding yeast cells. As used herein, a "heterologous antibody" is defined in relation to a
transgenic orjanism prochtroimg sliehiamasaitiinobivesT bisiiershogteisgtohantentibodymretvingan amino acid

sequence or gn eAepding AHeIRiGAGH iﬁﬁguﬁgb%g%ﬁ&pepw&ge%@% fgundldn A uganigm not

consisting 300f the transgenic organism, and being generally derived from a species other than the
transgenic org45iiiT. ohediseasy i aPRtdPE1Pbrid antibody” refers to an antibody having light and
heavy chains of different organismal origins. For example, an antibody having a human heavy chain

associated with 3.myine dighhahaithis. alsirrabybrid apthady 2bhs auipagies desarked herein are
preferably isolated. An "isolated antlbody" as used herein, . i , i )
invention, in particular a biological sample such a tissue sample, including bodily fluids,

and/or a cellular sample and may be obtained in the conventional manner such as by tissue
biopsy, including punch biopsy, and by taking blood, bronchial aspirate, sputum, urine, feces
or other body fluids. According to the invention, the term “biological sample” also includes

15  fractions of biological samples.

The term "antibody" refers to a glycoprotein comprising at least two heavy (H) chains and
two light (L) chains inter-connected by disulfide bonds, or an antigen binding portion thereof.
The term "antibody" also includes all recombinant forms of antibodies, in particular of the
20  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
25 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, CDRI, FR2,
CDR2, FR3, CDR3, FR4. The variable regions of the heavy and light chains contain a binding
30 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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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 binds to 0T468 is substantially free of
antibodies that specifically bind antigens other than 0T468). An isolated antibody that specifically binds
to an epitope, isoform or variant of human GT468 may, 10 however, have cross-reactivity to other
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, TAecHbIRLBEM S RBIRREY" 1HEr eI T in B A AriietD WRdBsdis hdlving different
specificities asuisbaiiuicaierbistt drimaawethaefiogobobm fositiomobSubssorgiripto termivethtion, the term

"binding" preferably telRtas iSRRG ERINFING oS HoedRereBuscaPgrifiulinding.elgip io antibody
binding to a predetermined antigen. Typically, the antibody binds with an affinity corresponding to a KD
of about | x 1EEFRAEr <5 ARG hiFRRIPHRY B aZherAHED dHBgeh Wit @Waﬂf%ﬁﬁl ERESHonding to a

KD that is at 20npéast taraldedéss:ahmageitucie |owetdiadortsuatfinityokdy birdngnideatoaigpecific

antigen (e.0- (G AN A ee BN A Seleipinad anigan.ana Aaserelaledaniigen. The
term "K.D" (Mz, as used herein, is intended to refer to the dissociation equilibrium constant of a

particular ant ST RERS SHeoBar E EH R ER T, MGk Y Ry S1dN0TE ARISRfAclass (e.g.,
IgM or IgG1) shatistensodedindifieduy ehaiible dnstaninegion]ganes . moredAdosdedSoarefortisotype

switching: refgrsia e ANEARTENOR bWhigh & cas0isalyRe. 300" A anlibadyciagges from

one Ig class to one of the other Ig classes. The term "naturally occurring” as used herein as applied to
an objecCreférdifydhehih tAxeith PhieEaRs BRI Yy Qﬁga%fﬂg?%}}%w&p?fde or
polynucleotidexsedlishcetibatis ajpregerithnespreotgaini sngimacindingyviruses) that can be isolated from a
source in nature and which has not been intentionally modified by man in the laboratory is naturally
occurring. The term "rearranged” as used herein refers to a configuration of a heavy chain or light

chain 5 immuhBoIBBUiFMBES WHEER Frs iy husadiBalifionbacm e aatiy stfateat t8°a D-J or
segment in a xonfosrithtigneactsadingessenigiyaioo nplateldgdoue rodordepoaiing espeatisaly. A

rearranged immypgalofLfa{aniHkady)-aan% '%%U%C%P ﬁé@oi&%}“fé@q RYEAMPASON i geRpline DNA; a
rearranged locus will have at least one recombined heptarner/nonamer homology element. 1 0
remaining segment of the chain is homologous to corresponding sequenced 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
20 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
25  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
30  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
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The term "unrearranged" or "germline configuration" as used herein in reference to a V segment refers
to the configuration wherein the V segment is not recombined so as to be immediately adjacent to a D
or J segment. 15The 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 20term "isolated nucleic acid" means according to the invention that the
nucleic acid was (i) amplified.in vitro, for example b | ra in reaction(PCR), recombinantly
produced by c%)en}gﬁl‘gg,edllgl(ﬁﬁﬁﬂgc%‘,&fgﬁ I?(?%ﬁ%n I?%B%Cfv&a%g%rﬁ%ze -e%%né%}g%hg?e%c%gg%%ﬁation, or (iv)
synthesized, f6PSRERAE By YhetricHis gt Ariagtaten AlielefetiRady iy da diecas®iswhich is
available for nianiautation (pyseecomiinaat BINGS te; hwiliiieSonist g ol eitHagiss: M alvi areredng to the
invention, be present alone qLin.cambingtion WFSH OIETAHISIS, Acds Whigh may.he Apmplogous or
heterologous. In pre erred embodiments, a nLSc elg acid’is fqnctlonaﬁy linked to expression control
sequence8 wHidRYY et ABISEBISDS / tetd icubdstrinkep Eutths e tfbRuEN 4B/ Phe term
"homologous" dnasns dhat a3t puiekeiv baid v ae: tdaetionalysdinkead denthetiexpressigsieantrol
seduence nanidly SO ieinaibe el CushiRe X Aale HRARCBRGLE ARk uTGanAlY nked o

the expression control sequence naturally. nucleic acid, such as a nucleic acid expressing RNA
and/or proteinR5PPBSHEE, i Mtigh el AL ¥ fegiont BRI yER cRr Bt s iRal Ry (filREPto one
another, if theyiage emialBnilyB8d; futked tBiehe angihes)iscuech 2way thie xpdddsion erdranscription

of said nyeleicagiein.yaderihe.canie! asungersha infuenciolsald sxpresipneonltolseauence. I

the nucleic acid is to be translated into a functional protein, then, with an expression control sequence
functionally linlseM6 !t o8 fits YBRRTERCE BRI ST aXi8B-rEssioRTEshtrol SBJREMRE résults in
transcription ofwstid exichelc adicdintdonticausingaifitanrefshiift prdkercodingisegUg¢ndéndmgaid coding
sequence not peing, capaRieeS heing HansRed INRRRIIeRICH YOI REYEThe Bm
"expression cantrol sequence™ comprises according to the invention ll{%\romoters, 10%|bosome binding

sites, enhancefaRe Bt RYIPC RIS B RMnETts SUPTRA reg R BA R P I o B §end b (4 AR ation of a
MRNA. In particulan@bdoirmeantsbhith€Hvertion; thgexpredsiothedPiibksetpenegsncdirde

regulated. The,gxact SitMGHIEE HprRRasion LAN0! SeRURREES MAYYaN: asR tuasliepigfithe species

or cell type, but generally comprises,5'-untranscribed and 5'- and 3'-untranpslated sequences which are
b nhen. e e SR R e
sequence, CANDEehséfiteandnd Bh @ k) N spisificatiibStsu riteamsaiibett exprewdiowsiventrol

sequences complisfichRreoaigiragiamwdiehsingludasiabienatensequensHy iransetirtional control

of the function@!y Iipked rgucleic acid. Exgression cobntgol sequences may also comprise enhancer
20 ) u,[tx 1‘3/ in the samte manner as are mtﬁ% %m O ICYS . : " "
sequencés or upstream activator sequences. ccording to the invention the tenn "promoter"” or

"promoter region" relates to a nucleic acid sequence which is located upstream (5') to the nucleic acid
sequence beinghexphe sea@ RN he@RtEoisoRP REsIRNAl tagsiegaentmpyoin vidisgia agegnition and
gi't”eds' ?grs'te for RN AR CIA8: NG RIAMOIGL LS A0 Mg iNglide furher recoanifion and binding
chemically active surface groupings of molecules such as amino acids or sugar side chains
25  and usually have specific three dimensional structural characteristics, as well as specific
charge characteristics. Conformational and non-conformational epitopes are distinguished in

that the binding to the former but not the latter is lost in the presence of denaturing solvents.

The term "discontinuous epitope” as used herein, means a conformational epitope on a protein
30 antigen which is formed from at least two separate regions in the primary sequence of the

protein.

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




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 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 if an 30 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 . T7 polymerase, human U6 RNA
promoter, CMVPBIESHIDESY HRd e OFiisTass il %}Sﬁ?&%aﬁﬁéflé%meaﬁdy EMUY WIEHRI% Pelfor parts are
fused to a partwripans of gisrmotelts 1ok ganesnoftophaficaifidarproteheesupivifis waeduisinian GAPDH
(glyceraidenydgya:paqshale:daugiagena sginand MU BfAobIeliding, @m-addiipnal nron(s).
ccording to.the invention, the term "expression’ Is used In Iits mpst general meanjng and comprises
the production 5 BRIA B RN LA SrothATREEE IS, kLIS S el KTE 1, BPALEISh of nucleic
acids. Furthernisteciexishddsior hriafase pintad(OurntFiaisreriay Or Sraphfactotha pestrredlembodiment,
a nucleic acid malegulgdstasrartingdatheidnvanrtamgre senhivmoeeaidwhercappraptate with a
promoter, whicl Gonlols GXRIERRIARLINEOUGIeIS BFIKl TBE IRIMONERIRIRHSEGARIE D its most

general meaning and comprises any intermediary vehicle for a nucleic acid which enables said nucleic

acid, for exampfé“¢& 38dritr ST &GFTEo ProIRErE e P GREF St ke b asamwitérsififoropriate, to
be integrated intdtd e einandbdvéeitbrsiof imbkiid asdipieferabpeddplindatediarnd/eniexpressed in the

cells. Veciors cpmprise RIasids. RRA0SRIDS » ACIEHARRALES AL YRl ISROMER NS I8l "Plasmidr as
used herein generally Yelat S to.a cqnstruct of extr chromos&renal egmetlc at%ga%grusu Ilﬁy a circular
: ve

DNA duplex, wiith €&H Faphc B8 e SRR S SRR S8 JbASY Ctot 181 expression
of an antibody,deithias ¢¢ aakevidr sppelimaitoh dbreatmtitiorytheathriohuih erdifighivermiregre present in
different vectorsiing viesteedype imwhieh thecheawsohai and lighiackainuae presaatdmthe same

vector can be l{,%?gﬁ Tth tgaplajg&r?g\{glgtprg@ipl%i_tpg pect to specific nucleic acid and amino acid
sequences, e.g. 25 those shown in the sequence listing, is to be construed so as to also relate to

modificatibhs of said specific sequences resulting in sequences which are functionally equivalent to
said specific seljiuencesyreayo ariiriesaeith segsef e snekbibiidgapteparties. ibentical orisinhilar to those

of the_ _SpeCiﬁC %&iivrh‘ay%?iqq%%{é%s?‘%ﬁo@ﬁfécﬁdﬁl‘?& ﬁpﬂtﬁj%gﬁ%%%cg&ﬁ%m AingRsd.sequences
exhibiting propertlﬁs identical Q Sémllar to tgos,e of the aminq, dSlCJd g%%uqncess encoqed by the

specific nuclei@ X S8 ShERL BN S ORERELTO BRI s To TRTH BIRtiAG O AN HBAN to its target

or to sustain effegtencfuntiensbofais abitivediffomreferanl Py vy peennatiticd Witirregpect to a
specific sequengamwhripidvianlasas ibaispacifivzaauarRcRIkananthody ®iris windingof said

antbody 10 01468 ARl AIGISIARY, 0GR ALl iRadhess, 4556 Gee DPBIR 8 GRE mediated
lysis or ADCC mediat d ysIS.
amino acid sequence to the amino acid sequence encoded by the germline immunoglobulin

gene. Typically, an antibody derived from a particular germline sequence will display no
more than 10 amino acid differences, more preferably, no more than 5, or even more
25  preferably, no more than 4, 3, 2, or | amino acid difference from the amino acid sequence

encoded by the germline immunoglobulin gene.

As used herein, the term "heteroantibodies” refers to two or more antibodies, derivatives
thereof, or antigen binding regions linked together, at least two of which have different
30  specificities. These different specificities include a binding specificity for an Fc receptor on
an effector cell, and a binding specificity for an antigen or epitope on a target cell, e.g., a

tumor cell.
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It 11 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 GT468. For
example, CDR regions will be either identical or highly homologous to the regions of 5 antibodies
specified herein. By 'highly homologous" it is contemplated that from 1 to 5, preferably from | to 4, such
as | to 3 or 1 or 2 substitutions may be made in the CDRs. In addition, the hypervariable and variable
regions may.be madified so that they show substantial homplogy.with the regions of anjibodies
specifically |S%I%[3¢,téc'|) é%%srgchs.c %elé %%Slgemﬁ?ﬁ(%é%a& ﬁ%%ﬂ%%esé’pé{é%ﬁﬂ%rﬁnuc 3@%& @’8%§Cr?6ed herein
also include ysaélbtectcidssintrodifeth fioc ke sakbodics hrmizirvgritldcoanb ponsagertgionp deivgtar host cell

or organism sRHferRRGE s ARt R MERGRABTIANG AIGRAIS Mm% ARARI-I AAT SRS iRleRis S
concerning heterologous gene expression. Codon %§t'mization bg changing one or more nucleotides
0 é‘f’ﬂ‘?é‘

of the origindtBeiiaHRA™AR FESURITUSH B RS BSISPHLE B LR AE™, in
particulad in Gatimizadgiomoftvadstatidry effidacy pinsachpmdiogousgnéxtaroldgous hpsbmatihich said
nucleic acid s o6 ﬁxg{;g)ssed. For example if nucleic acids derived from human and encoding
constant regions and/or framework regions of antibodies are to be used according to the present
invention, e.g. for preparing chimeric or humanised antibodies, it may be preferred to modify said
nucleic acidsferithe Sakeocbaptimiratignaei2dl cettnreBage, d ppaittitabifadishusleicaeids,
optionally fused g nelGralpgous,Busleie acids:sush-Rsclels aids derlved. fram.aier prganisms as
described herein, are to be exprepsse in"cells from an organis differentirom human such as mouse
or hamater. Pt afiimipl&rtRePATIEER £BitPBR olie PR STBPREBIFY: HOenBNIRpIRNBhi@adigcREIN constant
regions suchagibaseyacePbaRentoWHRR HINAS: HRNdreinaspastyabs-ranheumadifieg to include
one or morem%gsgr1e11‘§aeri§{%l)‘/if z;trtnlnela%l}ie(?i,c3ﬂ4, 5, 10, 15, 20 and preferably up to 10, 15, 20, 25, 30, 50,
70 or 100 or more nuciectide repﬂacemen%s‘ resulting in an optimized codon usage but not resulting in a
change of the amino acid sequence. Such nucleotide replacements preferably relate to replacements
of nucleotideg,iniSEQHHNoSdOa06030:, rasprativelys seleelied fromihsiraniascaraantsshown in the
followin%[ali nment of SEQ, ID Nos;: é}and 20, res ectivelg, ithf%their modifi?d gounteﬂrg)arts and
Pce®drt

not restfting TIPS BR&AGEIR thasak é’drg\??f??ﬁbdng\%‘%ng%gﬂ e R M
replacementanandorespondingsebsitisnssinrethgmimuclei drasichsmgereneé svéticodingchumadhelight and
heavy Chainiﬁﬂﬂé‘i@%\%%ﬁ@é&eﬁﬁ% ¥RlYm P peiprARIn AR HNG FeRIBEEMENIESHAWR iMile following

alignments of SEQ ID Nos: 19 and 20, respectively, with their mqdified counterparts not resulting in a

change in th& &SGR Lihif oS RERSS sBG FBHBA S r & 8 e Bl TG e & S BB LRSS S8 Ying human
light and hedwnchameoristantoeghonsnespeittde|libGudligmnéhtoitS B [Hephd 1arsSEQ ID NO:

21: CCIACGRIGGE TGLRAGEATE DRECIIGA it Tilalnfe Ghifehl G GAhROGFSHAR TIRAAATCT 60
11227121011111111111117111111111WML'11

CGTACGGTEEEEGE PHEENE GEIBPFCATCTTCCCCOCCAGCGACGAGCAGCTGAAGTCC 60 10
GGAACTGCCTCTGTTGTGTGCCTGOTGAATAACTTCTATCCCAGAGAGGCCARAGTAC.AG 120

LU AT YA Wi ccomomn cxnate tos ol

GGCACCGCCACCGTGGTGTGCCTGCTGAACAACTTCTAO000.0000A0000AAGGTGC 1AG 120
expressing an antibody, such as CHO cells, NS/0 cells, HEK293 cells, HEK293T cells, plant

25  cells, or fungi, including yeast cells.

As used herein, a "heterologous antibody" is defined in relation to a transgenic organism
producing such an antibody. This term refers to an antibody having an amino acid sequence or
an encoding nucleic acid sequence corresponding to that found in an organism not consisting
30 of the transgenic organism, and being generally derived from a species other than the

transgenic organism.
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TGGAAGGTGGATAACGCCOTCCAATCGGGTAACTCCCAGGAGAG TGTCACAGAGCAGGAC 180
1511111H111111111111111111111111111111111111111111
TGGAAGGTGGACAACGCCCTGCAGAGCOGCAACAGCCAGGAGAGCGTCACCGAGCAGGAC 180
AGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAG 240
111111111111111111111111111111111111111111111111111111 20
AGCAAGGACTCCACCTACAGCCTGAGCAGCACCCTGACCCTGAGCAAGGCCGACTACGAG 240
AAACACAAAGTCTACGCCTCCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAG 300
1111111111 P44 heraigga beeialypad £9490edy s refery torap antibody having light and heavy chains

AAGOACKAGGTHRACGGLTHC GRRG FGARGGRCOAGHEE CETDEAGREGGOTHACCAAG 300

25 AGCTTCAAGAGBGEAGAGT GLTAG 324 bl 1ERdAL LLLLLLL

AGCTTCAACAGGGGCCAGTGCTAG 324 Alignment of SEQ ID NO: 20 and SEQ ID NO: 23:
G3CCOATCOGTCTTCCOCCTGGCACCOTCCTOCNAGAGOACCTCTGGGGGCAOAGCOGCCC 60
H1111119 H1MHeldhiibodikd ddstaibditetdid dBIAAE isolated. An "isolated antibody" as used herein,

GGCCCAAGE GIGEE (PR GP St OGNSR CAL GAGRP RHBREAAGOCGCC 60
different antigenic specificities (e.g., an isolated antibody that specifically binds to GT468 is
substantially free of antibodies that specifically bind antigens other than GT468)A An isolated
antibody that specifically binds to an epitope, isoform or variant of human GT468 may,

10  however, have cross-reactivity to other 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.

15
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 KID that is at

20  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.

25
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,

30  ofan 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 CTGGGCTGCCTGGTCAAGGACTACTTOCCCGAACCOCTCACGGTOTCGTGGAACTCAGCC
120 11111111111W1}11111111111111111111111:1i111111
CT6GGCTS3CCTGGTG1AGGACTACTTCOCCG'AGC,CCGTGACCGTOAGCTGGAACAGCGGA 120
GCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCC 18 C
40HII1111

GCCCTGACETOCC aCTROTATReERriuss deCaT B PREA EMGCREGOI0ETGTACAGC 18C
OTCAGCAGGATRETEAGGHIGANE TeGAG SARRT TR RRFASCEARATIEAGMECTG'CAAC 240
111111111221111111211111WW1111k111111111111111111111 45 CTGAGCAGCGT GG
TGACCGTG C C:CAGCAG CAG CCTGGGCACCCAGAC CTACATC TG CAAC 240
GTGAATCADARGC BEAGERANS ACCHABGICCACLMGARAGTT CAEGCRA A TIGT TBRGAC 300

111111311 5L A didd ol del dhd Lk A 1L b Al A d dtioned immediately adjacent to a D-J or J
GTGAACCACAAGCCCAGCAACACCAAGGTGGACARGAGAGTGGAGCCCAAGAGCTGCGAC 300

50 AAAACTERERCA T CREEREGSTEOECREEAR & FERkETE ¥ G daBAtEEEAGTCTTC
360 11111121 febirddded] b dkfIdbbha IAdri%tiy ] adel 1kwd tan be identified by comparison to

AIGACCCAGAGET RGO RG T AP R AGEIACA GET GR TR RRARGCRARRGARGRTCTTC 360

homology element.

10
The term "unrearranged” or "germline configuration" as used herein in reference to a V
segment refers to the configuration wherein the V segment is not recombined so as to be

immediately adjacent to a D or J segment.

15  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
20 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, (iii) purified, for example by cleavage and gel-electrophoretic
fractionation, or (iv) synthesized, for example by chemical synthesis. An isolated nucleic acid
1s a nucleic acid which is available for manipulation by recombinant DNA techniques.
25
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
30 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
35 expression control sequence are “functionally” linked to one another, if they are covalently
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CTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGC 420
1111212111171111111111111212121222221111WW11111111111
CTGTTCCCCCCCAAGCCCAAGGACACCCTGATGATCAGCAGGACCCCCGAGGTGACCTGC 4205
GTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGT CAAGT TCAACTGGTACGTGGACGGC 480
11111111717212222211111111712121221211111W11111211111111111112112121
GTGGTGGTGGACGTGAGCCACGAGGACCCAGAGGTGAAGTTCAACTGGTACGTGGACGGC 480
GTGGAGGTHGATARATCOCAABATAMNGE CEBCEBSAG CABBABTACAAGABCACETIRECGT 540

1011111111%@@%%&%&%@4%L%&4&4%¥%§1&@ ;slé-r;]-gc;lntrol sequence. If the nucleic
OTGGAGGTG@CAACGCCA GACCAAGCCCAGAGAGGAGCAGTACAACAGCACCTACAGG 10

GTGOTCAGELTE T ABERTE Y & RGO REEAET S Y AR TR BB HAGERE TRERKE TG C 600
1111111111 fvad&ibbald 1ihkéd 11014 odibg 1sbddehizd, 1h@d&ibh1df1 d4id1 Bxpression control sequence

CTGCTGICCLME Gl (kS J&&E@x%&%@%%Sﬁ&%??a%&%cacf}%%%‘ﬁ@%%% GTGC 600

AAGGTCTCCAACAAAGCCCTCCCAGCCCCCATEGAGAAAACCATC TCCAAAGCCAAAGGG 660
1111111111 15F945PF3 £ £ 90818 190Eacr1 19t 8eing cepable; 9f AR treglated into the desired
CAACAAGGGBETGLEABGCCCCCATCGAAAAGACCATCAGCAAGGCCAAGGGC 660

The term “expression control sequence” comprises according to the invention promoters,
10  ribosome binding sites, enhancers and other control elements which regulate transcription of a
gene or translation of a mRNA. In particular embodiments of the invention, the expression
control sequences can be regulated. 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 sequences which are involved in initiation of transcription and translation,
15  respectively, such as TATA box, capping sequence, CAAT sequence, and the like. More
specifically, 5’-untranscribed expression 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 or upstream
activator sequences.
20
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
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 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 contro!l of an inducible promoter is not expressed or only expressed to a small extent if an
30 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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20 CAGCCCCGAGAACCACAGGTGTACACC CTGCC 2CCATCCCGGGATGAGCTGACCAAGAAC
720 1111111111112121121211211112121112171111112121111111111
CAGCCACGGGAGCCCCAGGTGTACACCCTGCCCCCCAGCCGGGAGGAGATGACCAAGAAC 720
23 CAGGTCAGCCTGACCTGCCTGGTCAAAGCCTTCTATCCCAGCGACATCGCC.GTGGAGTGG
780 11111111111111111211217117117111121121711711717171111211217111111111 CAGGTGTCCCTGACCTGTC
TGGTGAAGGGC TTCTACCCCAGCGACATCGCCGTGGAGTGG 780
GAGAGCALATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGAC 840
30iii11111ritEFiflolymerase, human U6 RNA promoter, CMV promoter, and artificial hybrid promoters

GAGAGCA%%@%P@%Q@&&W%%&%%&%%&%Q Erldefs BREACHGCGAC 840
GGCTCCTT CT TCCTCTATAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAAC 900

1111111729995 1514 1 P 1564 1 £9 1 81 1 193 1§44 P 3Eplyceraldehyde-3-phosphate
GGCAGCTTEHRSTENNOABOANG O TEACEGEGBOANET @EAGE TGGCAGCAGGGCAAC 900
CTCTTGICATGCTCCGTGATGCATGAGGCT CTGCACAAC CACTACACGCAGAAGAGCCTC 960
1111111111111:]é11111 111111111111111111111111111 _
GTGTTCAGETEE RO TE RYBCRCEAEE CRETHEASARE CAETREAEEEABRABTEL CTG 960

comprises the production of RNA or of RNA and protein/peptide. It also comprises partial

expression of nucleic acids. Furthermore, expression may be carried out transiently or stably.

10 In a preferred embodiment, a nucleic acid molecule is according to the invention present in a
vector, where appropriate with a promoter, which controls expression of the nucleic acid. The
term “vector” is used here in its most general meaning and comprises any intermediary
vehicle for a nucleic acid which enables said nucleic acid, for example, to be introduced into
prokaryotic and/or eukaryotic cells and, where appropriate, to be integrated into a genome.

15  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.

20  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.

25  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

30 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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40 TCCCTGTCTC CGGGTAAATGA 981 11111111111 AGCCTGAGCCCCGGCAAGTAG 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 constant regions to adapt the
sequence to a desired allotype, e.g. an allotype found in the Caucasian population. 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 50heavy chain constant regions: K93R,
D235E, and L237M. Preferably, all of these modifications are included in amino acid sequences of

human heavy, haif. GapianLdegians. ARRATHING hedaveniancihe iR sarasRanRdingrpositions”

relates to nucleotides or aming acid residues which in a sequence ail%nment of two nucleic acid or

protein sequeRELHPE SANH Y 1518 S8 Btcap. Brratdish i tiraidayredis AR ERR, Wehidéhta specific
nucleic acid $eqeremgded €84tibaohergilh el then ilsiagicah cidhsgdu dnoe leduichtis theodfied with respect to

or which4ds ayapantofRaifleanaelic Micleica¢idarpease Y P&@B@%Em%’ﬁ%?ﬁf?r@bﬂ at least
75%, more preferably at least 80%, even more preferably at least 90% or most preferably at least
95%, 96%, 97FBEY9Mob? REGAHiNd GTH6eB McTErs R vamants wrdalghse-oHitidhtity is
preferably giwdditior, atire dipreokatieashdbeuntBOOcatolsastabbetMdfied leaghaboul 480yat least about

500, at least giQutBPRomb RAPA 8006 Al laRE QLA A0 MARRLIRS 4 preferred

embodiments, the degree of identity is given for the entire length of the reference nucleic acid
sequence, such as the nucleic acid sequences given in the sequence listing. Preferably, the two
sequentes aleicapablendérkpbdidivintjcasmgfdimingdes staddalehgpled Withiorkamothdr mdtticl 5

hybridization preferalidieing aried eptypsenconditioas sk allow sesific hyhridizagion between
polynueleotides strlng?nt conditions). Stringent conditions are d?scrlbed, far ex%n%PIe, in Molecular

Cloning: A L W8y RARGSTS 17 SANB BRI e URBPE™S (i EfTol, THHE Py 3 5MBbr Laboratory
press, Cold Sprimgidarborrddenry ecks ¥888o10C Urksint Rroitosslom W olbowiae Bislogynerdl. Ausubel et

al., Editors, John.ddley & orsie2i8GudNencYorksandrafebpithsxampie do hybkeidigation at 65C in
hybridization buffer %g x SSC, 0,02% Ficoll, O.,OZ%fp%Ié\S{ling/I lidone, 0.02% bhovine scrum

yr
albumirt: 2.5 BHAFIASEP S aRBHP T g EHE 8 f’&‘?%%"uas%.i% fa %%’8??10 "ChiStide/0.15 M
sodium citratestgrelozondters hipbwiddictasiath ntlkei eresid by am ectoxiitd oD R plasiseekicragidferred is

washed, for examaplgoi K Skdahregm: esnasialie R dRe fihOwbil-R XoaS 6 Ao KIS at

2stemperatues ofup (0,68C, Preferably e degres, of simlariy, preferably ideniy, betugen a specific

antibodies, it may be preferred to modify said nucleic acids for the sake of optimization of
20  codon usage, in particular if said nucleic acids, optionally fused to heterologous nucleic acids
such as nucleic acids derived from other organisms as described herein, are to be expressed in
cells from an organism different from human such as mouse or hamster. For example, the
nucleic acid sequences encoding human light and heavy chain constant regions such as those
according to SEQ ID NOs: 19 and 20, respectively, can be modified to include one or more,
25  preferably, at least 1, 2, 3, 4, 5, 10, 15, 20 and preferably up to 10, 15, 20, 25, 30, 50, 70 or
100 or more nucleotide replacements resulting in an optimized codon usage but not resulting
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
30 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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sequence described herein and 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 30 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 0T468 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. ﬁ‘f‘ﬂrﬁ’@’r"r’é&? %W%Fﬁ‘?éﬁt&““tﬁ& d@&r?é‘%?f‘%?ﬁﬁ%ﬁﬁ%r}w@?ﬁlﬁgﬁ BIIIFHOF thientire length
of the referencenamninegaaisl septENES.SUCh as the amino acid sequences given in the sequence
listing. All of the above described modified sequences or sequence variants are within the scope of
5the present invention. "Sequence similarity” indicates the percentage of amino acids that either are
identical or that represent conservative amino acid substitutions. "Sequence identity" between two
polypeptide ommnigairiaracisEseusiacas indisBigEthopercentage of amino acids or nucleotides that are
10identical betwaendhe seAteNGRSTHeRRIGRAtase. idenlity, dsehtaingdaftesthe best alignment, this
percentage being purely|statistical and|the [differend¢és between|the tiwo sequences being distributed
randomly and“6VerIhir €itire e COSBGUERtE CHiffpaRstive BefVEE WG nit€leotide or amino acid

sequences 15 are conyentignally casried out. by comparing,fhese sequences after having aligned

them optimally, spjd iggmparisan being (qarmed putby segmentqn by “windqw of comparison™ in order
to identify an&emm@mmw@eﬁg@immemﬂmw%@gmmCaﬂgnment of the sequences

for comparlson ma rod ce beS|de anu | homology algorithm of
Smith aqdr)Wat%?pﬁ]Aql%TT §§?{; I&Q{s ‘12 b%;%ngga&q@% t %%1%5{% cal hgmology algorithm of
Neddleman anmdédiuasesin dopaAEanSAO ¢he:smtantya$earch method of

Pearson and Lé)man 1%%§CProcGCNa|I Acad SCI U%@ 85, 2444 orb means of computer programs

which use thega| %{ﬁ m§| CI? ﬁ&ﬁ?fﬁ%@ ﬁﬁig 2 % ﬁf@nt}“loFASTAln Wisconsin

Genetice Software. RIphtet emriue, Madison, Wis.).
AAACACAAAGTCTACGCCTGCCGAAGTCACCCATCAGGGCCTGAGCTCGCCCETCACAAAG 300

R R N R R R R N RN IR Ny

AAGCACAAGGTGCTACGCCTGCCGAGGTGACCCACCAGGGCCTGTCCAGCCCCGTGACCAAG 300
25
AGCTTCAACAGGGGAGAGTGTTAG 324

CEDEEELEE TR Ty 1l

AGCTTCAACAGGGGCGAGTGCTAG 324

30  Alignment of SEQ ID NO: 20 and SEQ ID NO: 23:
GGCCCATCGGTCTTCCCCCTGECACCCTCCTCCARGAGCACCTCTGGECGCACAGCGECC 60

I A R I R R R SRR e  anna n y

GGCCCAAGCGTETTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGLC 60

35 CTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTCGACGGTGTCGTGGAACTCAGGC 120

PERELECERCREEE PR e i b e i Pl e i 1

CTGGGCTGCCTGGETGAAGCACTACTTCCCCGAGCCCGTGACCGTGAGCTGGAACAGCGGA 120

GCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCC 180

40 PR TEEERRr e e e re e et e i

GCCCTGACCTCCGGCETCCACACCTTCCCCGCCETCCTGCAGAGCAGCGGCCTGTACAGC 180

CTCAGCAGCGTGOTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAAC 240

LV CEEEEEE TR Tee e S e e e e e e e ey

45 CTGAGCAGCGTGETGACCGTGCCCAGCAGCAGCCTGGECACCCAGACCTACATCTGCAAC 240

GTGAATCACAAGCCCAGCAACACCAAGGTCGGACAAGAAAGTTGAGCCCAAATCTTGTGAC 300

CEEEE CREER LR DR PO TET T HoL

GTGAACCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTGGAGCCCAAGAGCTGCGALC 300
50
AAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTCGGGGGACCGTCAGTCTTC 360

PO LEErr Ceee e b v e e e e fe e e IR

ARGACCCACACCTGCCCCCCCTGCCCAGCCCCAGAGCTGCTGGGCGGACCCAGCGETGTTC 360

35




25 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 1 00 so as to obtain the percentage identity between these two
sequences. 30 "Conservative substitutions,” may be made, for instance, on the basis of similarity in
polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the atnphipathic nature of the residues
involved. For example: (a) nonpolar (hydrophobic) amino acids include alanine, leucine, isoleucine,
valine, prolinegphemdalaningedeyRiephaRcandRtiemBg Rrplaf-naulial agyno acids include
glycine, sering,|thrieoning, idysteing,|tyirodine,|aspiaragine,| and dlutamine; (¢) positively charged (basic)
amino acids ifcRIde&FGIHitE WA PAN ATSTaME A ECRS HEGativEIERETged Tacidic) amino acids
include aspartic aeid.and gliamic agidsulstitutions: ipicallymaxhe made within groups (a)-(d). In
addition, glycine|and proling |3 may be substituted for opg another hased pn their ability to disrupt
a-helices. SoREPrefErRAISHHEIRMIBRSARIP PEATRRAETAMGERFERECIOIGRARREF grotps: (i) S and T; (i) P
and G; and (i) A. \sb-a0d 1. Glyen he.knowa.gengtie,cods..and recpmbinant,and synthetic DNA

techniques, the; skilledseientis readily gan| copstryct DNAg enaading the conservative amino acid
variants. 10 ThespresEnthimvertione@ompases eribodiessinwiichcalteratioes save been made in the Fe

region in order to chanC%e the fgnctional or phannacokinetie E}(ogerties of the antibodies. Such
GTGCTCAG GGAG

CGTCCTGCACC GGACTGEgﬁ(H‘TGC.ﬁmg l%ﬂ’gmﬁ(ﬁr O??:OCyR blndlng and

alterations ma Ut @ decr incr [
ADCC. Msti&gﬁw&pgsmmgém&miammogmm no aeid 15 residues of the

heavy chain constacnt rcgekgion, thCrTeb CIS:G%ugicn an %Iteratior%cigcan effecctor function while retaining the
ity to bind 0 SRS ol T S PIBUTEAMTGAy 17 05 524,821 and Us
5,648,260. Theattmive tecotanithociescearshe inprores:byrniodihdag-thessalvage receptor
epitope 20 of the Ig constant domain or an Ig-like constant domain such that the molecule does not

e T I T e o o oo e

threonine for leucine at position 252, by substituting threonine for serine at position 254, or by

substitutfy th RRECFSEPITER T S COTESFECO5 Fifrthermore, the
glycosylation @f@&ﬁ@ﬁmm@@@f@@@w function of the

antibodies. For example, the antibodies can be expressed in a transfectoma which does not add the

fucose unit noffiad Péﬂ%%ﬂ?é@?ﬁ?%hf*& (R EITEF tREFE g% ¥ r t6%nhance the affinity of
the Fe region (g6 Fe-Recentors which- I s 30wl result ia-aikinisreaseld ADCC of the antibodies in
the presence of NK cells, cf. Shield et al. (2002) JBC, 277: 26733. Furthermore, modification of

galactosylatio§CaABERTAECH refep e6 Tered \GAGCAGGTGGCAGCAGGGGAAC 900
IR RN R R RN N R AR N R R R R R RN R RN RN A

35 GGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGTCCAGGTGGCAGCAGGGCAAC 900

GTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC 960

PO e FEEEER PR PR R TR

GTGTTCAGCTGCAGCGTGATGCACGAGGCCCTGCACAACCACTACACCCAGAAGTCCCTG 960
40
TCCCTGTCTCCGGGTAAATGA 981

L

AGCCTGAGCCCCGGCAAGTAG 981

45 Furthermore, it may be desired according to the present invention to modify the amino acid
sequences described herein, in particular those of human heavy chain constant regions to
adapt the sequence to a desired allotype, e.g. an allotype found in the Caucasian population.
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

50 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-0T468 antibody coding sequence, such as by saturation mutagenesis, and the resulting modified
anti-GT468 antibodies can be screened for binding activity. 5The term "recombinant host cell" (or
simply "host cell"), as used herein, is intended to refer to a cell into which a recombinant expression
vector has been introduced. It should be understood that such terms are intended to refer not only to
the particular subject cell but to the progeny of such a cell. Because certain modifications may occur in
succeeding gefiididgshiiaviainmieifiratieniereriinoRersaAal ifrRiRiecsickigepsfdHyomay not, in
fact, 10 be ideatidaltaitibe wiacanh ceskdatiicareligtithinclboed widui thedseoprwhthetentss st cell” as
used herein. quc:%mkg'ne%nﬁ I&gg} cells include, for example, transfectomas, such as CHO cells, NS/0
cells, and Iympah(%cytic cells” As used herein, the term "subject” includes any human or non-human
animal. The term "nonhuman animal” includes all vertebrates, e.g., mammals and non-mammals, such
as non-humanmpenmBshshiegpes dogieaaw, hickensspacirhibians ateptilgsnetcdcthiaéemasitransgenic
animal’ refers {Q. A0 AMALARYIIEL A RIS, GRS, 00 oL MOl JANSaenes AIRIeLaRy heavy
and/or light chain transgenes, or transchromosomes (either 20 integrated or non-integrated into the
animal's naturdPgfeiiforHfeel RAY sauehsiclidnreteas bR e FdpRP b b eres ISiig IREs tPEcsgilies. For
example, a traasgenigimpsise pare heaferdumiandight chaisstimasgencaandseitbey achy e heavy

chain transge r n hai hromos Qar h Quse producs human
G465 A e e e B L The

human hédvy ehgihfosairssieyehd st BopitdftatelsarieP e frahlersbARAMOIR fleAY Mhdtise, as is the
case for transgenicamiee;, ehou; BRIVIARNemicshoauchlas ki e b Gainmiestdes the hrefiresd heavy

chain transgeng, Gam he, i %Q@e‘é@g PRGN BRIPIAIN AfSiIthgrasRd L iranssgmazemal (e.9.,

KM) mice as described in WO 02/43478. Such transgenic and transchromosomal mice may be
capable of prodtRFy R REOEAHES BihisHSACHR SHERIBIRT SHHHERSAIEL RS- STABEYE. §i° 8tigG, I1gA
and/pr IgE) by uqd@rc_g@img Miablk refCbyhbihiatigrainthmsdty pessihidchipigx "Wigd oce honthianhiit’ as used
herein megns %ﬂ?ﬂ%@x‘é@é{éﬁy@& g/%&%@%ﬁf%ﬂ&@ <P AMLRE A6 RS bAMA QI greater,

20% or greater, more preferably Of 56 o or greater, and most preferably of 75% or greater, in the level,
e.g. in the leveP YT BoIiPRRSIF BIERISTiRRSEh SARSHESr mEB SRR Mo dth RETBROWING provides
considerationseegaiding tdameaohahisingurdédyerrpthMherapéutiendfficacst of afidbodiendf the

invention it is negitp begansidried asdiniing.toihaainvemrianin ARy NEheartibpsies,described
herein preferably interact with components of the Immune se)(sterp, ngferaplgﬂt%qu}glgcﬁéDgC or CDC.
Antibodies of t é”?i’?%ﬁ%?’foéﬁr‘fl%‘igeﬁ‘ébﬁs%‘ali’§yt’a}?d\ét Ausubel et al., Bditors, Johin Wiley' & Sons,

20  Inc., New York and refer, for example, to hybridization at 65°C in hybridization buffer (3.5 x
SSC, 0.02% Ficoll, 0.02% polyvinylpyrrolidone, 0.02% bovine serum albumin, 2.5 mM
NaH;PO4 (pH 7), 0.5% SDS, 2 mM EDTA). SSC is 0.15 M sodium chloride/0.15 M sodium
citrate, pH 7. After hybridization, the membrane to which the DNA has been transferred is
washed, for example, in 2 x SSC at room temperature and then in 0.1-0.5 x SSC/0.1 x SDS at

25  temperatures of up to 68°C.

Preferably the degree of similarity, preferably identity between a specific amino acid
sequence described herein and 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
30 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 may include anti-tumor immune responses that may have been
compromised owing to a chemotherapeutic's cytotoxic side effects on T lymphocytes. However,
antibodies of the invention may alsq exert an effect simply by binding to GT468 on the cell surface,
thus, e.g. blGERIRG BYBHTeHASHIGH the BRRE OIS KRRty RE LT R R P ERbiERRiy ADCC
describes theroel-kéilirg @bty sof leffabtomteti sad desartbed hwaraithdnagacticulatihgnphocytes, which
preferably requires the target cell being marked by an antibody. 20ADCC preferably occurs when
antibodies bind to antigens on tumor cells and the antibody Fc domains engage Fe receptors (FeR) on
the surface ofthinitine %@&?Fré‘é‘f%V@@\f@?aﬁ‘&f?ﬁﬁ%%%@‘é‘?@%ﬁ%&@%é%%@%ﬂ ferepfmeiand
specific cell pepplatnriswehasacteristically express defined Fe receptors. ADCC can be viewed as a
mechanism to directly induce a variable degree of immediate tumor destruction that leads to antigen
presentation and the induction of 25tumor-directed T-cell responses. Preferably, in vivo induction of
ADCC will leatFidRah SRS tder Tatel the Spsrrecidmbstagitivie siliscasy idsapem seghat
ComplementrgeprpdentayiaiaxiaicGREsihanatbey. collidiing meathoddhaksandisdisesiad by
antibodies. Iq)lr\/rluilgkt:{g;e m st 3‘9 eﬁecltligi% itseot C f% %?mé)'?ma%”t activcf':\tion. I lGlt%ndt §53 are also
both very effective at cﬁrecﬁncb THE Viathe ciastica c%%mf)’ ement-a¢ |\S/’a(ffolr11up§ﬂ1lvv%sy. ré‘fgrably, in
this castade idritalhsttisn bearipaecantibody complexes results in the uncloaking of multiple Cl q
binding sites in close proximity on the Co2 domains of participating antibody molecules such as IgG
molecules (Clq is.one of thr.%e suhcomponents of c‘homplerrl]_ent CI%{ Preferab%th se unclolaked Clq
binding sites cONVETCTABSST TRl Tl AR EId R THILFAREh 8 bRE ST R SR Which triggers
a cascade ofsewvehts! imdohdrigfarsarie dovethdecomptansass reotgidistabelde aadslomihendrateolytic

release of theneffeainr-calkshsmatactidanivaiing sarals GRAadtat PiRigRR Bg.camplement
cascade ends in the formation of a memprane attack 5complex, which creates pares in the cell

membrarie tHAE FERINERHOTREY FARIAGR DTN UP RS SRGTE S TS At B ofthiag dffencd them

optimally, said comparison being carried out by segment or by “window of comparison” in
order to identify and compare local regions of sequence similarity. The optimal alignment of
the sequences for comparison may be produced, besides manually, by means of the local
homology algorithm of Smith and Waterman, 1981, Ads App. Math. 2, 482, by means of the
20  local homology algorithm of Neddleman and Wunsch, 1970, J. Mol. Biol. 48, 443, by means
of the similarity search method of Pearson and Lipman, 1988, Proc. Natl Acad. Sci. USA 85,
2444, or by means of computer programs which use these algorithms (GAP, BESTFIT,
FASTA, BLAST P, BLAST N and TFASTA in Wisconsin Genetics Software Package,

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

25
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.

30

"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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Production of antibodies Antibodies of the invention can be produced by a variety of techniques,
including 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, in principle, other techniques for producing monoclonal
antibodies can be employed, e.g., viral or oncogenic transfommtion of B-lymphocytes or phage display

techniques,sigiaigibiyiesRf aotiedeeRe sl Theprafersaianinahsyiste asferprapasiag

hybridomaﬁtpat.sec te mon cl%nal an ibadjes is the, urirledsystem. H bridom% R}ro%uction in the
. utamine. {Czé%o%}l\/ﬁéd: arge asic) amino acids 1NCciu argtnme ySing. an STf mne; .
mouse is §very wel ablis procedure. lImmunizZation protoc6ls aria-tectiniques for isolation of

immunizeduwshlehowgmiydbr fbeiged AasikivpeminothedrtinFludiopspatinearsd eugl, ghieine appéloma cells)
and fusion%@ﬁ&ﬁ%{@%@@aﬁf%@ AW iRer mf&%g@pimoﬁw&ﬁmfaﬁp HER3INgLbYbridomas

that secrete monoclonal antibodies are the rat and the rabbit system (e.g. described in Spieker-Polet
et al., Prod® Nt bstifuisdforogeqnothey bags raghsirsbalityde Reust erhalicgns mpweipEfol. 124: 295

(2005)). 25drsyetianothss RrefaisecherphrdimpRinkwRaaps N aanal@ntibadies disaeied against

GT468 can be generated sing lansaenic orransehromesamal nice caming,parts,of the human
immune system ra her than the mouse system. These transgenic and ?ransc fOmMosomic mice include
mice knowheaskilgM Adiantisie rardllK vem cmsteisp d8tdeenapditar dhsokentivedyivefeniad 30id herein as
"transgenigdnigg,” The production of human antibodies in such transgenic mice can be performed as
described in detail for CD20 in W02004 035607 Yet another strategy for generating monoclonal
antibdfies is to directly isolate genes encoding antibodies from lymphocytes producing antibodies of
defined strébegyeecgt seentBabouokretakntllagitssAmetehsiitrgyriohgensmatingdaomndcidnal antibodies

from single. isglafed lympbomdenPrerieing ailbadiesigl driinesaitataay. Eandalalsglyecombinant

antibody engineering see also Welschof and Kraus, Recombinant antibodes for cancer therapy
|SBN-0-89830aE-1ahr Bl ARy Keeteass Rrintsey Rhgisebindigasp\CREas 28 X pinging
and ADCC. Substitutions can, for example, be made in one or more of the amino acid
15 residues of the heavy chain constant region, thereby causing an alteration in an effector
function while retaining the ability to bind to the antigen as compared with the modified

antibody, cf. US 5,624,821 and US 5,648,260.

The in vivo half-life of antibodies can be improved by modifying the salvage receptor epitope
20  of the Ig constant domain or an Ig-like 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,
25
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 Fc-Receptors which, in turn,
30  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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Immunizations To generate antibodies to 0T468, mice can be immunized with carrier-conjugated
peptides derived from the GT468 sequence, an enriched preparation of recombinantly expressed
0T468 antigen or fragments thereof and/or cells expressing 0T468, as described. 10 Alternatively,
mice can be immunized with DNA encoding full length human GT468 (e.g. SEQ ID NO: 1) or
fragments thereof, in particular those encoding SEQ ID Nos:3-10 and 35- 79. In the event that
immunizations using a purified or enriched preparation of the 0T468 antigen do not result in
antibodies, ity es8 BROTF PR ARt ENEcEX 6B S8y Wrrd sansiemin dene HEot8aHromote
immune responses:ISIite imvidyedRiSnoRsaI6a8, DRJNeBRIEY edtMEbiheasaiof Hie iymunization
protocol with plagsma z(aélﬁs rum les being obtained by tail vein or retroorbital bleeds. Mice with
sufficient titerr%‘gﬁ%%ﬁl ﬁegeﬂr{%]rﬁl%%% lll)J ?ﬁegacﬁn éjg tsed %l%f u%%ﬁ%g ?%:vé%(':'an be boosted

intraperitonealy or intravenously with 0T468 expressing cells 3 days before sacrifice and 20removal of
tPhe jple@n Itﬂorm | ser%&ﬁaiﬁxm&?wifi@@eﬂ&?mmb # aling:hyhdderaasisGraeat Ii@ne_&frﬂybridomas
roducing Monoglonal Antibodies To. generate hybridomas producin noclo ntihodies to
OT465, SO S A T SSHeCURH ASF o Taat i B o AT B o
appropriate ivdsestsiizddt ceiilosriinars irtbndedganeigs aonydlom she ltioulamhidirss ofinghigbridomas
can then be geregped forthg.aroguglionsef aptioer-spesificRatibadiesy Individual wellsgap then be
screened by ELISA for antiboq}/ secreting h%/br,idomas. By, Immunofluorescence and FAGS analysis

using GT46§%‘%%%’§W§%8IF§E ShisEY th g%%ﬁ?&?{ﬁ 00T AR L TSR . ! ae‘ftantibody

5 W
secretiig hybridismis! carthbeareplatddbyonsetiddralydin, witdnfiktilcppsitibeftranitios T4b8as
30monoclonglaniibadies cambafubeleed Ry IMNIENG dikfion-hiesahle skihelongs cafisthen be

cultured in vilt\gg/éo %ener e antibodé/ irll tissue culture medium for characterization. Generation of
Transfectomia PrEHH @M FIBASER ST Kntibodies

As used herein, the term "subject” includes any human or non-human animal. The term "non-
15  human animal" includes all vertebrates, e.g., mammals and non-mammals, such as non-human

primates, sheep, dog, cow, chickens, amphibians, reptiles, etc.

The terms "“transgenic animal" refers to an animal having a genome comprising one or more
transgenes, preferably heavy and/or light chain transgenes, or transchromosomes (either
20  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
25  transgene can be integrated into the chromosomal DNA of the mouse, as is the case for
transgenic mice, e.g., HuMADb mice, such as HCo7 or HColZ 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.,

30 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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Antibodies of the invention also can be produced in a host cell transfectoma using, for example, a
combination of recombinant DNA techniques and gene transfection methods as are well known in the
art (Morrison, S. (1985) Science 229: 1202). 5 For example, in one embodiment, the gene(s) of
interest, e.g., antibody genes, can be ligated into an expression vector such as a eukaryotie
expression plasmid such as used by the GS gene expression system disclosed in WO 87104462, WO
89101036 and EP 338 841 or other expression systems well known in the art. The purified plasmid
with the cloned antibody 10 genes can be introduced in eukaryotic host cells such as CT-JO cells,
NS/0 cells, HE¢ROBInoalfamki-EHOR93 cells or alternatively other eukaryotic cells like plant derived
cells, fungal gyyGast &1%'|&1@%€ﬁ9@@e§%ﬁs§@e%&@%§a¥ﬁﬁ engenRsIEARPLmRSHRESHescribed in

the art such as electropgration, lipofectine, lipofectamine or others. After introduction of these antibody
genes in the ABEPSRNeCILENR SLAPHRENIG Ha RARHBRG Chi et SRS SEHES SSIBIHEE PeiFhese cells

represerit thentremisfectemaswhich can then be amplified for their expression level and upscaled to
produce antibodies. Recombinant antibodies can be isolated and purified from these culture
supernatants_and/qr cells. Alternatively, the cloned antibody genes can be expressed in other

expression syAHP I ERGHRGG BroRAR SRR LRt AVEE FRPSBrYANS IS TRy . SEf™Furthermore,
the antibodigsafanable throghcaDOT trarf3g€nknnbdodies nfatheamiaalsn sachilas e midk fromgheep and

rabbits or in g%g&t{sog@e%&mgsgnmg@i& RIS e@8Hy YN HanE - <8ldb: (L398) dsdmmunol.
Meth. 216: 165-181: Poliock, et al. (1999) J. Immunol. Meth. 231: 147-157; and Fischer, R., et al.

(1999) Bfol. SREFRISHE0Y 5 24 1B 3§35, SR hEIRRAS o Ay B quUBIEERSo BIE MY Antibodies
(i.e. humanizatigricardtatiimerisation ) oA pdhimbrizatp mlivid rativiomoc lomah@ntispdies daan be used as

therapeutic aptipadiesin.humans.uhen\aheles 2Quibhexinspidadioasiive isaigaes oNanlabeled
murine antibodies are hr:%"y Immunogenic in.man when repetitively applied leading to reduction of the

therapeutic SHERICTHE AT 5 aRBRRHTEISS i B BYAh& Fe &5 cARIRESh StBRPr ions. The
immunogenibityd ofreaifis ot bedidbsinfararttare lgebleckinepr difootiopletdty elivided if respective
antibodies are chimerized or humanized. Chimeric antibodies are antibodies, the different portions of
which are derived from different animal species, such as those having a variable region derived from

a murine antibBEY 4RGP RIS RIS ILBINI B8RS tant region. Chimerisation of antibodies is
achieved by joiriSgdofdtieey srabit-kilijiensbofihe mitirite asltibodychatory andilight phsinwith the
constant regig&&{@&mg@ﬂp@g&g@g@ﬁ%%@{ﬂe(ﬁr%tgglp&gg;gﬂmgﬁ@%t%%, in 3 Methods in

Molecular Biology series, Recombinant antibodies tfor cancer therapy ISBN-0- 89603-918-8). In a
preferred embodiment chimeric antibodies are generated by joining human kappa-light chain constant
region womaAm lighe iy verisdtdergivodicabizso gtskasren tersodilhent thhisnéridnhtibodies can
be generatediby igining.hupanclamphdadighi-chait.earyamradianiehuEne dight.chainvariable
region. The pr éerred hea@‘/ chain ¢ nstt?né 105eg%ionts forugene[attion fchitme{ic ntibodies are 1gG1,
|gG3 and |gé|) . 6fﬁ(ée|p8fé a&% eﬁg&%ﬁpl 1€d, an CCIIIC ceill popuiations cnaracieristically ¢xpress

defined Fc receptors. ADCC can be viewed as a mechanism to directly induce a variable

degree of immediate tumor destruction that leads to antigen presentation and the induction of

25  tumor-directed T-cell responses. Preferably, in vivo induction of ADCC will lead to tumor-

directed T-cell responses and host-derived antibody responses.

Complement-dependent cytotoxicity

CDC is another cell-killing method that can be directed by antibodies. IgM is the most
30 effective isotype for complement 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 Clg

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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chain constant regions for generation of chimeric antibodies are 1gG2. IgA,IgD and IgM. b)
Humanization Antibodies interact with target antigens predominantly through amino acid residues that
are 15 located in the six heavy and light chain complementarity detennining regions (CDRs). For this
reason, the amino acid sequences within CDRs are more diverse between individual antibodies than
sequences outside of CDRs. Because CDR sequences are responsible for most antibody-antigen
interactions, it is possible to express recombinant antibodies that mimic the properties of specific
naturally occurdngkantitiqdiesiby seRsbuainghexpressinnaeatarsghal 200 cHide-tdaR.ssduences from
the specific natyrally oecurring.antibody grafted opto framework sequenc om a different antibody
with different%trl}({)lge\zé?’elg1 s’eweggeaggf ?éscﬁgrcnaasi%ar?% ﬁpeef/ T S(irgﬁgl)ﬂﬁagtg% és % -%%‘;’llsrgﬁrgs, P.etal.
(1986) Natur&"3girs 599 legis-ta i oygesalyticresagg. qbeoifetoroniemetet Gisititig: egs:
10029-10033)3prehdfsarmeai em@nsaacanheabiained fremmidblic DNMdatakasasthat include
germiine 25 agiedy GRAP equences, Tese 0gnRling SegpREs ML IHIEL [o atie antibody
gene sequencespbecause t%ey will not include comp gflely Assembled VaRaniE genes, ' wnich are
formed by V f)YS58Hi8RiRGR edll 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 eﬁg&gl%ogorpgt}?bgyﬁations are relatively infrequent in the 30 amino terminal portion of
framework region frandinthe cari)oxy- terminal portion of framework region 4, Furthermore, many
somatic mutatisifodies net shynificariifpafer thre biedtiery propertiededf thie wehibody. Folthisereason, it is
not neg@ssaryomfgﬂeéaiﬂ tﬂ&@@bﬁﬁ% Qmeoﬁﬁqté@mex@g;? farticuighantiegudp &:I(jﬁﬂ?ﬂb@dg%{&@te ar(l) intact
recombinant antibo ving binding properties similar to thas e original antibody (see W
99/45962). Pgeﬁla qﬁe\e/a({/% ggr% fgﬁ?%hlg‘[lqr% %élbtﬁsﬁ%lé% s%éénﬁ{i%?g ?ﬁgegg]D%{rtﬁg%‘f s8R Wpically sufficient
for this purpoRelrifiatisartiapsutyrsnaes isPipsertto deterintindewoidir gtaghiinpeyafrabiraeiteining gene
segments comipkydieshioatiiesacoMRINRAARIbRAY ¥ariakig aenefoghe-0siming.sequenas is then used
to fill in missi|i1 grtions of Bhe v&ari?bl? rg)%iﬂons. Healvg/ and lj hg.gh in leader 5 sequences are cleaved
during protein'm SRR ARFaS Rt SRt 1 he f)ar%epsé)r ies ot thefinal antibody. To add missing
sequenéés, cloned cDNA sequences can be combined with synthetic oligonucleotides by ligation or
PCR amplificatio preftirenativalysytarentitgpaniabls segiancan be.syhthasized.asmnatzalafishod,
overlapping, 81jagonucleot'{ges§q)d. onrlr;bin??d PX Pir(llﬁeam Iificsagign to C{Fg%gb?rhegmtirelé/dg}/nthetic
variable regionc ourﬁlél?ﬁslsnﬁ'ro 89S has 1 certain advan §jes §Ueh &s elimination or nciusion or
particular restrictonzaites putasplirpgatdmiangpdaidentitico abmmphieca geletskdiessiog fisiteexof heavy and
light chain trapserpls fom. it omasaie g sedin-deripmanovenamming sricelsyhirelico
oligonuglgotiq(%g&g create synthetic V sequences with 15 identical amino acid coding capacities as the
natural Sequences. The synthetic heavy and kappa chain sequences can differ from the natural
sequences in three ways: strings of repeated nucleotide bases are interrupted to facilitate

oligonucleotidsigyptepsisianthRGR@mplficationing pitabian alatie:intiatar siesaiednsorporated
according to Kozak's rules (Kozak, 1991 S. Biol. Chem, 266: 19867- 0); and Hindlll sites are
engineered uzﬁ)rgt%r%%%t %ﬁ?\%é@@gﬁgg f%r(ueiﬁitlg %lngggt%lss _Ei)(re ’b%ﬁ%?ﬁte%hﬁéa%));'aﬁ%?liéﬁ%géééfh variable
regions, the dpBMiZ2O368(A8PahaceslreBosnding, Am. J. Clin. Pathol. 124: 295 (2005)).

25
In yet another preferred embodiment, human monoclonal antibodies directed against GT468
can be generated using transgenic or transchromosomal mice carrying parts of the human
immune system rather than the mouse system. These transgenic and transchromosomic mice
include mice known as HuMADb mice and KM mice, respectively, and are collectively referred
30  to herein as "transgenic mice." The production of human antibodies in such transgenic mice
can be performed as described in detail for CD20 in W0O2004 035607

Yet another strategy for penerating monoclonal antibodies is to directly isolate genes

encoding antibodies from lymphocytes producing antibodies of defined strategy e.g. see
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non-coding, strand sequences are broken down into 30-50 nucleotides approximately at the midpoint
of the corresponding non-coding oligonucleotide. Thus, for each chain, the 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 nucleotides.
Typically, a single variable region oligonucleotide set will be broken down into two pools which are
separately amybifieit 40 genesaiestwovelvattagping BaRpiginethbhesSamaveriappiig preaycts are then
combined by Lfidanmicaiieng(ai e compleieuiahis a@on.inay Aep.Rgestable to
include an overlappi g%ragment of the heavy or light chain con tant region in the PCR amplification to
generate fragRiepty eRaineH @ s8R BN drdd e SXpsradaivnmtastidenios sinse, TTR@Yreconstructed
chimerized orsutegtizeicheaanaBenhg K. ChBinavititiad] € igigieriasissiers garmgred with cloned
promoter, leader, translation initiation, constant region, 3' untranslatcd, polyadenyiation, and
transcription termination sequences to form expression vector constructs. The heavy and light chain
expression cHRBHHERLCEH be combined into a single 5 vector, co-transfected, serially transfeeted, or
separately transieciad niobbaist eelsrwdiichiatedhen fuseditedarih adnast calhexpiessingdoth chains.
Plasmids for in construct f expression vectors, for human IgGic are.described below. The
plasmids we%%?ﬁs%&%té%s%ﬁ g%q;%?gﬁipﬁigan\%/?ﬁ%eﬁf grr%? YV kaﬁﬁ?ﬁg%mag éinxggﬁfﬁaosequences
could be useH tofecBtigtruct corppRstEsh &P hrradight ©HairF rRIRTHERe S THhbseI4%HiBedcan be used
to express 1Gnamplele)nhiciran berehionede g0 DKappedntotM, Kapawrnilbatiss. @igilar plasmids
can be const expression ther heavy.chain.isotypes,. or ssion, of antibodies
comprising Ia?r%gjg F%{git §h06r1|ﬁgé?ﬁ%s%}%%ﬁ%ﬁw%%ﬁgggg%?%%iéwgeg (‘fﬁl\?gnét%%e,@:gos%d&uﬁnj?gétures of the
anti-GT468 afttibodies 1iohthinpyarabrnsarangst ausliefedttarsichedursmy rénaed herHanted
anti-0T468 aatihediesdhatsatanaadidedist, eniceftunciionisd prepeartyiolithe alniRpdismoGthainvention,

suqh as bindiervlgyté)cgﬂ'ﬁGeE?,m ore Sp rﬁjﬁ&?é%s%h% or more CDR regions of mouse monoclonal
antibodies can’be combined recombinantly wit ﬁnown human framework regions and CDRs to create

additiontsl, recombinantly-engineered, humanized anti-GT468 antibodies of the invention. 20 Binding to
antigen exprassitignoeisrdshenaddity iof ihaiantibody thehind S TA68 camnbezsieieprined wsihg standard

binding assaé?afsf%lgcgmg Sscé}?i%sg IIJQ I‘gleﬂh@ %B%%’Sé%')l?g &3 (geg’ollr_'lré§§¢rlyl\{ﬁsg?£h§ l%ice with

I
Immunofluorescence and tlow cytometric an % 5 Characterization of binding or antibodies To
purify anti-OTHEE RSS2 EdLiSd WyBrASIANEIRARMRS BRI toBiAIce Sirrierboosted

intraperitonealy or intravenously with GT468 expressing cells 3 days before sacrifice and

20  removal of the spleen to increase the rate of specific antibody secreting hybridomas.

Generation of Hybridomas Producing Moenoclonal Antibodies
To generate hybridomas producing monoclonal antibodies to GT468, splenocytes and lymph
node cells from immunized mice can be isolated and fused to an appropriate immortalized cell
25  line, such as a mouse myeloma cell line. The resulting hybridomas can then be screened for
the production of antigen-specific 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
30 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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flasks for monoclonal antibody purification. Alternatively, anti-GT468 antibodies can be produced in
dialysis based bioreactors. Supernatants can be filtered and, if necessary, 30 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
solution can be exchanged into PBS, and the concentration can be determined by 0D280 using 1.43
extinction coefficient. The monoclonal antibodies can be aliquoted and stored at -80C. To determine if
the selected dhireiié6 8 iNoncéional A frbddiag binsotdonsiigueispiiapes, site-directed or multi-site

directed mutagenssis caReiRador 'SR deisrpiRalion I adleRIMng MG R WRROlprified

antibodies, isetype ELISAs with various commercial kits (e.g. Zymed, Roche Diagnostics) can be
performed. WIS HEiEPEIRBATAA R e Biaceb Je (RITISHER AL JrRHEH B BIEHEI AR plates are
reacted with rremellomairaintibodidyioriperifiet 86 ypemenidls2e@ambient temperature for two hours.
The wellsscan then be reacted 10 with either mouse 1gGl, 19G2a, 19G2b or IgG3, IgA or mouse
IgM-specific [%eroxidaﬁecon'ugatgddi)robe . After was hing, the plates Gan be dev Iog,ed \éyith ABTS
substrate (I mg/mi T R4 BrAK SBEARSS SratBER 6 RifEritatide SR 8T M SH S8R dnoclonal
Antibody Isotyping KitptReiehe/eCeit sib . 23 40362 7piin gy ivesimediasnfesstivedisy thethndrfufacturer. 15
Flow Cytogetg%aaaéﬁfoms%@&r dgcqifggaclmatr%teém@mr}mmﬁb@m&ami@gdiez6§ m?lsera of
immunized mice or .binding of mgnoclonal antibodies to living _cells expressin 4 W cytometry
can be used. Ceifiihes” %%Pess‘glerﬁgqﬁ%‘fﬁ]rgﬂ?}%ragﬂﬁl ?rgﬁré}ég%t%%s ‘Fi%@‘a%% %%%eé{i%%%dﬁtrols lacking
20 GT468 expradsion tgratintusaddr svkpaate ypweHscorlitiohs terlindiiikediwiEaibus
concentration&f snERECkN&liaotibiegias e hybtidars sipainatanitor daiR Scoemaining 1% FBS, and

can be incubated alACior %%}YQ&T‘L::,@JFEJ WRSINOINE fFS <Al AIeXA0H(-1RRSIES APHhI9G antibody can

bind to GT468-bound monoclonal antibody under the Same conditions as the primary antibody
staining. The 85 pleSCHAPSETal P EWYH JRSABRBE P RS 25flenBEofsHementhi&ing light and
side scatter profigriiesetosgatedmsingle, diliingeetisnd nhoraeibddydisting idshiGel468-srecific monoclonal

antibodies from nop:pPREIfic.NindersiR-acing SrpeastirmeNng methad:ptar:tansiaetion can be

employed. Cells transiently transfected with plasmids encoding GT468 anfg a fluorescent marker can
be stained as®A&ERHBED QEEARCT PRI BCURE Rl B4 WAL CHRY O X GiffeRIPY b%ggg"nce channel
than antibodytistaindtr8Susetigais divéontajority of transfected cells express both transgenes,
GT468-specific monoclonal antbodies bind preferentially to fluorescence marker expressing cells,
whereas non-/ipecifi,c nti odiFs bind ig g.com arablcg ratio to r%lon-tr%pesfected cells. An alternative

0

assay using flloTeScente icToscoRy may ﬁgngssé:a“ i addiion to or nstead of the fow

20  including prokaryotic cells, such as microorganisms, e.g. E. coli. Furthermore, the antibodies
can be produced in transgenic non-human animals, such as in milk from sheep and rabbits or
in eggs from hens, or in transgenic plants; see e.g. Verma, R., et al. (1998) J. Immunol. Meth.
216: 165-181; Pollock, et al. (1999) J. Immunol. Meth, 231: 147-157; and Fischer, R, et al.
(1999) Biol. Chem. 380: 825-839.

25
Use of Partial Antibody Sequences to Express Intact Antibodies (i.e. humanization and
chimerisation).
a) Chimerization
Murine monoclonal antibodies can be used as therapeutic antibodies in humans when labeled

30  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. Immunofiuorescence microscopy 5In order to demonstrate presence of anti-0T468
antibodies in sera of immunized mice or binding of monoclonal antibodies to living cells expressing
GT468, immunofluorescence microscopy analysis can be used. For example, cell lines expressing
either spontaneously or after transfeetion 01468 and negative controls lacking 0T468 expression are
grown in chambéiriskd g nrntigfsrsiandarad gmstw‘dq wohdiliibos tra@ﬂtg = Mifrdierregdtin derisad fil@mented with

1010 % feta @seru SFcﬁh ﬁhno ; Igt%% ull(qfoﬁ é{e &gp&tﬂ&%&cel%géml%osdt{%ptomycm

Cells can the ?xe with met r paraform or eft untrea s can then be reacted

with monocldﬁéf‘idﬁm?o?ﬁe@la’@&lﬁ%f@?%@%?@@’ﬁﬁlﬁf Zs@nﬁ\ﬂé’i“i’ﬁé‘éﬁﬁ?d?’@éﬁsh@éh%fteacted with
an Alexa555xlazta€tﬂedoa§tﬁnﬂ"r@gi86 d9GusraREW wanEodiAMeleckl Ak Rike sy uadey dha. same

conditio can.th xamined b .15fluorescen crosc Total T468 |n cells can
be obserrl%/sedcﬁ %éngce sﬁgorlgcrlﬁ&erthano??xe tﬁlg?% orlrrﬁaét1 danhll)a lei‘sx%%y(éann eretrFﬁ%pat/bl zed W|th Triton

X-100. In livid§eeatfs! andot hmpfﬁﬁméam%mepm@umW ﬁ%}@féﬁ’@%hﬁﬁ%@ﬂéé&ﬂﬂtlon of

GT468 can b@@@t@tﬂ%@h&&&@d&tm@uﬁ R_ragting %@Iﬁ%@ﬂgetrﬂgmtiqmm&do&aea&wed by
co-staining with tlght unc{]ﬁn markxt uch as ZO 1. F%J tLermore e fects |b$d%/ binding and
0T468 localiZZHeTs Witk HHE°ESI B BEAFELER BEShiR dOWe%te‘%ﬁwé’lofuﬁ BOTAEE19G can be
further testec-fostranctisity with\@ifid 8@ kintigen WeyiaMe sksionB [Bitirmge Briedreeol| dxtiractodicom cells

gxg resslt'lagl ﬁlgt(@g&% @%dga%w&t@egtsa%lixtﬁlgemy%%qg@1b@%t@@QFr€gbaL©t§M@e%te@atﬁéo¢iugn
odecyl sulfate polyacryiamide gel electrophoresis. After elecfrophoresis, parate
antigens will BETHSARTEHJEE8 T tPD e ﬁgé)é‘ B‘Fé’ﬁégt’%‘%t?ﬁéﬁe Iﬁé}&g z%ibv\ﬁg 'monoclonal

antibodies to be tested. IgG binding can be detected 30using anti-mouse IgG peroxidase and
developed with{r{,suhgtrate. Immunohistochemistry

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 acid sequences within CDRs are more diverse between individual
antibodies than sequences outside of CDRs. Because CDR sequences are responsible for most
antibody-antigen interactions, it is possible to express recombinant antibodies that mimic the
properties of specific naturally occurring antibodies by constructing expression vectors that
20 include CDR 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: 522-525;
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
25  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) I 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
30 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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Anti-0T468 mouse IgGs can be further tested for reactivity with 0T468 antigen by
Immunohistochemistry in a manner well known to the skilled person, e.g. using paraformaldehyde or
acetone fixed cryosections or paraffin embedded tissue sections fixed with paraforrnaldehyde from
non-cancer tissue or cancer tissue samples obtained from patients during routine surgical procedures
or from mice carrying xenografted tumors inoculated with cell lines expressing spontaneously or after

transfectionyGT4684 ARk mMUBARRINNG AR otiasTRAEHRLACTARRIAR AR InaURAIRH followed by

horseradishperoxidase conjugated goat anti-mouse or goat anti-rabbit antibodies (DAKO) according to

the vendorsAHSRFcHSRS BRAFICFHE AR CLIP KA AC AR LB RRG D SHRL AR R ¥ 2 dition to
binding speséfiaadhystootifbaRdantiRlidmmhaintt adits danadbetie tettfoThagicratility stanaadiate
phagoeytosj illj f.cells expressi T nd{or bej racter by association of
GT468 with k‘%%ﬁ%%’ll{gﬁgé%.ﬁﬁiggeggﬁé}gfﬁéﬁ%%or?%ga%%%&ggy%g%@t%#\g#}%é\%ﬁﬁp%\% e an initial
screenifig pFRAMEARHAGIATVEY 8 UHBRIBTSICICRAEFSEY arbehtirossibrtrtidte dreptsiexrit)q. 4DCC).-
Briefly, polymarhenugieat crils iitNhNsdqNKceel 8o o RDOVACSe(naReNusiesy ealisinsothar effector
cells, from healthy danors can he purijfied by Picol1 H uc density centrifugation, followed by lysis
of contamin NG Ly ROy IoE bk i SR o BB SRR B P fentent it
10% heat-inzetivaten betsinthdfigedian opcaite shetiveryrieipiy e gohededndativategmhbmranbgerum and

mixed with 31&x Iahplefdaseab celiaexnressing YiksiandipbReingshamecterizedRasspgiation of

6T468 with their, cell surface, at various ratios of effector cells to target cells. Alternatively, the target
cells mdy b&IEBBIATVAREESH FEFBsAE P ERHIoA g MG BR TP Yehi GH A et nt%helate of
Europium withritheasiohafipungeliganddadsich is released from dead cells can be measured by a
fluorometer. Another 25 alternative technique may utilize the transfection of target cells with luciferase.
Added lucifer yellow may then be oxidated by viable cells only. Purified anti-0T468 1gGs can then be
added at vanBtSEHEERtFaisHecy RERFAM AT rfacaprisipsdrashegdemesBhtietdAssays can
be carried ousigr 420 9is @t 37 &/ slapandigonatidbedeffectarneethirpaitiseetamplegtan be
assayqd for gylolysis by messuriag SLG slease ot e presence.of e FUTRA G chelale in the
culture Supernatant. Al ernaflveﬁ/, minescence resulﬁllng rom the oxidation of Iucl er@eﬁlow can be a
measure of ¥apteckBilseastics TaBd o fswiohanain sereeearimiBsbeassridngs vAFvmEaitbmbinations

to determingwhathRraylohsimisrephansestwith-pritinieiRanosianaliartpodirempiaoRlement
dependent Cc}f)tt(l)xg(x)a)fltcrg s (%ilc:))xg i)riitiation sites are incorporated according to Kozak's rules (Kozak, 1991,
J. Biol. Chem. 266: 19867-19870); and HindlIl sites are engineered upstream of the

20 translation initiation sites,

For both the heavy and light chain variable regions, the optimized coding and corresponding
non-coding, strand sequences are broken down into 30-50 nucleotides approximately at the
midpoint of the corresponding non-coding oligonucleotide. Thus, for each chain, the
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 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
30  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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Monoclonal anti-GT468 antibodies can be tested for their ability to mediate CDC using a variety of
known techniques. For example, serum for complement can be obtained from blood in a manner
known to the skilled person. To determine the CDC activity of mAbs, different methods can be used.
5ICr release can for example be measured or elevated membrane permeability can be assessed using
a propidium iodide (PI) exclusion assay. Briefly, target cells can be washed and 5 x 105/m1 can be
incubated with various concentrations of mAb for 10-30 min, at room temperature or at 37C. Serum or
plasma can tAbn Becasidetdalzrficradet (o bmoentration of 2% v/ ehand dhishealtgincubatienat 37C for
20-30 min. AbgRbsJiamPasHaaRIeAaRe: et Be ElROUNAINAHA S R Al mixture

can then be analyzed immediately by flow cytometré analysis using FACSArray. In an alternative

assay, inductRSN BB ECareBE JRRSHTRNGE JRratRERRNETRIECH dhe e RESENENTGF Blis assay,
ce_lls are seedenk2dct. ﬁéxf@matheaasgsghu\dﬂgiﬁ d@mﬁt‘mmk&n&%/wl b diﬁﬁugeauﬁwe ﬂ@agia_ottom
microtiter;plalgs. f e fesleaxotanth medm.io semavaa ande.eelizaiplnetibalf N fdplicates

re
. Pl fodl
with antibodies. Control cells are incubated with gro medium or grow§1 meglum containing 0.2%
saponin for tHEAHEFIALABR BABHCKEGHRGR/REsaH BN AT, fRssise cavagsmrsméubation for
20 min, at roeRpiesiperatie HOsHparnsiani-disietriosetenvd 2080 (MR umaRNcplssRadEsSerum in
DMEM (prew&qu&jﬁoﬁ?@ is added tg the cells and, ingubated for another 20 min. at 37C. All cells
from each sample are a&) ed to propi%jiur_n ioﬁ%‘_’ asc')1 ( ttlona&locug/gnﬁﬂgﬁ%eﬁ;, %Odlg%rbr?a?g%ts% are replaced
by PBS contdRf§'2% sAgmsrebrinurdliehydeinminiissresbrrie @lamissient bpo@iCRE6H at 520 nrn
is measued ab@PRtEINhUSIRY & diesanSatine Khhs pEIeentagsrspattinibsisiisicafiaaiedas 25 follows:
% specific lysis :%uore Gence sam Ie-ffl rescence background)/ (flugrescence.maximal
ore floorese b e BB aTh G T00 T e aT o HEREnoh ) G ot A Bues: To st
for the ability ¢eriiiane BpOprdER. kbclonal anti-GT468 antibodies can, for 30 example, be
incubated with 0T468 positive tumor cells or 0T468 transfected tumor cells at 37C for about 20 hours.
The cells can.be harvested, washed.in Annexin-V bindi ffer (BD bioscie ég and incubated with
Ao v coLlGATbER I I oAb B fidt o i pete o R R B e
sample ¢an bef dgdeverd® a6l EoHgAthRBSEIME PregzebantfdlAstasdertienthediately by
flow cytometry{as ahexebnAtarnshvelyoRGebena) inbiditien afieelinpealiteration Kypmangetonal
antibodies cap pg geiected wih gommerciall aypiable kits The DELEIA Gel Pralferation Ki
(Perkin-Elmer; Cat. o ABU: ﬁ&/é a hon-isotopic im%nunoassay based on the measurement of
5-bromo-2'- dewxyioeitlirrsqBbiia)tincotPoraom durag DNmesikhaegion mslifeRtindceaniestn 5
microplates. IngerpRiatechBridnisydetasted 4 sins.eHEaRIING AR lesitvaBosianahagtiady. To allow
antibod){? detection, cells are fixed and DNA denatured using Fix solution. Unbound antibody is washed
away arid DELEIA inducer is added to dissociate europium ions from the labelled antibody into
solution, wheRinkmg formtigighéyfigeniagseHs chelates with components of the DELFIA Inducer. The
fluorescence mgasugchr wtlizimgbine-sasotyed flugromadnminlthestetasiond ingiepasional to the
DNA synthesis ig th%cell of %gh V\t/ell. Precllini eaI sﬂﬂ&es Mgsrtlgrgl%r?&l ?Jl\rtrilplgo '%gr\é\épégg bingd to 0T468
also can be te8R8E AN T VIV rﬁnoélgle ea.rai.)lﬁsl iiune d%fiment mice’carrying xenograﬁef}a umors
inoculated witfopetimessrsxgopdestihg GT468, possibly after transfection) to determine their efficacy in
controlling growth of 0T468-expressing tumor cells. In vivo studies after xenografting 0T468
expressing oL eele g I nRSe TRIsE

To purify anti-GT468 antibodies, selected hybridomas can be grown in two-liter spinner-

flasks for monoclonal antibody purification. Alternatively, anti-GT468 antibodies can be

produced in dialysis based bioreactors. Supernatants can be filtered and, if necessary,

30 concentrated before affinity chromatography with protein G-sepharose or protein A-
sepharose. Eluted IgG can be checked by gel electrophoresis and high performance liquid
chromatography to ensure 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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mice or other animals can be performed using antibodies of the invention. Antibodies can be 20
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 rumor-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 25 factor inhibitors, cell cycle biockers, angiogenesis
inhibitors or other antibodies to determine synergistic efficacy and potential toxicity of combinations. To
analyze toxicTsideceffieets inediated bytiahitibisdiesaldhe iniestienanimals qarchiepsgaitated with
antibodies orgontrql reagents ARddheranablinyestigated for symptoms possibly related to
GT468-antibody therapy. Possible side effects of in vivo application of GT468 antibodies particularly
include 30 toxicity at GT468 expressing tissues including placenta. Antibodies recognizing GT468 in
human ahd ifsafiperdspenimatierg. mice, are particularly useful to predict potential side effects mediated

by applicationofaaneclpnabGIAGSaniqdiRs R HaARss FACRRMARRING MARPING.R] epitopcs

recognized by antibodies of invention can be performed as described in detail in "Epitope Mapping

Protocols (MEtRGIEHMSREraasstise) jBy ereroreedvBris PEBISteEeorates FadPa fiefir Epitope
Mapping: A Riidcticednippr dacA TR dbtidal g) perotcty 2Serese@48thyrOivaionill aRtibddestwiood, Frank C.

Flay. 1. Bispcgifiedvilispeciiic MoleculesER-BIRA:0 G 468 ryel ancthenempadiment of the

invention, antibodies to GT468 can be derivatized or linked to another functional molecule, e.g.,
another Septitf SHBTo M 1§ A 88 et Ohted 1 8edefioratiss [EXLREHEGPHIRIEEcific molecule
which binds tomueitigsl epbribedingfeitesashitgrgbt epitopes: Pordexaoppleyith altifodybafdlae(invention can

be functionaliy linieshfe.gaPyeneraisabeaupling, 9epslicision. nescayalanikassesiatian or otherwise)
to one or more gther binding molecules, such as anather antibody, p%Ptlde or hinding mimetic.

15Accordingy tR& predBRIRVEI S Tt s BRopecititd AnF MubfisBEEif eigiie L offprising at

least one firsbintirgrspecificity for GT468 and a second binding specificity for a second target
epitope; ¥ a particular embodiment of the invention, the second target epitope is an Pc receptor, e.g.

human Fc-g maRIr%CD,64%or a human Pc-alpha receptor (CD89), or a T cell receptor, e.g. CD3.
Her litats %’ggsoispecific and

Therefore, the vt
In order to demonstrate presence of anti-GT468 antibodies in sera of immunized mice or

binding of monoclonal antibodies to living cells expressing GT468, flow cytometry can be
used. Cell lines expressing naturally or after transfection GT468 and negative controls lacking
20  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
25 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
30 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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20 multispecific molecules capable of binding both to Fe-gamrnaR, Fe-alphaR or Fe-epsilonR
expressing effector cells (e.g. monocytes, macrophagesor polymorphonuclear cells (PMNSs)), and to
target cells expressing 0T468 and/or being characterized by association of GT468 with their cell
surface. These bispecific and multispecific molecules may target cells expressing 0T468 and/or being
characterized by association of 0T468 with their cell surface to effector 25 cells and may trigger Fe

receptor-megiaiaet@ffeatar cadliactivities, suebiasRbdgosy@sisipicalls @XpIRSSHgnadd s and/or being

characterlzeﬁi bys%gsgecrlr%g%rslcgf 0T468 with their cell surface, antibody dependent cellular cytotoxicity
(ADCC), cytokine release, or g@’neratlon of superoxide anion. 30Bispecifie and multispecific molecules

of the invention can further include a third binding specificity, in addition to an anti-Fc binding
specificity a@gﬁg@mgg@@@mgm&wciﬁcity In one embodiment, the third binding specificity is an
anti-enhancement factor ortion, e.g. binds to a surface prqtein involved in
cytotoxis oG Sh RETSBHIE BRSIE il R 2 T SRR T (e BrRPERIT RS
"anti-enhandérmiegt factonpirtignincuiioe wnlamtiboels frpctional @i dyragefilentesreacigand that

binds to a giMRAJRBIFCHEY G arRBARISEN, PEBLRFERIN 1ARTLIRIGRY, r&ﬁi&@%ﬁenm@a'g@r&emem of the
effect of the hinding determinants for the Fe receptor or target cell antigen. The "anti-enhancement

factor portioRNEaeBRF AT FE PO SR YA SRR SskienCARK HERER Ot & arfiodh Ehcement 5
factor portiophambebisidi¢o wdee statydshbisvdiffenaiitidrorin DisEWEY 2onwdiich therdiesteatred s&tbond binding

specifigijes bin, ko cxamplen{neant-enhoneemeahiEianeanian sendind meviaioyled; cell ..
via CD2, CD3, CD8, CD28, CD4, CD40, ICAM-1"or other immune cell that results in an’ increased

immune resﬁ%?%%“&'ﬁﬁingfgﬁé?%@%‘? 88Iﬁx‘i‘bm‘Bﬁﬁembaﬁﬁéﬁfofﬁ‘élﬁ‘?gﬁ%f‘?i‘cl%ﬁﬁmiﬁf@pemflc
molecules oftiis nveahtiohcampriseiasmobtetling apesificityagdileasiiace antiwodyn.inclkihing, e.g., an

Fab, Fab’, Fig)2.Eyf 3510916 (2310 &Yy U}% %QI'RE%QXJW@?% b AAgLCRRINALAgAYY chain

dimer, or any minimal fragment thereof such as a Fv or a single chain construct as desc ed in Ladner

et al., US 4,8815%8 (W@%b%ﬂmdy‘%ﬂédqﬁeg%ﬁﬂﬁ%%ﬁngﬂm%ﬁI(?Blﬂﬁ‘?‘m%‘i’énbﬁrotem as
15d|scmedmndrks&aeaiﬁmfb8&@a and US 2003/0133939. in one embodiment bispecific and
multispecific molecules of the invention comprise a binding specificity for an Fe-gammaR or an
Fc-alphaR present on the surface of an effector cell, and a second binding sgecmcny for a target cell

antigen, e.g l @T46849% 156kt EBmerddiniaht bﬂﬁé’B?ﬁ'ﬁ’ﬁf’g gheifieaty forarimeaisaleftsids Provided by a
monoclonal mﬂb@dghdﬁh@dalﬁddﬂg afdwllsaﬁhet&am@édalmemrbynhmam lmmwmgpealﬂlmrﬁ des). As used

herein, the t éﬁ‘ncéﬁ RCERIGH: %Eeﬁ ﬂ‘s SH0! amma s %E‘}ﬁ?&e galed.an Shromosome

l. These geries enco de a'total of Ve transme brane or solu receptor isoforms which are
groupe?ﬂnto“lﬂ‘f&%op’é”@%é}%éééﬁp%?%ﬁ% TSR AR T('?IBG%} regatthar Ve bg), and
Fe-gammaRUhd6da Hakkbsoneiprafered erbaetimaal, diefeogamibadsecaping is:aihames high affinity
Fe-gamma I rodu Gtio @\/Cha cterlza Qn of thege preferred monoclonal antibodies are

described 3 Plzfaar?gr;lé?letl% he”%; 166%%‘3‘ nd inUS 4,954,617. These antibodies bind to an

epitope of Fe-gammaRl, Fe-garnmaRli or Fe-gammayRIIl at a site which is distinct from the Fey
binding site g¥dkiertergptor and, thus, their binding is not blocked substantially by physiological levels

of19G. Specii aofiE gammaR) abod el NS IV IHPL AIE OB 22 AR 7, mAD 44
InAb 62 and m erempodiments, the ant
Briefly, cell extracts from cells expressing GT468 and appropriate negative controls can be
prepared and subjected to sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis.
After electrophoresis, the separated antigens will be transferred to nitrocellulose membranes,
blocked, and probed with the monoclonal antibodies to be tested. IgG binding can be detected

30  using anti-mouse IgG peroxidase and developed with ECL substrate.

Immunohistechemistry
Anti-GT468 mouse IgGs can be further tested for reactivity with GT468 antigen by

Immunochistochemistry in a manner well known to the skilled person, e.g. using
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receptor antibody is a humanized form of monoclonal antibody 22 (H22). The production and
characterization of the 1-122 antibody is described in Graziano, R. F. et at (1995) J. Immunol. 155
(10): 4996-5002 and WO 94/10332. The 1122 antibody producing cell line was deposited at the
American Type Culture Collection on November 4, 1992 wider the designation 5HA022CLI and has
the accession No. CRL, 11177. In still other preferred embodiments, the binding specificity for an Fe
receptor is provided by an antibody that binds to a human IgA receptor, e.g., an Fe-alpha receptor
(Fc-alphaR1 (CD89)), the binding of which is preferably not blocked by human immunoglobulin A

(IgA), 10 T@sat@mi&gm@%eram he itendsddeinalugiesthergiees ipeucleioneRiphasgene

(FealphaRD |ocated on chromosome 39. This gene is lcnown to encode several alternatlvely spliced
transmembPaHe TEGBFREASPES (9% oPRE S eEE AFHERT (EBEY) isoriamaliveRaRsred98y on
monocytesipagarophages reosin optilziapdodutes philitgramite cydesidzukaatzodtabnueféector cell

popuIatlonsing&ﬁlpmﬁ!hh@axmﬁsﬂayr@@i@%}(ﬁﬂ%mmwmﬁ 2. ihish 43 g ngteasgd upon

exposure to cytokines such as G-C SF (Morton, H. C. et al. (1996) Critical Reviews in

Immun8logiTErRs8iing) 2ptigries IASHERIC S@éﬁﬁ: b RBANSHERShHBtANEE tdMpredish-AS, ASO, AG2
and A77, whietxhiine Eajaated Rbauisidethe: |ghchigramndi habblinshdosiain(hake peenrdagakdbed
(Monteiro, B, .Geet.al lggtg%}nlrslmmunol 148: 1764). 20 Fc-alphaRI and Fc-gammaRl are preferred
trigger receptors for use in the invention 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.(agaey wetyd( 8 nrcmedainvaiel cymiakidrciiviies (e.9., ADCC, phagocytosis); (4)

mediaje 25?&‘%@&?&@9@%‘&8;’%&?%% ég[‘oc&ﬁ{gég‘iﬂé d‘i‘%édé'}lgb%ﬁlésa Eé‘?es @%%%‘I%Qetp them. In

another em ment fic molécule is comprlsed of two monoc aI ant es accordlng to

the inventiotPiNRick havdizenmprerteintty Futhdidig attittiescsuesiag (ﬁﬁTe“%tl{%‘ffV preBminately

working by induciagz€Dss a@dcth@oﬁtlaertﬂmmdyhpﬂﬁﬂﬂxommatﬁaba Qe rsrig oy finslineiienalpoptosis. An
"effector cegn%ge |f|a% t?\ppbo?)[ sergvh ereln r%a?gsrggnz?n aqupqgsg)r ftggg;[{,%nrgl tlbody fragment
that binds the ?’ecepi eﬁ‘? C'[Otp ells: Breferred antibodies for use in the su%Ject

15  Antibody dependent cell-mediated cytotoxicity (ADCC):
Briefly, polymorphonuclear cells (PMNs), NK cells, monocytes, mononuclear cells or other
effector cells, from healthy donors can be purified by Ficoll Hypaque density centrifugation,
followed by lysis of contaminating erythrocytes. Washed effector cells can be suspended in
RPMI supplemented with 10% heat-inactivated fetal calf serum or, alternatively with 5%
20  heat-inactivated human serum and mixed with *'Cr labeled target cells expressing GT468
and/or being characterized by association of GT468 with their cell surface, at various ratios of
effector cells to target cells. Alternatively, the target cells may be labeled with a fluorescence
enhancing ligand (BATDA). A highly fluorescent chelate of Europium with the enhancing
ligand which is released from dead cells can be measured by a fluorometer. Another
25  alfernative technique may utilize the transfection of target cells with luciferase. Added lucifer
yellow may then be oxidated by viable cells only. Purified anti-GT468 IgGs can then be
added at various concentrations. Irrelevant human IgG can be used as negative control,
Assays can be carried out for 4 to 20 hours at 37°C depending on the effector cell type used.
Samples can be assayed for cytolysis by measuring *'Cr release or the presence of the EuTDA
30  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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invention bind the Fc receptor of effector cells at a site which is not bound by endogenous
irnmunoglobuiin. As used herein, the term "effector cell" refers to an immune cell which is involved in
the 5 effector phase of an immune response, as opposed to the cognitive and activation phases of an
immune response. Exemplary immune cells include cells of myeloid or lymphoid origin, e.qg,
lymphocytes (e.g., B cells and T cells including cytolytic T cells (CTLs), killer cells, natural killer cells,
macrophages, monocytes, eosinophils, neutrophils, polymorphonuclear cells, granulocytes, mast cells,
and basophils. Some effector cells express specific Fe receptors and 1 0 carry out specific immune

functions. Incprefeiree: arphaginemsaarefteptyr cell is capable of inducing antibody-dependent
cellular eyto{pxicity (ADCCH G- Aneuironhi caable of inducing ADCC, Ber aygmple, monacytes,
macrophages,.wﬁlc express FcRare invoived in Specitic Killing ot {{arge cells an pres%r?ting antigens
to other conpaeientskod tnddehniuise Spstxpmple.sivdinméptowphismiat prebenbagdéres hoother

embodiments .an8reFiglhalkcan JRiRRPELOH0SE &lareet ANIBDH 1RISRY CBllnAbMigHRANganism. The
expression of %Egrticular FcR og an eIfector cell can be regulated by humoral factors such as

cytokines. FBFEREBR Exiiksion 8F RS SRNURTAREDSEn PSR th Vel iy FEL ISRYUBY interferon
gamma (IFNbeypineBhibte rhiaheedsesspdessignaiporpses thédeytkdiexidwmiativitysaf. BrighmmmgRI-bearing
cells againstiargets, AR.SffGIRE 561168/ PRAIRCHIORGA! iR AIOEIRBHARRR" & txgeahcell. 20

"Target cell" shall mean any undesirable cell in a subject (e.g., a human or animal) that can be

targeted by Hi¥h MR BORSHOERIBR . Onehrfdrr S5 BmBb AIRTERt S B RFAYEN 18 2 BBl expressing
or ovcrexpressirgt@icod 20td/orheinttvhashctacibatt by a3%0 hatlors 0 bl 468 aslithfitenceitisurface.

Cells expressing DT 468, analor beine chatadierized Ry easaciation. oL AT48 Rawih heircel surface

typically include tumor cells. Bispecific and multispecifie molecules of the present inverition can be
made using BHeFAidEItEE AR GO anglysts WinkFAGPAfaY- (1981) Proc. Natl, Acad. Sei. USA
78:5807), "polydoma” techniques (See US 4,474,893, to Reading), or recombinant DNA technigues.

301 ticylar, bi ifi d multi [ t ti ' h db
Pl el o AR I

conjugating the constituent bin .g., | _ (
using AriethodsRAEGAtAT this avtar-eplsapfsrdceath brfamigesperimivity dftpdthRicbeife/ vl

multispecifienmpleeudacaniae@ensr airetsepaaialympddbemcerjugtiadionercanetiandVhen the

binding spegfiles ate protelns o epldes, & vatielof coupling or stoss lking agents can be used

for covalent conjugation. Examples BT Cross: INKing agénts include protein A, carbo
N-succinimigyldSmacatygretibame it (SARRINS 62 HitbApwis(2onithebisterolinatiod ) DPrNBYound
o-phenylenagimaleimide: P M), Mpuseiainidyik:3mS.62-anidyIdthiglorepiebalastSRRR): and sul
Karpodoky VETFTIGBHJE FEXSAER! 100 QoHorETe MAEL ol (1885 biot N RAAT St Usa 82
8648). Othed elHodddehadbethoibeaid Saribwe: b yoP andts Be mingaink “Mith [{ 085N .c7¢h 118-132);
Brennan et gl{5cigRcadkI8 ProprduflicdRle MGHGHENNIG AR Thn TURURALAL I8 pR& 2367~ 102375).
et g S B A s ot e Al oML EBHESh at 520
nm is measured at 600 nm using a Tecan Safire. The percentage specific lysis is calculated as
25  follows: % specific lysis = (fluorescence sample-fluorescence background)/ (fluorescence

maximal lysis-fluorescence background) x 100.

Inhibition of cell proliferation by monocional antibodies:

To test for the ability to initiate apoptosis, monoclonal anti-GT468 antibodies can, for
30  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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Chemical Co. (Rockford, IL). When the binding specificities are antibodies, they can be conjugated via
sulfhydryl bonding of the C-terminus hinge regions of the two heavy chains. In a particularly preferred
15embodiment, the hinge region is modified to contain an odd number of sulfhydryl residues,
preferably one, prior to conjugation. Alternatively, both binding specificities can be encoded in the
same vector and expressed and assembled in the same host cell. This method is particularly useful
where the bispecific and 20 multispecific molecule is a mAb x rnAb, mAb x Fab, Fab x F(abs)2 or
igand x Fab fusign preteing AbisResfic and multispecific molecule of the nventian, e.0., & higpecifi
molecule, can be a smgVé ch&in molecu e, such as smgfe haint blspeC|ﬁc ant oay, a Singl€ chain
bispecific moléegrsceoniprisigarielbinglanaintantisdobldand Sdifuideceteniinukor-Blsiagle chain

bispecific molegy|&coRmIiong SWaRinding detennioas- fispeaiic andr.mtispedificialecules can
also be single chain ,olectllei“or may comprise, at least two single chain molecules. Methods for

preparing bi-at M SHENbIREIBO Lo e SEHBE (1O e xsihiBfsi Ofs BOHE 28 98!5 485 030:
US 4,8815 75mit®HiAt 32 JA0Gpot&ed, BOILbik AeldGeB  dsiiy £BfispilS: s B BOhdnbtTohaPaliu@B; aod US
5,482,858. 30Rinding;ef theishegific pecificamo 5 10 their.specific targets can be
confirmed by enz me?%ﬁggéd ii%%%r’logggﬁﬂsgga%?Hk%%}%gggg%iﬁ%% r%gagégé _%rﬁ'l%f\t?olﬂ%s
analysis, a bica68agy(is Jagre it e iRsHE By ndnsesie pldsbiondissyiqrappapireisasiienmdgyenerally
detects the presenee atipsalcinanivady casplaxefah patisuiabinieresibi eMpbisyiogsikeled
reagent (e.g., an ani cific for the complex of interest. For example, the FeR-antibady
complexos saf B ARt TRING o e AERBSNe MRBIEAr LA S St AR Eh
recogniZes andisgaeificalhysmrgotootabtathibotiy-Ferheomplbgesl! Afterciatielly, the complexes can be
detected using any of a variety of other immunoassays. For example, the antibody can be radioactively
labeled and used in a radioimmtmoassay 5 (RIA) (see, for example, Weintraub, B., Principles of
Radioimmuno%%‘é%?%é%‘fﬁ Training Course on Radioligand Assay Techniques, The Endocrine
Society, Marchvd28mhaT betitadioastive: isoio pe Gancbaeldetaatpe bytclzhamaans amtidel isg.dha
I-counter or ascinfilafion cuNiRL orhy Ak IRdAAEAPIN A0 W MImKNIRPRERIES I Anaiger aspect,

the present invention features an antl-3T468 antibody conjugated to a therapeutic moiéty or agent,
such as bPeyt&idLikP. el eadfer atieRpisrinBsippieesang Bich déirsotepeoBipeinsofitijétes are
referred to hergines cipratnEaanivgates”. Immunoconjugates which include one or more cytotoxins
are referred to as "immunotoxins".

In vivo studies after xenografting GT468 expressing tumor cells into immunocompromised
mice or other animals can be performed using antibodies of the invention. Antibodies can be
20  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
25  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
30  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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15 A cytotoxin or cytotoxic agent includes any agent that is detrimental to and, in particular, kills cells.
Examples include taxol, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin,
etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, dihydroxy
anthracin dione, mitoxantrone, mithramycin, actinomycin D, 1 - clehydrotestosterone, glucocorticoids,
procaine, tetracaine, lidocaine, propranolol, and 20puromycin and analogs or homologs thereof.
Suitable therapeutic agents for forming immunoconjugates of the invention include, but are not limited
to, antimeta ﬂﬁﬁe(ﬁ? pi ethotrexate, 6-mercaptopurine, 6-thioguanine, cytarabine, fludarabin,

5-fluorouracil decarbazine), alkylatin ent%( .g., mechlorethaminc, 25 thioepa ¢ Igr,ambucil,
rmelphalan, CATRRUE TS TSR PR R EHS (e D) Ry S B ERTATAGA s
dibromomartital, istfEpitopoidepningmtmteycin(Uehnd cistickoladiareme piatieomE()I6DBP) cisplatin),
anthracyclingsgie.gostaiynen biginyfarpesly Mawnenycirlcand AexerdRioilsRRAtIRINIcS ke .,

dactinomyciré ggrni%lg a&%grgg&g%, lg aegn&ygiar%%(rzgitgramycin, and anthramycin (AMC), and

anti-mitotic agenf’s (e.d, vincristin nd vinblas inea)y.'ln a preferred embodiment, the therapeutic
agent is a cytotoxie agent or a radiotoxic agent. In another embodiment, the therapeutic agent is an
inununosuprEssgRtaiMgiigeathaviertand weok Bha lberapeptic agent is GM-CSF. In a preferred
embodiment, (e UefapEHc, AN IS, doxprBIcin. RISRIAINGRIRATYGIR  SHIRiE. SamKSine.
chlorambucil, &/ela(;lp osprﬁaml e or ricin A, Antibodies of the present invention also can be
conjugated t& £HABMDIRHEG PR angleqigifet 1 3OWRErRTMISOCH PIRGIRHT-AY, 88 §EndrEREhdtoxic
radiophermageutitaisigrtitating bt 68 meetaiedrdisibtdiels wustitgtedindingeaited betapgtibody
conjugates of fRgIVERIANLAR BE Ysechio 3emrRdivaalyaPiRlogical iaRPaRsR: and e drug moiety

is not to be construed as limited to classical chemical therapeutic agents. For example, the drug

moiety may BE R SHOIRIR B FENTHE DI PR AN S S G BER & BIBE Y A R AT T H ST oteins may
include, for exagmglecknuenzpabaticalithactivieobxirrpitcartvedragrmeticthereof, such as abrin, ricin A,
pseudomonas exotoxin, or diphtheria toxin; a protein such as tumor necrosis factor or interferon-y; or,

10 bIO|O%IC61| resﬁ?ﬁl@?'lﬁ%dlﬁers such as, for exal eEleb,il m hokl%es mtlerlel,H(md "IL-1"), interleukin-2

IL-
("IL-2"),l|nter1A¢\a°ﬁ 1- "),p rgersgrrlltuI(I:)ngzvﬁl3 ‘et’l ?ﬁatl:%p age S Sforllcy saﬁmulfgltlltnsé) . é(; orn% &M%SF"),
granulocyte €NHiBEHiUtatimgTdetbPetneBrifigholtids tofmrdracesrsd PorEgHRRifEdYor conjugating
such therapeutie mpairitdganihadics arganellknawsdises:, & the Aol ale, sdviodastpnal Antibodies

For ImmunoRee SR CansenTheraRi R Mengeional AnholenAnd.aaeer Therepy,

Reisfeld et al. g{iﬁs' ), PP. Alan R. Liss : Hellstrom et al., "Antibodies For Drug
Delivery”, in EotitbIRc Drig DERRy @hdEad:) TRt oftetdtrtioas oIpirs 6225 5itMaTcel Dekker,
Inc. 1987); ThohipstiAntipday20ctabierd Didiytbtoxio AgemnteniR CaradpaRherapypAldRBview”, in
Monoclonal Agibagies84sBiglogicalAnek fdinical - HRRICRHERS nBipehrtagt sbuleesmlspp- 475-506
(1985); "Anala@is, tResu?{%ﬁ, And Futlg}eEngo&syﬁctLve @) Thet Thec{gé)eutic Use %1;2 iolgbeled Antibody
In Cancer THEASyA & S0 ORIGHAEAN IS AL ES I SHEAF ETe S M Fridrdpy. Bafdwin et at.
(cds,), pp. 30B:i GhsabhermithPrelisrtggs pndriuithprpicanalEcutehadyr ByretArah HAtEssing

GT468 and/or being characterized by association of GT468 with their cell surface to effector
25  cells and may trigger Fc receptor-mediated effector cell activities, such as phagocytosis of
cells expressing GT468 and/or being characterized by association of GT468 with their cell
surface, antibody dependent cellular cytotoxicity (ADCC), cytokine release, or generation of

superoxide anion.

30  Bispecific and multispecific molecules of the invention can further include 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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23Cytotoxic Properties Of Antibody-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. 30IIl. 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“@HRRAEIRANY e LORTOATS TRURAdY ApaRaR A UBRREHabRRAT LAY ER Pl G s those
disclosed in Renamngtdpent bre Sciempee, and BracticecodlRharmamhai Stindnditiothe G&oeiard tied., Mack

Publishing Gg, 4f5 28100 R And 395mInsene. Smbediment.dhe.compasiions inglude a.mbipation of

multiple (e.g., two or more) isolated antibodies of the invention which act by different mechanisms,
e.g., one anhBRiay VRRdHSrBUSRIFRSRY SctdBgehfal aREeDE b abin P AR AISEREF antibody
which predofaittatedytiastsabybind ucing apopthsiss Biikrenacetical enppasitibng detfestnuention also

can be admiglglersd.incamRnalen daraRy o s fOMb AL MIAINET A0SR AATRIE. the

combination therapy ca ude a 10 composition of the present invention with at least one
anti-inflammafdtiagent GH At Ra¥RdridintoRtnphedsivE adeh ooty 4 bl ErtEnth

therapeutic agenis inallide anaatmarenaiid kporsaloniysagrnisgdudem as a steroidal drug or a NSAID
(nonsteroidal anti-inflammatory drug). Preferred agents include, for example, aspirin and other
salicylates, Cox-2 inhibitors, such as rofecoxib (Vioxx) and celecoxib (Celebrex), NSAIDs such as
ibuprofeh 1.5 (Wiegirbodianan, tepbispstaic ANAmoRYsPRetio RCeNaped Sy salind semEniscly, diclofenae
(Voltaren), pisaxicaspdipiteackketap i dQrdisindiftunisal KRokabidkaabumetenaidzrlafen),
etodolac (Locﬂng)Fo rozitnbgga){%o) 1?0”% indpr‘g{etchg_cinor(lggocin% . IQ. anotggggmrg%giqent, such
therapeutic acg%lntsvi'nc lfdzénégeﬁts ea Ing b the? ep Etion or 20finetional iactivation olfl?egulatory T
cells like lowidement yeteroih ssphanfid vapitie GMEashainibowicect aatiesibrdaintLadiy etabtdlSantibodies.

In yet anotharspypgdippentx Sl heyaprubic AgaRisdnciel anaeionesechesaihepeutics, such as
Taxol derivatjves, taxo itahin, 5- racj xorubicin (Adriamycin), 25 cisplatin (Platinol),
cyclopﬁg‘sph%?ﬁll%lsézS(leyf%ggﬂ%?@géc%%ﬁ?ﬁggég@ ﬁﬁgﬁ% her embodiment, antibodies of the present
invention may be administered in combination with chemotherapeutic agents, which preferably show
therapeutic gfficac)iypatieRtswyierag.Hom RIRARLHN NG BAFIH GANMLOLOMATIAN GAFRE or other
cancer typesﬁi%'cgﬁga gpgggg{tlsp?cgr Qr? li?cl-rg;'armnaR or an Fc-alphaR present on the surface of an effector

cell, and a second binding specificity for a target cell antigen, e.g., GT468.

In one embodiment, the binding specificity for an Fec receptor is provided by a monoclonal
antibody, the binding of which is not blocked by human immunoglobulin G (IgG). As used
herein, the term "IgG receptor” refers to any of the eight gamma-chain genes located on
chromosome 1. These genes encode a total of twelve transmembrane or soluble receptor
25  isoforms which are grouped into three Fc-gamma receptor classes: Fe-gammaR]1 (CD64), Fe-
gammaRIl (CD32), and Fe-gammaRIIl (CD16). In one preferred embodiment, the Fc-gamma

receptor is a human high affinity Fc-gammaRI

The production and characterization of these preferred monoclonal antibodies are described
30 by Fanger et al. in WO 88/00052 and in US 4,954,617. These antibodies bind to an epitope of
Fc-gammaRI, Fc-gammaRIl or Fc-gammayRIIl at a site which is distinct from the Fcy
binding site of the receptor and, thus, their binding is not blocked substantially by
physiological levels of IgG.r Specific anti-Fe-gammaR] antibodies useful in this invention are

mAb 22, mAb 32, mAb 44, mAb 62 and mAb 197. In other embodiments, the anti-Fcy

54




30In 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. In still another
embodiment, the antibodies of the invention may be administered in combination with one or more
antibodies selected from anti-CD25 antibodies, anti-EPCAM antibodies, anti-EGFR, anti-Her2/neu,
and anti-CD40 antibodies. 5In 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, 'pharmaceutically acceptable carrier” includes any and all solvents, dispersion media,
coatings, anttisegiteriatiboity areifungalzaddors, dSwiowid artlaatiseip 12 (HR )d dheyinglegientsydand the like
that are phye&@&&@gmpmﬁth@ ﬁ(%ﬁﬁ'lﬁeéﬁ@o&@m%ﬁl%t@l@? fariniayenpusmiamuscular,

subcutaneous, parenteral zﬁma or epidermal administration (e.g., by injection or mfusmg{j Depending
on the route P& afﬁe%@t%lgéﬁgpgﬁengzizémtﬁ’ﬁ%BW“Bﬁ%éﬁﬁllé“ﬁﬁ’@%lﬁméﬁ ific

molecule, maythe doatéchinTypaatatiatdootbkechthe ddmpobrrd4irdsvtherdeticheofi@acidsiand other
natural %ondﬁ g@@kﬁtmp(amggg@g&m%owwgﬁ ‘pharmaceutically acceptable salt" refers to a

salt that retains the desired biological activity of the parent compound and does not impart any
undesired toxicological effects (see e.g., Berge, S. M., et al. (1977)1. Pharm. Sci. 66: 1-19). 20
Examples ofisuch aa&smmmammmmsmmgdmm@dfmm Ba&éseMdsqﬂdittmﬁ salts include

those derlveg]f%qbg%négpho {]qgmalch% pt ggCEg&%tBydg chlrig, DIHE, ,@h%%EJ‘Pé‘&Ca (gwsuch as

hydrobromi ﬁ%Ig/drmo orous an as We A8 from Montoxic organlc

aliphatic moffeP$hd H‘&hﬁ%@@/% ‘é(lﬂﬁ%‘ﬁiﬁé‘ﬁﬁbéhB%hhﬂé‘&?‘é%ah‘&é"héfﬂ%%ﬁ?@?ﬁ@%nom acids,
aromatio acitiss atiphaticaandeptomatimsulienie asitisiantethenikeoBase additianisadmingtude those
derived from_al h metals such a um, potassium, magnesium, ¢ Ic dthe like, as
well as from foﬁ@% organlc a?nr?r?(laossorsnﬁcigso% I\?%P%enzyfwﬁyﬁgr% éﬁamlsﬁ\éer |tjerﬁf%i?glu\{:amme

chIoroprocaﬁ%«ﬁ‘%‘l%dfﬁﬁ’éméié‘tﬁ’@ﬁo‘l‘-ii’l*?‘?ﬁ“?!is @fh%ﬁeﬁ’eéllﬁnﬁﬁé broteiakl aitd e ﬁkéOWW’é’ﬁmposmon of
the present m&%w&aﬁﬁe@é@?ﬁmm&ys@giﬁriﬂtuco&ma&bﬁd&hmgmmoﬂy&mu%wﬂ be
appreciated b illed, artisan, the ro a&q or mg de of inistrati |II vi e ing upon
the desired reés/u%? QFE ql e%g%l 5’0Ptrfna B% can reluarlrr’ealf m {::a%)r?eﬁrg hafl?/v?%d?%t‘gc% t%
compobhd agamwéudn@@as@smc% %Oélé@ﬁnﬁﬂ@he@ @16&5@ GM-CSF (Morton, H. C. et al.

(1996) Critical Reviews in Immunology 16: 423-440). Four Fc-alphaRI-specific monoclonal
antibodies, identified as A3, A59, A62 and A77, which bind Fc-alphaRI outside the IgA
ligand binding domain, have been described (Monteiro, R. C. et al, (1992) J.Immunol. 148:
1764).
20

Fc-alphaRI and Fc-gammaRI are preferred trigger receptors for use in the invention 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

25  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
30  working by inducing apoptosis.

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

fragment that binds the Fc receptor of effector cells. Preferred antibodies for use in the subject

55




formulation, including implants, transdermal patches, and microencapsulated delivery systems.
Biodegradable, biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides,
polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for the preparation of such
formulations are generally known to those skilled in the art. See, e.g., 5Sustained and Controlled
Release Drug Delivery Systems, J. R. Robinson, ed., Marcel Dekker, Inc., New York, 1978. To
administer a compound of the invention by certain routes of administration, it may be necessary to

coat the compaAd il OhECIBISIS iR comaauar D A Rle Rl 19,40 RIPYEL s jgactivation.

For example, the compound may be administered to a subject in an appropriate carrier, for example,
liposomes, or ABHRAEOBHarmaceutically acceptable diluents include saline and aqueous buffer
solutions. Liposomes include water-in-oil-in-water COF emulsions as well as conventional liposomes

(Strejan et an(1984) . Neurgmmngk. T, Ty L5Bha mageutically agceptable garfers ingjude sterile
aqueous solutions or ISpéI’SIO_nS and sterile powaers Ol‘a{he exte.mporaneous _preparatlon of sterile
injectablebsolGffepieramaie pé rsisREUTHECtRoasef SRR IFRSdRatkirP eribrreT ephatipmpebasteaflgractive

substances isikawn et ExsRP! insafas asianicenvantiomalaedia hagent ésigcppatible with
e e AR R heleolin e Phgmaseucal CompasIianochihe ANenIRD S

20contemplat ary active compounds e incorpora compositions.
Therapeutic dgh#positionsagielzasy s osnbeytisritesinwgistabieutnwgbilshecdonditiesdéanasiifacture and

storage. The gaMPESHQNCANLE:fAHNBIRIGHIRS R o0 L RIausmuisIgR 2r EiPREME iother
ordered structure suitable to high drug concentratign. Z{he carrier can be a solveﬂu or diiPersion
mediumoontSHTG HoP IR T U (B PSS PO RS LRSI S oS BRR GRcol, and
liquid polyethyidnenicaiidndtdeptndinandisiatabiemixiords\Bleteot Ehe propamhilidiyabin die
maintained, fo5 GXARAIBRY F3P Ul DG SUE SRR by dhr malbieRRNGR Rl required

particle size in the case of disgersion and by the 30 use of surfactants. In many cases, it will be

preferable to FRERER fE5RsNRE 16l PR RRSRARING ARHENS IR AlEEherg BoRH S L i B orbitol, or
sodium chloridgsinther contipgsitiosilsRipigngedtalngeeptidn ahtherjedtadie,comfbsitions! can be

brought about, by HE%H%J'%%@%%%&EQE@E&%@Q %9%&&%&?49%’%@?%%94%%%@% SXAMBIE

monostearate salts ‘an n. Sterile injectable solutions can be prepared by incorporating the

active compoliffl f# fecFEG o Sellai7b bR T GRaed BRI SOIEIGHE SRR dARhBARREN of
ingredients enupieyatad aboyemasKequiresknfedigiaed tayuptesdizatio By mesabivatannh@aneally,
dispersions arg prepared by Incorporating the aetive SomPoURd N0 &3S R -bearing cells
against targets. An effector cell can phagocytose or lyse a target antigen or a target cell.
20
"Target cell" shall mean any undesirable cell in a subject (e.g., a human or animal) that can be
targeted by an antibody of the invention. In preferred embodiments, the target cell is a cell
expressing or overexpressing GT468 and/or being characterized by association of GT468 with
its cell surface. Cells expressing GT468 and/or being characterized by association of GT468

25  with their cell surface typically include tumor cells.

Bispecific and multispecific molecules of the present invention can be made using chemical
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.

30
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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vehicle that contains a basic dispersion medium and the required other ingredients from those
enumerated above. In the case of sterile powders for the preparation of sterile injectable solutions, the
preferred methods of preparation are vacuum drying and freeze-drying (lyophilization) that yield a
powder of the active ingredient plus any additional desired 10ingredient from a previously
sterile-filtered solution thereof Dosage regimens are adjusted to provide the optimum desired response
(e.g., a therapeutic response). For example, a single bolus may be administered, several divided
doses maysehadiihistehe hmdergtispecdictiies dosermeiysber prppdetionatlyi¢gduCeshplinpaseased as
ncared Rotoilie.eaancian oL sdierapenl sialan R ARRCIRINAdaNIAgeRUR © omulate

parenteral compositions in dosaqe unit form for easé of administration and uniformity or dosage.

Dosage urittéffn &&tfded Hreréi 4% phyieanyifbretsctinitsietnearad Ity doBages for the

subjects tahiedbeadiarahoinicRNEIMEBs, predatespinaed apnantityroiNgtivecempad calculated to
produce thg desi herapeutic effect in lation with the required 20 pharmaceuytical carrier. The
specif%catigqg?{ﬁegll ¢ c@gég lﬁﬂzl%?orms of ﬁgﬁr?\l)fention are dictated bsx}llg%sa% direc ?137 gg}g{é{;dent on (a)

the uniqueHeiraidrarrtidacosithexaatecedmpiiind ale-éParticatarctaerfpeaniciefistt #b be achieved,

and (b) the lipdtations. inkaresbin 4B ar ofeompOURENPECNAN AclivessomPRWId dersthe treatment of
sensitivity jn.indiviguals. 25Examples of rmaceutically-acceptabl jaxid ' le: (1) water
soluble an%?(t)}gﬁfjxélﬁ & s,sdgﬁhé% g‘soé(%r%i%%%%g, c\fysatlélllﬁe?%eydrr&% O lg; @o%‘ﬁﬁné%izg’lﬁg,ggdium
metabisultBesnserli . $btfitecanth B3¢ 20k 8125 0ilasdulshmiarstiakidalmsunet { 128 AICSrBYbPalmitate,

butylated hydsexyRpigelectRfdfihdyiaied-BYNoXvirtuene- B, ieaithiaimrrvb gallaie
alphatocop%ero,l, ? d t@}he;ﬁg%@) metal chelating agents, such as citric acid, ethylenediamine
30tetraacetit-2¢id (%I) *&8fbitol; tartaric acid, phosphoric acid, and the like. For the therapeutic

compositions, formulations of the present invention include those suitable for oral, nasal, topical

(including kRugcahanthaHplineuabi«echal o Yadiarl and/ehParepipiahadminisiaien: dhgfgrmulations
may conve#iently be presented in unit dosage form and may . be prepared by any methods known in

the art of pHaliaCy e PHB" S SRS BRAM 858 DI8n PR AR b b ABIREN P S €S fler material to
produce asirtglémiosadge forg witloaiy degiéedingupon theoddibjedbdreihsutfisabed resmtidhe particular
mode of a‘ﬂ’[@{‘é&iﬁﬁf?ﬂ%}pﬁ@ﬁ@@&ﬂﬂ@&@&@cwe ingredient which can be combined with a carrier material
to produce a single 5dosage form will generally be that amount of the composition which produces a
therapeutic

Alternatively, both binding specificities can be encoded in the same vector and expressed and

assembled in the same host cell. This method is particularly useful where the bispecific and

20  multispecific molecule is a mAb x mAb, mAb x Fab, Fab x F(ab'), or ligand x Fab fusion
protein. A bispecific and multispecific molecule of the invention, e.g., a bispecific molecule,
can be a single chain molecule, such as a single chain bispecific antibody, a single chain
bispecific molecule comprising one single chain antibody and a binding determinant, or a
single chain bispecific molecule comprising two binding determinants. Bispecific and

25  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,

30 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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effect. Generally, out of one hundred per cent, this amount will range from about 0.01 per cent to
about ninety-nine percent of active ingredient, preferably 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 administration also include pessaries, tampons, creams, gels,
pastes, foams or spray formulations containing such carriers as are known in the art to be appropriate.

Dosage forms:fafighetemcrlat bansdaiiiakd taadondsisiiatiomelegonapesiianrsiakibistmagntion include
powders, sprays, gintments, pastes. creams, lotions, .gels, solutions, patches inhalants. The active
compound mg})//agte%ﬁé e{% it Ea?’é@%ifgcggﬁéﬁi%fsﬁﬁ%hggagﬁg}lﬁgggoe%ﬁég fyoa c%;p afgréglc%{r‘arﬁér, and with
any preserva\Esnasytisrshorqmplsstaras Whiekondyse myuifedvanthel phisesmpresteral
administratiorfoaBghnaininisteras parentes aliioagivaedberainmeans madesefrdmnisiation other
than enteral opical.administration, usually by injectig nd includes, without limitation,
intravenous, ?i%?é%%%eéu?éﬁxﬁ'l t%%frteﬁlgﬁ% %{iheggﬁlﬁl Sré)érg%asd?ﬂg?ﬂn Pgscf‘réﬁﬁa ,e”l\lf'i3 rtg‘g;rra jac
intradermal, iftorise rive nkssiotraavsirackryall sshibautandbeu L slobtintictdeictinttdanticul a8 ubbapsular,

suharachnoidyintragningl sRick 8l aRd 2&inyastemakivisctionand infusion. Fxanplemaluitable

agueous and nonaqueous carriers which may be employed in the pharmaceutical compositions of the
invention inclGOXMFRERY BHIAGPESHMYIs (such as glycerol, propylene glycol, polyethylene glycol, and
the like), and suitable mixtures thereof, 30 vegetable oils, such as olive oil, and injectable organic

esters, sych gg WLQL%{%%;Q%EQP” 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 ust GPelFaIBT s T RS M BB Tol RSy ARI8B B Aok GUiRRAnfe it s D eservatives,
wetting agentsieenmulsifyingtage pigancuchspersingtagentsdiRggeentimninhthe presenses)odr a
microorganisigmay,he erguked aathhy:sterlizaignprocedurgs; Andsby i nelusinn afvarious
antibacterial and antifungal agents,%or example, paraben, chlorobutanal, phenol sorbie acid, and the
like. It 5 may HRB B ORILRE S RICThEeHEe i SB ORI Y SHIROEREREL I & &b dmMPBAIBHBE; and the
like into the cempositbns.cinoadditi@anyinolodiy edyadgsarptiois dttheciméctabie ipipanislee Udical form may

hedbmlfgtht aboyt by G INCIMEION Ah.age Bl R ds!ay ARSRERtON SHERASHIMmIAUE MAnostearate
an elatin.
J mitomycin, etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin,

daunorubicin, dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin D, 1-
dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and

20  puromycin and analogs or homologs thereof.

Suitable therapeutic agents for forming immunoconjugates of the invention include, but are
not limited to, antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6-thioguanine,
cytarabine, fludarabin, 5-fluorouracil decarbazine), alkylating agents (e.g., mechlorethamine,
25  thicepa 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
30  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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10In one embodiment the monoclonal antibodies of the invention are administered in crystalline form
by subcutaneous injection, cf. Yang et al. (2003) PNAS, 100 (12): 6934-6939. When the compounds of
the present invention are administered as pharmaceuticals, to humans and animals, they can be given
alone or as a pharmaceutical composition containing, for example, 0.01 to 99.5% (more preferably, 0.1
to 90%) of active ingredient in combination with a 15pharmaceutically acceptable carrier. Regardless
of the route of administration selected, the compounds of the present invention, which may be used in
a suitable hydrated form, and/or the pharmaceutical compositions of the present invention, are
formulated into pharmaceutically acceptable dosage forms by 20conventional methods known to those
of skill in the/sribadiesaf tho prryentavedation gt satibecrtiedivd iestirrdisseiprgisaododioalddmpositions of
the present inyeREon Brayhmvalied sehasiaRbiaiR arisphauRtafitie astivedrgredesswhich is
effective to achieve.the desired therapeutic response for a particular patient, compositjon, and 25
mode of ad I S s B N MR cepend upon
a variety®of ghetHacBRiidte Feictb FESIIBRIdiRg Hic REFIRIPB TS A RfcEABHEEFHRIJERIGAL 0f the present

inve_ntion empi@g’teﬁi,cumlr@uteem‘padmimgsﬂtatim,_menﬁmetm atminisirationy, taearatadf excretion of the
particular COgb%lé&gipSb@&sgﬂéoi%gxﬁedt'ﬂ%ﬁ?éﬁ@p%ﬁ\q{yt.%%Jﬁ%‘f@ﬁp%%lm&@;’90%’ &QMpounds and/or

materials used in combination with the 30particular compositions employed, the age, sex, weight,
condition, gty AR RH AP Y5167 i SERCRY HaErs b e h St ASGETHY HFahte A SHHOM S Sactors well
known in thecroedinaloardiphidpiaysidiar qrateie smarantiai ngoasdinfacyos kit indierarycan readily
determie anghpigsf e leHde amPun! Al AN BAGRUGR, cameaRlion Fdyied. For
exampre, einterleukin—z ("IL-2"), interleukin-6 ("IL-6"), granulocyte macrophage colony stimulating

factor ("GM-CSF"), granulocyte colony stimulating factor ("G-CSF"), or other growth

factors.

15  Techniques for conjugating such therapeutic moiety to antibodies are well known, see, e.g.,
Amon et al., "Monoclonal Antibodies For Immunotargeting Of Drugs In Cancer Therapy", in
Monoclonal Antibodies And Cancer Therapy, Reisfeld et al. (eds. ), pp. 243-56 (Alan R. Liss,
Inc. 1985); Hellstrom et al., "Antibodies For Drug Delivery", in Controlled Drug Delivery
(2nd Ed.), Robinson et al. (eds.), pp. 623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody

20  Carriers Of Cytotoxic Agents In Cancer Therapy: A Review", in Monoclonal Antibodies '84:
Biological And Clinical Applications, Pincheraet al. (eds. ), pp. 475-506 (1985); "Analysis,
Results, And Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody In
Cancer Therapy”, in Monoclonal Antibodies For Cancer Detection And Therapy, Baldwin et
al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al., "The Preparation And

25  Cytotoxic Properties Of Antibody-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.

30 I 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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physician or veterinarian could start doses of the compounds of the invention employed in the
pharmaceutical composition at levels lower than that required in order to achieve the desired
therapeutic effect and gradually increase the dosage until the desired effect is achieved. In general, a
suitable daily dose of a composition of the invention will be that amount of the 5 compound which is
the lowest dose effective to produce a therapeutic effect. Such an effective dose will generally depend
upon the facterimgiescsikédsabonalidtisgref@machtat Avkiinstatohbeictral/Brooscyntmuscular,
intraperitonegly o swcuianeaus \peferalpy. adreipistered praximakio the, sitg.eb dhgtarggt. If desired,

the effective daily dose of a therapeutic co é)osmon may be administered as two, three, four, five, six

or more sub{5%8 “i‘@’%tﬁmt’r‘}fsf‘e"r‘é‘absréﬁ‘a?a‘t W‘%‘tpéf)ﬁ%p%‘té’fﬁt‘@ﬁ)a’l?t‘ﬁ?&f&ﬂg‘ﬂﬂl?m &%ﬁ/ optionally,
in unit dosageviartios Whibhlecittig gpdssilylexéohaicnmpgundechtiredyres@htirvdemtimitetp dve dgministered
alone, it is prg @P%%@@ﬁmgat%tﬁtttammett@ﬂaaﬁb%mﬁmgeauﬁﬁtietmetm&@gmgos'tlon) In
one embodlmen e antibodies of the invention may be administered by infusion, 15 preferably slow
continuous ifR988H%over a long period, such as more than 24 hours, in order to reduce toxic side
effects. The administration may also be performed by continuous infusion over a period of from 2 to 24

hours, such ag.Qf QM &1 dapDQHERs %‘f“%ﬁe“?gvgﬁ%n% be.fepeaintQasar Mes-Hnapas necessary,

for example, after 6 months or 12 months. The dosage can be determined or adjusted by measuring

the amount 6?????‘%Ih‘flnf:fFﬁt?iﬁeélcmﬂ’a‘?tﬁﬁﬁﬁ%ﬁ‘ﬁrse%ﬁ}8dt’§§?lﬁ‘i’>‘ﬁa88’f‘rm‘?i‘”§ﬁ%tﬁ?fh“i’ﬁ Whblogical
sampleiy usmgpasitiewdidiypioresntibndesontvith taigst the antixBddH8antigadiesat reaebanother

embodiment; the antibod ts%eagg A0 MRt RLR0 A PR ENARGEARR ARV SHER@S of Gr RBRE @ Week for
a period of 6 months or more. In still another embodiment, the antibodies according to the invention

may be admStFRTBY S YedhHth imhdMg oS A SHUgf 8 anbtiBody A48T IT4684llowed by an
infusion of ammélatibadyedanskeki68 gonjugatedt tdoaeradipisctpper ddetegisrayiataybe-repeated,
€.g., 7 10 9 daysi3leks, Therap st cAPRsiions casberdminiateracwith medicalirgeas known in
the art. For example, in a preferr dlment a therapeutic composition of gue invention can be
administéred Wi Asd) efé&%"ﬁ%f%‘b@? B 1rﬁ@?ﬂ%ﬁ“ RN %‘?ﬁte (TR Slsaéd in US
5,399,163; UY 81888)85irp1is:, Bid885; W&obrokd, 4081435 4i194dis880DLSb#)7 988Rktene US
4,596,556. E@g‘g@tgse@gd@gg-(lﬂggwgb IxRIACS: @ﬂgymd&l@%u&e&ta&tmmeﬁm invention include
those described in: US 4,487,603, which discloses an implantable micro-infusion pump for dispensing
medication at a controlled rate; US 4,486,194, which discloses a therapeutic device for administering
medicants thioagtitttecskipdit @y aly P83pevhicheSntisetbstssagente dietitipicinfasiorigtomgr for delivering
medicatign ahadERGISRdRiVSIen Fﬁt%ghl§o4y4‘ﬂ7oa%4hwm&b déselepaspRovpkiahle Havdmplantable
infusion appara sdfor con uoustdfﬂg r%(ell\{er Lg) 439 196, which discloses an osmotic drug
delivery system Oatflrig mutti Chamber ¢o p%trr fents: and US 4,475,196, which discloses an osmotic
drug delivery system. Many other such implants, delivery systems, and modules are known to those

skilled in the aryetwn@iamﬂetmmmmpamméﬁes ptiaR wtta&@athtaetfefwwated to ensure

proper distribution in viv exam le the blood-brai rrier Bld ude highly
hydrophilic com%ouncflx qro elﬁasﬁvr%s’th%{(tmﬁ 8%6%%1 cr%c%ﬁlmpou% e }ﬁl\rllei on c?’os "the BBB (if

desired?, ‘3theylﬁ?iﬁlb&%Wla@é@?ﬁ?@km%écﬁqms&?%’q;&e%thM@@M&ﬁ%ﬁ%ﬁg liposomes,
see, e.g., U&Ami%&@eglbfuﬁé %7405481@8&1&5 2399133 lad ki HRESOMES FARMEMSAPHSEE ONe or more
moieties whug? hseeleé: ye ens orted i épbsg %lct:lc %Irlg g&tocrgg.ns a?nd tQtlijesn tenh ce targeted
drug delivery (see, €. ﬁ/ ana dﬁég lin. Pharmacol 8@@ xempslary tar&etlng
moieties incleE e bWBtGﬂﬁf{Sé@éV @ §vas GrEs 1B TG Bs) ¢ Enaﬁiiﬁgfdeé espiezawa et al.,
(1988) Biochem. Biophys. Res. 20 Commun. 153: 1038); antibodies (P.C. Bloeman et al. (1995) FEBS
Let. 35 140I yal is et al Atﬂé' rob: A9 %Cﬂﬁ'znﬁ ther. 39: 18 factant protein
A recepétor (Bn!g%%\%nt aher X bé& e% sfolot%ilé26\3§1n 3 In o%% enﬁ%o%%m%nt ofq eﬁearlnventlon the
therapeutic Cﬁﬂwmﬁﬁs‘ﬁ‘ﬁh@qm@ﬁ?@h or autologous penphera stem cell or bone marrow

transplantation.
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25 formulated in Liposomes. In a more preferred embodiment, the liposomes include a targeting
moiety. In a most preferred embodiment, the therapeutic compounds in the liposomes are 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 30action 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 thetantiaedies aboyines: Otif(ak)Rohagroents. muetion rafeyencessankedade to
Cunningham-Rupdles, €., #hag %, Grifith By Jceenan b (1992) Rielggical activities, ot
polyethylene-glyco’l |mmunogfo uciln conjugates. Resistance to enzymatic d%grécfgtlon.%munol.
Methods, 152 21tpdig el $5 R #dEpRIng.90% Pt tantiredigansfer of immunoglobulins, Ann
Allergy Asthma Immunol, 74: 279-283. 5 A "therapeutically effective dosage" for tumor therapy can be

measured_by objective tumar respanses which can either he complete or partial. A complete response
(CR) is de ine%lageﬁg .cﬁnl%%l,errgl%%fglgeféé\ll%%? gﬂ%?%ek\a’/ﬁd%n(t:%d disease. X p%ertfa rlerlésgacg%%elr](PR) results
from a reducti6Pihizasgreyitatdfior 2hre Brigedatia CtRidenta compichifr totiypdghession is a
10measure that characterizes the durability of the objective tumor response. A "therapeutically

effective dosa%()e" lfltsz)(g dtuhmor therggg{}can alsﬁgybe meaaured by its to staati)li‘lijzgllthe rogression of

abilit
. 5. ereimn ACEUTIC acceptable carrier IHCTUA an I solve
disease. The ability of a compdund to IRIBIY cANCar can b evallisted inah anmal moder System

predictive of efigEdh HGMANCAMNSs. Mmitbrpative BRd1 sntHig g0 pers ofiwienin pOLitoFPBdIbe
evaluated by examipingdhe afdlity-ofitbenaompeunsbisgiahibit el GrpyiatapePiRsiaRkinsVvitro
assays known totatlQ]ee sllgirllelgltpractitioner. A t@g&g}peg&&%{%ggfective amount of a thera CFelfIrEilg] compound

1 avenous, ntram US, are mna I € -
can decrease tumor size, or dtherwise ameliorate symptoms in 5 sﬁ]bjec’t. Bhe of or inary skill in the

art would be apfatysetemitre SticH evRIupitdnbssed Slsrsudngartdhe wytthe’ sdpjertstiizetithe severity

of the 20subjegtsyeppiRme, a8d iheopayliewaiirnaposiianRtimuibRtadMmBiskation.gsiested. The
composition MUSELe SigHIR AN LG EINP EXEeRE NRL NG SOMPIRIUIANIS RIMISRR LY that

15  may inactivate the compound.

A "pharmaceutically acceptable salt” refers to a salt that retains the desired biological activity
of the parent compound and does not impart any undesired toxicological effects (see e.g.,
Berge, 8. M., et al. (1977) J. Pharm. Sci. 66: 1-19).

20
Examples of such salts include acid addition salts and base addition salts. Acid addition salts
include those derived from nontoxic inorganic acids, such as hydrochlorie, nitric, phosphoric,
sulfuric, hydrobromic, hydroiodic, phosphorous and the like, as well as from nontoxic organic
acids such as aliphatic mono- and dicarboxylic acids, phenyl-substituted alkanoic acids,

25  hydroxy alkanoic acids, aromatic acids, aliphatic and aromatic sulfonic acids and the like.
Base addition salts include those derived from alkaline earth metals, such as sodium,
potassium, magnesium, calcium and the like, as well as from nontoxic organic amines, such
as  N,N'-dibenzylethylenediamine,  N-methylglucamine,  chloroprocaine,  choline,
diethanolamine, ethylenediamine, procaine and the like.

30
A composition of the present 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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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 25 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, polyaleohols such as mannitol or
sorbitol, and sodium chloride in the composition. Long-term absorption of the injectable compositions
can be broughtabladhyiiecltidingrpithe, 3Geammpasitignass agaat wmi@hla@ewﬁeaba@mpéi@n, for
e 2 bl BeRosERre's SLUBAIN, WHERg ATIELAmpaUnG RaiNcRERLEeles, 9
described above the co pound may oraﬁ@ ddministered, for exampie with ah inert diluent or an
assimilable eBfbaBxtdsE RYyEselicsifMelipeasrSbRTAVERtT H%@aéﬁﬁ%éhé@f@ﬁ@hf@ﬁng
immunoconjugetesyabigpecifinshntuttiispeciicess gariposikhons antosthenideivatwes slesepbed herein) of
the preseqt Invzalien hay e onmeLeUR IhSIeBRNIs LIPS Iaalying [bediggimentofdisgiers involving
cells expressing 0T468 and/or being characterized by association of 01468 with their cell surface. For
example, the %%‘tlfﬁbé‘?és%%iﬁ‘ﬁ‘ekaél?ﬁﬁustered to cells in culture, e.g., in vitro or ex vivo, or to human
subjects, e.g., in vivo, to treat or prevent a variety of disorders such as those described herein. As

used herein, e JermisHRIEGhpIRHAGPERM {0 REIEE Lugian.ard HonsRRaRmaNiMals wpich respond

to the 10 antibodies against 01468. Preferred subjects.include human patients having disorders that

can be corredt&§tta e‘fP(?Fa%aCBWHﬂHﬂ?gvmg’eﬁsé‘ﬁageﬂglS il ;S‘é%ﬁ&%?“&‘&n@‘%&&@f@ﬁ%a by an altered
expressich patteentafsGiid88tandFor exaaltkrelt patipennd maaysbeiition tir@T#HE8svhitvtireancell surface

compared to wﬁﬁla&%&]&%rth%aﬂeu%eﬁ%tdnathﬁ%u&ﬁaimaﬂé&d&ﬁn%@ééﬁmeidmierngeferably
achieved through the unct| nal dg Pf[es o the a tlbodles of |nv ntJon 0 media %llllng of cells
en

h
e.g. by mducmg %oerﬁ% S?n%“nt a(lﬁl(lelpen cy 0 Sﬁ?éltylf&ﬁf}réﬁs mc‘(if f/l:sfg' anf1 boéfy é“ipendent cellular
cytotoxicity (Apaegnyrsdigkca fpsisnapsbivsionies beAsietal Iﬁ@@i@ﬂ, Hadonpihiagotyidsis, preferably by
inducing CDC mediated lysis and/or ADCC mediated lysis. 20 For example in one embodiment,

;nst(l)t;gceil §hof Ehe res ngl Qv%rclglqa% eaanbr?rLs’Sl%cx} ), e%liasub ect with a tum r| enic dls%rder e.g., a

aracterized y the esence of tumor cells expr sslunS ° fig%s rSellorrmlé %haractenzed by
association of€s1AGB iAer th r‘ééllWﬂ?@lﬁdﬁ’i@’*’f&“’é‘xﬁ&ﬁ%“ﬂbréé%‘t%hc@}“@%én‘?bles of
tumorigenic disgasesiviichwanbeib iehicthangior poevhntac-ancampassalubi4os axpressing

cancers and tymor enfiies iglusing BreastcANGeL,MRg GARSSE Qastic cARcsH-RVAriAR cancer,

hepatocellular cancer, colon cancer, pancreatic cancer, esophageal cancer, head & neck cancer,
kidney canceF%ﬁY‘és“t&‘fé’?ﬂﬁcéﬁ“aﬂ‘drﬁ%r"ba‘h%é?h&?hfec%n&%fnﬁ‘é%’?ﬁé{%eofn 1% 1Y SRi8PE diate or
advancexb stages;neniptahethgtasisn®0y 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,
25  liposome, or other ordered structure suitable to high drug concentration. The carrier can be a
solvent or dispersion medium containing, for example, water, ethanol, polyo!l (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
30  use of surfactants. In many cases, it will be preferable to include isotonic agents, for example,
sugars, polyalcohols such as mannitol, sorbitol, or sodium chioride 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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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. In another
embodiment, antibodies of the invention can be used to detect levels of 0T468 or particular forms of
01468, or levels of cells which contain GT468 on their membrane surface, which levels can then be
linked to certain diseases or disease symptoms such as described above. Alternatively, the antibodies
can be used to deplete or interact with the 5 function of cells expressing GT468 and/or being
characterized by association of GT468 with their cell surface, thereby implicating these cells as
important me@fiforysiate Mg °‘1‘hf§dﬁ??b‘édabh|@9%‘@%§}‘ééﬁf’§dmﬁ%c§m@a’ﬁd}5’ control sample
with the antix§li468antihody undgpegrditions/thatvatiowniorothe fanmatigiorofod anmpiaxsbetween the
antibody and, 07 468 A6 COWRIRXES. RIMAA BPUARDDE AKhAgaRd CT468 are detected and
compared in the 1.0samplé and a control sample, I.e. a reference sample Antibodies of the invention
can be initially tested for their binding activity associated with therapeutic or diagnostic uses in vitro.
For exampleGdhneatiptibbpkesoeandmeptested bgingdtpuwatytorhetiitiassaypaadlascribedriierein. 15
Moreover, agtiyity ghiRg.amtibogliss i stigaaringaticasteng ellauermedaiedeffgeins.cell activity,

including inhibiting the ﬁ%rowth of and/or killing of cells expressing 0T468 and/gr being characterized by

association SMETAEE AR ThEir R FEGPACE %ﬁ"b‘@ﬁ%sfﬁ&éllf Ifb"rpé‘i?'ﬁﬁ’fp?é QRS BIthe antibodies
to trigger CBQuwindyottepoptesis! camtioelasfayepkr2dnProtocsisifor dgsaymg fee2OEyihgmotypic

adhesion, m@@m%&wt@aﬂgl%%099&%15@r§19%§mbﬁgr@&5%&n 0eARAsdies Qkihesinvention can

be used to elicit in vivo or in vitro one Q more of he following biological activities: to inhibit the growth
of and/b? diffBFEHIFRLEATSE BREASE &P eggﬁﬁ é being characterized by association of

01468 with its cell surface; to kill a cell expressing 01468 and/or being characterized by association of

(11468 with B%s@@é'égﬂ%@&@ Mﬁﬁk@t%%}@ﬂ@@y}l@%lﬁu&%&fx@sﬁ@rlk@@ge%ﬂﬂaag&ﬂ@ and/or bging
characterized bgnseés%c:laton %f 0146 v\%th its cel surface in the Verae&l%e%f 1fffector ells: to mediate

CDC of a celf é’xpr ssfhrge and (élunsg Harad énr}%lesgrﬁy 2SSt Ao of BT4B8 38 with its cell

surface in th@iﬁr@é@mﬁ@@fféﬁmméhﬁéﬁﬁe oaleEROHiOpID St Uk h e dicerpréasing c@TUs8 and/or being

characterizegidhy.asse@atiangf H468unithiisacall surfacepdadndugednapetypic asthesien; and/or to
induce translocagoq into li ?Igo';xas'ﬂ:l% %Qo\%eb%nq (fclm ?468 In a,rt{cuaﬁr em odlﬁnent th§ antibodies
nt or dia

Dr3 8
are used in VIVO orin V%’% treat pre gngsawg \;)ar?em OFb Zgémrelate eases Examples

of GT468- ref@ﬁé&stﬂg@ag%%ém@easaﬁ?éﬁvgr@fh@fgrSéam@éfsﬂéucﬁsa%r@aa%&%éﬁ,%@camer gastric
cancer, ovarjasgarfee thhepaiacel vlateancerckalonccaniern padcreaticCanagity eseplrageal cancer,

head & ”eClﬁrﬁﬁ‘S‘&%rca‘fc%%‘éF &%ﬁ&c@{}%%@é@&%@%{eﬁ@ka]é(:? Q068 tion with the required
20  pharmaceutical carrier. The specification for the dosage unit forms of the invention are
dictated by and directly dependent on (a) the unique characteristics of the active compound

and the particular therapeutic effect to be achieved, and (b) the limitations inherent in the art

of compounding such an active compound for the treatment of sensitivity in individuals.

25  Examples of pharmaceutically-acceptable antioxidants include: (1) water soluble antioxidants,
such as ascorbic acid, cysteine hydrochloride, sodium bisulfate, sodium metabisulfite, sodium
sulfite and the like; (2) oil-soluble antioxidants, such as ascorbyl palmitate, butylated
hydroxyanisole (BHA), butylated hydroxytoluene (BHT), lecithin, propyl gallate, alpha-
tocopherol, and the like; and (3) metal chelating agents, such as citric acid, ethylenediamine

30 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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Suitable routes of administering the antibody compositions of the invention in vivo and in vitro are well
known in the art and can be selected by those of ordinary skill. 10As described above, anti-6T468
antibodies of the invention can be co-administered with one or other more therapeutic agents, e.g., a
cytotoxic agent, a radiotoxic agent, antiangiogeneic agent or and immunosuppressive agent to reduce
the induction of immune responses against the antibodies of invention. The antibody can be linked to
the agent (as an immunocomplex) or can be administered separate from the agent, In the latter case
(separate agmlnlstr dg )mthe &15 cﬁnt'bOd}’nQEn be 9%m|n|stenﬁld befor 0?ft I or. conﬁcurrently with the

be Co e amount '0f active i
agent Oor can pe Co-a |n|Stere nown el’a Ies, e.g., an anti- CanC erapy, e.d.,

radiation. SUe#hHarabsetrreb e Ehrictadisr ivein E?tﬁé?@cﬁr‘?tlsﬁ’é’épia%aﬁé fgentalsyeH as listed above.
Co-administtgitadingf then ahdi-0B868veingineaiels aidthie presamirimapt@ndatthichasaotiterapeutic agents
provides two anti:GANGEE QRIS YNGR 9&%@5@%&%@?&?&‘5%@?9@@@?\% Yigiding a.f cytotoxic effect

to tumor cells. Such co-administration can solve problems due to development of resistance to drugs
or a chahge ﬁ?aﬁeﬁﬁﬁh‘d@%ﬂifﬁﬁt%%ﬁ&owl&f%|EW\RR§H?8“@’HH€|WH@WF%?\FB%YEPR}@‘Wlth the
antibody. Inddiagther particular embodiment of the invention, the subject being administered the 25
antibody is additionally treated with an antiagionic agent including antibodies targeting VEGF or
VEGFR and one or morefcherlnlc gompounds |nh|b|t n nes f ?{L atment W|th or parallel
applicatition oP fnegéod‘nﬁ’ggnr%aﬁ |nr’|epr8veC e per?ni?g?ton 01‘r es‘?ln butk Bini6rs *30in another
particular erfisttReH RPN e TS thieraditje eraeniy 5%%9%%6%@5%@@@? i®additionally
treated with @reampostpe:feratinittagngiouth factar rewepton ségnaling including monoclonal antibodies
binding to the EGER receptor as well as chemical compounds inhibiting signaling initiated by the
EGFR, Hen | or Her2/neu receptor. Target-specific effector cells, e.g., effector cells linked to
comp05|t|onFs°(§“ﬂat’a?ﬁf|Béd@sprﬁﬁ%|§568 ® HHehi Epetiid! %81%86%?} BRI B can also be
used as therapeisticagentsaintptfectorosl gdertatge g eansireyfomahtlew@oesgyeh as
macrophagegREU RN Of MARAGMIES: 49,5%915@'I@&E@ymmgpmanat%@k&u%celIs and other

lgG-or JgA- 5.recept rbe ri cells If desired ?ffe tor ellsc n be obtain dfrom the subject to be
gl, MInistr on of. n# tions of this 1n\ﬁn 101y ICiu ? eglg ers, sprays, omnfments tﬁ
treated he arge speC| ic Bffector cells can ministered as a's spension sf'cells in a

physiologicafi§raecepeanlecborolisiony Hattiantoe igrials Bifnfiisierstresd BabtHaister of 108 to 109
but will varysiegenrdinlg ebnitiecthersige utiphttposaichlgenespbtibe ameatningillMie: sufficient to obtain

localization theEQx% @&e&g@}s & m%eﬂéﬂ??&ﬁi@ﬂ &é@ﬁ@?éd&ge@-mw and/or being characterized by

association of GT468 with its cell surface, and to effect cell killing by, e.g., phagocytosis. Routes of
administration can also vary. Therapy with target-specific effector cells can be performed in
conjungtion Wittriother techigliedrioistento\aldofathrpten Crdtsntral ) anmtehearitineanor therapy using
the 15 compasitiopsafihadaventian and/ anefiesotsalls amadmwith theseycompraiiians can be used

in conjunctlon Wlth chemotkher P,/ lqglglon%é(, comblnptlon Immunc }Qagg%gy rglz%%ge sed to direct two

distinct cytotoxm e ector populations toward tumor cell rejection; For example, anti- ¢S1468 antibodies
linked to antRREERIEFantieerBitlay BEGEEHGH CORRIRRIIN WIFPRSERIEIYA-EEstEebecific binding

agents. 20 subcutaneous, subcuticular, intraarticular, subcapsular, subarachnoid, intraspinal, epidural and

25  intrasternal injection and infusion.

Examples of suitable agueous 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,
30  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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Bispecific and multispecific molecules of the invention can also be used to modulate FegammaR or
Fc-alphaR levels on effector cells, such as by capping and eliminating receptors on the cell surface.
Mixtures of anti-Fe receptors can also be used for this purpose. 25The compositions (e.g., antibodies,
multispecific and bispecific molecules and immunoconjugates) of the invention which have
complement binding sites, such as portions 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 compristh§stargepestieniitaad Biiirenagertiorane ifrentioMarrivapiroprietaefeéetis cells can be
supplementeehidipyriegads ihani o eonpIgME el SHHABIeRNEaNRG cOmplemgRishagpcytosis of
target cells CB@E%ME'% %@9‘3{&%@&%%% tg‘aeur'é‘s‘,’%;&'?%”tﬁ@“ﬂn%sk@n%%%‘?o@/ bﬁh‘%&@&i%fa%%mp'eme”t
proteins. In another embodiment target cells coated with the compositions of the invention can also be
lysed by confféisat apsetiahBRBP EniBBammetiopi BthpbsR rerdictaeidnsahifisnidie Mot activate
complement.miheleda pasiinns aidhecvenitonaas) aldoabeugdevisiencditegeags tthkeomplement.
Accordingly, Wil 1% SERRR.CLINEANNENON. A compasiions sampiing.antheiss, multispeciiic or
bispecific molecules and) serum or complement, Thes C(_)mposm(%ns are advantageous in that the
complement T3 oEafEausiciBed Brokmirs tiamalasars aTRish felrispreernt v BrpEHRISR cules.
Alternatively,nbecamithedieisgantiltispecific or bispecific molecules of the invention and the complement
or serum can be administered separately. Binding of the compositions of the 10 present invention to
target cells may cause translocation of the 0T468 antigen-antibody complex into lipid rafts of the cell
membraiie. SBEAFARSHIRAH A RS s ighPaLRs Y Bt SNERIN- R fIBHRItttesEalich may
efficiently activaterantd/anaahanseGCC.fAYangpithin 2068 sENp8, dithg Presentiiveniion @ee Kits
comprising the apiiRady compRSItens.4a:0f the InwanipRfe.g pantibadicsiand immuaganjugates) and

instructions for use. The kit can further contain one or more additional reagents, such as an

immunosuppfBEBiie PEAGEHR® & ¥SASIBRTC Ll B RAF SO SO BERIR" SPURHB Rofsamlfitional
antibodies of tlié ivehifbntery. prfcaabiibddly tva%ihy afcermyenpesttany activity)nROAcTrdingly, patients

treated yyth %gp%xu@iggn?gggﬁggko&;@grinvention can be additionally administered (prior to,
simultaneously with, or following administration of a antibody of the invention) with another therapeutic

agent, such as a eytotoxic or radiotoxie agent, which enhances or augments the therapeutic effect of
the antibodie8«whtblesineiehtioout2 Siredtheiserndosilenistsththeonpbjuds cathberastditioreitiptreated with an

agent that moailatasy s-Gse&MANERSIOhIRRIRISoHEBXRISRSIOR-RL At ShF&idampraer Fe-alpha

receptors by, for example, treatln% Jgguﬁal{l%ject wm}wl a@ﬁygggkqﬁ. ngggrr%gec tokine I|{1}{ch de granulocyte

colony-stimul%rﬁ?leéufalgtoefu(@-’cﬁz), granuFoc;}?éqr{?apropﬁa e c%lony- tﬁmulafi%a&efa%{ors( K/ICSF),
interfer@i-7 (FPNspLicaatnetheds kiserosigiasster fmthertier important agents for 30 increasing the
therapeutic efficacy of the antibodies and pharmaceutical compositions described herein are p-glucans

which are homapglysaccharides, ofbrandhed glicosefegidues and are,produced By & yariety of plants
and microorganisms, Tor examp? , bacteria, afgae, fungi, yeast and grains. Fragments of p-glucans
produced by BijjaHiSH By BE YSET56E sat Pt sBIgome Rl asite HFsHmerbrb@,3) glucose
wherein at leagtadome afHibe: DiackdaBe therapeutic response for a particular patient, composition, and

25  mode of administration, without being toxic to the patient. The selected dosage level will
depend upon a variety of pharmacokinetic factors including the activity of the particular
compositions of the present invention employed, the route of administration, the time of
administration, the rate of excretion of the particular compound being employed, the duration
of the treatment, other drugs, compounds and/or materials used in combination with the

30  particular 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 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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glucose units, e.g. 3-6 % of the backbone glucose units, possess branches such as 130,6) branches.
In a particular embodiment, the invention provides methods for detecting the presence of 5 GT468
antigen in a sample, or measuring the amount of GT468 antigen, comprising contacting the sample,
and a control sample, with a antibody which specifically binds to GT468, under conditions that allow for
formation of a complex between the antibody or portion thereof and GT468. The formation of a
complex is then detected, wherein a difference complex formation between the sample compared to
the control sapiptisiE iridieianinasiso conls! prasdnerobho taspoumisqd thinrratiaraprioyed stthanother
embodiment, fagravaniianarpvides a:neeikaskiareatectingdinel iesenee Rhiguadtidngdhe amount of
cells expressipg 31468 %&fé% éﬁ%ﬁ%?[a&g&?er 28 Y ASSOCIRNON AL 91408 W‘L@rﬁ@%&.‘iﬁ” surface in

vivo or in vitro. The meteh comprises (i mlnlsterlgg to 15 a subject a composition of the invention
conjugated to St SR Imdpike dosh AT (i) cewBotiing thehedBiedian Witikahe RIPBtetiy said
detectable markesoioddehiify iareérsicestaitirgetietisve xpressing @ Titdand/effbeiriydharacterized by

association of, 81468 with iheigselhsyriacs Mathadsmas.sesctibed abave pre pseiulsigparticular, for
diagnosing 01468-related diseases 20 and/or the localization of 01468-related dls%%%‘%i such as

cancer diseasSS BiEFEPLOT SRRt BFOTASE th LEMHERERhiCh FYORHIIER Hhabl mount of
0T468 in a copdnshisterp lerésimaicatibe fite tetlpregericd! ofesiroX 488 9Btated dideadsdrnhasubject, in
particular a _humﬁae\fﬁ]i@%mmhom%a%am%!ﬂxiﬁiggx@&@ﬂt\@fﬁtlﬂe&%@ﬂ@é&h%i@@hﬁ&%@%qsm abel
immunocagnjugates of the invention can be used tg target.compounds (e.q,, therapeutic agents, labels,
cytotoxircligf rag%%g%ﬁge?rﬁe atfaf%lguaps?ggo élﬁ%%fne?gq%(%%%ﬁ%h %ivog%) éy8 135“‘3%0%%%% with their
surface by linkRagssHEHIC B potHiis R HfSBrRIHe &Y bF mERserhia YARRte heatdB ipidvRicdoRiethods for
localizing ex viMe mfinavitro ealimexprassingdid 68ahshoichealng hatcierizesdoyigssociation of
GT468 with their cell surface, 30such 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.
EXAMPLES éﬁa?ﬂblé“i’” £B%id aﬁ’?&%‘fﬁ (f)é Sthe 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 effects. The administration may also be performed by continuous infusion
over a period of from 2 to 24 hours, such as of from 2 to 12 hours. Such regimen may be
repeated one or more times as necessary, for example, after 6 months or 12 months. The
dosage can be determined or adjusted by measuring the amount of circulating monoclonal
20  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.

25
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, ¢.g., 7 to
9 days later.

30

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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5The techniques and methods mentioned herein are carried out in a manner known per se and as
described, for example, in Sambrook et al., Molecular Cloning: A Laboratory Manual, 2nd Edition
(1989) Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y, or as described below. All
methods including the use of kits and reagents are carried out according to the manufacturers'
information. 10 Tissues and cell lines Recombinant DNA work was done with the official permission
and according to the rules of the state government of Rheinland-Pfalz. Tissues were obtained as
human surplus materials durin? routine diagnostic or therapeutic procedures and were stored at -80C

until use. Bréasf P80t ErtanmesiCinoarimmrseadvasduiestiedel in DAPERSL (0EPOS.
RNA-IsolatioficRde GR dsddbal-TimesRI4PCIRRMAEXIatRR  dirsthptiagsle RNA-sathesis, RT-PCR
and real-time RT-PCR.were.perfor s previoysly describ ki, M., Sahin, U., Huber, C. &
Tireo: 0. (OO B e O B B e e TR e
oligonuelcotitiesRasaesicp AX PimiEHstacedats chrrugn e skigitisendd 4/ FEAWGE CAC Arr
CAG TAA CAfsclseb@emeaningialingluyat ouise ehiniaidbi sy sledRI RGN Realdimmstsantiiative expression
analysis was per. ed i t; licates inna 0.cycle RT-PCR, After normalization to HPRT (sense
O oA T R R e PR B BN s s
annealing) GRAE trdASctipts: IRGuiibes abepirsesweresqeintiieg dslatve twsiserrhalingsnekiusing AACT

calculation. SpaadicityRfRaEtcaslions\was oeNiHoe diRyosto ainganc sequencirg 9tsmmplification
products from arbitrarily selected samples. 30Bioinformatics For in silico cloning of trophoblast-specific
molecules a data mining strategy described in detail elsewhere was modified and adapted (Koslowski,

M., BellL €., 8&iry, ather| sl iFplantsREmbiYREY, temit s ariyies artiiem ©. igshifilied & thereci, 0.

(2004) Cancer: Resc£4irm 388049 93s Kas|amiskiidd .ofTthee Givéhi BelarChe KtausRel . td-ehurkl. A.,

Brunner, J., 3112, Qetribution in vivo. For example, the blood-brain bartier (BBB) excludes many highly

hydrophilic compounds. To ensure that the therapeutic compounds of the invention cross the
BBB (if desired), they can be formulated, for example, in liposomes. For methods of

15  manufacturing liposomes, see, e.g., US 4,522,811; US 5,374,548; and US 5,399,331, The
liposomes may comprise one or more moieties which are selectively transported into specific
cells or organs, and thus enhance targeted drug delivery (see, e.g., V.V. Ranade (1989) J.
Clin. Pharmacol. 29: 685). Exemplary targeting moieties include folate or biotin (see, e.g., US
5,416,016 to Low et al.); mannosides (Umezawa et al., (1988) Biochem. Biophys. Res.

20  Commun. 153: 1038); antibodies (P.G. Bloeman et al. (1995) FEBS Lett. 357: 140; M. Owais
et al. (1995) Antimicrob. Agents Chemother. 39: 180); and surfactant protein A receptor
(Briscoe et al. (1995) Am. J. Physiol. 1233: 134).

In one embodiment of the invention, the therapeutic compounds of the invention are
25  formulated in liposomes. In a more preferred embodiment, the liposomes include a targeting
moiety. In a most preferred embodiment, the therapeutic compounds in the lipesomes are
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

30  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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Nestle, F. 0., Huber, C. & Sabin, U. (2002) Cancer Res. 62, 6750-6755; Koslowski, M., Sahin, U.,
Huber, C. & Tureci, 0. (2006) Hum. Mot Genet 15, 2392-2399). Briefly, hierarchical keyword search of
GenBank was combined with digital cDNA-library subtraction. 5 For keyword search nucleotide
sequence files at GenBank were accessed for genes annotated to be specifically expressed in
placenta or trophoblast tissue using the ENTREZ Search and Retrieval System
(http://www.ncbinim.nih.gov/Entrez). The sequence homology-searching program BLASTN

(httplinebi.nlm.pih.goviblast) was. ru uenti ach nucleofi sequence against all of the
human nu(:Ieot?()ie(g's%entlzf“d1 %%%;ﬂ t%f (%){?%T/Césr?l %)d_uh%g{ﬁgﬁeg’ %;eeanage%oﬂ?ﬁsﬁﬁ%rl(g é?oﬁ?tcwlg‘c??tﬁérn
(eNorthern) wapetfafireel st dmenelPpbiaipetussideReordse icis sy BEA IFegdatien. of each DNA

sequences of inipiessiagamsis STdatabase ald\eBLihR: Ayvwywsnbimismailka0\WRIsASH). It was
taken into consinq%rati nbtt]at sgveral DI Iig%r' s inthep # main are not properly annotated
(Scheurte, D., beYugﬁ%S,lll\/ll{lSP%nfSBllr?ﬁ %%\esr, 5. W“ﬁ%ﬁ;&y% ;])ﬁga%zeb, M. & Narayanan, R. (2000)
Cancer Re3. 60, 403 7- 4043). For digital subtraction the eDNA xProfiler tool of the Cancer Genome
Anatomy Projeat 'alidnGdati¢hittpaiegapneisail govilissutsipyrefilcr) wasuisesy Wwhichveanpares gene

expression 20 helyeen g, Raols (A AL PNALPTRSS ISIE SRCN BoOL cap s gifger a single

library or several libraries. The search options for Po ndpPQo B were set to "Homo sapiens" for
Organism and °&es refiyagied o rBrariaioeh I esarénraiieDRIRmST 4R8BS IRsHEED™ All eDNA
libraries prepaneduftaim jplageriatandio ploblastdissuhanatchingdienseacch epiipessseittings were

assigned {9 Pogl.A exgluding.mixed lissHe:iRrares.ko/RoekRual,cRNA.25 libraries prepared from

normal tissues except placenta, trophoblast, testis, ovary and whole body fetus were selected. For
analysis of the CiT468 promotor region EMBOSS CpOPIlot (Rice, P., Longden, I. & Bleasby, A. (2000)
Trends Genet. A6i27EHeRE%) Iz cffiuding iaesge'sad torabarery amahlisidohtieuBil GTACSitptein sequence

was conductedit MEMSAT3IANGSeRad. TRV B oRa SoRROIRIOR. AnlM: (1994) Bioghemistry 33,
3038-3049), TM redf%ofmann, I1< & Stoffel, W. %19.93 %%#CChem. Hoppe-Seyler 374, 166), and GOR

IV (Gamier, J., CRUHARIE Be! Spd5hEsH EP el 785 £ MBICBioIn 19520 1096 ARFRAE
immunofldércstenpermia amenpokiéinmistnybt eapelyd naiaamise therbdited Sgairspamnd ©7-127 of
GT468 was gengistect YA wHSMpoptosis by in vitro assays known to the skilled practitioner. A

therapeutically effective amount of a therapeutic compound can decrease tumor size, or
otherwise ameliorate 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 severity of the

20  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
25  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
30 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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antibody service (Squarix, Marl, Germany). Immunohistochemistry was performed on tissue 5
cryosections using the VECTOR NovaRED Substrate Kit (Vector, Burlingame, CA) according to the
manufacturer's instructions. For Western blot analysis 30 mg 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 eleetrotransferted onto PVDF membrane (Pall, East Hills,
NY). Immunostaining was 10 performed with antibodies reactive to pAKT (Cell Signaling, Danvers,
MA), AKT (Cell Signaling, Danvers, MA), cyclin DI (Santa Cruz Biotechnology, Santa Cruz, CA) and
beta-Actin (Abeam, Cambridge, UK) followed by detection of primary antibody with

horseradlshf)%rgﬁ?ﬂégg Mstia %?éﬁhﬁaﬁ’feéfﬁ'ﬁ“mouse and goat anti-rabbit secondary antibodies (Dab,
Glostrup, D&henankhodiossiRNUdiDg phemesodhguGiies 5 8i giRNids tondlexddfiagenpidisiemGerinany) (sense

51(CCA UGRLAGHHANG B M EET -3 @1@(?%55‘? BHE G G R Gl Gl G AUG

G)dAdG-3') tar %g;a}d nucleotides 670-690 of the GT468 mMRNA sequence (NM_021796.3). As control a
scrambfed 26/ SRNA BIe OBt ﬂiﬂa\%&r@&enm‘nnﬂﬁi‘}weé%%)%éﬁoar*%orémgense
5'-r(CUA GUfiaiedzkdAy) s8d0Aa@id Of AJTHE Sl A Y iwia s diisentta b0 IF & EAaBpiilehcimg iaidiekearcells were

transfected E‘é‘%x@xﬂ%%ﬁt{e'\lﬁ@ﬁp&ﬁmé@% "fhpﬁﬁF SeLYr @%f%ﬁ?té%xﬁ%ﬁg%ﬁe@ Mh3geprding to the

manufacturer's instructions. All results were reproduced with a second set of OT468 siRNA duplexes

(sense 5'-r(SEEPUE Areyenhac A K GLABTISTA gt -Fosg fseifed beyein- r‘(‘@?ﬁ@déi’i@nu% GUC CUG
A.AC C)dGdé&n3"stiajgetingmecledtid @342 13a2nGell praliferationianal yeisciolaping tsansfection of

SIRNA,4 h After dansiastiouugin @5%%9'@86%&&%%@%%{@&% EMH&%B%‘}&M R pedium

supplemented with 10% FCS. Proliferation was analyzed measurﬁﬁﬂt e incorporation of 30 BrdU
into newly sYhtitesRed Wﬂegﬂrawesb&éﬁ%naqéwmﬂpw proiitaltRsH KGRI RERCE M Boston, MA)
according ta:tleednaprdacifaHsrinsirati6n ararba A sllaed\istom Biultkdalaabsodrden¢Perkin Elmer,

Boston, MA)(he(;'@J:Il c%g}gcgnﬁ‘%%ﬁgIlll%lsﬁlxg{geﬁyltured in medium supplemented with 10% FCS in

varyl ng concentrations. /7

15 A therapeutic effect in the treatments discussed herein is preferably achieved through the
functional properties of the antibodies of the invention to mediate killing of cells e.g. by
inducing complement dependent cytotoxicity (CDC) mediated lysis, antibody dependent
cellular cytotoxicity (ADCC) mediated lysis, apoptosis, homotypic adhesion, and/or
phagocytosis, preferably by inducing CDC mediated lysis and/or ADCC mediated lysis.

20
For example, in one embodiment, antibodies of the present invention can be used to treat a
subject with a tumorigenic disorder, e.g., a disorder characterized by the presence of tumor
cells expressing GT468 and/or being characterized by association of GT468 with their cell
surface including, for example, breast cancer. Examples of tumorigenic diseases which can be

25 treated and/or prevented encompass all GT468 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.

30
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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after transfection with siRNA duplexes cells were harvested. EtOH-fixed, and stained with
propidiumiodide prior to flowcytometrie DNA content analysis. Cells in the different phases 5 of the cell
cycle were quantified using CellQuestTM Pro (BD, Franklin Lakes, NJ) and FlowJoThlf (Tree Star,
Ashland, OR) flowcytometric analysis software. Apoptotic cells were quantified by AnnexinV staining
48 h and 72 h after siRNA transfection, Cell migration and in vitro invasion assay 10Cell migration
assays were conducted in transwell chambers with 8.0 um pore membranes (BD Bioscienees, San

Jose, CA) with eellz cifftyachin sarupafes e mmrdivandon L4 BKiek 19 81P&NNASTS: ER6IIRNA
experiments cells were tran f% to serum-free conditions 24 h after transfection with SIRNA
Qe CAX DAL 56 <R

duplexes as HELH BN 4Celis sSSP -FARBERU L e n 8% WRTR Uded to the
upper chamlsertaddhevhiohtdenetsheam Beas oo hitdigreth 86aaikbdissheaeandiium supplementbdewith 5% FCS

as ehemoattpagiant 2dptelatgksallsdbatiRagmigiaieddathadotiomsite of thadmemprane were fixed
in ice-cold m thanol;fm branes w ﬁgﬁ@is d, placed on microscope slides afmd mounted with
or

Hoechst (Dalts 318 TTRKMSR GBIeE S PATRFSERE DY CEAS I AR Wsual fields
(100x magnifhsatiesh)suréaes.cbembe driphiestiol tesemistisrs. iiiasepenindéntssweteedosvesin Thplicates. 20

Erf]fects on cfﬁmwg%ﬁ%k%@f)y%ﬁﬁﬁa@ﬁg @@%@flgnasd réggm %@% SARCHMERIR BRIYRWIRY )
chemoattractant added to hoth the upper and lower chamber. For in vitro invasion y's the upper
chambers wef ef)rcé’Bglféo § %C)Voy %E"'f e%fg%ﬁt@[gfgif)%%? %c‘é@?&f@o%@ﬂ?ﬁ) adﬁ‘i‘t?ﬁ?é?éa% 1mg/m1 in
serum free mMadigpmrremitrarss wereeincibatsitialy 3nC §die8Hafo defetlisrhab@albprdlifethtion analysis

followingyincybatienmwith artibadiss, Eadagrnralds N4 68-expressing cancer cell lines BT-549,
Caov-3, EFO-21, MCF-7, and MDA-MB-231 were incubated with hybricioma supernatant diluted 1:2 in

DMENI cell culture medium for 72 h. Proliferation was analyzed by measuring the incorporation of
Brd1J into ne\pijpadinsirdsheci Branstrarigsinitibly theed o Mhairdeilidine | fetteitio askogigRe rkithElmer) 3
Oaccording tenthednansiaghians IRsINACHnSIn aMwRrllae Visty@awli-lrhelcouatgriKRerkin Elmer).
Alternatively,ceg%o%gno%sl agdgét@?-?%%;ee%sing cancer cell lines SK-BR-3 and MCF-7, respectively,
were incubateYé with HEY -purifie %y ridoma supernatants diluted in DMEM cell culture medium for
72 h or¥20 h at concentrations as indicated. Proliferation was analyzed as described above.
Immunofluoreasenee MIGHBSEOMY antibodies in triggering at least one effector-mediated effector cell

activity, including inhibiting the growth of and/or killing of cells expressing GT468 and/or
being characterized by association of GT468 with their cell surface, can be assayed. For
example, the ability of the antibodies to trigger CDC and/or apoptosis can be assayed.
20  Protocols for assaying for CDC, homotypic adhesion, molecular clustering or apoptosis are

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
25  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
30  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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5In 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 (3T468-eGFP were grown in chamber slides under standard growth
conditions in DMEM/F12 medium, supplemented with 10 % fetal calf serum (PCS), 2 ruM L-glutamine,
100 [U/m1 penicillin and 100 gg/ml 10 streptomycin. Cells then were fixed with methanol or

e OebEpR e WRER IEHS C AU AR AN GR:a3PIRY, ARG )T

. er wasning, cells wer a with an exa - elled ant-maouse secon ary

e hadly (VTS B L e R S P R A e e OBt PRI A Moomwel
plates (Nuncypmene gbatedafoers rradhorsr ie@7 Cauvith e reslespang ST 68 prapoivkei{® gpfreerBlocking was

performed withj2Be213% BafeQvesioighhrtd Gatfiativashing dumedimesith REBSstheRlates were
loaded with hé/bridokrpda sucgi%arnatan[?s~| (diluted 1:5.0r 1:10 in PBS 3% BSA, 54.1 per well) and incubated
5 er t

for In at room ?g(r:nperarﬁf're orbital Sha ?ﬁ&eﬁta@@’é'f)r Fﬁ?ﬁif'Secondary antibody (HRPO-conjugated goat

anti-mouse IgG, Jackson Irrununoreseareh) in PBS 3% BSA was added after washing three times with

PBS, and incubatge fafdh dtsaamstenaperatufgbvaihcorpiatishakingeah@Qwpimn Afteradinal washing
step (three tirgugs witheﬁjlsms synbt%trg%e aﬁ&’!;%g%@ s%%@%i?g”%(% 15mM ABLS in 100mM sodium acetate

(pH 5.2) was added. imme lately before use, the substrate o utﬁolﬁa\r/yasslsupplemented 25with 0.3p1l

per ml of 30% H202. Absorption at 405nm was measured on a Tecan Satire Plate reader (Teen) after
30-60 min. Immdeizéttonsove theiptddog tinibafithefcleriesdepaaiiad cngenithecadoessior no. DSM

ACC2822 (4EQ 19) S0 DSMAGL2826,(9BE2A9) REM AGGA824 439D G k2b s ACC2825
(61C11-2B5), DSM ACC2823 (78H 1_-1H6%, Balb/c or C57113E6 were immunized with K_LH-coupled

peptides. 50pE Bt BB WAIBAIF NG AESRIdR TSRS Ao A PIETE RSy ¥itrSheritoneally
(i.p.) on daystle dBiba&iearid86ntifhe Thesditodyokahtibokid sodireetet &yamstOTE8plsara of mice
was monitoreg} by, pe iRt SPRE i EdbIA R e AYs 2t (B 12881028 (separate administration), the
15  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
20 cytotoxic effect to tumor cells. Such co-administration can solve problems due fo
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
25  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.

30 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.

71




Mice with detectable immune responses were boosted three days prior to splenectomy for generation
of monoclonal antibodies. In all other cases, Balb/c or C571BL6 mice were immunized with GT468
pcDNA3.1 plasmid 5 with PEI Mannose as adjuvant intramuscularly (i.m.) on day 1 and 15. Thereafter,
50ug of peptides with 50ul Montanide ISA 50V as adjuvant (intraperitoneally) or 150ktg 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 10days prior to splenectomy for

generation of mgnoclonal antibodies, Ge gergéjcg{bofg by as o qin uman mongoclonal
antibodies to GTE68%%oucse splgnocy%es %v’ereeiso]iactegyf airt%a ?]use Owg#lﬁ%%r{%ga ?‘nng%%cpée_srhyeloma cell

line based on StAHERSFHBrEtd AdtRC Tife TELGNER) Py RdBHIRONERE fonbecrednauthsipidifuction of 15
immunoglobulizestwitfieGdr468s Spaetficing using peptidesspefificuch HS Aadopi&R GCrinkbpiland CHO cells

transfected with QRARSECDRLY:ATs HiNgle celspaRensians Qflépégﬁgcalmg)q%ﬁ&f ) immunized
mice were fused with P3X63Aﬁ§e8%.[}.l non%ecretl %%jgo se myeloma cells (ATCC, CRL 1597) ina 2:1
che DI 55)

ratio using™20 B05% PEETS YRS HidE L fldaR e stsE % Kdiimately 3 x
104/well in flatBetterechiavfite ciitetas cfiilowe db\rdibointard weeksinpebationfirrdldative medium

containing 10%Hetabbryina&epuble hididndo matusivrandaianiresuppirment frdGS, Roche
Diagnostics, CRE.1 363 735) plus 10 niM HEPES, 0.055 mM 2-mercaptoethanol, 50 ug/m1
gentamycin an@ I?I—&%l(é\l’”g%n%?yc.eﬁ?ﬁﬁ%%&f‘?%%%?%nt%p s gr;}sn i %%Jtré \a}v%(ffléz‘gﬁv%éere screened
by peptide-speticitnt (S Abfain Apatlizatian atihe irsetorrdb Arktiiouiedr THecapetgy/SdéfetiiPhybridomas
were replated, tsirg ened agaibaaskodisith po SiTives foittaintitsl 4684 andeleffadiantiotie Hywere

subcloned by 'E[E.i,tmg%u%?l@:QJ&%?&@Q&%&%QQBQ%&VXEE%B?” 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 3 Oparent cells (by ELISA and IF), was chosen. Isotyping
For isotyping of eydpridweiiaisgpesrratantsiitsoStipsMeude Vofvookdnal Amibsdynl sotypitigrKit (Roche,

Cat. No. 1493QZh:WRs YsedeasWesaribeghy thasmanutactpr!. LIElSA R USINg Crude
lysates ofng468 ex ressi@%bacterial Ia}@ate Pregg[ation ft

compositions of the mvention or eifector cells arme wﬁ%h%‘gletlc%%%osiﬁons can be used
in conjunction with chemotherapy. Additionally, combination immunotherapy may be used to
direct two distinct cytotoxic effector populations toward tumor cell rejection. For example,
anti-GT468 antibodies linked to anti-Fc-R1 or anti-CD3 may be used in conjunction with IgG-
or IgA-receptor specific binding agents.
20

Bispecific and multispecific molecules of the invention can also be used to modulate Fc-
gammaR or Fe-alphaR levels on effector cells, such as by capping and eliminating receptors

on the cell surface. Mixtures of anti-Fc receptors can also be used for this purpose.

25 The compositions (e.g., antibodies, multispecific and bispecific molecules and
immunoconjugates) of the invention which have complement binding sites, such as portions
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

30 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.
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E. coli XLOLP. bacteria were transformed either with GI468 pQE plasmid or insertless pQE (will be
referred to as "reference") and grown in LB medium to A600 run -,u0,35 E. Protein expression was
induced with 2 mlv11PTG, and cells were allowed to grow for an additional 4 h at 37C. Proper
induction of protein expression and its kinetics were monitored by Coomassie gel analysis. Bacteria
were spun down and resuspended in a small volume of PBS pH 7.2 containing 0.2 mM protease
inhibitor AEBSF-hydrochloride (AppliChem). Cells were 10placed on ice and disrupted by sonication
(Branson Sonic Power A Smithiclinc). GT468 and reference lysates were diluted to a total protein

concentrationaf.2 maimt Jn. RS, qNIAINIG Q2 MMAGBSE and,20% (ui) glycerl Aliquots were
shock-frozen in nitrogen and stored at -70 C until use. s onduction of the enzymeghn ed
immunosorbef{t54agI%n SHitrdhgstors Tl e JBYRIIPR Sth SPBROREIRRE RPSeREENgy8tERdIesd in coating
buffer (100 mMutiEfe&S;, pHbkRY)iflhendkenstesrddstafiatbbodiapehat. Maxs apnpistowelplates (50

id/well, N@n@aaomg?%b%d 40k 2 bkl 1S Apligen imo%g"%%%ypl%t%ﬁewa% yyashed twice

with washing buffer (50 mM Tris, sodium chloride, pH 7.2) containing 0.1 % Tween 20, and
subsequently RRIEP St SiPerfsgelsetiefty microliters human sera diluted 1:100 was added per well
and incubated for 1 h on an orbital shaker at ambient temperature. In some experiments, human sera

were pretreat%qtaﬁmcaﬁqp&e&mgdﬁgg%&m%@&m%%%&@ahci%&M@m@é SEMMSAMBiCHAg dested in

duplicate in parallel on wells coated with GT468 or reference Eysate. Plates were washed again as

described abSEHRUTHRILITER 1672 1°R HiBIYSH fPABE LR Hth SohsIsoeIPor Etsadlfy antibody
(goat antichumpaaseig GeeRtidDian ougytdekite chdy SO0 irdaSlordibl EPBS (M63. 4hdgmtaining 3% (w/v) milk

powder. Plateg,weig deyeigreshwith 40Q:alnellehsubsiaie,selulion 29 41hilierhgnyl phosphate
disodium salt hexahydr_§te (Merck) per %ALP%%%%I§Roche Diagnostics, Mannheim, Germany)] for

ck
30 min at rooAT t8MFEH e‘f"g}?&%ﬁgﬁ? eicd AR HRKPFER 405 im on a microplate

30reader (Vietor2 Wallac, Perkin-Elmer, Turku, Finland). Flowcytomctric analysis

Also within the scope of the present invention are kits comprising the antibody compositions
15  of the invention (e.g., antibodies and immunoconjugates) and instructions for use. The kit can
further contain one or more additional reagents, such as an immunosuppressive reagent, a
cytotoxic agent or a radiotoxic agent, or one or more additional antibodies of the invention

(e.g., an antibody having a complementary activity).

20  Accordingly, patients treated with antibody compositions of the invention can be additionally
administered (prior to, simultaneously with, or following administration of a antibody of the
invention) with another therapeutic agent, such as a cytotoxic or radiotoxic agent, which

enhances or augments the therapeutic effect of the antibodies of the invention.

25  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 Fe-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

30 increasing the therapeutic efficacy of the antibodies and pharmaceutical compositions
described herein are P-glucans which are homopolysaccharides of branched glucose residues
and are produced by a variety of planfs and microorganisms, for example, bacteria, algae,
fungi, yeast and grains. Fragments of -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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HEK293 cells transfecteci with GT468 pcDNA3.1 plasmicl or insertless plasmid (mock) were
harvested, fixed with ice-cold methanol, and blocked with PBS/10%ECS for 30 mm. Cells were
incubated with hybridoma supematant for lh, washed twice with PBS/1 FCS for 10 min, and incubated
with a goat anti-mouse Cy3 secondary antibody (Jackson ImmunoResearch Laboratories). 5Western
blots Whole cell lysates of HEK293 cells transfected with 0T468 pcDNAS3.I plasmid or insertless
plasmid (mock) were prepared using Triton-X based lysis buffer (50mM HEPES (pH 7,4), 10%(v/v)
Glycerol, 1% (v/v) Triton X-100, 150mM NacCl, | ,5mM MgC12, 5mM EDTA, 100mM NaF). Extracts
were diluted ghuregucinig, segnpié ButfethiRottbsubpbotesd 108D Eps&OP biaichandwhibsefuantly
eleetrotransfgrred anto PVDF membrane (Pall). linrnunostaining was performed with a polyclonal
antibody reactive to GT468 (Koslowski et al. 2007) followed by detection of primary antibody with
horseradish-peroxidase conjugated goat anti-rabbit secondary antibodies (Jackson ImmunoResearch
Laboratories)n ESfexadulpteeRibadl4E8, ishabieveatidly potiidetetland highlyeexprgsse tbiaseaoas tumors To

identify plac pegiic tropho i n Wi ta,miping strate s.adapted,
which W% ha ong% inal yé %cPe\&/)Ié)lrc%p%!dﬁl ?g%i%?sﬁggs%%%ti%%gqﬁ%% gce%r% ﬁ?egl]?s%gé%i r%%ﬁ%ﬁigg (Koslowski,

M., Bell, C., S&itscting, tharianplea ang SefArFok samplntefidhingntibody vhitesrecifisghirbings doTureci, 0.
(2004) CanceTrRess. odeb S8B:H8R3thkosliowsktr, MrmitisRaf Q. cBeileC hdtratisehdPantliadir; bt. A.,
Brunner, J., Seitz, G, N(;Stlg&ug , Huber, C. & Sahin egsot%gx);g: neer Res. 62, 6420-6755;
Koslowski, M., Slarh%,rff., 2ﬁuber, Cg,'. & Turedi, O. ZO%égEItum. Mot.%%rele’t.v_V %ﬁe'n3a§2-2?§9rb(\)f:. In principle,
hierarchical K&y WisTdfe@arien SRYEHBERARAMRY CORIATEdVHTh Gl ePRNARBrdIsrd b iPadion for
prediction of puthenticallys35pinigeniabpesifitegenes. 0T468 was identified by this approach. GT468
MRNA was investigated in a comprehensive set of normal and neoplastic tissue

In still another embodiment, the invention provides a method for detecting the presence or

quantifying the amount of cells expressing GT468 and/or being characterized by association

of GT468 with their cell surface in vivo or in vitro. The method comprises (i) administering to

15  a subject a composition of the invention conjugated to a detectable marker; and (ii) exposing

the subject to a means for detecting said detectable marker to identify areas containing cells

expressing GT468 and/or being characterized by association of GT468 with their cell surface.

Methods as described above are useful, in particular, for diagnosing GT468-related diseases
20 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.

25 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,

30  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.

74




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 30 amounts are
below or just at the detection limit of highly sensitive RT-PCR (Fig. 1A, B, C, Tab, I). The only
exception is testis, albeit with transcript levels 3 to 4 logs lower than those observed in placenta.
Table J. Expression of GT468 in tissues and cell lines typed by end-point RT-PCR GT468 expression
Normal tissues Testis 2/3 Placenta 3/3 Brain 0/3 Lung

EXAMPLES

Example 1: Materials and Methods

5  The techniques and methods mentioned herein are carried out in a manner known per se and
as described, for example, in Sambrook et al., Molecular Cloning: A Laboratory Manual, 2nd
Edition (1989) Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y, or as
described below. All methods including the use of kits and reagents are carried out according
to the manufacturers’ information.

10
Tissues and cell lines
Recombinant DNA work was done with the official permission and according to the rules of
the state government of Rheinland-Pfalz. Tissues were obtained as human surplus materials
during routine diagnostic or therapeutic procedures and were stored at -80°C until use. Breast
15 cancer cell lines MCF-7 and BT549 were cultured in DMEM/10% FCS.

RNA-Isolation, RT-PCR and real-Time RT-PCR
RNA extraction, first-strand ¢DNA synthesis, RT-PCR and real-time RT-PCR were
performed as previously described (Koslowski, M., Sahin, U., Huber, C. & Tureci, O. (2006)
20  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
25 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.

30 Bioinformatics
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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0/3 Breast 0/3 Colon 0/3 Liver 0/3 Stomach 0/3 Kidney , 0/3 Prostate 0/3 Pancreas 0/3
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Nestle, F. O., Huber, C. & Sahin, U. (2002) Cancer Res. 62, 6750-6755; Koslowski, M.,
Sahin, U., Huber, C. & Tureci, O. (2006) Hum. Mol. Genet 15, 2392-2399). Briefly,
hierarchical keyword search of GenBank was combined with digital cDNA-library

subtraction.

For keyword search nucleotide sequence files at GenBank were accessed for genes annotated
to be specifically expressed in placenta or trophoblast tissue using the ENTREZ Search and
Retrieval System (http://www.ncbi.nlm.nih.gov/Entrez). The sequence homology-searching
program BLASTN (http://ncbinim.nih.gov/blast) was run sequentially for each nucleotide
sequence against all of the human nucleotide sequences to prevent redundancies. As a second
filter electronic Northern (eNorthern) was performed for all clones obtained by keyword
search by BLAST search of each DNA sequences of interest against EST database at NCB!
(http://www.ncbi.nlm.nih.gov/BLAST). It was taken into consideration that several cDNA
libraries in the public domain are not properly annotated (Scheurle, D., DeYoung, M. P.,
Binninger, D. M., Page, H., Jahanzeb, M. & Narayanan, R. (2000) Cancer Res. 60, 4037-
4043).

For digital subtraction the cDNA xProfiler tool of the Cancer Genome Anatomy Project at

NCBI (http://cgap.nci.nih.gov/Tissues/xProfiler) was used, which compares gene expression

between two pools (A and B) of cDNA libraries where each pool can be either a single 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, [. &
Bleasby, A. (2000) Trends Gernet. 16, 276-277) software was used. Moreover, analysis of the
GT468 protein sequence was conducted with MEMSAT3 (Jones, D. T., Taylor, W. R. &
Thomton, J. M. (1994) Biochemistry 33, 3038-3049), TMpred (Hofmann, K. & Stoffel, W.
(1993) Biol. Chem. Hoppe-Seyler 374, 166), and GOR IV (Garnier, J., Osguthorpe, D. J. &
Robson, B. (1978) J Mol Biol 120, 97-120).
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Ovary 0/3 Spleen 0/3 Skin 0/2 Myocard 0/2 Endometrium 0/3 rest. PBMCs 0/3 prolif. PBMCs 1/6
Smallestine 0/3

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

[e3]

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
10  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).
15
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
20  siRNA duplex (sense 5’-r(UAA CUG UAU AAU CGA CUA G)dTdT-5’, antisense 5’-r(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’-t(GGU UCA GGA CAA AGU CCA A)dTdT-3’, antisense
25  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
30  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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Thymus 0/2 Adrenal gland 0/2 Cancerous tissues Breast cancer 44/62 Lung cancer 21/50 Gastric
cancer 18/31 Ovarian cancer 2/9

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
5  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 h and 72 h after siRNA transfection.

Cell migration and in vitro invasion assay

10  Cell migration assays were conducted in transwell chambers with 8.0 pm 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

15  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.

20  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 100u} 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.

25  Cell proliferation analysis following incubation with antibodies
Endogenously GT468-expressing cancer cell lines BT-549, Caov-3, EF0-21, 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)
30  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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Hepatocellular carcinoma 1/5 Cancer cell lines 22/40  In 38% (86/225) of primary tumor specimens
across different cancer types and 55% (22/40) 5of tumor cell lines, however, aberrant activation of this
gene with otherwise tightly controlled transcription was found. Prevalence and transcript levels of
GT468 were highest in breast cancer and breast cancer cell lines (Fig. 1A, B, C). 44 of 62 (82%)
primary breast 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% (25162 S1GMING RGe Rl 1090 0010, 20 Lo HEPh Sgung High (+10.000f01c
expression (Fig. 18, oreover, we found G868 ranscription in 21 of @f 0) [Ung cancer samples
as well as ifngksed csedracobed#e€ancer (Tab. 1). Induction of 0T468 did not correlate with histological
subtype, tumor stage or tumor grade. 10Example 3: GT468 is located on the surface of cancer cells
and is accelssible f%r antibodies, A %oﬂlgclonal rabbit antibody (rabbit anti-0T468/C-tenn) against a

01468-spe0|'ﬁ‘<':n 63% iC ereesfﬁ ocf)én (‘éra? Y127 of SEQ ID NO: 2) was raised. Specificity of the antibody

was vefifiedrbyrds ¢fedemsiteieingrefc0de 68 amsirigl $h8adhirtediesrimgsRN AL (siRuiizdd Tocexwiude siRNA
off tar%?t glrstmmgflezsp%meﬁw&w&rlﬁbeeéa@Lt@t?diwjtlaetwcefﬁer@amgoa%@@s,spﬁﬁit]gﬁ&iﬁii&gcmlexes, a |
SCrambpled non-siliencing oligonucieotl n n-transfecte ells. trapsfectin reast cancer ce
hron MO TS S o A58 I i PR S A S B oI of ametitative
01468 mRNhaaskprebdio nrider 8@r@ash wowth areditorcon PNENAS 2medhievegrligert&l)wionsistent with

this observatjo, ?@ﬁz%@@%ﬁ?@?&@?@% i_fl- %n%é"’ﬁh‘/ﬁhep@f}%#ﬁﬁe%ﬁi4@0%9/%468 in
Western blot, nearly completely disappeared in both cell line (Fig. 1E), proving both robust
knocktown BPFYREE 1S ﬁh&ﬁ”fﬁﬁs%o %WH%B&%%WW%PW&?O%#ﬂﬁ@&eﬁw&{’éﬁﬁ%%ﬁ?@wining of

0T468 proteierénprivagdvitineiboidss egsam SiEsoRifbr @obit can 25 01 4684 Cntstimg eafisrwest that this
gene is detggtabledn Rreast cRCAISRARIMERSIRILVR!S géeemrgm%@qpl Riasghgaply normal
a

tissue it is expressed in (Fig. IF). Immunohistochemistry with rabbit anti-0T468/C-term on human
breast tumdPEEGE FRGHEAREPEYecific immunoreactivity in specimens typed positive for 0T468 mRNA
expression

15  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. Afier washing three
times with PBS, the plates were loaded with hybridoma supernatants (diluted 1:5 or 1:10 in
PBS 3% BSA, 50ul per well) and incubated for 1h at room temperature (orbital shaking at 90

20  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

25  with 0.3ul 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),
30 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. SOpg of peptides with 50ul 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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3 0 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. 10).
Immunostaining of tumor cells was accentuated at the plasma membrane, providing evidence that
GT468 is a cell surface protein. In silico analysis of the topology of the 0T468 protein sequence
predicted a hydrophobic domain spanning an 5 to 22 followed by a large extracellular domain
constituted by an 23 to 212. Amino acids 29 to 119 of the extracellular part of 0T468 represent a
truncated zona pellucida (ZP) domain. The ZP domain is found in a variety of extracellulady exposed
receptor-like YEtElE, e AN ey B B ETRPPETSEET ROpRet It ARSYIBRAT Sy BSHFSIEm dB52 as well as
the sperm regeprotienZP? hand @drRBufodieds. & Sander, C. (1992) FEBS Lett. 300, 237- 240) and is
involved in polymerization (Jovine, L., Janssen, W. G., Litscher, E. S. & Wassarman, P. M. (2006)
BMC. Biochem. 7, 11). The cell calization of constitutively expres 468 was assessed by
mmnofuor AT ST LTS B e T e Y Bl A0 LRGP I8 et it rabor
anti-GT468/CrityrRENMetrisass adieaibpedansqulglioiey phdivel pres i dbtycalierac@iurdr part of the
protein. Both gglldines:dispiayeaidistinshtainigmiviie GelhsasraneotHisn dAtolessiaf signal upon
SIRNA-induced kgack downof03488 expression.canimed ine secifiiy o e siainjg. Most
importantly, specific membrane’staining was ocbserve oton y’ on methanol-fixed but also non-fixed,
15 native celRFgERge 2B pihoRifa g iseitdmedpit e &t thacsntibatkr ivaceesinid Withetidpermeabilization
of the cell mepwbianelard hiuBLISPONNG: thahpiedicisd topniagiewitfsexvaedidasdabalization of the
carboxysterminus ior EXAMRIR 4y siFINARdNced 98N6.3ilaReNg.0f CT468 inhibits motility, migration
and 20invasion and blocks proliferation of cancer cells To determine the biological significance of
01468 in tumor cells the effects of its sSiRNA induced gene silencing on essential cell functions were
studied. 25Fifstppetiornvidideidinrepstdoainedruosih ines WEH ah tibell BT t6 4T 468 ranswell migration

assays was ipysstigatad.yRaselingimetiiyi(chamelinesis) LRt solidineseassrsssd By adding 5%

FCS as chemo%?étr%ctant to 1bo the ulﬁper %?‘_gﬁlgwer chamtﬂler of the gxstﬁrm vy%%gi%gst?ntially
|

inhibited by oTAEE S pERIRESIRNA dﬁsp exes g,°§}§3_ %ﬁseaﬁe%ﬁgﬁnwe alsd’obgeétved’a marked

reductiohSof thenuireRitibHare heh STt wrgfribryséapertfotdiedid 30 ®iGo8BYEMSfeover,
chemoinvasiandactivitsiafiealisssasvpraiauagibcafected by 01468 siRIs|A treatment, as cells were not
able to migrate along chemoattractant gradients by breaking through a barrier of Matrigel (Fig. 3C).
Next, it was observed that tumor cell proliferation as measured by BrdU incorporation into DNA was
reduced by 88USHRETH SBHFREPAS BB 46BPERREHTSIRNATIIHRX STy a A Eellity cle analysis
revealed a digfiN68 &S anmestantthe nells tranbfectetsWithOT 468 siRNAas the utidesiying cause for
the proliferation bigek {Hig. 4R ikalincaf thasaljsovashat patiesteshandhataining derannexin V gave
no indications f%trdt optotic cetllt deiatth (I%i .4C bE ampl%%eTreat eglgnoif cz#;cg Cﬁg mvr\éith anti-GT468
antibodies inAibi S (;% rgnrén\}\?fﬁleWéircﬁéé)sﬁ?ée p‘foilf)erﬁpn‘ o?lﬁ\}ﬂf - 'andxé 548 Belis Theubated with
rabbit anti-0 T&B8i@ 20t iaH davmericraic fve obrdonaftvaRpd T ges rryreicorya8fesulted in
efficient inhibitineobapabtesaticra of bsthyzelblines mva EEPESEoNM epesaegMemanneo(Fig. 5).

ug/ml gentamycin and 1x HAT (Sigma, CRL H0262). After 10 to 14 days individual wells

25  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

30  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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Example 6: Downstream effects of sSiIRNA-induced silencing and antibody-induced functional
antagonization of GT468 15 Proliferation and cell cycle progression in eukaryotic cells is governed by
cyclins and cyclin dependent kinases (CDKSs). 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. 0. (1997) Annu. Rev. Cell Dev. Biol. 13, 20 261-291; Shen,
C. J. (2000) Cancer Res. 60, 3689-3695). To investigate whether 0T468 silencing induces the
observed cell cycle dysregulation via alteration of cyclin expression, expression of cyclins DE D2, D3
and cyclin E i MGEx f anciBT-549 breashcaecer celsianaswith QF468 sIRNA was determined.
25Interestingly, a nificant reduction of cyclin D1 transcripts as measured by real-time PCR (Fig 6A)
as well as cyclin Dﬁﬁ%fé P F ¢ A% tern blot (Fig. 6B) occurred as a consequence of GT468
knockdown. Rodh&hgeRrbastanacristitrniévemiel widisrohderlddSoRhelasté piipetitissap@iyzed. 30Cyelin
D1 is knawn taibecadmaiansaguetemnot the dddanSiIPHesso b @Ime:llmte plptgrestingly, in the

tumorigenesig, of. sparadic | ionofigyelin DL is | as,gn early event
(Caldon, C. E §8’f %)%%% lg[ggf ? 32&{4 e &Mus%grgovge lhojee %3%68 J.Cell qu;gc Sé%w 97, 261-274:;

Sutherland, B. aﬁ”&‘&nﬁ@@%&i@u@%%@mﬁ em&m?y%%*as 55t “Né’&ﬁf&s% 9, 95-104). D-type
cyclins are unstalnsicartathsisisifductionesypihebisn antrassemislyindthmthieilcatady B partners all

depend on p%@'ﬁﬁ%@kﬁ%ﬂ@@@'ﬁxﬁi%@@&&m @Eﬁ@ehﬂ{ﬂm%& grendh faeiprsgnsors, forming
active klnases |n esponsg éﬁ extr IIuIar factors% erlan e, E. A. (2004)J

usgr
Mammaly. Gt Bidt ﬂa{gla ' GRIHP ShE) 5'°?ic§)§§f‘(§8ﬂt%n?0%g4%% In breast
cancer it 5 hasftiets lgmﬁlwethétl’éy‘éﬁhamtéxm@w¢§t%ﬁﬂeflédlyﬂala‘éﬁ’é@h@t@%mosnol 3-kinase
(PISK)/AKT-depaniant prtawzy A Suthgklans, Riduod Midsgoovgroonin 42004) shdamamary. Gland. Biol.
Neoplasia. 9, 9g- %OlﬁlﬁpAmlco M., Built, J., Amanatullah, D. F., Zafonte, B. T., Albanese, C.,
Bouzahzah, B., Fu, M., Augenllcht L. H.. Donehower L. A, Takemaru K. et al (2000) i Biol. Chem.
275, 32649-32657;GIRABEIPRNT A ERE e ke HRRUEORPrPent BB lacosa, A., Malstrom, S. E., Tsichlis,
P. N. & RoseRedle (5QIB)JoBi ol We hetnhed ¢ @28y <2 382 luvddd Tninadtiy atélrgioagien synthase

kinase- 3beta}§§?%'§ 73 08 hﬁéﬁ%%?@@%&%t%%@%tmﬂwo%l [@gsis.preigolytie turnover
and its proteip | é is.in th “B%ﬁf‘% %uggnerland . L. & Musgrove, E. A. (2004)J. Mammary. Gland

Biol. Neoplasia™8 98 33! eng, M., Roussel, M. F. & Sherr, C. J. (1998) Genes Dev.
12, 3499- 3514ﬁ9£5r1nmhmmow@ewaue¥w Wﬁkafgﬂlqd.mes@,smmgbl(fé@Ké%ﬁéﬂ,Tm M. (2003) Mal
Cell Biol. 23, 5b39v6dARn bniadalitien 7iheAtkhipathvwayieaonpedantjegtiaiaeof cancer cell motility

and mioggion (GHGHRRG, Bl ANHEEIRIE oA uREAIMATIDYAlaNG el Neoplasia, o

95-104, Cantley, L cience 296, 1 Manning D. & Cantley, L. C. (2003)
Cancer Cell 4““2‘@""7‘6%‘?)1 R/\‘?B ?i"tﬁ&?“ﬁleﬂ‘?ﬁ?ﬁ@ﬁ%Q‘?ﬁtﬁm%%ﬁﬁ%@%eé%‘ﬁ%)vw&ved This
prompted us terawal/zetwdiethefoE FutiBthashan intpaetsan the regulation of AKT kinase in MCF-7 and

BT-549 cells. geongbitutive @h@ﬁ%ﬁﬂﬁﬁ%@@%%gﬂ@&%&%ﬁ%ﬂs conseeutivertgd IM

overactivatio s frequently.offserved i Jumer cells Quanicatin ot leyels,of Ser473 phosphorylation

25 room temperature with 50 ul/well of secondary antibody (goat anti-human 1gG-AP, Dianova)
diluted 1:5000 in 50 mM HEPES (pH 7.4) containing 3% (w/v) milk powder. Plates were
developed with 100 ul/well of substrate solution [2 mg 4-nitrophenyl phosphate disodium salt
hexahydrate (Merck) per ml ALP-buffer (Roche Diagnostics, Mannheim, Germany)] for 30
min at room temperature, and absorbance values immediately read at 405 nm on a microplate

30  reader (Victor2 Wallac, Perkin-Elmer, Turku, Finland).

Flowcytometric analysis
HEKZ293 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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25 AKT (pAKT) subsequent to silencing of GT468 by siRNA technology and its functional antagonizing
with antibody anti-GT4681C-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 0T468. Interestingly, downregulation of pAKT was less prominent in BT-549 cells, which lack
PTEN and therefore have a higher 30level of PI3K overactivation. Example 7: GT468-specific
monoclonal antibodies Peptides having sequences according to SEQ ID NOs: 3-10 were used for

generation of Rybridpmas Progusiimenaplanal ARed G ELLEXAMRIBRINMURIZANIGNHSINg the
peptide 5 of SEQ ID NO: 3 gave hybridomas 4E9-11-19 and 9B6-2A9, immunization using the peptide

of SEQ ID NOMf JS8af b Aree B b ™ GrisrimianAntibrdy g re [FestB $r &80 ID NO: 6
gave hybridomab&16iki2B5 and 78H11-1H6. A peptide-specific ELISA was performed to ensure
specific binding of the monoclonal 10 antibodies. Hybridoma supernatants were tested in 1:5 or 1:10
dilution against the respective peptide used fur immunization of mice. As control all hybridoma
supernataﬁts v%?%"'t’&‘sf’éﬁfsagainst two irrelevant peptides. All monoclonal antibodies reacted
specifically onlyiithctid yespedtiEipéptict usedeford minhiiizasiorDdf mitelkugd 3).iddSpecific binding
of the monoclonal-antReaies i il nat AT ARSRIOIGIB AR BRRlyErmhRY imprdnpfiupreseence (IF)

microscopy, 24 h after transfection of a 0T468-eGFP fusion construct CHO cells were stained with
hybridoma superRaEAREER Hidtchy) MkenRig O drimts Feidmiidridatie sSNAFBE decondary
anti-mouse anfiB@dy! (e Xa855) sironethtstaimiatpangsohpheb 0f4@Bed( Shbirandie¥BE-cells whereas

non-transfgcted GeHS WRIBLELANY 1B 20 dPanANEs thenmRactafii e maneeiangl antibodies
binding to GT468 on proliferation of cancer cells, endg\ﬁousq%glw&eﬁressm% cancer cell lines
R\

BT-549, CaovE RESOY I R PR FRAIR. MBS D5 1 WEE RYBhLBHE el Bematants
(1:2 dilution) fole®2t25 ¢f Piralife ratiorip hiblwmasislensuratd by Biutdtedaorpensitiepbinto DNA. Whereas
monoclonal anfibee A& did petaltertherlifesation afdhe cells at the concentration used,

antibodies 9B6 2A9 and 59D6 2F2 clearly reduced the proliferation of all cancer cell lines analyzed
(Fig. 9).

15 Example 2: GT468 is aberrantly activated and highly expressed in various tumors

To identify placenta-specific trophoblastic genes, a genome-wide data mining strategy was
adapted, which we had originally developed for ir silico identification of germ cell-specific
molecules (Koslowski, M., Bell, C., Seitz, G., Lehr, H. A., Roemer, K., Muntefering, H.,
20  Huber, C., Sahin, U. & Tureci, O. (2004) Cancer Res. 64, 5988-5993; Koslowski, M., Tureci,
0., Bell, C., Krause, P., Lehr, H. A., Brunner, J., Seitz, G., Nestle, F. O., Huber, C. & Sahin,
U. (2002) Cancer Res. 62, 6750-6755; Koslowski, M., Sahin, U., Huber, C. & Tureci, O.
(2006) Hum. Mol Genet. 15, 2392-2399). In principle, hierarchical keyword search of
GenBank was combined with digital cDNA-library subtraction for prediction of authentically
25  placenta-specific genes. GT468 was identified by this 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 confined to placenta. In all other normal tissue specimens transcript
30  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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3 0Thus, it was shown that monoclonal antibodies can be produced which selectively target 01468
expressed by cells. Furthermore, it was shown that monoclonal antibodies to 01468 can be produced
which inhibit proliferation of cancer cells expressing 0T468. Example 8: GT468-specific monoclonal
antibodies obtained from immunization with GT468 peDNAS3.1 plasmid followed by peptide / protein
injection Twofold intramuscular immunization using 01468 DNA followed by twofold subcutaneous 5
administration of recombinant GT468 protein resulted in hybridomas 22-1A-1, 22-2A-1, 22- 9B-1,
23-33A| anch e DA LAGIGIMIATHSCHIBLIT IO DR B0 A GHAER PV Followed by twofold
intraperitoneal administration of the peptide according to SEQ 1D NO: 10 resulted in hybridoma
F11#33F7D12. Twofold intramuscular immunization using 01468 DNA followed by twofold

intraperitoneal administration gf the peptide accordiﬁg(l’m%@d@sﬂ:@NO: 3 resulted in hybridomas 4AI2
2D4 1A1 0 and 4E9 1D12 2D4 a1 ' ibodies obtained and their sotypes.
Table 2. Monoclonal antibodies ‘Pe:t*l';:ned by .mmuﬂ.:al:on with-&1468 DNA followed by 15injection of
peptide protein Hybridomalsotype 22-1A-1 IgG2h 22-2A-1 Ig(G2b 22-98-1 IgG2a

Placenta 3/3

Brain 0/3

Lung 0/3

Breast 0/3

Colon 0/3

Liver 0/3

Stormach 0/3

Kidney 0/3

Prostate 0/3

Pancreas 0/3

Ovary 0/3

Spleen 0/3

Skin 0/2

Myocard 0/2

Endometrium 0/3

rest. PBMCs 0/3

prolif. PBMCs 176

Small intestine 0/3

Thymus 0/2

Adrenal gland 0/2

Cancerous tissues

Breast cancer 44/62

Lung cancer 21/50

Gastric cancer 18/31

Ovarian cancer 2/9

Hepatocellular carcinoma 1/5

Cancer cell lines 22/40

In 38% (86/225) of primary tumor specimens across different cancer types and 55% (22/40)

5  of tumor cell lines, however, aberrant activation of this gene with otherwise tightly controlled
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23-33A-11gG1 23-19A-1 1gG | F11#33F7D121gG1 4AI2 2D4 1A10 1gG | 4E9 1D12 2D4 1903 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. 20 Hybridoma supernatants were
tested against the lysate of E. call transformed with 01468 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 lysatc (Fig. IA). A
peptide-spetHiecEpisn weadopadfdtrredenecersuranspepificvbin ding ofehevenohigbkshal &redbtodies from

hybridomashd3 43541 dnfA 230 ALY, and BES LR12 2Dk iowhsidamarsunematants were
tested against th resggctiv_e. De ti%}e% &J%ed for immlé?ﬁ'zggon o}ﬁmlce. Aﬁ control h%ébridoma
supernatantSAFE Y RURYNH LY SH PR IR I0B S AR5 55h b 010 abS barETPE ted
specifically anhpuvitbptisblasispeotivg peptisle wised4r (tHodinshatiorg A6 midO(HPOLDd).330%
5 (25/62) showing moderate (1000-10.000fold), and 17% (11/62) showing high (>10.000fold)
expression (Fig. 1B). Moreover, we found GT468 transcription in 21 of 50 (42%) lung cancer
samples as well as in gastric and ovarian cancer (Tab. 1). Induction of GT468 did not

correlate with histological subtype, tumor stage or tumor grade.

10 Example 3: GT468 is located on the surface of cancer cells and is accessible for

antibodies

A polyclonal rabbit antibody (rabbit anti-GT468/C-term) against a GT468-specific peptide
epitope (aa 117-127 of SEQ ID NO: 2) was raised. Specificity of the antibody was verified by

15  gene silencing of GT468 using small interfering RNA (siRNA). To exclude siRNA off target
activity experiments were conducted with two sets of GT468 specific siRNA duplexes, a
scrambled non-silencing oligonucleotide and non-transfected cells. By transfecting breast
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

20  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.

25  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

30 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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Specific binding of the monoclonal antibodies to full-length GT468 protein was analyzed by
flowcytometric analysis as described herein. For flovytytometric analysis of monoclonal 10 antibody
4E9 1D12 2D4 transiently transfeted HEK cells with a transfetion rate of approx. 40% were used. All
hybridoma supernatants showed specific staining of 0T468 transfected cells, whereas no staining was
observed on mock transfeted cells (Fig. 11). Specific binding of the monoclonal antibodies to
full-length 01468 protein was analyzed by 15 Western blot. All hybridoma supernatants showed
specific reactivity with lysates of HER293 cells transfected with GT468 pcDNAS I expression plasmid,
whereas lysates ot maddianslelad salsshanrdaa AL it di. e, (algt sighal glybridorna

supernatant 23-33A1 in the mock lysate IS elev to result from spllover 01468 lysate).

20A peptide ELI@NW&@Z‘B@%MH’ 5 fqane @bﬁ@?ﬁ@fﬁ?ﬁé“ﬁﬁ'ﬁ%ﬁ‘r&téﬁﬁ‘ww éhth&monoclonal
antibodies bind 2. TAreigoamidiel8 @116 pratarrsetjuenpetwhSTifkheasized asrsetnl 3dnaverlapping

peptides (15meks)iwvith mpu&ﬂa&a om1z@moﬁl£lhmbr%gt9m%s‘;m&n&@t%m&wé%@uigﬁe&ws@lSA for
specific blnggng 1o etql é C ess.m dc r;}((’)&;_be ”;:rc%let% e[:iﬁptlde v&s used. All suggnatants showed
specific binding to e ti bﬁ oma é L?perﬁ%ltarft Iig%og?ﬁl and’23-19A-1
each showed bif@i 't‘%fﬁRFé“b(?é?Fé?fbl?ng ﬁ@p%%%@%ﬁ/lﬁé%@iﬂﬁ%%ﬁ%@p?@p@&f 01468. The
binding patterns2éf)2a@ A- Inewick@ 2:9RInweraionof o ple Xarssgaly Wg Geattivdbyrioecanfarmational

epitopes of the QIAGRRrotein,\B0TREabie te.impacyofithe mengglanalanipadiesPigging to 01468
on proliferation of cancer cells, ené]lgqg&ousl y 01468- -eXpress éﬂ}% cancer cell lines ?K BR 3 (4AI2 2D4

1A10) or MCF-7{4EY' ivﬁlﬁxﬂﬁ'f WaTEh b ATEFHt PP Ry FASHTRLRS &M AIAAE tor 72 h or 120
h at the coﬁéent%@fh8ﬁ§‘fﬂérémq??ﬁgﬂsl%mﬁdﬂfé@ﬁb‘haeflM@Wmmw%mwwcorporanon
into DNA. Whereas thevinetemant sasiraibnerecional patboty ﬁi@kmt@m«eemﬂnweﬁfﬁﬁbn of the

cels monoclongl il 4412 SBIALLANA 451012 200legil 1duesthibg mglferaion of

cells in a concentration dependent manner (Fi Ife_reference 342-35 PCT INDICATIONS
RELATING TO S‘E’Pdéﬁq?éﬁg ﬁﬁ@?@&%ﬁ@&‘iﬁ‘f%l\}lhbF?e@ffﬂéﬁfé’i‘éﬁ@@r%@m‘?’%ﬁ?ﬂi_y’

specific membrane staining was observed not only on methanol-fixed but also non-fixed,

15 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

20 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.

25  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

30 (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).
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(PCT Rule 1 Mk) A. The indications made below relate to the deposited microorganism or other
biological material referred to in the description on page 14iine26 B. IDENTIFICATION OF
DEPOSITFurther deposits arc identified on an additional sheet Name of depositary institution
DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH Address of depositary
institution (including postal code and country) inhoffenstr. 78 38124 Braunschweig DE Date of deposit
March 13, 2007 Accession Number DSM ACC2822 C. ADDITIONAL INDICATIONS (leave blank if nor

applicable)qus |nf9rmatlgn IS é:%m nueglr %alano?gera oxr]1aalS sﬁt\eet tlljcso mugtcltéjr;[us}) myeloma
P3X63Ag8U f(ljsea’V with mouse (Mus muschi ertocy?es oma 'Secre Ing anti 0body against

human GT488NA was reduced by 80-90% in both cell lines by GT468 spemﬁc sxRNA duplexes (Fig. 4A).
Cell cycle analysis revealed a distinet G1/S arrest in the cells fransfected with GT468 siRNA
as the underlying cause for the proliferation block (Fig. 4B). Vitality of the cells was not

5 affected and staining for Annexin V gave no indications for apoptotic cell death (Fig. 4C).

Example 5: Treatment of cancer cells with anti-GT468 antibodies inhibits cell growth

We measured proliferation of MCF-7 and BT-549 cells incubated with rabbit anti-GT468/C-
10  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 siRNA-induced siiencing and antibody-induced

functional antagonization of GT468

15
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,

20  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.

25  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.

30  Cyclin DI 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
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induction, synthesis, and assembly with their catalytic partners all depend on persistent

mitogenic signaling. Thus, D-type cyclins act as growth factor sensors, forming active kinases

in response to extracellular factors (Sutherland, R. L. & Musgrove, E. A. (2004) J Mammary.

Gland. Biol. Neoplasia. 9, 95-104; Sherr, C. J. (1993) Cell 73, 1059-1065). In breast cancer it

5  has been shown, that cyclin D1 expression is controlled via a phosphatidylinositol 3-kinase

(PI3K)YAKT-dependent pathway (Sutherland, R. L. & Musgrove, E. A. (2004) J Mammary.

Gland. Biol. Neoplasia. 9, 95-104;, D'Amico, M., Hulit, J., Amanatullah, D. F., Zafonte, B. T,

Albanese, C., Bouzahzah, B., Fu, M., Augenlicht, L. H., Donehower, L. A., Takemaru, K. ez

al. (2000) J Biol Chem. 275, 32649-32657, Muise-Helmericks, R. C., Grimes, H. L.,

10  Bellacosa, A., Malstrom, S. E., Tsichlis, P. N. & Rosen, N. (1998) J. Biol. Chem. 273, 29864-

29872). AKT inactivates glycogen synthase kinase-3beta (GSK-3B), thereby increasing cyclin

D1 transcription as well as its proteolytic turnover and its protein levels in the nucleus

(Sutherland, R. L. & Musgrove, E. A, (2004) J. Mammary. Gland. Biol. Neoplasia. 9, 95-104,

Diehl, J. A., Cheng, M., Roussel, M. F. & Sherr, C. J. (1998} Genes Dev. 12, 3499-3511,

15 Radu, A., Neubauer, V., Akagi, T., Hanafusa, H. & Georgescu, M. M. (2003) Mol Cell Biol.

23, 6139-6149). In addition, the AKT pathway is an important regulator of cancer cell

motility and migration (Sutherland, R. L. & Musgrove, E. A. (2004) J Mammary. Gland.

Biol Neoplasia. 9, 95-104, Cantley, L. C. (2002) Science 296, 1655-1657; Luo, J., Manning,

B. D. & Cantley, L. C. (2003) Cancer Cell 4, 257-262), two other cell functions in which

20  (GT468 is apparently involved. This prompted us to analyze whether GT468 has an impact on
the regulation of AKT kinase in MCF-7 and BT-549 cells.

Constitutive phosphorylation and hyperactivation of AKT consecutive to PI3K overactivation
is frequently observed in tumor cells. Quantification of levels of Ser473 phosphorylation of
25  AKT (pAKT) subsequent to silencing of GT468 by siRNA technology and its 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

30  level of PI3K overactivation.
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Peptides having sequences according to SEQ ID NOs: 3-10 were used for generation of
hybridomas producing monoclonal antibodies. For example, immunization using the peptide

s 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 ID
NO: 6 gave hybridomas 61C11-2B5 and 78H11-1H6,

A peptide-specific ELISA was performed to ensure specific binding of the monoclonal
10  antibodies. Hybridoma supernatants were tested in 1:5 or 1:10 dilution against the respective
peptide used flir immunization of mice. As control all hybridoma supernatants wefe tested
against two irrelevant peptides. All monoclonal antibodies reacted specifically only with the

respective peplide used for immunization of mice (Fig. 7).

15  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-eGFP transfected cells whereas non-transfected cells were negative (Fig.

20  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 supematants (1:2 dilution) for 72

25 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).

30  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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Example 8: GT468-specific monoclonal antibodies obtained from immunization with

GT468 pcDNA3.1 plasmid followed by peptide / protein injection

Twofold intramuscular immunization using GT468 DNA followed by twofold subcutaneous
5  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

10  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

15  injection of peptide / protein

Hybridoma Isotype
22-1A-1 IgG2b
22-2A-1 1gG2b
22-9B-1 1gG2a
23-33A-1 1gG1
23-19A-1 IgGl

F11#33F7D12 1gGl
4A122D4 1A10 1gGl
4E9 1D12 2D4 1gG3

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.
20  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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A peptide-specific ELISA was performed to ensure specific binding of the monocional
antibodies from hybridomas F11#33F7D12, 4A12 2D4 1A10, and 4E9 1D12 2D4.
Hybridoma supernatants were tested against the respective peptide used for immunization of
mice. As control, hybridoma supernatants were tested against an irrelevant peptide. The
5 monoclonal antibodies reacted specifically only 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
10  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

15  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 mock lysate is believed to result from spillover of the HEK GT468 lysate).

20 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

25  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
GT468 protein.

30  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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page 15, line 4 Additional Indications for all above mentioned deposits: Mouse (Mus musculus)
myeloma P3X63Ag8U.1 fused musculus) splenocytes Elybridoma secreting antibody against human
GT468 2)Depositor All above mentioned depositions were made by: Ganymed Pharmaceuticals AG
FreiligrathstraBe 12 55131 Mainz DE th mouse (Mus Claims 1. An antibody having the ability of
binding to GT468 and mediating killing and/or inhibition of one or more activities of cells expressing
GT468, wherein said activity is selected from the group consisting of cell motility, cell migration and
invasion of cells. 2. The antibody of claim 1, wherein said killing and/or inhibition of one or more
activities of cehéfmatueedidsebinaivny deraienabaiivsdiA GR4 68 Expre 458d1 By Skt cpsly 3. The
antibody of ejthesealaienrbigedimharains saitkkibing-and/ esjalakitiaaatome:oranore activities of cells is
induced by binding of said antibody to the extracellular domain of GT468 expressed by said cells.

91




4. The antibody of any one of claims 1-3, wherein said killing and/or inhibition of one or more activities
is not induced by binding of said antibody to non-cancerous GT468 expressing cells. 5. The antibody
of any one of claims 1-4, wherein said cells expressing GT468 are cancer cells. 6. The antibody of
claim 5, wherein the cancer cells are selected from the group consisting of tumorigenic breast, lung,
gastric, O\Eﬂ% erarJQ hegsltocellular cancer cells. 7. The antibody of any one of claims 1-6 which
mediates said Killin € by inducing compleme}nt dependent cytotoxicity (CDC) mediateJd lysis,
antibody dependent cellular cytotoxicity (ADCC) mediated lysis, apoptosis, homotypic adhesion,
and/or phagocytosis. 8. The antibody of any one of claims 1-7 which mediates said killing of cells by
inducing CDC mediated lysimaiiondRECrinediaigchdesizp Sudbeonatipegy of any one of claims 1-8
which does not induce CDC mediate?RI9SIRESBIOIP RIS MADERIAE antibody of any one of claims 7-9
wherein said ADCC mediated lysis takes plaqgcipktuqeelﬂggsence of effector cells selected from the
group consisting of monocytes, mononuclear cells, NK cells and PMNs. 11. The antibody of any one

of claims VzIWRETEIN SaltBNAdoeYIASR R RV AR NRIER gickamd il RAQY, L-apay, one pf claims
1-11 which issaperonoclonal, chimeric, human @6 humanized antibody, or a fragment of an antibody.
L3. The iRl et BLIGITS 1-12 SSTected MOy, [1E RO CorsreT . of 21 T 1902,
preferablyllgG2a and IgG2h anigG3, an IgG4,.an IgM._an IgAl_an fgA?, a secretary IgA-an IgD, and
an IgE anfillgay 1A= T REEAtibody of any one of claims 1-13 wherein 0T468 has the amino acid
sequence| aCES AR 1 SERT N Mo TR ERE ARt AENY YPARTBhe of claims 1-14 wherein the -
anf[ibody k ik'&i%s?&fﬁé‘géfsi%s%iixﬁ&g’Eﬂ.ﬁégpﬁsg’rcﬂ'%ﬂkb%b’dy ofanyone Uf_biaima +=15whichbir 1ds to native
epitopes of ikrd#te8: piiesent on the surface of living cells. 17. The antibody of any one of claims 1-16
which is spéglfit formaneds cells, preferably breast cancer cells. 18. The antibody of any ong of claims
1-17 wherelff said 0T468 is expressed on the surface of said cells.
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19. The antibody of any one of claims 1-18 which is obtainable by a method comprising the step of
immunizing an animal with a protein or peptide having an amino acid sequence selected from the
group consisting of SEQ ID NO: 2-10 and 35-79, or an immunogenic fragment or derivative thereof; or
a nucleic acid or host cell expressing said protein or peptide, or immunogenic fragment or derivative
thereof. 20. An antibody produced by a clone deposited under the accession no. DSM ACC2822
(4E9-1H9), DSM ACC2825 (61C11-2B5), or DSM ACC2894 (F111#33F7D12), 21. A hybridoma
capable %grqducm antib of any one of claims Ito 20. 22. A hybridoma deposited under the
accessio EZ% § 9) DSM ACC2825 (61C11-2B5), or DSM AC:C2894
(H1II33F Qﬁ;%\ m@@qtgr qu;{g{éﬂ@ an.antibody of any one of claims 1 to 20 coupled to a
therapequ@ptg,@égs'ﬁ@qconjugate of claim 23 wherein the therapeutic agent is a toxin, a
radioisotope, a drug or a cytotoxic agent. 25. A pharmaceutical composition comprising an antibody of
any one of claims 1 to 20 and/or a conjugate of claim 23 or 24, and a pharmaceutically acceptable
carrier. 26. Use of an anmn'm‘mwgimee@ff@aiEsol(igiaahwﬁteaigwnjugate of claim 23 or 24 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. 27. Use of an antibody of any one of
claims 1 thi2ftafacitioa offijughte dieplasits23 or 24 in the preparation of a medicament for killing a cell
expressing GT468 and/or being characterized by association of 0T468 with its cell surface. 28. Use of
an antibodly of diy Damcomeldidaeetsiel sepasitrornstistipndaréheflerants 23:or 24 in the preparation of a
medicament for | Cgﬁhlbltln%‘;r%?gstatl read of a cell expreSS| GT468 and/ar being characterized by

association of 8" MIETOEATSYR Bt Sff%fh% of claims 1 to 20, a

conjugate of clajgi 5&409&3 harmaceutical composition of claim 25 in the preparation of a
medicament forfifeating or preventlng a disease or disorder involving cells expressing GT468 and/or
being characterized by association of 0T468 with their cell surface in a subject. 30. The use of claim
29 wherein the disease or disorder is a tumor-related disease. 31. The use of claim 30 wherein the
tumor-reldted disiegssits selected frarrébogBuplsonsisting ofiremdicaingemadag cancer, gastric

cancer, pvarian cancer and hepatacellular cancer. below relate to the
deposited microorganism in
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32. The use of any one of claims 26-31, wherein said GT468 has the amino acid sequence according
to SEQ ID NO: 2. 33. The use of any one of claims 26-32 wherein said GT468 is expressed on the
surface of said cells. 34. The pharmaceutical composition of claim 25, 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 0T468 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 0T468 with its cell surface; or for treating or preventing a
disease opddividet Indisiatiegsdel 2k rpprssiegt@TdoB pesétfor being characterized by association of
GT468 with their cell surface in a subject, 35. The harmaceutlcal composition of claim 34, wherein
the disease or disordelRsf 6F\‘5F&‘l‘§ﬂ) giLegus. é%(éﬁ%%érfr?ﬁééﬂﬁtg\%&%%éluon of claim 35,
wherein the tumor- relaﬁgécﬁg tneeleqtgd from the gpsisting of breast cancer, lung cancer,
gastric cancer, ovarian éancel}l%%earﬁlp%a%ce?fma? cancer %‘?he pharmaceutical composition of any
one of claims 34-36, wherein said GT468 has the amino acid sequence according to SEQ ID NO: 2.
38.The pharmaagggicabsomposition of any one of claims 34-37, wherein said GT468 is expressed on
the surface of said cells.

All above mentioned depositions were made by:

Ganymed Pharmaceuticals AG
Freiligrathstrafie 12

55131 Mainz

DE

84




Claims

1. An antibody having the ability of binding to GT468 and mediating killing and/or
inhibition of one or more activities of cells expressing GT468, wherein said activity is selected

from the group consisting of cell motility, cell migration and invasion of cells.

2. The antibody of claim 1, wherein said killing and/or inhibition of one or more activities

of cells is induced by binding of said antibody to GT468 expressed by said cells.

3. The antibody of either claim 1 or 2, wherein said killing and/or inhibition of one or more
activities of cells is induced by binding of said antibody to the extracellular domain of GT468

expressed by said cells.

4, The antibody of any one of claims 1-3, wherein said killing and/or inhibition of one or

more activities is not induced by binding of said antibody to non-cancerous GT468 expressing

cells.
5. The antibody of any one of claims 1-4, wherein said cells expressing GT468 are cancer
cells.
6. The antibody of claim 5, wherein the cancer cells are selected from the group consisting

of tumorigenic breast, lung, gastric, ovarian and hepatocellular cancer cells.
7. The antibody of any one of claims 1-6 which mediates said killing of cells by inducing
complement dependent cytotoxicity (CDC) mediated lysis, antibody dependent cellular

cytotoxicity (ADCC) mediated lysis, apoptosis, homotypic adhesion, and/or phagocytosis.

8. The antibody of any one of claims 1-7 which mediates said killing of cells by inducing
CDC mediated lysis and/or ADCC mediated lysis.

9. The antibody of any one of claims 1-8 which does not induce CDC mediated lysis of

said cells.
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10. The antibody of any one of claims 7-9 wherein said ADCC mediated lysis takes place in
the presence of effector cells selected from the group consisting of monocytes, mononuclear
cells, NK cells and PMNs.

I1. The antibody of any one of claims 7-10 wherein said phagocytosis is by macrophages.

12, The antibody of any one of claims 1-11 which is a monoclonal, chimeric, human or

humanized antibody, or a fragment of an antibody.
13. The antibody of any one of claims 1-12 selected from the group consisting of an IgGl,
an [gG2, preferably IgG2a and 1gG2b, an IgG3, an IgG4, an IgM, an IgAl, an IgA2, a secretory

IgA, an IgD, and an IgE antibody.

14. The antibody of any one of claims 1-13 wherein GT468 has the amino acid sequence
according to SEQ ID NO: 2.

15. The antibody of any one of claims 1-14 wherein the antibody binds specifically to
GT468.

16. The antibody of any one of claims 1-15 which binds to native epitopes of GT468 present

on the surface of living cells.

17.  The antibody of any one of claims 1-16 which is specific for cancer cells, preferably

breast cancer cells.

18. The antibody of any one of claims 1-17 wherein said GT468 is expressed on the surface

of said cells.

19.  The antibody of any one of claims 1-18 which is obtainable by a method comprising the

step of immunizing an animal with a protein or peptide having an amino acid sequence
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selected from the group consisting of SEQ ID NO: 2-10 and 35-79, or an immunogenic fragment
or derivative thereof, or a nucleic acid or host cell expressing said protein or peptide, or

immunogenic fragment or derivative thereof.

20. An antibody produced by a clone deposited under the accession no. DSM ACC2822
(4E9-1H9), DSM ACC2825 (61C11-2B5), or DSM ACC2894 (F11#33F7D12).

21. A hybridoma capable of producing the antibody of any one of claims 1 to 20.

22. A hybridoma deposited under the accession no. DSM ACC2822 (4E9-1H9), DSM
ACC2825 (61C11-2B5), or DSM ACC2894 (F11#33F7D12).

23. A conjugate comprising an antibody of any one of claims 1 to 20 coupled to a

therapeutic agent.

24. The conjugate of claim 23 wherein the therapeutic agent is a toxin, a radioisotope, a drug

or a cytotoxic agent.

25. A pharmaceutical composition comprising an antibody of any one of claims 1 to 20

and/or a conjugate of claim 23 or 24, and a pharmaceutically acceptable carrier.

26. Use of an antibody of any one of claims 1 to 20 and/or a conjugate of claim 23 or 24 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.

27. Use of an antibody of any one of claims 1 to 20 and/or a conjugate of claim 23 or 24 in
the preparation of a medicament for killing a cell expressing GT468 and/or being characterized

by association of GT468 with its cell surface.
28. Use of an antibody of any one of claims I to 20 and/or a conjugate of claim 23 or 24 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.
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29. Use of an antibody of any one of claims 1 to 20, a conjugate of claim 23 or 24 or a
pharmaceutical composition of claim 25 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.
30. The use of claim 29 wherein the disease or disorder is a tumor-related disease.
31. The use of claim 30 wherein the tumor-related disease is selected from the group

consisting of breast cancer, lung cancer, gastric cancer, ovarian cancer and hepatocellular

cancer.

32. The use of any one of claims 26-31, wherein said GT468 has the amino acid sequence
according to SEQ ID NO: 2.

33. The use of any one of claims 26-32 wherein said GT468 is expressed on the surface of
said cells.
34. The pharmaceutical composition of claim 25, 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.

35.  The pharmaceutical composition of claim 34, wherein the disease or disorder is a tumor-

related disease.

36. The pharmaceutical composition of claim 35, wherein the tumor-related disease is
selected from the group consisting of breast cancer, lung cancer, gastric cancer, ovarian cancer

and hepatocellular cancer.

37. The pharmaceutical composition of any one of claims 34-36, wherein said GT468 has

the amino acid sequence according to SEQ ID NO: 2.
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38. The pharmaceutical composition of any one of claims 34-37, wherein said GT468 is

expressed on the surface of said cells.
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