MONOCLONAL ANTIBODIES AGAINST CLAUDIN-18 FOR TREATMENT OF CANCER
Antibody-based therapies for cancer have the potential of higher specificity and 5 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 mechanismsMONOLLONvle hNTIBO IR AGAINSTIChaAT DIRYIStBHR immune cells.

10Targets for antibody-based therapies ‘i‘j‘ﬁf’&ﬁb@ﬂﬁff‘%&gﬁﬂ ities, which form the basis for
proper discrimination between normal and neoplastic cells. Obviously, a target with either exclusive
restriction to tumor cells and entirely undetectable on normal tissues is ideal for the development of
efficient and safe antibody therapeutics. In another aspect, a high-level overexpression may be the 15

basis for the therapgiytig lew sidesltecimexemnificddy hekpmag.enkisymal growth

g
factor receptor type 2 (HER-2), which_as a result of gene amplification is a good target for the antibody
trastuztunab¥Her&irYdo rrelaaisafOBRaree Whictnsretinnabrdmeadihspmeasordorin clinical

development for o thRmptdiaMewisingd avaliiesnydpighiare-Nobhasebeicd Sl RREIC
overexpression of target molecules on tumor cells. In th? case qf aptibodies to the proteoglycan
MUC-1, a peptidé}%pé%"r‘%p'??{} & ifthBHRBKISHES ofthe B g AHE U BT B OG- e TR cells and
thus altered to itsmsaiasikesunickipartoinghencasewivatitivadicretouings Gitoyimnat), aRoge
(Campath-1H) anéij3 1%DZZ (epratuzumab), antibody targets have comparable expression levels on 25
tumor cells and nérmal lymphocytes. Here, the ablation of normal cells by the antibody is tolerable
since target-negative stem cells restore the normal lymphocyte repertoire. Other examples of

differential acces3isifies dﬁamtﬁm&y-t@‘gﬁtmmmmn@m bWénﬁ@eﬂ@Eiﬁ& avtdcbftioanhydrase
IX (CA9). Both anfigegs.aressxigssed gudarmalispitieliaaf calomandKiingyiesneciiygly. 30 -
However, radioactively labeled imaging antibodies do distinguish well between tumor and normal
tissue, and cytotdXvimnshedidarese fOlBRAtEECITHIEC I EATACHIRER B e ik ii@kbression of

CA9 and CEA onhelmingl sidpehanersaalepitalinkiisaucsvnamlas: artiagies dangtrbave
access. Also antigen epithelial cell adhesion molecule (E%-CAQ/I) belongs to this categ?%\é?As a
| :

homotypic cell acHE&IBH HfisFRaRE sor BpRRRRST AsPSTb e RiBhIsEY iRvEEsRIe e S
Intriguingly ;whergasshightedfifia i pAuAdd amdbpaiasdareffeme ryxiamisi fiete b et atenaffinity

antibodies are well folerated. Thjs suggests accessibili éﬁﬁlf(e- p-CAM target on.normal cells but also
indicates that kingﬁb%:g?%n%o y lf?ﬁ%?ﬁgr?ﬁe %%rpstew%% rapeuﬁb Vv%c oW %nree%ltl)tsgl iﬁ%}l}?is that other
epithelial cell-speaifistifictbinssin\gviod thigdditicdl adtiexiy rashizbeadl§datenitye for antibody
approaches, since they may be barely 10 accessible in well-structured epithelia to antibodies but

become exposed@ﬁlé#@apée&e%r\%ﬂ;mﬁéo@mlxzee@ima@néﬁg prbROrGRRZIngRpithelial
odi

tissue architecture for theif suitability as targets for therapeutic anti es. A protein, which particularly

attracted our atteAreridRmReal &R LEHEERRINRS ¢E11s §PRHRSe NEIEE b ARk Based 8ich number:

splice variaghl numeric overexpression of target molecules on tumor cells. In the case of
antibodies to the proteoglycan MUC-1, a peptide repeat epitope in the backbone of

the target is underglycosylated in tumor cells and thus altered to its normal
counterpart. In the case of antibodies to CD20 (rituximab), CD52 (Campath-1H)

and CD22 (epratuzumab), antibody targets have comparable expression levels on

25 tumox; cells and normal lymphocytes. Here, the ablation of normal cells by the
antibody is tolerable since target-negative stem cells restore the normal
lymphocyte repertoire. Other e){amples of differential accessibility of antibody
targets are carcinoembryonal antigen (CEA) and carboanhydrase IX (CA9). Both
antigens are expressed on normal epithelia of colon and kidney, respectively.

30  However, radioactively labeled imaging antibodies do distinguish well between
tumor and normal tissue, and cytotoxic antibodies are well tolerated. This is most

likely due to a restricted expression of CA9 and CEA on the luminal side of
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15 (CLD18A1): NP 057453, NM 016369, and splice variant 2 (CLDI8A2): NM 001002026,
NP_001002026) is an integral transmembrane protein with a molecular weight of approximately 27,9 /
27,72 Ica Claudins are integral membrane proteins located within the tight junctions of epithelia and

endothelia. Tight junctions. organize a nefwor intercopnected strands of intramembranous 20
particles betweer]14 %ra]‘%lggﬁ{&céﬂ%? ﬁ?st‘fﬁ h‘f’ﬁfﬁ%ﬁgﬁs%@?g&‘?ﬁ gﬂ&@a@?&iﬁ?‘é‘i@ﬁhéﬂﬁ%ﬁ?ﬂﬁ%inent
transmembrane ppafsihiatomefondrisobusdediieir(&pefig Mitebedindar @dkdsianppoperties they create a
primary barrier t a .the cellular trar of splutes and restrict.the, lateral
diffusion of memOB?a%% I glgd;3 %ﬁc% %gg%le%%sx%? {ﬁ%é%taﬁfcgﬂ%?xgrﬁ %ﬁoléﬁé. #lgl At }ﬁ%ﬁ%rﬁé?%eg 25
proteins are criticalydphelactpracorglitiing vpithekat iikghrefinihitentiukp-Ovevasstibvsiictat such
proteins may, be barelygecessibladapnipadics inygelkelruciredieniiglia putiecome exposed on

tumor cells. CLD181s a tetrg;ganin and has as such 4 hydrophobic regions. We have generated data

in'dicating that CRSESEIdigs e Feri Al eresnt contermalisils Yuhrlponingiqstesthabidattiety

addressed by angpmmdpﬁﬁ@ggﬁgamag@pa(@llegg&lg‘@mﬂa@tioh-1) implies, that all four hydrophobic
regions serve as regular transmembrane domains (TM) and two extracellular loops (loopl embraced by

hydrophobic regign 1 and, hydrophobic region 2; [oop2 embraced by hydrophobjc regions 3 and 4) are
formed, as descr%’é‘"d%?sfﬁg\{% Fh%ﬁ&?ﬁfr%??&%%% ?5 TP FHARBEFEIR Bt thfaiifkston
(CLD18-Conformuitiesic?) inaplesatbabrascdes cobestitardy Mip2 2 chegthiecsnbeghaspbiheatelyaspanin

family (Tayloy et gld NeUIOSeRES 0 %218 20000 3106 sscond andthird bydrophobic
domains dd not ﬁlﬁﬁ/ cross the pllasma membrane so that portion oopfﬂ? A Detween e Tirst and
fourth transmembeilne Wontharetowexasalsiedapratehisd ol dnicrmg@iig -eCitinfban der-3) implies,

a large extracellugtomal WiNAP JiEAl Y0 BRRADIRISBIASSNDIAGRIAIR fishand fourth

hydrophobic region, which serve as regular transmembrane domains. Due to the presence of classical
Nglycosylation sitéigh@episslenly etestna oB wseating/ivalaudia t8.D18 topology-2- and CLD18
topology-3 harbour an additional extracellular N-glycosylation site. Another level of complexity is

added to CLD18Thelefii& b)Y $he presnesiebdwqdifferent splisg o HanSewhitRaragiascribed in
mouse and in human ngiimi, Mol. 15 Cell. Biﬁl. 21:7380-90, 2001). The splice variants CLD18A1 and

CLD18A2 differ iH-thE H#ét21 NiePrfitad a QHEAL i RS s¥RES irdt Tt iedh 1, whereas
the primary protewnvseiiencezsf te Oasroaine isicaniicedrdlLihSAdnbaate pivelinexpitessed on -

normal lung and stamach epithelia, whereas 20 CL [ ressed.only on gastric cells (Niimi,
Vol Coll. Biot 20080 AR WLP ROty 2 DA b et e i e
short-lived cells ohstimaectpepitneligeatbdtitiiovidr tghinwetyastat epishelieinrdgiodotiding sensitive
RT-PCR, we have; shown hakheihaarianisarenst deircialeat alldnany aihereprspalyman organ,

but are robustly expreSsed in several cancer types 25 including stomach, esophageal, pancreatic and

lung tumorg &s weAriElas haBrFenAtiBr e cRHes E Bhe d&RsHAB SRR pBhiRd SlandiRe aeiscarcinoma

subtypes of thesgmingdicafionsetharmeissininancighseithedprpteimdifansin somesanaassand
adjacent normal 30 tissue. T?géhigher molecular wei\%\t rotein observed.in healthg tissue can be

transferred into tHESEFHE A oFCBETHPWRIRRTIES oS TEERIR BaREBIAY HAEIFhg isIFY 05 ABS with the
deglycosylating contpsiuthe Pittralialdr. Finspeuggéstsiuthatod k& ldss taghicdsfilaies of cancer as
compared to its notmal est ONLRAIL, T il Rh HieFSlichyS HERDS RGNS g, atered
epitope. A classiCar N> 3"
25 proteins are critically involved in organizing epithelial tissue architecture. We
assumed that such proteins may be barely accessible to antibodies in weli-

structured epithelia but become exposed on tumor cells.

CLDI8isa tetraspanin and has as such 4 hydrophobic regions. We have generated
data indicating that CLD18 displays several different conformations, which may be
30  selectively addressed by antibodies. One conformation (CLD18-Conformation-1)
implies, that all four hydrophobic regions serve as regular transmembrane domains

(TM) and two extracellular loops (loopl embraced by hydrophobic region 1 and
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glycosylation motif is in position aa 116 within the loopD3 domain of the molecule. The terms "CLD18"
and "CLD18-variant" according to the invention shall 5 encompass (i) CLD I8-splice variants, (ii)
CLDI8-N-glycosylation variants, (iii) CLD18-conformation variants, (iv) CLD18-free and

homotypically/heterotypically associated variants locglized at.intercellular tight junctions and (v)
CLD18-cancer réié?é%?%?l %Eﬁi@n%n-%&%; % aaﬁé’c?% ﬁ@bﬁ) FREM oo B0 AR Sunctional

characteristics ofézinEd &snddee tibisinfied athelleast gyl in teff eintirt Sfegeityfonanbhedy baseskdcancer
therapy. These are in particul > absence of CJ,.D18 from.the vast majority of taxicity relevant
normal tissues, (ﬁ??&%@éﬁ?f&tﬁ)@]ﬁ%jftgL%ﬁﬁgnvagﬁgn exp lelggr:(]%}ﬁa%b %Sdlagﬁ%rrl]gsﬁ Ief% Eem%ration as
differentiated gastrishee isembictoCthe betreeprein shiothb{Teigeet 45 AdgativecsRen 625562 The stomach,

(ii1) hints to potentialdi lal ylatiop bet ma ; lastic.cells iv) the
presence of%;ffggﬁ?%gﬁ%%gti%%agﬁ%ég&ﬁé%& %gggg%hg%ﬁiﬂc%%%&%{ﬁﬁs%gﬁﬁ%r?lé{fglon protein

may further contRifsEetoRE O hrafBitiewitdooBethude ferfvreaeeefipresad|fadits but often
do not form classjgal tighfritanetions-pahormotypiaandiz0 hateralypic assosiatien of elapdins as found

in normal epithelial tissue, tumor cells may have a considerable pool of free claudin that is amenable

to extracellular afGBEIYBiREHg alaRlS huRotHEsspy *HASHYaLi o TR bi\‘iﬂﬂwg@ﬁito‘f)‘é"{[@ﬁ claudins in
healthy epitheliutyarspbigtdagwithiniighidunstivrsiiarnth €aetehsdRypiubi astibadiescis
Furthermore, the high plasma membrane expression observe cording to the invention not only for
primary tunzrgrs bi?f% s%f(g?#&ra&%s X egrriveed oM E%‘?A%ae%ﬁrggeﬁ%ﬁebﬁrﬁg ﬂfﬁgﬁj in
particular, gastrigtyrogriatiorakeeGh DLR2 dpeCifivdimiliBadisdagy alaranis (GoDIdr thmlagyvention,
treatment and/or_ 30, di i nGermetastasis, in patticular stasi ived.from gastric
tumors, such as ﬁ?r%op %r%rg?at% (gtéa%?;;%pe%%%ea rﬁetastas%an‘g?%?&%%is r%ﬁt?fﬁfé}reé. The object of
the invention is to provide antibodies useful for therapy of diseases wherein CLD18 is expressed, such

as tumor diseasesnather i odiceraplsaittidel asediicnald bismoleeglarbritgrvsssacsurhtdiceases. 5
SUMMARY OF T, INVENTIIQN{IRG, RigReNk Ny kBRganamly e videsmantibegies yreful as

therapeutics for treating and/or preventing diseases associated with cells exf;:)ressin ’C,LDiS, 10
including turRor-refitelitise hdad &l I st drrEnh RIS e SR #%ancer, lung

cancer such as ngnigiaicell MngraanseaitbCGle(@), Wdtaraapast, weldfscantembensiic cancer,
head-neck cancer, and c&cer of the gallbladder an(il Lrl?ee&{a_,?tases thergof ir;lparticular gastric cancer
as

metastasis such g@%ﬁi( %}WOI st?‘f)lesﬁ Real e SIEARE NS

tic .
asis and Iy 5H node metastasis. 15 In one
aspect the invention relates to an antibody having the ability of binding to CLD18. Preferably, the

antibody has the apyty o1 Bindingdodd-Rf e apasthaning oal suine sdoieisiaply,binds to one

or more epitopes ed within the ular portions o D18, preferably within the first

extracellulat HonfaiM2BA@ i rxprcRsgsoemines 2asticreels Qrims MotefelhdRjokhel aliitfoRN: of the

invention binds tgqyig %H&Pﬁ?—hﬁ@ ifes selentealiramehie.aoup aRngistingheEQJIR-MN@a 151, 153,
155, 156 and 157. Preferably, the antibody binds to cancer cells, in particular cells of the cancer types

mentioned abovédidfrremrshIy PHBELALPY: At AR drmIp s RRSHC RS 8l Wiirably,

- binding of said agtipeeyetRT-PCR, we have shown that both variants are not detectable at all in any
other normal human organ, but are robustly expressed in several cancer types
25 including stomach, esophageal, pancreatic and lung tumors as well as human
cancer cell lines. Expression is most prominent in the adenocarcinoma subtypes of

these indications.

The molecular weight of the protein differs in some cancers and adjacent normal
30 tissue. The higher molecular weight protein observed in healthy tissue can be
transferred into the same molecular weight as observed in cancer by treating tissue
lysates with the deglycosylating compound PNGase F. This suggests, that CLD18
is less N-glycosylated in cancer as compared to its normal tissue counterpart. This

structural difference is likely to give rise to an altered epitope. A classical N-
3



25 cells expressing CLD18 such as cancer cells mediates killing of cells expressing CLD18.
Preferably, the antibody binds to CLD18A1 and CLD18A2 and more preferably binds to CLD18A2 but
not to CLD18A1. Preferably, antibodies of the invention bind to and are specific for loopl or 1oop2 of

CLD-conformatiopkoliseRBIRGY el SERRGMEN'? NG AR SidBBITERNRD Binds to and is 30

specific for loopD3 of CLD-conformation-2 and, in particular, binds at or around a potentia
N-glycosylation sf@i§#¥®sition 116 within loopD3. In further embodiments, the antibody of the
invention is specific for the unglycosylated form of the potential N-glycosylation site at position 116

within loopD3. Preferably, big%’sg of antibodies of the inyention to CLD18A2 involves one or more

amino acids seledt® ¥ORS th Gp @sistindp bF-KrR A 0FFOHME AQnthE JBLRRHAUS MY Glu at

position 56 of CLEXtBAZ6SIEQ UDINQ-Zplibrefatiably, antiboties-bi-hechventiondeianms, hing to

CLD18AZ2 variant ments thereof, 5 wherej r more, preferably. all of the amino acids at

these positions a eﬁsep%’gcoélg) W%I%Earléiﬁ?t% WO%%T% B%\ﬁfﬁﬂ%f’b%gg@i?ﬁfﬁ@%@a%ﬂ%und at the

corresponding pasiieisedithnmGs Dit8ided SE PrHNIGE:S)tH{gla B ennd snd 5@ ChDd falame6In).

10Killing of cells %@8%}@%@{@“&%&/%%@ @%gf%g% induced by binding of the antibody to
ce y by

CLD18 expressed by sal S, more pretera inding of the antibody to CLD18A2 expressed by
said cells. In one embodiment, binding of the antibody of the invention to CLD18A1 expressed by said

cells does noj indpice Kilingqf saifl ealsioadrRikiling94e8!IS £291 ba stilzed thgrapaetigally as 15

described herein. In particular, killing of cells can be utilized for treating or preventing cancer, in

particular cancer Hbt3dpieresting Heshinatihedpbased srreTcbrmals. Thepede il Bipfalding CLD18
are preferably cagiganseliseasd areCinrp tiguiar 120saieciegotiomdhadienp sapsisting.@idumorigenic
gastric, esophageal, pangreatic, lung,.ovarj lon, hepatic, head-neck, and.gallbladder cancer cells.
Preferably the antiyt int%elﬁﬁgﬁggﬂ%‘?éad@‘[@%ﬁh& EI%‘W?%’E}C}HQ&C% BSHERtdependent
cytotoxicity (CDGloméstiate ddysiffeaniifacaly gispéndelit, 25tdel utancitotexiettisksDBClametdiated lysis,
apoptosis, hamotypic .adhesion, and/er. phagogytasis, .preferabl inducing. CDC mediated lysis
and/or AD(?(% meﬁcﬁ) %te‘éelys/%‘l? ce’ﬂanoqcfﬁ]g gﬂr(r)fggc |mgﬁﬁﬁ£§§%@r%%§%¥ %ﬁ%ﬁrﬁ\% Pii%lﬁ N 8%%%00 induce
CDC mediated 3dbysiecnf oetimaPrefdrattpplaBic Ceallsdizmedl (i cheelsesthes pificdiffertrt presence of

effector cells, whighig atisulapmbadinanisaee SRlasRAKODIG SBCARRINING:ofifonooytes,

mononuclear cells, NK cells and s, and phagocytosis is by macrophages. The antibody of the

invention may beBeBRGETPRr BN itig, 2eamksiapeutic window. Because fumor cells express
claudins but often do not form classical tight junctions by homotypic and

20  heterotypic association of claudins as found in normal epithelial tissue, tumor cells
may have a considerable pool of free claudin that is amenable to extracellular
antibody binding and immunotherapy. It is possible that binding epitopes of
| claudins in healthy epithelium are shielded within tight junctions from the access
by such antibodies.

25
Furthermore, the high plasma membrane expression observed according to the
invention not only for primary tumors but also for metastases derived from
CLDI18A2 expressing primary tumors, in particular, gastric tumors, make
CLD18A2 specific antibodies a valuable ool for the prevention, treatment and/or

30  diagnosis of cancer metastasis, in particular metastasis derived from gastric
turnors, such as lymph node metastasis, peritoneal metastasis and Krukenberg
fumors.



5 humanized antibody, or a fragment of an antibody and may be selected from the group consisting of
an IgGl, 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. According to all aspects of the invention, CLD18 is preferably human
CLD18, io preferably human.CLD18A2., and CLD ISA2 preferably h e amino acid. sequence
according to SES? gcﬁgc %fr%' edﬂﬁaféﬂi lﬁré?&%qt‘i'ff/i %%B;{It Oec{ lae%?ir?g@c?] rs@&ﬂ%)ﬁc% a%:‘oi%%fng to SEQ
ID NO:8. In particheareprefddiE@ embadissedtssugie antipodydifedsesinVbntmonibadits tdesathed 5 epitopes
of CLD18 preser};eqaﬁt}ﬁwgtggtﬁw\ﬁp&gﬁ&iﬁr% furhgipIgferred embodiments, the antibody of the
invention is specific for cancer cells, preferably stomach cancer cells.  In certain embodiments of the
invention CLD18 is expressed on the surface of 2 Ocells. Antibodies of the invention may be obtained
by a methodscomprising the step of immunizing an animal with a protein or peptide comprising an
amino acid sequence selected from the group consisting of SEQ ID NO:2, 4, 6, 16, 18, 20, 21- 25 23,
26-31, 151, 153,%“%&%&%P§r%%%§£§%ragment or derivative thereof, or a nucleic acid or
host cell expressing said protein or peptide, or immunogenic fragment or derivative thereof Preferably,

tibody of the, i tion i ific for the af tioned.proteins, tid [ [
iragments or derlVATVESARbr G5 T ERe SORTEN o8 DTGt ST pA e e SOTRtniZAtion @

derivative relatestistnga Hadoof sueehnpitg eilisorgpe ptdeciulichwal thelsammpresstimildl.imfunogenic
properties ag the. protein or peptide fram which. it is derive -particular, the derivative of a protein or
peptide Whé?] usé%’%ﬂefr%ﬁnéﬁflz%tfgn%%%rt \{éepérggauﬁ@n %)% %ﬁ%ﬁé%ié%’,‘.gﬁ?paér%f’ lﬁ% er'rjr‘;’i‘orél%lclz gﬁal
antibodies, provigesczsratisoehsschaling traensecipetifiohysaplinetibdios otresredNWRERIsing the
protein or peptide Ja-{mnunizatiod SLRXAMelRs ShAerhaliveaa el dgdhadeleliane substitution

or addition of one or more amino acids. Inﬂg)ar icular, it may include the addition of one or more amino
acids such as cysipladder rdmgtasiises Rimerb o CABITHIFUS S ISTANSFRITRCRT SN DS cysteine

5 residues by setiRgreHeUasmbRE sttoRéaseBiad-bRIRIN IyaGaYesaiReagigs within CLD18 which
are not critical for antibody binding. Accordingly, CLD proteins, peptides, immunogenic fragments
thereof or detivatives thereof as described herein used for immunization may incorporate one or more

substitutions of aliing: acisstathsditamtioratitprsimonsiwhiz haviapn oheatidatl, fof Bmtibey binding. 10
In a particularly red,embqdiment, t tiboqy of the invention | clone having the
accession no. Dg&ﬁﬁéﬁ%ﬁ&%ﬂgﬁ0%%%%%@%%%@%@%%%@%%% QACC2739
(182-D1106-057hD &M scEay 40i(pederbindiodsie DSVPADOR =PLEPeD IDGEWEoL HSM

ACC2742 (182- 15,D1IN6:0621BRMASHAR BN LaB06H: BIMAGEAHdR el 758-035),
DSM ACC2746 (182-D758-036), DSM ACC2747 (182-D758-040), DSM ACC2748 (182-D1106-061),

DSM ACCZ808 (Fepim1268-Proiess MSatec 2809 (£82 511 Bseiuallhy, e mnrbady gafp the
- (182-D1106-362)n20iaknermkosinentihe paptendsatdhe Fvantieiswgoupigetig atis@apeutic agent

ID NQ: 151, 153, 155, 156 and 157. Preferably, the antibody binds to cancer cells,

in particular cells of the cancer types mentioned above and, preferably, does not
bind substantially to non-cancerous cells. Preferably, binding of said antibody to
25  cells expressing CLD18 such as cancer cells mediates killing of cells expressing
CLD18. Preferably, the antibody binds to CLD18Al and CLD18A2 and more
preferably binds to CLD18A2 but not to CLD18AL. Preferably, antibodies of the
invention bind to and are specific for loopl or loop2 of CLD-conformation-1. In
further preferred embodiments, the antibody of the invention binds to and is
30  specific for loopD3 of CLD-conformation-2 and, in particular, binds at or around a
potential N-glycosylation site at position 116 within loopD3. In further
embodiments, the antibody of the invention is specific for the unglycosylated form

of the potential N-glycosylation site at position 116 within loopD3.



such as a toxin, a radioisotope, a drug or a cytotoxic agent. In a further aspect the invention relates to
a hybridoma capable of producing the antibody of the invention. Preferred hybridomas are those
having the accession no. 25 DSM ACC2737 (182-D1106-055), DSM ACC2738 (182-D1106-056), DSM
ACC2739 (182-Q1106-057),, DSM ACC2740.(182-D01106-058), D 741 (182-D1106-059),
DSM ACC2742 %fﬁ%ﬁ@io%%@% B’g‘?ﬂ%&%%ﬁ SR 383%}%%%%&8&%7%@%@0758-035),
DSM ACC2746 (i82-B756-0ads, PishMcAGCRAAZ 1@ DAEdstn N DIV ERTA82182: (21 106-061),
DSM 30 ACC28 -1106-209) 213065 $ CC2810
(182-D1106-362%.§sgir§‘i%ié§%f%t}£‘?e ?r{j\g%@]%a%? c?e%%%?%&%e@eﬁrﬁ@%ﬁgg% %:ﬁ%%%}&ignation of
the antibody, e.qaigediFse s inakatmnsioresé ing  thédbohe yroeispriamentivbeseod.g. 26D12. 5
The inventiop alsgtelatesyo & RBFEI R iEaH - AMRISHORAOMBPAIY ARRL KR Af thgdnvention

and/or a conjugate thereof with a therapeutic agent, and a pharmaceutically acceptable carrier. In a
further aspect thERRRSAN S1AFISTH ARetRTE: SR PRI Grotheseamming aodsifmgdrateell
expressing OLD ¢hgrenpafiablydsidASAdieorapIising CoREGtTy K Helhwith @ effeatiamount of an
antibody of the invention and/or a conjugate thereof with a therapeutic agent. CLD18 is preferably
expressed on th& ¥ HREBaid cell. 15 In a further aspect the invention relates to a method of
treating or preventing a disease or disorder involving cells expressing CLD18, preferably CLD18A2,
comprising admipistering.to @ subject an.antibody, of.the invention njugate thereof with a
therapeut%%ger%%‘rgg p gern%j} utica F:%Pndt o%ﬂ%ﬁ %lgrennégr?éllr%a ?ﬁéef%%? ouc‘%i/%SF #}’e}’ i%%/neagﬁ%n or the
conjugate thereaffwiih ativerhpeutit Bgérixeskréferably twdldiseaspufaibdyder isndingrdr-related

disease and in pgficuar g OéLfEﬁ%tR;ihSJen g}s&t&?659@&%19{0&%99%2'\%8%%9,%?ﬁﬂ&gad?ce“

esophageal cancer, pancréatic cancer, cancer, ovarian cancer, colon cancer, hepatic cancer,

head-neck cancéhe gntbosncthe inscmaimsl il §eDARA Hexprsassthyssid teflsalnss mabiedusm. CLD1S is
preferably expregggdonthesudace ofraidaey &7 Riatewhlvndhemntibadissrhtaipvantion have

the ability to discriminate CLD18- variants expressed by different cell types including.cancer cells and
non-maligrisht cafEcTiRes disrei diy Rvdienida Kilissarhetisne gt g&?‘bffﬂﬁeqﬁ%&&i(?ﬁ have the
ability to bind to ghRh8AR wiilerihBy siotaldrindieeC k2%SAdis indinBetondRehEX] §px¢adidt a lower
specificity compared to te[fge binding specificity to CLD18A2. The term "binding" according to the
invention preferaWFéfé ttoa specific binding. "Specific binding" means that an agent such as an
antibody binds stronger

The cells expressing CLD18 are preferably cancer cells and are, in particular,
20 selected from the group consisting of tumorigenic gastric, esophageal, pancreatic,

lung, ovarian, colon, hepatic, head-neck, and gallbladder cancer cells.

Preferably the antibody of the invention mediates killing of cells by inducing
complemént dependent cytotoxicity {CDC) mediated lysis, antibody dependent
25  cellular cytotoxicity (ADCC) mediated lysis, apoptosis, homotypic adhesion,
and/or phagocytosis, preferably by inducing CDC mediated tysis and/or ADCC

mediated lysis.

In one embodiment the antibody of the invention does not.induce CDC mediated

30 lysis of cells.

Preferably, ADCC mediated lysis of cells takes place in the presence of effector

cells, which in particular embodiments are selected from the group consisting of



to a target such as an epitope for which it is specific compared to the binding to another target. An
agent binds stronger to a first target compared to a second target if it binds to the first target with a
dissociation constant (KO which is lower than the dissociation constant for the second target.
Preferably the di iati 1&. f e ich the nt bi%gs specifically is more
than 10-fold, pre?gr%?g?fﬁéﬁég ?hﬁg%%%(%‘lél 8 r%sb?gigrg ersggk/?m% ’aﬁlg%%%?&og é’ﬁl%g’rebﬁreferably
more than 100-foRRCPERIEERS, 500-fold or 1000-fold lower than the dissociation constant (KO for the
target to which the agent does not bind specifically. 10 Preferably, antibodies of the invention have a
dissociation constant for CLD18, preferably CLD18A2 which is 10-6 M or less, preferably 10-7 M or
less, preferably 1528 I@?‘BP‘P@ﬁngrtﬁFef’é’i’éﬁﬁ‘IWO@aM BF 18sEneneskradly chimposlicdsatahe 9hvention

have a dissogiatigirsansianhiiod). k% putacablyrGh RABAJWhIEN s inthelR sangeRfHo-8M to
10-9M. The antibodies of the_invegtior@ diate{%%lin 0 ceBIIs e?é%ressin CLD18, preferably CLD18A2,

by binding to CLETBP7RE A58 SXpP &R rrEhsiereaimd leideAbldimettt, antibodies

e

of the invention ilgi¢candgibl embii PGl épehdesicoytteiobgaif\atQ IS, Jarel gndp e ast shiyut 20-40% CDC
mediated lysis, preferably about 40-50% CDC mediated lysis, and more preferably more than 50%
CDC mediated lysis of cells expressing CLD18. Such antibodies are exemplified herein by the
following antibodibs:83HS (@8lIcag8kES, Fohe liner®ion,26BB), 1361 e £8eh1Y hi68E 12 D78D10, 45C1,

1251, ch-163E12. AR M taRL @ Ao ally e 91 M GaRR p el C0G N dpglies of the
invention may induce antibody dependent cellular cytotoxicity (ADCC]) of cells expressing CLD18 in

the presence of SHEREReRASTERE nOREAHS Ordardrciele B A IseRerakiylkaa ek RIVIMG RCBlich
antibodies are exgmplified-berginshy thagoloving. antibodies: 37011, 37H8, 3805, 38H3, 39F11, -
43A11, 61C2, 26B5, 26D12, 30 28D10, 42E12, 163E12, 175D10, 45C1, and 125E1. Antibodies of the
invention may have the ability to induce apoptosis of cells expressing CLD18, induce homotypic

adhesion of cellsigxprassinopfi i antdiofiincitcctiphagiivdpsis tlcaNerxi e5sisgoGlaBi8 in the

presence of macrophages Hg tibodies of the invention may. have.one or.more of the agt;ove
described fﬁﬁctioer?gﬁoﬁ%p%frtle %@réﬁfaeﬁ? ?%nl odies ofg eli%\l}énfleolp'inguiéleﬁ%@r gdfated lysis and
ADCC mediated tystodifreetls thepresboty Gf bd 8naemtimore spreifialily dadomecélDCCefomthizted lysis of
cells expressing g%lﬁr%alc% xvagiégrtgeq}g_do not induce CDC mediated lysis of said cells. Exemplary target
cells for antibodies of the present invention 5 include, but are not limited to, cancer cells expressing

CLD18, preferably CLD18A2, such as tumorigenic gastric, pancreatic, esophageal and lung cancer

cells. In a particujgr prgfarethemhreinsnnkiing:Rlsets mediatedhyaadibadies Qirtheinyention is
CLD18AZ2 specific, i.e. antibodies of the invention mediate killing of cells, preferably CDC and/or ADCC

mediated lysfs ofct?gﬁs_, expressing 10 CLD18A2 but do not mediate killing of cells expressing
CLD18A1 but not expressing CLD18A2. The antibodies described above may be used to mediate

killing of tumor cells i gle treatment or.preventjon of cancer such as gastric .cancer, esophageal
cancor, pancreatREE? 0 RCTtCRH o R AR Gt AR RO ey Sheir mock
cancer, and cancemodstiringatib|adiealandlbr thpréSmetasteptisith epegfrifing badies@bthithvention

el sfector Tl S B e oo iy b
categorizec®iccofdingp-31, 151, 153, and 155-157 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. Preferably, an antibody of the
invention is specific for the afore mentioned proteins, peptides or immunogenic
fragments or derivatives thereof. In the context of a protein or peptide used in
30  immunization a derivative relates to a variant of such protein or peptide which has
the same or similar immunogenic properties as the protein or peptide from which it
is derived. In particular, the derivative of a protein or peptide when used in

immunization for the production of antibodies, in particular monoclonal

antibodies, provides antibodies having the same specificity as antibodies obtained

7



20to their binding properties to and/or effector functions mediated on cells expressing either CLD18A1
or CLD18A2 (discrimination of CLD18 splice variants), 25 binding properties to and/or effector
functions mediated on cells expressing either glycosylated or non-glycosylated CLD18 variants

(discrimination betweeen CLD18-variants with, and.without N-glygosylatio bindi roperties to
and/or effector fuvr%}é\%%ﬁgurlﬁe fafed on g‘ftﬁg?%%cn?:%i#%@%é\é?gﬁogﬁa%xce PG &ac d?@g}%m&ion
between CLD18-wariambidx the siodetipy, tsnhesttating or addhon mdronaligrmetecalis)p biiddiniy properties

to CLD18-enitongaasked fhedRanalibnialdiaibieie oAbl duse.a0dieaale formation
of CLD18 on living cells, and " abilities to bind a non-human OLD 18 variant, particularly OLD 18

variants 5from miteiRs tha N HeraHBuS PR St S TRHIS RO BY Qe seniotemesy RAveyBriadr more of

the followingspropasties:whakehy referenceais aManiasnesiic-axampiesolantibedies.ahipe invention
described herein (24H5, 26B5, 26D12, 28D10Q, 37011, 37H8, 3805, 38H3, 39E11, 10 4106, 42E12,

43A11, 44E10, 4728 §iiteh PERROIgNiEab iy gRePdrspindipgsPrcqisitely ShBEROErSD 10,
ch-43A11, ch-45gehtidas] Abimhunolehf3 Frhgnaintd Ghaesh ok 7 B Bsbiheingr taChfdShed as well as
to CLD18A1 (e.g, 26DI2, 28D10, 37H8, 38H3, 39E11, 6102, and 4106) 15 b) hinding to CLD18A2 but
ot 10 CLD LA T GRER, FOY D SO SR TR D1 HE ST AP U £ STU6E . 1751)10,
ch-43A11, ch-45&i{<chiabiinich-d463 gad{ichs Mg ERaremdt Z5Rit 8l foc piiibaihgtindiidd 18 naturally
expressed by tumor cells but not to CLD18 naturally expressed by non-cancer cells or tissues such as

cells of stomach and
In a particularly preferred embodiment, the antibody of the invention is produced

by a clone having the accession no. DSM ACC2737 (182-D1106-055), DSM
ACC2738 (182-D1106-056), DSM ACC2739 (182-D1106-057), DSM ACC2740
(182-D1106-058), DSM ACC2741 (182-D1106-059), DSM ACC2742 (182-

15 D1106-062), DSM ACC2743 (182-D1106-067), DSM ACC2745 (182-D758-03S),
DSM ACC2746 (182-D758-036), DSM ACC2747 (182-D758-040), DSM
ACC2748 (182-D1106-061), DSM ACC2808 (182-D1106-279), DSM ACC2809
(182-D1106-294), or DSM ACC2810 (182-D1106-362).

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

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

- In a further aspect the invention relates to a hybridoma capable of producing the

antibody of the invention. Preferred hybridomas are those having the accession no.

25 DSM ACC2737 (182-D1106-055), DSM ACC2738 (182-D1106-056), DSM

ACC2739 (182-D1106-057), DSM ACC2740 (182-D1106-058), DSM ACC2741

(182-D1106-059), DSM ACC2742 (182-D1106-062), DSM ACC2743 (182-

D1106-067), DSM ACC2745 (182-D758-035), DSM ACC2746 (182-D758-036),

DSM ACC2747 (182-D758-040), DSM ACC2748 (182-D1106-061), DSM

30  ACC2808 (182-D1106-279), DSM ACC2809 (182-D1106-294), or DSM
ACC2810 (182-DD1106-362).



20lung (e.g 26135, 75138, 24H5, 39E11, 4501, 125E1, 163E12, 166E2, 175D10). d) mediating CDC
induced killing of cells, which express CLD18A2 but not of cells which express CLD18A1 (e.g. 26D12,
28D10, 371-18, and 39E11, 163E12, ch-125E1, ch-163E12, ch-175D10) e) mediating ADCC induced
killing of cells expressing CLD18 (e.g. 26B5, 2537G11, 37H8, 3805, 38H3, 39E11, 43A11, 471312,
and 6102, ch-163‘§1t§?°c%ﬁs| of e B B HRSERi s IR RRIEIScY isig B th e ErERRboRcrEd killing of
cells expressing @HelH il 8y, 3 9118425758,035¢ Airdrlhy re@rngdiating e;@,g_‘p}@g!wg killing and
CDC induced ki”izrf:%'r%f ‘%ells eéoggﬁfing 30CLD18A2 (e.g. 37H8, 38H3, 39E11, ch-163E12,
ch-175D10). As exet cf)#l“eedgh ? iny antibodies of the invention further encompasses molecules, which
a) bind to differentiated cells of normal stomach, but not to stem cells of stomach (e.g. 39F11) b) do

not bind to ngrmahgeasmt{{lgn ISsu Sg%\fé?ég ?ggaot%%ogr;glcgrgans bsliltfi c()enx((gcl)l%glvel. to cancer cells (e.g.

26B5) 5c¢) bind to an epitope encompassin non?gle%osyla?gld’%\sn at posﬁfi‘gn §18 %\"eﬁ’_ 18 d) which
bind to human asofigheagdnteentionsendiod 8 edfuwdats tehtirerduyitly petfierspguteciayeal texicity studies in

mice. 10Antibodi zﬁﬂlﬁ@eﬂﬂi\éﬁﬂyg&%@bﬁ%g‘?ﬂ}‘?d from different species, including but not limited to

mouse, rat, rabbit, guinea pig and human. Antibodies of the invention also include chimeric molecules
in which an antibody constant region derived from one species, preferably human, is combined with

the antigen binding sitg.esivaddeomeanaitiphareties Mereauarainiaesissial the.dnyentian include 15

humanized molecules in which the antigen binding sites of an antibody derived from a non-human -
species are*CombiHERBARIHA S EXRTSSHBS SR IbrRIFSGRRNE SEHHAAR SOgRTAREH MEs BEthe
invention include pelyaidnatthndnmafadan aheniitodfearandtibody of the invention and/or a

conjugate thereof with a therapeutic agent. CLD18 is preferably expressed on the
surface of said cell.

15 In a further aspect the invention relates to a method of treating or preventing a
disease or disérdcr involving cells expressing CLD18, preferably CLDI8A2,
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.

20  Preferably the disease or disorder is a tumor-related disease and in particular
embodiments is selected from the group consisting of gastric cancer, esophageal
cancer, pancreatic cancer, lung cancer, ovarian cancer, colon cancer, hepatic
cancer, head-neck cancer, and cancer of the gallbladder, and the metastases
originating therefrom, CLD18 is preferably expressed on the surface of said cells.

25
Preferably, the antibodies of the invention have the ability to discriminate CLD18§-
variants expressed by different cell types including cancer cells and non-malignant
cells. In a particularly preferred embodiment, the antibodies of the invention have
the ability to bind to CLD18A2 while they do not bind to CLD18A1, or bind to

30 CLDI18A1 with a lower specificity compared to the binding specificity to
CLDI3A2.

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

9



20include IgG2a (e.g. 1gG2a, ic, 21.), IgG2b (e.g. IgG2Db, ic, A), 1g03 (e.g. 1g03, and IgM antibodies.
However, other antibody isotypes are also encompassed by the invention, including IgGl, IgAl, IgA2,
secretory IgA, IgD, and IgE antibodies. The antibodies can be whole antibodies or antigen-binding

fragments thereof including, for example, Fah, F(ﬁ%)égz, Fv, sin_%le chain Fv fragments or bispecific 25
antibodies. Furth@rthBEtashat 8h-RHaRT rayments h RS SAmBEFdalsirdimsgtBbulin fusion

proteins comprisin@tipetdigdingndarmaibinhlypepiidad sl aargdeayipakain arkobia tgien or a light
chain variable region) .that is fused ta an itrununoglobulin hinge regj ol tide, (i) an
immunoglobulin Igfle%n\}))f/n cf‘%atﬁ] %ﬁ%q%%otﬁr g{n‘t*?%lglao# uosczé%ﬂ% the %%Z%@p@i‘gﬁgﬁda .é%zhﬁ‘a“
immunoglobulin 8¢ késvyiehamncOkiBuofisttetsegishtivssdRo: fhre iHBcdinstantiregionst3nich
binding-domain i Tely 0 fysi ej u ' in.US2003/0118592 and US
2003/0133939. %odie@%‘{% prgs%%%l\;git%ﬁngr{é eﬁrgégg%?s%%%fa%se réfﬁ %Laﬁ)l? v%?ﬁ?a

dissociation equifisertbtorstant Do ffeldpminarsiprabipomnreothassiPfeldrann antitsodies of the
invention do not grossaEachWith dalateshaslssudagsiantesiys Ang: thysed mofnbibikielnunction. 5 In

preferred embodiments, antibodies of the present invention can be characterized by one or more of
the following profisaesiations seastantly (S £951 HeintHart ciharidithsnpesricestspet: birg) a binding
affinity to CLD18ggdacpmetigylar CLDIBAZ2, of about 100 riM or less, preferably, about 5-10 LIM or less
and, more greferably,‘ about 1-3 nM or less, c) the ability to mediate a high level of CDC on either
CD55/59 n aative or CD55/59 positive cells; d) the ability to inhibit the growth of cells which express
CLD18; 15e) thebitityiityjrtite dipopfotis tiveetiswiich exgiressiftioh t8nfjattiefabiliyniodnduce
homotypic adhesion.of cell i xpress CLR1E; g),the abilit in ADCC of cells which'
express CLDI8 i Ii?r%%@ sgr%%i%\’eﬁé{gﬁr }:Sgllg; ]ﬁ %))l?ﬁé%‘g#?éﬁ%(ﬁ%ﬁﬁgogueﬁ/ rleg rg%éﬁbject having
tumor cells which @kpressieaCormsterptie K01V 0o ldep Brefermbiywanithadigsre§ e yestignthe ability to
deplete cells whigh.expreasdonHiay eimahi L ERpr kel o 3agregals GLRLE,on the

surface of living cells . .
15 rangeof 107 Mto 107 M,

The antibodies of the invention mediate killing of celis expressing CLDI18,
preferably CLD18A2, by binding to CLD18, preferably expressed on the surface
of said cells. In one embodiment, antibodies of the invention induce complement
20  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 CLD18. Such antibodies are exemplified
herein by the following antibodies: 37HS8, 38GS, 38H3, 39F11, 61C2, 26B3,
26D12, 28D10, 163E12, 175D10, 45C1, 125E1, ch-163El12, and ch-175D10.
25  Alternatively or in addition to inducing CDC, antibodies of the invention may
induce antibody dependent cellular cytotoxicity (ADCC) of cells expressing
CLD18 in the presence of effector cells (e.g., monocytes, mononuclear cells, NK
cells and PMNs). Such antibodies are exemplified herein by the following
antibodies: 37G11, 37H8, 38GS5, 38H3, 39F11, 43A11, 61C2, 26B5, 26D12,
30  28DI10, 42E12, 163E12, 175D10, 45C1, and 125E1. Antibodies of the invention
may have the ability to induce apoptosis of cells expressing CLDI18, induce
homotypic adhesion of cells expressing CLD18 and/or induce phagocytosis of
cells expressing CLD18 in the presence of macrophages. The antibodies of the

invention may have one or more of the above described functional properties.
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25The anti-CLD18 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 CLD18 (e.g., an anti-CLD18

antibody or mimejic thereof d a second hinding spegificit a effector cell, such binding
30specificity for eaﬁrﬁelf—ééa?belezép oarg e‘%.s, gﬂ@}aéﬁ%na receptor, ?u@é as @tﬁirﬁf‘?fé Eﬂ‘,jo?ﬁﬁ?other Fc
receptor) or a T eetdiatedplyrisecd. caB3evreessioin e présenténpeftimblinchddes BiBgxCific and

multispecifc molggSRGLBRARULCLBIAANG PATEBISPERONOn L EBLIECaRIRE o0, CD3

Examples of Fe receptorsare 1gG rece , Fé-gamma receptor , such a D64),

FcyRIl (CD32), ahvsivel/raid @tha 6fxeramdary dargete prlissios astibediga o€ teproesetd. fnvéntea), also can
be targeted. Jhe;fajgcepter 5530rﬁ&@r@mmczf&?dcm&becéugfaésa%@sgﬂgef@e@fseeﬂze?egab@ monocyte,
em

macrophage or an activated mononuclear cell. In a preferred odimeént, the bispecific and

multispecific molb¢tHd&Ain FH6NaAS PRSP SRS SHePHIGEST IS drsORBRERSAfife HABnEASETobulin Fe
(e.g., 1g9G or IgA)biRding gieRhikejegaptdredbelrfere, ihahindiod 9fHeihiapsgifiaiapgiesultispecific

molecules is not blocked by physiolagical leyels of immunoglobylins. 10 In yet another aspect,
nti-CLD18 AnGHHOIES ST & SRt Al RSN o5t lp LA ner

functional molectdgtie; @f eelthgrefaptifeCdQratdio (&RCG hadidrad insintd{ el xapipdeingn antibody
of the inveryion cap i Wnclionglly inked (.1 i eherpicel couping, genefip fusipn, fongovalent 15
association or othierwise) to one or more o her mofe%u ar en{lties,psuch s another anlﬁtboay (e.g.to
produce a bispedcifipressmentGhiBd8&ifc dhtadipndics\deroxhedcatiovar tigarit oisehtigens(@ats to produce

an immunoconjugaie, SYER A5, MMENQIOR)ALARIRedY 8 HIe AresralNanYQ ”gzﬁétﬁé’e linked to

fa
other therapeutic moi%tles, e.g., a radioisotope, a small molecule anti-cancer drug, a 20 recombinant
cytolcine or chenfaiifk. SARRERAY GRARAR PPAREALAVERETR BRERIPEs Y HIRlrGaNGaHEYIeN antibody

conjugates, bisp%ﬁif&%@ﬂéﬁmwt&%sﬁiﬁéﬁ@%ﬂ%@éﬂ%@m&&%@m ailiofaudichnbind de CLD18
expressing cells and which can be used to target other molecules to such cells. 25In a further aspect,
the inventiorralsGeRviIEHhEeEP18-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. (2 Nature Bigtechnal 23 (10); 1257-1268, herein incorporated by
reference. It is to‘g@%%%8?5({%%%2%“%%%%0{1%“@%r% f;%geé‘;? Zeer%ljr% %ié%sgé%ggf%s%%ﬁfﬁ%a %%Iobulin or
irnmunoglobulin ttesivéthbinglipgopotisubest dbeie shoiting lyraibieta pifieson fumdion nrokedigles derived

from non-immungg&gﬂl%%ﬁ@sm antibodies of the invention may be categorized according
20  totheir

e binding properties to and/or effector functions mediated on cells expressing

either CLD18A! or CLD18A2 (discrimination of CLID18 splice variants),

25 ¢ Dbinding properties to and/or effector functions mediated on cells expressing
either glycosylated or non-glycosylated CLDI18 variants (discrimination

betweeen CLD18-variants with and without N-glycosylation),

¢ binding properties to and/or effector functions mediated on either cancer cells
30 or normal cell types (discrimination between CLD18-variants expressed by

tumor cells or normal nonmalignant cells),

s binding properties to CLD18-epitopes masked by the formation of tight

junctions,

11



particular, using such binding molecules derived from non-immunoglobulin domains it is possible to
block CLD18 of cells expressing said target and thus, to bring about therapeutic effects as disclosed
herein for antibodies of the invention, in particular the inhibition of proliferation of tumor cells. Although
not mandatory, it is possible to confer effector functions of antibodies to such nonimmunoglobulin
binding molecules by e.g. fusion to the Fc region of antibodies. 5In still another aspect, the invention
provides composiionsilgig (PhdiRasastical-Reliaen o5 I CrrpRASHonsddis, gaanprising a
pharmaceutically acceptable carrier formulated along with one or a combination of antibodies of the
invention. In a particular embodiment, the composition includes a combination of antibodies which bind
to distinct epitopes cshiitied poskRise diskinaidianclDIHICharneteristioeubRIsuch Bssinduging CDC
and/or ADC% and ing%%r}#(%p%gosigbl Starrlli embaotgément of the invention, antibodies may be used in
combination,’e. g,, as a pharmaceu ical co ﬂ’cl)"lsrﬁlon comprising two or more anti-CLD18 monoclonal
antibodies. For example, anti-CLD18 antibodies having different but complementary activities can be
combined in a sin rapy-t ' dlgb gge' ti f%ec n a.15 preferred embodiment,
the composition inc%%ge%%nygr%gé%%\@%ml gcg(%?at at(5 %pe%&:a%é% BCJ%%?fh I?ﬂleevgl &/iﬁﬁogﬁrgt] er
anti-CLD18 antibddiprefat iefdtrees dpapiesiso (#regibthexamplesdpfamtibhdieowihtsitioremalndes an
anti-CLD18 antibggly.iai mediat @}B[glb%%tfgsm,kﬂ#ﬂ@cefstﬁﬁ%& Solifs In foes PrepANeerqf effector

cells, combined with another anti-CLD18 antibo% that inhibits the growth 20 of cells expressing

CLD18. Thé drestHttnviehtidn 4iét! hctiFdd e Situl @ coud dBs et Adni SESe nh FSir 4861 of two or
more anti-CLD18)askilpogigs of, thespyentsinl gyharainat laast o0¢, hseid BNtiRediss i3 acghimeric
anti-CLD18 antib %%Eﬁ?q%agﬁgiéqne further antibody 25 is a human anti-CLD18 antibody, the
antibodies binding &% )different epitopes of CLD18. Preferably, a chimeric CLD18 antibody
of the invention ispdindiisiere Cidt Sl weddeyl the adTiMdBatioteaf. LL6TEN2SOHE LIPH], antibody of

the invention, wherei :n#ql i-CL tibody is preferably administered for an extended
period of time, i.e. a?ﬁntenaﬁ%ﬁé%&%ﬁintibodies, immunoconjugates, bispecific and

multispecifit imolégulesdéiritedrhpuSitidnud ntttcip felsBhs Al éago A@AR BEULEIREE MRS, of methods
for inhibiting growth of £643 EXPISESINGGED IsitiRanigsar ClsBiBAgandian seleaivelyckiling cells

expressing CLD18, in particular CLD | 8A2 by contacting the cells with an efféctive amount of the
antibody, immunconjfg&te cbidpékifte/fbial itfe- Fiefetle or composition, such that the growth of

the cell is inhibitegh apgiarghe cellis) killeshiapnegnabedine nkyihg neatbosuingltdes killipgsof the cell
expressing CLD18, optionally in the presence of effector cells, 5 for xamplf, by CDC, apgptosis,
ADCC, phagocytos oGy PEFERANORB SRBEF TS DR RSe BRI SSa ReBessing

CLD18 whigly can bening{bipezbbi kil sBU3# SO BN GdIRs1abite ibaditon 66ERIdE $arer cells such
as tumorigenic stgmac n ic, esophageal, lung,,ovarian, colon ic..head-neck.and
gallbladder cells.%ﬂ%%ﬁ%g%ﬁaﬁ %‘gﬁesﬁ%ﬁ?ﬁe(%r%gg’n |n\31e1net}|c rﬁe(sf%n éﬁ%%s%% ?cl)Ejl tr%’ét%nd/or ‘
prevent a variety of didbaskishimupieirsdddNi&xplessRPCLIEED by, ddMnianddig thel 8pEbadies to

patients suffering fromﬁ%@id@gwlf)@lmgmgiseases that can be treated (e.g., ameliorated) or
prevented include, but are not limited to, nunprigfenic )
e) mediating ADCC induced killing of cells expressing CLD18 (e.g. 26B5,

25 37G11, 37HS, 38GS, 38H3, 39F11, 43A11,47D12, and 61C2, ch-163E12, ch-
175D10)
f) mediating ADCC induced killing but not CDC mediated killing of cells
expressing CLD18 (e.g. 37G11, 42E12, and 43A11)
g) mediating ADCC induced killing and CDC induced killing of cells expressing
30 CLD18A2 (e.g. 37HS, 38H3, 39F11, ch-163E12, ch-175D10). |

As exemplified herein, antibodies of the invention further encompasses molecules,
which

12



15 diseases. Examples of ttunorigenic diseases, which can be treated and/or prevented include gastric
cancer, pancreatic cancer, esophageal cancer, lung cancer, ovarian cancer, colorectal cancer, hepatic
cancer, head-neck cancer, and cancer of the gallbladder, and the metastnses thereof. 20In a particular
embodiment of th% [ ve(?ttio%iéhe stuk{i!eect glew%? administteredé[s e {smtibod is additionally treated with a
chemotherapeuti¢ ag’é’h PSR AP SR IR Sh G OTALRs 8.§9téﬂt%eﬁ’&@§q§r‘?ﬁﬁfﬁri‘f§‘f’h1e
expression or activityeof.a&¥9Frljeceptor, e.g. an Fc-gamma receptor, such as a cytokine. Typical
cytokines for administration durin trea%ggfe t include granulocyte colany-stimulating factor (G- 25
CSF), granulocy?éﬂr?gc%%hg@g c%lélr?y-stln%al%tﬁﬁgq%%%ragem%@g&) ?ltrg%/érf%orgﬁ% a‘q-gﬁgfl)%g{nd tumor
necrosis factor (TNF3xTiypivelvttecapsutelbyermsifBiide, among others, anti-neoplastic agents such
as doxorubicin, cipgiy gl rstRalsmehAURROe ARG ANdRRRNPRpRRmIde. 30 In
yet another aspect, the invention relates to an immunization strategy to |mmu$1|ze non-human animals
such as mice with hdméh &LD18 or a peptide fragment thereof, preferably CLD18A2 or a peptid
fragment thereof &9 abigin 3PesliasmRiciRNRE PePtdasdt TPz atiRale thoseselagied from the
group consisting of SEQ ID NO:2, 4, 6, 16, 18, 20-23, 26-31, 151, 153, and 155-157, or peptides
comprising said seqRSHEER PRELHHIHIRF FprE1EiFR (P eRiBodiments, the antibodies of the invention are
those obtained by immunization using peptides selected from the group consisting of SEQ ID NO:2, 4,
6, 16, 18, 20-23, 26-31, 151, 153,.and 155-157, or using.peptid omprising said,sequences.
Analogousl)]/,os ar%%bcﬂ%lg‘%s é%ﬁi@%%%}ogemﬁgn%era %%V?rﬁiag rrgngigfegﬁ?gl n r?—cﬁ%smglﬁ 13%%% ,uéuch as a
transgenic mouseoT Hntiads gre misusen -FmebEhingainempige @l ansyenicAnbbsdidravihgha genome
comprising a heayy.lialn URRSAENSORAde keIt UANCARRS SACRiRg A @l dmariion sl an
antibody. 10 Wlldtype as well as transgenic non-human animals can be imrhunized with™a purified or
enriched preparagiemvet Glomi 8narangelssamybrahly|Blangsios eprbnetnsthibecssiggndimi®or a

peptide fragmentderenf Rrefriabiothe: neBmaR2BitekiFRaRaNe alrrodksng MulliRle isotypes
of human monoclonal antibodies to CLD18 (e.g., 19G, IgA and/or IgM) by undergoing V-D-J

recombinatibh ankrsnigsd, B siehing MINsH b SRieRmBIRTRB ot Hya8. gntibadyidsrigsd
non-classical isotipg YNGR ACEUEIIRAYE toXBLRIOHIE aspeait Hid iRveetienkpreyiissisolated B

cells from a non-human apimal as described above. The isolated B cells can then be 20 immortalized
by fusion to an i AARZER cell to provide a source (e.g., a hybridoma) of antibodies of the invention.
Such hybridomas (i.e., which produce antibodies of the invention) are also included within the scope of

the invention. As gx ified herein, anjj die§ (&ft %l- \ &tjo&ﬁa\% 89{1 Engﬁit-g’icgg%gy frgm 25
hybridomas whic e%??gé? tﬁtgﬁalﬁtl 5%“ ,1%? can be gor%é? and recoré)g?l)nant%y expl)reslsedalrrl] a host cell

(e.g., a CHOwell inclady igiadtic @‘W%wtﬁbﬁe@hﬁﬁ@s Ehistcals &@m.mo@ﬂ@émsmé, such as
E. coli, and fungi, gy YeAsuAqraaRvely ey é&ﬁfbg’%ﬁ%%‘édé{@%%@f?@dmﬁfa'ﬁéﬁ tgnsgenic

non-human animal or Plant. 30 Preferred hyBridoma cells for producing antibodies of the invention are

those sequencedtbs inysotiradizgiminp BGr. (adbdeérdderviey i3 318D mialgiseribsrictermany;

new address. InheffengifinéBie3 132408 wHs3cuNBibdRerBrammiavinethe Rlewine dasigeations and

accession numbers: a. 182-D1106-055, accesssion ng. DSM ACC2737, deposit%d on Qctober 19,
2005 including, for example, Fab, F(ab"),, Fv, single chain Fv fragments or bispecific

25  antibodies. Furthermore, the antigen-binding fragments include binding-domain
immunogiobulin 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 region fused to the hinge region, and (jii} an immunoglobulin

30  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.
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b. 182-D1106-056, accesssion no. DSM ACC2738, deposited on October 19, 2005 c. 182-D1106-057,
accesssion no. DSM ACC2739, deposited on October 19, 2005 d. 182-D1106-058, accesssion no.
DSM ACC2740, deposited on October 19, 2005 5e. 182-DI 106-059, accesssion no. DSM ACC2741,
deposited on October 19, 2005 182-D1106-062, accesssion no. DSM ACC2742, deposited on October
19, 2005, g. 182-DBatewlies Plathe S5eieht ngvertisn Arsiosbly. disseainid HrnroOEBes 19itRGO5 h.

182-D758-035, agassshiginneqBbidie G3rdandqras)tast ompdiovimkdeR00R1pdaRIDEPGA36,
accesssion no. D}?V\%A%CZMG, ddg%gs' Eﬁj Qn Nov. lGZ 2005 10 j. 182-D758-040, accesssion no. DSM
ACC2747, depositssiPRotRIEABo0s  1hg &/ eripaele Pt SIRSamiY. Bkt sebowiese deposited
on Nov. 17, 2005ahtig87=[24d @6:2dO naceesbiidrindutefdd. ACC2808, deposited on Oct. 26, 2006 m.
182-D1106-294, accesssion no. DSM ACC2809, deposited on Oct. 26, 2006, n. 182-D1106-362,
accesssion no. DSM ACC2810, deposited on Oct. 26, 2006. 15 Preferred antibodies of the invention
are those producédpsfanet bthivhiie:fsoantibedidsovEttesesbatd dwdntido mwshd.eh B7@dAznithe case of

182-D1106-055, g{ E@ei&%%rgaﬁ%%ﬁg%g%ﬁggegm% in the case of 182-1)1106-057, 38113 in
the case of 182-D1106-058, 39E11 in the ca3e of 182-D1106-059, 43A11 in the case 20 of

182-D1106-062, 61C2 in the case of 182-1)1106-067, 26B5 in the case of 1821)758-035, 26D12 in the

case of 182-D758y038.48040¢ip @m@%é;&]@gﬁg;ﬁ;&mgégm ihe case of 182-D1106-061,
125E1 in the case of 182:D1106-279, 163E12 in the case of 182&106-294, and 175D10 in the case

of 182-D11686-369) dbitAingritiRin &y G Raitririer i b tHER oS bmys ki mbl arfssdiments,
antibodies, in particylasfefaibherised: forrosnf @nt&gggd}@@ A6EOHHTerABH i ebnent oninelude antibodies

comprising a heavy ¢hain constant region (CHY comprisi amin ac(iéi_)) ence derived from a’
human heavy cha%% né%’gﬁ?ré%ig}?%%%%&d@%ﬁ% a@a e‘ﬂh@ﬁ% fr §e% tBEEBYYSED 1D NO: 30
46 or 150 or a fragmébttiieaafsitivéurtier preferred embodiments, antibodies, in particular chimerised

forms of antibodi co qin to.the invention jnclude.antibodies co ising a light chain constant
% rgnh&%wlﬂ Si| "t?f,'i%sg 9
region (CL) comr?jsins %%%;1 ?ﬁczl) a%%?se%%en_ce (gi%Je?Fves'Jv%%(%]n? urnan ?g t chain constant region

such as thel&min®) athe galiteiecadessreperinsisisy SHOWD MK ExpressC148 8r a fragment thereof. In a

particular preferrgyl Qﬁglglgg@qgtmgggipgm@g&ﬂg@{m%rmggmsgf@@pgdies according to

the invention include antibodies which comprise a CH comprising an amino acid sequence derived
from a human CHXsUBf 2uliRetainferaddséaGérelsavel g sy-5PE 1 Mo Prserass or a

fragment thereof an@ffector cells;
h) the ability to prolong survival of a subject having tumor cells which express
20 CLDI18; |
i) the ability to deplete cells which express CLD18;
j) the ability to deplete cells which express low levels of CLD18 and/or
k) the ability to aggregate CLD18 on the surface of living cells

25  The anti-CLD18 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 CLDI8 {(e.g., an anti-CLD!8 antibody or mimetic
thereof), and a second binding specificity for a effector cell, such as a binding

30  specificity for an Fc receptor (e.g., a Fc-gamma receptor, such as Fc-gamma Rl 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 CLD18 and to an Fc receptor or a T cell receptor, e.g. CD3.
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5 which comprise a CL comprising an amino acid sequence derived from a human CL such as the
amino acid sequence represented by SEQ ID NO: 41 or 148 or a fragment thereof. A CH comprising
the amino acid sequence represented by SEQ ID NO: 46 may be 10 encoded by a nucleic acid

comprising the nucleic Cidé uence represented by SE% NO: 45. A CH comprising the amino acid
sequence represErSPS & %6%’&5‘.’@5%%&958085‘86@ ﬁ%mﬁqﬁ?@tgﬁigpﬁﬁﬁpﬁﬁﬁgafhe nucleic

acid sequence repeasetEIsl), SERIRANB21. ARV FGRIPITINSE)] kAN Acid:Seauense
represented by SEQ ID NO: 41 ma'\yrge encoded by a nucleic acid 15 comprising the nucleic acid
sequence represeitelFRPEBEAGE NGHBY: £189 Cobpriarig e thsins desarteyiferrederapiesented by

SEQ ID NO: 148 imayeRengngedeefiny anusleigaed camprising henduslei aacidsieguenceyepresented
by SEQ ID NO: 147, 20 |n certain preferr mbodiments, chimerjsed forms of antibodies include
antibodies compr§hg's éﬁ%oélﬁgﬁ?%o?ﬁ ridthPa R SIS 2SS d’ﬁéﬁ%e%%lé’df@%c’ffﬁm% group
consisting of SE@ixibyecifit mdid6;idsl Bintil8, ah1B; i&2@paindaldgneniiliedaiandiomodmprising a
light chain comprising an amino acid se ceselected.from the.group consisting of SEQ ID NO: 121,
122, 123, 124, Zéﬁ&rﬁg&bﬂ?, 102%%2(#?% ag%%%%lr?lgtﬁlet?e%%. R Cer %{lgﬁr'pre e?(rf\gaﬁ’etr%%odiments,
chimerised formsbodidingibotligheinbispisifictibodiesebinpsriding maemiblinatiormof Hdaskedhdins and light

chains selected f%?@kf&%éﬁﬁ?m%% B@ﬁ%’l{jﬂgg}ég‘ﬁ%g_x): 30 (i) the heavy chain comprises an amino

acid sequence represented by SEQ ID NO: 115 or a fragment thereof and the light chain comprises an
amino acid 5&équence represented by SEQ ID NO: 122 or a fragment thereof, (ii) the heavy chain

comprises an amjpoyacighsagHeREEFERRSENIBHSOINTESILD MOmi 18 Rnadraamenttheraef and the
light chain comprises an amino acid sequence represented by SEQ ID NO: 121 or a fragment thereof,

(iii) the heavy chalAKEari ot Tsers SHRTETHA A A SR HRE ARt BRI by SO ERIBH44 9 or a
fragment thereof grekthedighohanfeempniseBarerimiple, acichathvéN o€ tiepreseriat day SEQ ID NO:
123 or a fragmeny thereof, (iy) the heavy chain comprises an amino acid.sequence represented by
SEQ 1D NO: 116 BPE Mo HEHeratR ant EONE e Hhpr R o ST A SeA Bhce
represented by SisepdtDod Bhawisé)agnenbthmreoithér (moleeulraniicbaimchrparssbean amino
acid sequence repr. y : -a0f ligh in. comprises an
amino acid sequég)rrllgggrgﬁgégérﬁ%%é%%g %slﬁ%’ﬁfééazgr%ﬁ ra mé%? tﬁgr%%ﬁ)’ %vi%ﬁk?g) hﬁe{%vy chain
comprises an amastWaidiigagdepfcanigre serte dth PORESY BUN GNIPOQSO B BERiin SHERhasedt and the

light chain comprises, AR@RHN0 ARIchATHEEY USSR TGRESSENIRABHAEQ DN QIS &7 adragment

thereof, (vii) the heavy chain comprises an amino acid sequence represented by SEQ ID NO: 120 or a
fragment thereof SREFRSEUR MRS Co¥npfidediARCIPRM F StREL oBOkSEE (A SaERE dBFSEQ ID NO:

127 or a fraggnentdbpneafant (Wikdikiacheavy dhaibiimmprsesranglylinahacigresmienrengpresented by
SEQ ID 20 NO: 120 or a fragm nt thereof anpl thebli ht chain com rises. N argi&o l?‘Cid sequence

represented by Sﬁﬁofﬁpﬁséf: T a %eg%gnf!ﬂ?ef)egf,cg%l gﬁﬁsthelsﬁ%ca{\}y chain %olr’??p?ﬁ‘ses an amino
acid sequence repraseritaddnd SEQH Priv€ing 20l of avhizgrbent thePdfldnekinessightashiaiandomprises an

amino acid sequepeey SRIGRENIEA KL REIRNDi R A AU thereof. 25

25  In a further aspect, the invention also envisions CLD18-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 Biotechnology 23 (10): 1257-1268, herein incorporated
by reference. It is to be understood that the teaching given herein with respect to

30  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 CLD18 of cells expressing said target and thus, to

bring about therapeutic effects as disclosed herein for antibodies of the invention,

15



"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 CLD18 and 30 preferably functions of said antibody as described herein, e.g. CDC
mediated lysis orAPREES Y dhsrinbipuion fatealifsrrtianaliant eflkn Alvmnshaer seandatecs comprises
at least 80%, preferablypatdnast 80%oRf0, S8%0D 7 HndBHs 060 Whedbheamingasid gesidues from

said amino acid sequence. A fragment of gn amino acid sequence selected from the group consisting
of SEQ ID NO: 118188 }fl %@&W@fﬁ‘f% yfzgzhsi%%" 1%&‘,31 reging qEantipodiesq 129
preferably relates to said sequence wherein 17, 18, 19, 20, 21, 22 or 23 amino acids at the N-terminus
are removed. Fr gmeﬂts of,aming agiq sequences descéibed herein may be encoded b r?spective

. St .%nother asgec , the %yentlon rovides oméyosmons €80 Rhﬁrmaceu%ca -
fragments of nhucleic acid sequences’encoding said’amino 5acid sequencés: A heavy chain comprising
an amino acid seapfetiegnestiesemiedibyrSkTs| Congrisingaphyrewntodéddoyeatabicleicrasid
comprising the nygleicacldl S6abeRAce 5@9@5%&%}{&5@0%@5&1@9-oé\tasweﬁ'a@[m goqprising an

e

amino acid 10 sequence represented by SEQ ID NO: 116 may be encoded by a nucleic acid
comprising the ntiaiEr ke ebgdune.rdhs csppagiBgs Bgudsn o coobimtiem\af cibedinprising an
amino acid sequ%ﬂﬁ@x{%{@%@ma%@yefﬁéaépow@iﬁé%mshﬁmepﬂﬁqmél BHEIRIeAGIdcomprising

the nucleic acid sequence represented.-by SEQ ID NO: 102. A heavy chain comprising an amino acid
sequence rePresSifit @SB aE SRS Iﬂl’éﬁz%l@ B drrusis By st Bl g Brdhg the
nucleic acid sequgnae eIt adibydfk Qi) ¥ QsciOa. bdfisiawich 3iny casw phEgaAIrino acid
sequence represented b%/. SEQ ID NO: 118 may berena%%g&ﬁé)gga nuclejc a?id C mf?risi the nucleic
acid sequence recﬁfgggﬁté%?b?/ g’@@”ﬁf N&? 1Y37R ﬁeavy chai cgqrﬁlﬁ?f:sf’r{ﬁi aAPARRG act rsequence
represented by Sk@pd\@xti12DI &yateba0ientodegl dijfaant bigicanjdeoamiprisig thieneieic acid
sequence represgnted by SEQ | X ight chain.compisi inp aci ence
represented by S%Qc?ﬁﬁgl%zgm@aﬁ%%%%éﬂd%g&b& _zﬁ%ﬂ%clgeqi? %%%gc%%%ﬁéﬁ% t%ger?ﬁg%ig acid

sequence 25 reppegisrmed] o SEDEDLNG: TOmpRSTHPR chelived P risiid-ad Abnisieedy dbefuence

represented by SEQiP-NQH21 Mawheensaded RN uaieic eoitk Camyiaingiiie nugigis acid
sequence represented by SEQ ID NO: 106. A light chain comprising an amino acid, seguence

represented by SEEPIBSIROIM 2891y 5EBALG bl FOPRISIHR EEHPFSIAY fRlifdeRI€ acid
sequence represgiteddyy ikt GhHdiNe  hadh i OSfA tightkiliag compesingiamainingaeidsequence
represented by SEQ ID NO: 126 may pe.encoded by a ic acid comprising the nucleic acid
sequence represSHESHH® ﬁé"m@ﬁé":b ‘ﬂ%aﬂ%g?ﬁ c%#c@mﬁ%cﬁ?d&al{?agrﬁ%unﬁé%l es%raﬁré%ce
represented by SEH@eIR bipreidbaidyié.encoded by a nucleic acid comprising the nucleic acid
sequence represented by SEQ ID NO: 110. A light chain comprising an amino acid sequence
represented by SEQ ID NO: 124 may be encoded by a nucleic acid comprising the nucleic acid
sequence represénedrbrSEOImiNDalIo R ightshaimuBRIousiAY sSAUsRiRedBInsEgtience

represented by SEQJR NOndR 7May e rnsrceshiiy amuelaicaeishcormerising thesnuglels acid
sequence represented by SEQ ID NO: 112. A.Iight chain comprising an amino acid sequence

represented by ST ABEResIAS ARG ARY é“ﬁﬁ’&@fcaﬁél?)? T SRSIFR TS FRHORTY acid
sequence regresgnicru)aS 53 IO ND8 ddSbAighieclinibodtud plirig an B amacid ditfgteance

ceauonce represERNCH By SN BB Lo B N e Gr SR S AkcBodyrah o invention
comprises a heawieihsinevadifibiefodigiwad(YiHheadrphisiogten afirhomaidsedlient® msibotod from the
group consisting gf SEQ 1D NQod 32wt Hte 1 Rmbi Oadt 139h2 SRIIEN SR rably
administered for an extended period of time, i.e. as maintenance therapy.
30
Antibodies, immunoconjugates, bispecific and multispecific molecules and
compositions of the present invention can be used in a variety of methods for
inhibiting growth of cells expressi.ng CLDI8, in particular CLD18A2 and/or
selectively killing cells expressing CLDI18, in particular CLD18A2 by contacting
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15 In a preferred embodiment, an antibody of the invention comprises a light chain variable region (VL)
comprising an amino acid sequence selected from the group consisting of SEQ ID NO: 138, 139, 140,
141, 142, 143, 144, 145, 146, and a fragment thereof. 20 In certain preferred embodiments, an
antibody of the iq}{gn%’gﬂ copprisgs agamkal at'%&q %pe Yy ?l%ain variahle re%ion VH) and light chain
variable region (VL) seje?:ted from ;heefo lowing po%sibili?i_es ) to ?&%fﬂou%) the é:oon 3 ﬁ%eés an amino
acid sequence répiezsaftda i BeditDNbe U8 2hEIIDSHae St bab dicagre Wik M tloonefrises an

amino acid sequenge.fsRieseIes i SERIDANR: 189 e drRasBRRLINarRok. i) g Y Ehgomprises an

amino acid sequence represented by SEQ ID NO: 133 or a fragment thereof and the VL comprises an
amino acid sequiiiagreprbesstb eyesing (B-REP. eosionallyr iy the nreseneor FoieriptreNsH comprises
an amino acill sefghensfplePESEDEhiYpiEE) KDRO; %@Mﬁg@g@ptajbgﬁmﬁﬁm thed- comprises
an amino acid se%uence ge resented by SE% Ig NO: 140 or g fragment thereof, (iv) the VH
comprises an anthB'&&d é’}fﬁ%&eecl? TS RES TS fib? 587 HER R SRISESE and the VL
comprises an aniilledcidisg qtencativpdésentbdiny SentiorN @ick4d ofaadeagrent shareaf, (v) the
VH comprises ar%u?nrg{@oe r?i%i% sequence E?ga&?csecrgtoeqll? %E ID NO.:. 135 c(Jir 5 a graggngggﬁbereof and
the VL comprises an amino Acd sefuence repres it Saby %EngW: 2% ap?ragmen thereof, (vi)
the VH compriseseak andigel dbiddzgabnce represented by SEQ ID NO: 137 or a fragment thereof and
the VL compyises an amino acid sequence represented by SEQ ID NO: 141 or a fragment thereof, 10
(vii) the VH comprises an amino acid sequence represented by SEQ ID NO: 137 or a fragment thereof

and the VL comptisesdregimmmgbadissebibe meeseapineaniony vy SEwabineral anler fFsgiihent thereof,
(viii) the VH comprigesgn amineA6idiseanaice4apressaisrh by S e N QIR seFidfragment thereof
and the VL comprises an aminqg acid sequence represented 15 by SEQ ID NO: 145 or a fragment
thereof, (ix) the YILRSHGH AR BRUFTLS 8%38%%%%?&5@H?§?W§E%@Eﬁ & cE8 P%r a
fragment thereoftancdhe. Y| costiprised) ap peliaaaridchaiydncaepiebeitetibynoRQdEnNO: 146 or a
fragment thereofazo AV comggsigg]l%n amrilnoc,?gei:gsgég uence re rgg_e&te béSE%D Ni% 132 may
be encode&%y anucteie e e ernBrislnénﬂ%‘a3 AOCTEREHG séquenc represented Y E@e NO: 55. A
VH comprising aimamiagaacic seoteenpennemries eatecr bysGh@ekd! N@rd3 umpyabecgnoaded by a

nucleic acid comAENg IEIPEAE SRAMARCEIERICRENISEY SEOIDNO: 0, At gomprising

an amino acid 25 sequence represente ID NO: 134 may be encoded by a nucleic acid
comprising the ngalibledsiay sehthereetraprestisiefby SEQ ID NO: 57. A VH comprising an amino acid
sequence represented by SEQ ID NO: 136 may be encoded by a nucleic acid comprising the nucleic
acid sequence represented by SEQ ID NO: 59. A VH comprising an amino a¢id sequence represented
by SEQ 3034P NG #38THeH/ B BRegHBEPh P h HE RYERIGR: dBMPRIATY il AERIBISErd S &fuence
represented by ShfbhByYNG a88itidndity coearidsinghan ameinotheishseiapes: reptiegenied hy SEQ ID
NO: 137 may be encoded by a hucleic acid comprising.th cleic acid sequence represented by SEQ
IDNO: 60, A VL BB R SH A e 2 PRt o e BBy SR AN 1587l be
encoded by a nucledptasic.gompishggrtinearmectrion cidoeguiencydeipreserpied by SE@SDMO: 62. A VL
comprising an arping, G SSAUEAAE LeRLEsRNA R BRAIBNO A3 Mt ARcRURT Ry.a nucleic
acid comprising the nucleic acid seguence
25  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.

30 In yet another aspect, the invention relates to an immunization strategy to
immunize non-human animals such as mice with human CLDI18 or a peptide
fragment thereof, preferably CLD18AZ2 or a peptid fragment thereof to obtain
antibodies. Preferred peptides for immunization are those selected from the group
consisting of SEQ ID NO:2, 4, 6, 16, 18, 20-23, 26-31, 151, 153, and 155-157, or
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5 represented by SEQ ID NO: 61. A VL comprising an amino acid sequence represented by SEQ ID
NO: 140 may be encoded by a nucleic acid comprising the nucleic acid sequence represented by SEQ
ID NO: 63. A VL comprising an amino acid sequence represented by SEQ ID NO: 143 may be
encoded by a nuclei¢ acid comprising.the nucleic acid seqguence represented % SEQ ID NO: 66. A VL
10 comprising anpgﬁgll(r%os g&‘apsfgé“ r%%leé]rsee “e"'é‘é%%e@t%’;‘?@%g}ia‘?\lb%%ﬁ r(}ngf} aéhé?le 8%y a nucleic
acid comprising thesihodiesicoddiee suryenher pepitbsemisdaneSHEQ IRMDIBEOA Wingopepridiag an amino
acid sequence represented Sl NQsitdle% P8 eRcRes leic agi prising the
Eép%LBSEQII Dﬂﬁo: §46A?@ 9%’ b e Tk 20 ggt%pﬁ

nucleic acid sequence represente ). 64. L comprising ah amino seduence 15
represented by SED IDNand1 i rhay: 1908 eien Brmiess somptisiagskidenayaisig Mhalngetsly.acid

sequence regresgaigddis RFEL P NOnEE Andl e iSiRg AR MIRC AFidSEIHENGE eRLgsented by

SEQ rD NO: 145 may be encoded by a nucleic acid comprising the nucleic acid sequence represented

by SEQ ID NO: 688878 C SRt T AR B RE Sumss ee Reh Bad e & HRSERDIfDINEFe 146 may be

20 encoded by aieieia geitbeRaphgrsiine NeglgicReitieRapaRCake RRERIBEDYSERID NO: 69.
In a preferred embodiment,, an antibpdy qf the invention comprises a VH comprising a set of
complementarity-%f’é%ﬁrﬁi\é’r@@%ﬁﬁog§ﬂ?ﬂ8 % and 25CDR3 selected from the following
embodiments (i) to (vi): (0 CDR1: positions 45-52 of SEQ ID NO: 115, CDR2: positions 70-77 of SEQ

ID NO: 115, CDR3Z,.-nositions 11,6- IDNO: 115, (ii RL: positions 45-52 of SEQ ID NO:
116, CDRz}gosf:%ﬁ%?%‘?ﬁ o‘?’é%ég %’Qf{‘fgg%ié%ggﬁﬁanpé‘%%né fi’éﬁfié"&?@%‘@% 83116, 30(iii)
CDR1: positions #%ifizcopsE@i¢theN OrepamionD R Ghésifornizen7 indf @ EQcIB N®ids 14hdBDR3:

positions 116-12%&1“5%@2&%\@%@?3 (YL GhRde BOsHOnSHaRE Qfé@%ig MO 1t FnmBR2:
positions 70-77 of SEQ 1D NO: 118, CDR3: positions 116-126 of SEQ ID NO: 118, é\%))C;DRI:
positions 44-51 oqrga*% iDRIIDIE1eS Repsivoing Juiepls BSOS LPEREMD MevosicsamiERdiRssitions

115-125 of SEQ {p N (k18 @nde & ED R/ RORINONS, 45155 &iSE Q1B NQsckeilnGRR 2nROsItions
71-78 of SEQ ID NO: 120, CDR3: positions 117-128 of SEQ |ID NO: 120..5 |n a preferred embodiment,
an antibodyGf th& MRS EBHCORRPIROEEPS S SIS MK £ SR P e Bmprs e SrRPYS ing regions
CDR1, CDR2 andk&iipRe Svaedaiiigd from the following embodiments (i) to (ix): (i) CDR1: positions
47-58 of SEQ ID NO: 121, CDR2: positions 76-78 of SEQ ID 0 NO: 121, CDR3: positions 115-123 of
SEQ ID NO: 121, (ii) CDRI: positions 49-53 of SEQ ID NO: 122, CDR2: positions 71-73 of SEQ ID
NO: 122, CDR3: pesitiding!y,1 i &8 asfc8EQaipeNChd veriipnQpevidesoisiieted B7c8RsdtSE® ID NO:

123, CDR2: positians 70:72 of:8E0 ID NQ:423 GRIRS: RASitiQpmd9 81206 SER HBNG123, 15 (V)
CDRZ1.: positions 47-58 of SEQ ID NO: 124, CDR2: positions 76-78 of SEQ ID NO: 124, CDRS3:

positions 12512 3remetabzyd N fusien to an immortalized cell to provide a source (e.g., a
hybridoma) of antibodies of the invention. Such hybridomas (i.e., which produce

antibodies of the invention) are also included within the scope of the invention.

As exemplified ‘he‘x;ein, antibodies of the invention can be obtained directly from
25 hybridomas which express the anﬁbody, 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 as E. coli, and fungi, such as yeast.
Alternatively, they can be produced recombinantly in a transgenic non-human
animal or plant.
30
Preferred hybridoma cells for producing antibodies of the invention are those
sequenced or deposited at the DSMZ (Mascheroder Weg 1b, 31824 Braunschweig,
Germany; new address: Inhoffenstr. 7B, 31824 Braunschweig, Germany) having

the following designations and accession numbers:
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(v) CDRZ1: positions 47-58 of SEQ ID NO: 125, CDR2: positions 76-78 of SEQ ID NO: 125, CDR3:
positions 115-123 of SEQ ID NO: 125, (vi) CDRL1: positions 47-58 of SEQ ID NO: 126, CDR2:
positions 76-78 of SEQ 20 ID NO: 126, CDR3: positions 115-122 of SEQ ID NO: 126, (vii) CDRL1:
positions 47-58 of SEQ ID NO: 127, CDR2: positions 76-78 of SEQ ID NO: 127, CDR3: positions
115-123 of SEQ 1B N&P1296-008 2ctseesipornidaM ASE2 IR S edopmsiden SB1@BRY; Pftions 76-78
of SEQ ID NO: 133,1€DRBI0g0siti0ns:dskid 8 TRABON B8l a8y ad 2an(B52 GRRR | opesiions 47-52
of SEQ ID NO: 129, g@gﬁ\ %os'tions 70-72 of S@%ﬁﬁg&ﬂlw, CDRa3: positions 109-117 of SEQ ID
NO: 129. In a prefert B & eI ARi BB Bt GRS HRS R O etelsimbindBh of VH and
VL each comprisidgl 8Bt 066058 emeniisiyrol DSMINDOYBH0as3a iR HENR218NTHEPR3
‘selected from.the followi diments. (i) to (iX).(H MH; R1: positions 45-52 of S ID NO: 115,
CDR2: positr%ns ?oi%qs@%% R?&‘?Sfi‘é?‘éﬁs&%o%ﬁ%%%?h%?&%t%‘?%’E%“ifi’?\ﬁé?’ SVL: CDRL:
positions 49-53 of SERDID! MNN6E2 2ca€§3K2n posiflSiv ALCZT 4, defpsifrdNe: O3 b& DR IA0VPHSItions

110-118 of SEQ Ip NOIZR. (D BRSO (57 L IEOIBNQLAIBOERRZ posfens 7077 of

SEQ ID NO: 116, CDR3: positions 116-126 of SEQ ID NO: 1 . positio 8 of SEQ ID
NO: 121, CDR2: PosftioR<586078 atsEe1am MOPIM ACER 45 pdentasitet prodNpe3 16 889 ID NO: 121,

5(iii) CDR1: positigngpd3,55e0f33ERMANGN d- DERRE92HINS FATRNREQ PR 117, CDR3:
positions 116-124 of SE% ID NO: 117, VL: CDRI: positions 47-52 of SEQ ID NO: 123, CDR2: positions

70-72 of SEXY ID NP1 35T PR aac56%HH00 8 I AGBEE 1 Berpsitadan Moy Wy BBRI: positions
44-51 of SEQ ID NQg1.18,1066%1; pasitianmbi. IV ABELN 4B, Mok &aRR3; ppsitions 115-125 of

NO" 126, CDR3. bo3AOe T 25 BT SHEF NN AL U0 SRS B ortnt2t of SEQ 1D NO:
118, CDR2: positian$32(21 T06: SEQdEr $dSor 8, ITDRACUSDNEAdGAPen0DSEL, IDNO: 118, VL:
postions 116125 01 G 1SRG 155 Ty VRt CONE Gonhane ey bPRERH BN 20, CDRe:
positions 7138 of SEQ ID NO: 120, CDR3: positions 117-128 of SEQ ID NO: 120, VL: CDR1:
positions 47-58 0pREQJIPhRoded P RRANEHINNG S Gidf PrefabdDb I Did! éfhainabie from

the above-described hybridomas; i.e. 37G11 in the case of 182-D1106-055, 37HS8

in the case of 182-D1106-056, 38GS5 in the case of 182-D1106-057, 38H3 in the

case of 182-D1106-058, 39F11 in the case of 182-D1106-059, 43A11 in the case

20 of 182-D1106-062, 61C2 in the case of 182-D1106-067, 26BS5 in the case of 182-

D758-035, 26D12 in the case of 182-D758-036, 28D10 in the case of 182-D758-
040, 42E12 in the case of 182-D1106-061, 125E1 in the case of 182-D1106-279,
163E12 in the case of 182-D1106-294, and 175D 10 in the case of 182-D1106-362;

and the chimerized and humanized forms thereof.

25
In preferred embodiments, antibodies, in particular chimerised forms of antibodies
according to the invention include antibodies comprising a heavy chain constant
region (CH) comprising an amino acid sequence derived from a human heavy
chain constant region such as the amino acid sequence represented by SEQ 1D NO:

30 46 or 150 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

sequence represented by SEQ ID NO: 41 or 148 or a fragment thereof. In a
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20 CDR3: positions 115-123 of SEQ ID NO: 124, (vii) VII: CDRI: positions 45-53 of SEQ ID NO: 120,
CDR2: positions 71-78 of SEQ ID NO: 120, CDR3: positions 117-128 of SEQ ID NO: 120, VL: CDR1:
positions 47-58 of SEQ ID NO: 127, CDR2: positions 76-78 of SEQ ID NO: 127, CDR3: positions

115-123 of SEQ JD_NO: jii . ROSIt] >-53.0f ID.NQ; 120 R2: positions 71-78
of 520 1D No- 158 B S efeRed MRt MRRCHENIS, Whe R e LA 5 of s
ID NO: 128, CDR2tipeditibaecyBliipg & $rQnpno: ipgdudDRBibediitionsidi Sore®iet SHRIID NO: 128,

and (ix) VI-I: CDRI:pasitiens 48433 £ SEQuiRNQelos FRRZ Rasilians é&aﬁ%t&é@@ ID NO:
120, CDR3: positions 117-128 of SEQ ID NO: 120, VL: CDR1: positions 47-52 of SEQ ID NO: 129,

CDR2: positions ¥47Egesesgapyariated 2y SER IV IS SAL1 0G0 o7 dfgeEnen heeof29d |n further
preferred empodigesisoaihAMIBELY @frtieiiue Bl X6 TRrRDI ARMIY 885,08 88HMOKER e
complementarity-determining re ions?%CDRs), preferably at least the CDR3 variable region, of the
heavy chain variatite’P& iaﬁ%ﬁ%ﬁ?ﬂj ot NGh T AR b8 S FEY I R s & iBhokfonal
antibody 5 againgiagBxk8hereeferably of a monoclonal antibody against CLD18 described herein, and
preferably comprises one or more of the complementarity-determining regions (CDRS), preferably at
least the CDR3 variable region, of the heavy chain variable regions (Vii) and/or light chain variable
regions (VL) deséiS&lchensising the erembadihsequsaic ope snmd ey GRQED NO: 46 may be
complementarity- rRing ions . I r

complemeﬁtgrity%g{)grérgigﬂg %S%Esaé%%g%%ﬁﬁ%e zﬁl% %&ggf’g §§§§?fi‘%§gﬁggr§mﬁ%€§e€£ﬁcuIarIy

preferred embodFHEHPaN@nfibotyCHt aesprant dhepraiamphdciaimsegaesented by SEQ

complementarity;8etQERINNG may be encoded by a nucleic acid comprising the nucleic acid
sequence represented by SEQ ID NO: 149, A CL comprising the amino acid
sequence represented by SEQ ID NO: 41 may be encoded by a nucleic acid
15  comprising the nucleic acid sequence represented by SEQ ID NO: 40. A CL
comprising the amino acid sequence represented by SEQ ID NO: 148 may be
encoded by a nucleic acid comprising the nucleic acid sequence represented by
SEQ ID NO: 147.

20 In certain preferred embodiments, chimerised forms of antibodies include
antibodies comprising a heavy chain comprising an amino acid sequence selected
from the group consisting of SEQ ID NO: 115, 116, 117, 118, 119, 120, and a
fragment thereof and/or comprising a light chain comprising an amino acid
sequence selected from the group consisting of SEQ ID NO: 121, 122, 123, 124,
25 125,126,127, 128, 129, and a fragment thereof.

In certain preferred embodiments, chimerised forms of antibodies include
antibodies comprising a combination of heavy chains and light chains selected
from the following possibilities (1) to (ix):

30 (i) the heavy chain comprises an amino acid sequence represented by SEQ ID NO:
115 or a fragment thereof and the light chain comprises an amino acid sequence
represented by SEQ ID NO: 122 or a fragment thereof,
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regions CDR1, CDR2 and CDR3 of the heavy chain variable region (VH) and/or of the light chain
variable region (VL) of a monoclonal antibody against CLDI8, 15 preferably of a monoclonal antibody
against CLD18 described herein, and preferably comprises the complementarity-determining regions
CDR1, CDR2 and,CDR3 of the heavy chain variable re%ions (Vii) and/or light chain variable regions
(VL) described hBF&HE SO SHaIR FRTBRAHRS AT ARt SRS STERISREHOM SO or more.
CDRs, a set of CDR90k dragméinatiaacdisatshel(zPRa4s desgiled hesaimeomprizgasal CDRs
together with their intervenin regions. Preferaply, the.portion will also include at least
about 50% of eitﬁ@’%sre%{%tgf gﬁé&ﬁéﬁgéﬁg fh %%g‘g?é%%ns, the 50% being the C-terminal
50% of the first fi@ifpeieoheRLy région canaptivesNuteamina labBYs afulie dupie tramb o EKFOQION.
Construction. of aptibadigs of the presentinventi d % recombinant. DNA techniques may result
in the introd%’ctic?r? %??&?dﬁ‘éémﬁ%ﬂgtr‘?ﬁﬁg to t%rg%eaill }ecrﬁeaé?oﬁgme%%sgaead“b%/nffr?l?e?gl?‘?tqroduced to
facilitate cloning squtiner mprspaseddty STERSIIMAIAG eie fragoerdtiberastiinkers to join variable
regions of the inventign teA0futher ratsiaeaannss nsudingdmmunaiohulin hemey §hains, other

variable domaina}fg)r example in the production of diabodies) or protein labels. In one embodiment an

antibody of the ilVEhtidh? cBnbrisigg ericthrranbrand oires lighte t oA PSS BhBHaRORFEF sets of

CDRs as describge pateireprinniise s 8itODReEIN2dwimaraanfinoghudamework. 5 Reference herein
to an antibody comprising with respect to the heayy chajn thereof a particulay chain, or g particular

region or séquerlcd BeheraEISRMEeIRI S LA AR SFENEREHERS SRRy SFSAIP aitbody
comprise said partiguwaea deaimeiaginerar sadubadipht binappliesieys aspondnglydadhectight chain of

an antibody. 10The prese in\éfgt?l 0 tes to nucleic acids comprising genes or nucleic acid
sequences encoaﬁlﬁrgg%erlﬁ%got%}’es 0 %%r?’sqhgsreg ) %%%e%%n%ﬁgeé’ﬁ chain, as described herein. The

nucleic acids mafvhetiooirgarsechinraceeeosce .an, anphasacid, soswrick virssdnsstidriophayélobr another
vector used e.g. & _?ﬁ]@go&agyﬂé(%% tl%g@gjpggalqge Elﬁt\’%ﬁﬁ?ﬂ 0y p%eagﬁrrtlge&ggnes such

as marker genes 15 allow f e selection of the vector in a suitable host cell and under suitable
conditions. FFurthégarenes teereensd bay eerigite: d¥fresaibazsemtdsteents allowing proper

expression of the-aaring KesnshiStiARIEbOBSnSHENEeN IRl RleeRiR R LNEWR B tS artisan and

may include a promoter, a splice cassette, and, a translation injtiation codon. 20 Preferably, the nucleic
acid of the invenfti ié%%évaﬁv&@%m&h@afmﬁr@%@&é%ﬁb@mﬁ%?ﬁﬁ&ﬁsaéhagﬁeasaa}féwmg
expression in eukagyetic: eepeskardtic SEISITHITGrAReemehigras tiagsxpression in eukaryotic or
prokaryotic cells éar.e.)w I ggwncg%etg%g?n sll_clisueesdmiln atlrgﬂeIl arét%ssye%%?:gsr cforre g&@g&rgct%gflgucleic acid
molecules accor ‘I]ﬁlé to'the presen mvenﬁon, for cons?rucflon SFvectors compnsﬁg above nucleic
acid molecales, fOnttdduatieon Dighenetiorsintad b obgkitalaoh soerphissst aelimnior cariding or
achieving the ex%ﬁﬁéﬁ%@ PJ&XX@H{&"W@@ $e180: 128 or 2 fragment thereof, and

(ix) the heavy chain comprises an amino acid sequence represented by SEQ ID

NO: 120 or a fragment thereof and the light chain comprises an amino acid
sequence represented by SEQ ID NO: 129 or a fragment thereof.
25
“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 CLD18 and
30  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% of
the amino acid residues from said amino acid sequence. A fragment of an amino

acid sequence selected from the group consisting of SEQ ID NO: 115, 116, 117,
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30 A further aspect of the present invention relates to a host cell comprising a nucleic acid or vector as
disclosed herein. Other features and advantages of the instant invention will be apparent from the
following detailed description and claims. 5 BRIEF DESCRIPTION OF THE DRAWINGS Fig. | shows

an immunfluorescepce.an is.of cell sfect [ LD]18A2 couypled to a green
fluorochrome angl eligag’gd w@?mﬁouigéé%?m%@ef%kﬁﬁﬂﬁ%ﬁ&%w h%g N E B fused to a
helper epitope. 1®Fgid2sstpmmseawkesterrl bloiBandly 8%, fiIHERK 283 cmiransiritad witNCLD18A2-
myc (SEQ ID NO; t fecte 3 cells.with the monoclonal mouse-anti-c-myc antibody
9E11 (Serotec, Cﬁ%&%%%g % fgcéiggggéﬁ%%v%ssoaﬁaﬁrrﬁu% Uore uggﬁ?:sédgeﬁ%rll%é%esr?ﬁ% CHO cells
transfected with Ge Ek@dgidydesprojetoiagrepbiranticLltiastiboute| Zyendioig GRE B848000). Fig.
4A and B shgw thipi&qmggshybridoma supematants 24H5 and 85A3 to HEK293 cells transiently

transfected with human'CLD18A2 and a fluorescent 20 marker as determined by flow cytometry.
Figure 4C shows the binding of hybridoma supernatants 45C1, 125E1, 163E12, 166E2 and 175D10 to

HEK293 cells staflwéspsipatedomitrbingan &hind 8AR anghequotersianeeh wihsponidiwpiodide. 25
Fig. 5 shows binding of hy ridom%ﬁSéJ%ernatan s.24H5 (A), 9E8, (B),.26B5 (C) and 19B9 (D) to HEK293
cells transiently transfBeYeBEWHIF RAHPEsBHARISHAS L SARRHEPR R AE 1 84D SHeaBtBF8A2-Myc or
CLD18A2-HA as mpsiyeieet byyf GRQYIOMBITY. BOFigy GAandBahovehinting ehhyhiisomad

supernatants 37H8, 43A11, 450 and 163 293 cells stably transfected with. eithey human
CUD18A> oL DTS AR P o B et FieY o eiocas Hhom It Etence

analysis of the CkPt8Asins diornvspacifitdnsonorion airaesinoey B7 SHA B 3Heinilg.HEKR93 cells
transfected with cc‘ii{?r;‘gﬁgprising an amino acid sequence represented by SEQ ID NO: 117 may be
encoded by a nucleic acid comprising the nucleic acid sequence represented by
SEQ ID NO: 102. A heavy chain comprising an amino acid sequence represented
15 by SEQ ID NO: 119 may be encoded by a nucleic acid comprising the nucleic acid
sequence represented by SEQ ID NO: 104. A heavy chain comprising an amino
acid sequence represented by SEQ ID NO: 118 may be encoded by a nucieic acid
comprising the nucleic acid sequence represented by SEQ ID NO: 103. A heavy
chain comprising an amino acid sequence represented by SEQ ID NO: 120 may be
20 encoded by a nucleic acid comprising the nucleic acid sequence represented by

SEQ ID NO: 105.

A light chain comprising an amino acid sequence represented by SEQ ID NO: 122
may be encoded by" a nucleic acid comprising the nucleic acid sequence
25  represented by SEQ ID NO: 107. A light chain comprising an amino acid sequence
represented by SEQ ID NO: 121 may be encoded by a nucleic acid comprising the
nucleic acid sequence represented by SEQ 1D NO: 106. A light chain comprising
an amino acid sequence represented by SEQ ID NO: 123 may be encoded by a
nucleic acid comprising the nucleic acid sequence represented by SEQ ID NO:
30 108, A light chain comprising an amino acid sequence represented by SEQ ID NO:
126 may be encoded by a nucleic acid comprising the nucleic acid sequence
represented by SEQ ID NO: 111. A light chain comprising an amino acid sequence |
represented by SEQ ID NO: 125 may be encoded by a nucleic acid comprising the
nucleic acid sequence represented by SEQ ID NO: 110. A light chain comprising
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(A, C) and CLD18A1 (B, D), respectively, under native (A, B) and paraformaldehyde fixation (C, D)
conditions. Fig. 8 shows an immunfluorescence analysis of the CLD18 monoclonal antibody 26B5 by
staining HEIC293 cells transfected with CLD18A2 (A, C) and CLD18A1 (B, D), respectively, under
native (A, B) and paraformaldehyde fixation (C, D) conditions. Fig. 9. Cell line RT-PCR RT-PCR
analyis with CLD A5 0-20E SIS JRBMG éir‘/e%@e&@ié‘ﬁ&h J94 mateleenonded. seig. 10

shows an inununfiuelésceideanphisip ahDAMIE Calll (Ss4beltrerkpanfea RYNERONEH NO:
rabbit-anti-CLqungcﬁwtigg%( med, CRL. 38-8000). Fi%. 11 shows an immunfluorescence analysis of
ubclohe'88g B

KATO-III cells (s TURRFS BB AR RO AHB FRERCT ISRE MDAy PAMCNERL
38-8000). Fig. 1212Bhnays & dnoiedftpresearice analysisptiSihg)1hé eelite(suhsione;0cwith a
polyclonal rabbit-anti-CL any med, CRL,38:-8000). Fig..12 B shows an,immtuffluorescence
Bnalysis of ICAT O SeN e T MO, Bt R et Y SRS e
expression of CLEEP&emni@ATORMN dRdNL GI8-maxhs ersodealyued bycktainid ofmptisingtthenonoclonal

antibodies 61C2 %ﬂ@xé&@%ﬁ&%&&ﬂ%@%%@@%%?(@% 5 RRRIYS’S: ROFR, %ﬂaiﬁré’otsik%ﬁlﬁgmem of

human CLD18A1 (NP 057453), human CLD18A2 (NP 001002026), mouse CLD18A 62789)
and mouse CLD18ATRA BESESIMDRS. 1RTASEHEBENORHOIRIMNG of B rgo hraespdeddtarmts 3805,

38H3, 37011, 456kiA0dcteIGhpripspertivalyite ERKIRBGRYS Uarsiently trarsieciedwih a

fluorescent marker and either murine CLDI8AL or murine CLD18A2 as analyzed by flow cytometry. 5
Fig. 16. Imni@nhidtbthemical analyses with polyclonal AB p105. Immunhistochemical stainings on a
subset of normal tissues (stomach, lung, bone marrow and prostate) confirm gastric tissue specificity

Cifferentated ool o PO 8 4 L0 AL L CBRE (EJo 10 F i L R acal
analyses with mowadblatefi®80FH) domprising an amino acid sequence selected from the group '

consisting of SEQ ID NO: 132, 133, 134, 135, 136, 137, and a fragment thereof,

15 |
In a preferred embodiment, an antibody of the invention comprises a light chain
variable region (VL) comprising an amino acid sequence selected from the group
consisting of SEQ ID NO: 138, 139, 140, 141, 142, 143, 144, 145, 146, and a
fragment thereof.

20
In certain preferred embodiments, an antibody of the invention comprises a
combination of heavy chain variable region (VH) and light chain variable region
(VL) selected from the following possibilities (i) to (ix):
(i) the VH comprises an amino acid sequence represented by SEQ IDNO: 132 or a

25  fragment thereof and the VL comprises an amino acid sequence represented by
SEQ ID NO: 139 or a fragment thereof,
(i) the VH comprises an amino acid sequence represented by SEQ ID NO: 133 or
a fragment thereof and the VL comprises an amino acid sequence represented by

] SEQ ID NO: 138 or a fragment thereof,

30  (iii) the VH comprises an amino acid sequence represented by SEQ ID NO: 134 or
a fragment thereof and the VL comprises an amino acid segquence represented by
SEQ ID NO: 140 or a fragment thereof,
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(A) Specific protein expression was detected in normal stomach mucosa, whereas all other tested
normal tissue were negative. (B) Strong CLDI 8A2 expression was found in stomach and lung
carcinomas. Fig. 18. Immunhistochemical analyses with monoclonal AB 26B5 (A), 175D10 (B), 43A1 |
(©), 163E12 (D), Hgand 45@2%%5). All antibodies show strong staining of HEK293-CLD | 8A2 xenograft
tumors and gastity EHIcEFSHRIBRRERAH AT ACERPEIM SR EEHF O M RN Qirkh $7Fig. 19 is a
graph comparingaiie peeaeriage tidbad 34llsatipriseslaatonind GECsbyu8hA3e3fakR L4475, or

26D12 against Hgl%ié Rﬁgsls‘g%%t@nsf%g{ige%igﬁ] human CLD | 8A2 using flow cytometry. 25Fig. 20
is a graph comparing the percentage oa1g§?)eci ic cell'lysis after induction of CDC by 24H5, 26D12,

28D10, 37G11, IPHBe 36 EpBPFIS:;sIOEITING HOB] A2ESRXABARIHAEDD SEXDIL NO-6BG 2gainst
adherent CtO cella Al HiansleaiRs WV Eg: b 0 QLA sk e 20

determined by fluorescence measurement. 30 Fig. 21 shows concentration- ht induction of
CDC against CHEFé2IB BiebiiAd an sféeaaenitheiepban CLD18A2 by 75B8 (A), 28D10 (B), or 37H8 (C)

as determined bsgxﬂsla{@m%ﬁl SUFCKRARG akild saﬁlémvy%@&w%%%%@@%%@e”s by
26B5, 37138, 3805, 47D12, and 61C2, resiggctlvely, in the presence of MNCs.  Fig. 23 shows lysis of

HEK.293-CLD18A frasnens et 289 1he p68mprisps ansamig and staunseiraRs sitefetiresence of

MNCs. Fig. 24 stgpusiiumor: gaavdiairhigition dyrastibodies of the invention in an early treatment
xenograft madel wit 93-CLD18A2 cells. 10,Fig. 25A and B show prolonged survival by
roatment vith 0N o} SETREA 45 T B TR TR P OB e T o
BEK293-CLD18AXeghserfithe2én §hodvthprilorgatprizeaf U avivad hyidstibodies epthennadbtion in an

advanced treatmgg@o%%gﬁglggelﬁwggg g&%@%CLDlSAZ cells. 15 Fig. 27A shows tumor growth

inhibition by antibo e inventionTn an early tfeatment xenograft model. Fig. 27B shows

prolongation of s(miiy &by Hreibopiisssoitraninvatidaciqrance aefyreseated diyt XSEQOGr ARt ode|.
Endogenously CLP,| §A2-exPIESRIBE A NG/ LS WRTEY SR hmR S 12 2 8ghaNus %}R@@&% MRNA

. expression in mouse tisSues. RT-PCR investigations with CLD18A2-specfic primers showed no

significant &dpre BiSRRAIRINGN dstenaBramenddgedbxcept stomach. The following normal tissues
were analysed: 1;gniedl VHessingridss M Q@iind asldedusiomeashsandiang, SERANITIeas 1 77 gplymph

node, 8: thymus, 9; negative control . ) )
4 a fragx%ent ereof and the VL comprises an amino acid sequence represented by

SEQ ID NO: 146 or a fragment thereof.

20 A VH comprising an amino acid sequence represented by SEQ ID NO: 132 may
be encoded by a nucleic acid comprising the nucleic acid sequence represented by
SEQ ID NO: 55. A VH comprising an amino acid sequence represented by SEQ
ID NO: 133 may be encoded by a nucleic acid comprising the nucleic acid
sequence represented by SEQ ID NO: 56. A VH comprising an amino acid

25  sequence represented by SEQ ID NO: 134 may be encoded by a nucleic acid
comprising the nucleic acid sequence represented by SEQ ID NO: 57. A VH
comprising an amino acid sequence represented by SEQ ID NO: 136 may be
encoded by a nucleic acid comprising the nucleic acid sequence represented by
SEQ ID NO: 59. A VH comprising an amino acid sequence represented by SEQ

30 ID NO: 135 may be encoded by a nucleic acid comprising the nucleic acid
sequence represented by SEQ ID NO: 58. A VH comprising an amino acid
sequence represented by SEQ ID NO: 137 may be encoded by a nucleic acid
comprising the nucleic acid sequence represented by SEQ ID NQ: 60.
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Fig. 29 shows CLDI8 expression in normal stomach. Inununohistochemical analysis with CLD18
specific antibody of mouse stomach reveals conserved expression pattern. While the surface epithelia
and deeper crypts express CLD18 30in their cell surface, the central neck region is CLD18 negative.

Fig. 30 shows ha toxvlin and eosin staining of mice stomach tiss n jsdn overview (A) and
in detail (B) the s’fgo?%%é)%‘% 5‘&‘%%‘1%3&%%%%%%“58‘?% € Ir'ﬁspeéﬁ%%h%og%?%ﬁl%rrﬁusmea(g’Snd D),
which was treatethondhdPiBS2omiplercigdd AampriBinh dive floalcitomistriegtaininppibtEl@ s cells stably

transfected with D fi ; ing ICATO-III
cells with antibod@ig? gl? tﬁ? i'n%%?éil(ﬁlﬂ %3A ﬁ&%%%%%&ﬁ%ggg@%@g@zmgﬁ%g %%%b%%% QE%I;Z shows

CDC on CLD18A3®x5e s e &ms A Ryt elsitrad cunapsme shefmpdinenidicpumdRiy. 33 shows
ADCC on IC@TQéyrs&uﬁemwmbymmoermamibogiec%&fp&l?ﬁﬂlavswtmnﬁigm% shawrprolonged

survival by treatment with chimeric antibodies ch175D10 and ch-163E12 in an early treatment

xenograft model 455Gt ¥ i 1t VGH 40 Ma T R FORRSISHy DI SaRHRAHE RAHH CPmRESIE S Mthodies
eh-175D10 and checl63Ed42 isqaemd vapesehteddinePOXEN@atnadel. kienpsfishowsapitope mapping

experiments Withaalatgbodies Ch-lgs?eDt]é% %n%%&?BIIggE%ZB The mino%ci(g sequence of tge firs_t
extracellular donf&ii ST B BRS HithauP foarications (UppBFYow, TISE5E et BYURSASE or with a
cysteine-serine ecorhianmyez (v eruders Qyst Seqexchanrgeswasdabaly3eQ. [D RiY:. 8%. shoWs three
derert e SR TP ISR AR BB HP % B ond ©

encoded by a nucleic acid comprising the nucleic acid sequence represented by

SEQ'ID NO: 65 A VL comprising an amino acid sequence represented by SEQ ID

NO: 141 may be encoded by a nucleic acid comprising the nucleic acid sequence

represented by SEQ ID NO: 64. A VL comprising an amino acid sequence

15 represented by SEQ ID NO: 144 may be encoded by a nucleic acid comprising the

nucleic acid sequence represented by SEQ ID NO: 67. A VL comprising an amino

acid sequence represented by SEQ ID NO: 145 may be encoded by a nucleic acid

comprising the nucleic acid sequence represented by SEQ ID NO: 68. A VL

comprising an amino acid sequence represented by SEQ ID NO: 146 may be

20  encoded by a nucleic acid comprising the nucleic acid sequence represented by
SEQ ID NO: 69.

In a preferred embodiment, an antibody of the invention comprises a VH
comprising a set of complementarity-determining regions CDR1, CDR2 and
25  CDR3 selected from the following embodiments (i) to (vi):
(i) CDRI: positions 45-52 of SEQ ID NO: 115, CDR2: positions 70-77 of SEQ ID
NO: 115, CDR3: positions 116-125 of SEQ ID NO: 115,
(ii) CDR1: positions 45-52 of SEQ ID NO: 116, CDR2: positions 70-77 of SEQ ID
NO: 116, CDR3: positions 116-126 of SEQ ID NO: 116,
30  (iii) CDRI: positions 45-52 of SEQ ID NO: 117, CDR2: positions 70-77 of SEQ
ID NO: 117, CDR3: positions 116-124 of SEQ ID NO: 117,
(iv) CDRI: positions 45-52 of SEQ ID NO: 118, CDR2: pesitions 70-77 of SEQ
ID NO: 118, CDR3: positions 116-126 of SEQ 1D NO: 118,
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HEIC293 cells transiently transfected with a fluorescent marker and either murine CLD18A1 /
CLD18A2 or human CLD18A1 / CLD18A2 as analyzed by flow 30cytometry. Only transfected cells
were analysed and dead cells were excluded from analysis by Pl staining. Fig. 39 shows high level of

CLD18A2 plasm rane e and astric cancer.metastatis.
Unselected spec%lg(aﬁ%‘nﬁl ?f‘r‘r%gagry %%%gs??ﬁg%[g?g ﬂgng @aﬁﬁa&% sig2ie i #EdAberg
tumors & lymph anhsi)lﬁm@%ameﬂth hSGQiSQ%@éﬂN@bleamMerum Immunohistochemistry

as well as evaluamry e @'%@Qtl@ﬁ ng%i%%ﬁgﬁl%%%r&\% stro t|on of

tumor cells showing‘a pla membrane staini as per y progas& clinical
pathologists. EachtiNéke Y2&drE8thtnmaitansddenidniiSRfdMagseinan. Statlstl_cally significant
increased stajning intensity in metastases was observed (p=0,034, Fisher's exact test) DETAILED

DESCRIPTION OF THE INVENTION 10 The antibodies described herein may be isolated monoclonal
antibodies which Spetiftsiffeinamdediapmo palpastEatn PE ithel SnpsatismingrapriepitdpeMbeated within

the extracellular demainsdef 63le@tl%fl&&ﬁﬁl%@ftﬁh@ffﬂ%ﬁﬁiﬁ‘ﬂg'|¥H§foﬁ@@kl'§@®tﬁ§ mqnoclonal
antibodies encom %ed %&gﬁf | ventlonqéeﬁnclude IgA, 19G1-4, IgE, IgM, and IgD
antibodies. In one-ethBa8l Bl ‘T.‘l ?ﬂﬂﬂ? B SR° fidke particularly an IgGl, kappa or
IgGl, lambda lsotypélmanpﬂhebﬁmﬁeﬁﬁméﬂﬁbémm(bomJWRE@B%&M?MSHX@@UHNY an
1gG3, kapp ri ot e he antibody is an 1g04 antibody,
more partlcultcgjlrlyglgjn8 Iggyfqgﬁppa%rse% Fééa pgb(?a% type n q%‘?l *another embodiment the antibody
is an IgA 1 or IgAdiaREHbHypantitils &ﬁoihelf SR At NNt 2Re GRG0 gysiians GV AntilS&Ly Ih one

embodiment the @@q@né@ﬁ?%@@&@@%ﬁ\g@@ﬁf%” y»hind to cells expressing CLD18, and
preferably (i) bind to celis expressing CLD18A do not bind to cells not expressing CLD

I8A2 but expressidty) CIIHRIS Resiipes AP Ge Sk tHe Wehmmﬁyt@)lﬁn&f&@f(ﬂﬁ@ of cells
expressing CLD1fAR@NG {iirgrpossuediaia ddling of setisinoyexnressing CLD18A2 but expressing

CLD 1 3A1. 30in anather embodiment, the invention latep,io aqtibodies which () bind.to tumor

ID NO: 124, CDR3: positions 115-123 of SEQ ID NO: 124,
(v) CDRI: positions 47-58 of SEQ ID NO: 125, CDR2: positions 76-78 of SEQ ID
NO: 125, CDR3: positions 115-123 of SEQ ID NO: 125,
{(vi) CDR1: positions 47-58 of SEQ ID NO: 126, CDR2: positions 76-78 of SEQ

20 ID NO: 126, CDR3: positions 115-122 of SEQ 1D NO: 126,
(vii) CDR1: positions 47-58 of SEQ ID NO: 127, CDR2: positions 76-78 of SEQ
ID NO: 127, CDR3: positions 115-123 of SEQ ID NO: 127,
(viil) CDR1: positions 47-58 of SEQ ID NO: 128, CDR2: positions 76-78 of SEQ
ID NO: 128, CDR3: positions 115-123 of SEQ ID NO: 128, and '

25  (ix) CDRI: positions 47-52 of SEQ ID NO: 129, CDR2: positions 70-72 of SEQ
ID NO: 129, CDR3: positions 109-117 of SEQ ID NOQO: 129.

In a preferred embodiment, an antibody of the invention comprises a combination

of VH and VL each comprising a set of complementarity-determining regions
30 CDRI, CDR2 and CDR3 selected from the following embodiments (i) to (ix):

(i) VH: CDR1: positions 45-52 of SEQ ID NO: 115, CDR2: positions 70-77 of

SEQ ID NO: 115, CDR3: positions 116-125 of SEQ ID NO: 115, VL: CDR1I:

positions 49-53 of SEQ ID NO: 122, CDR2: positions 71-73 of SEQ ID NO: 122,

CDR3: positions 110-118 of SEQ ID NO: 122,
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cells expressing CLD18, (ii) do not bind to CLD18 expressing cells of normal stomach mucosa, and/or
(iif) do not bind to CLD18 expressing cells of non-cancer lung tissue. _ The invention also includes

antibodies which (i) mediate killing of tumor cells expressing OLD 18, (ii) do not mediate killing of OLD
IS expressing cells of normal stomach mucosa, and/orn%i) do not mediate killing of CLD18 expressing

cells of non-cancBPIE (B8 : ositipanitiar <hSERNMBRO i bntBStRe desitens FPeTion (i) bind to

an epitope on CLEHGAD wWiteh is NobmssepteRissLDE8AE, srafeaily Ko {PsNO: 2E32.and 23, (i)
bind to an epitope Io,c,alized(o the CLD18A2-log I,é)ﬁ)e&f%ably SEQ ID NO: 28, (iii) bind to an epitope
localized on the EPBIERA c')é%)ﬁ, E%%@@Ség’l ISPV Biftab Oe Ibthlized on the

CLD18A2-loopD & pRefegakitio QI Of SEQVDNGE 12 an epitope, which encompass ,
CLD18A2-loopl ar; ) zloopD3, (vi).bind t on-glycosylat itope. locali n the
CLD18A2-Ionga§?%re%?ra V SE ﬁ’lscﬁ%)%‘g} o?%%ra%iﬁ%g&%éi%it%dg Y géﬁ’toﬁ‘istﬁfﬂfr?gnd mouse
CLD18 (SEQ ID NER APSHQ: DI N G@IRihdp8&Eptd NO:138, d6SEQ ID NO: 377réépeciRly). In
particularly prefe li raRtiRodi A ' ing t i on-QLD! 8A2
BetEmDRALIRSE G RIGOfS eDRe. BYaANRD @L@eﬁgﬁ%’% i

which is not present on CLD18A1. dies of the invention In uman anfibodies. Such

antibodies may belpRednesiensa Bdm HurhaERdRsHENiE2animal, e.g., a transgenic mouse, capable of
producing multiplg\setypes humanmenecional sagbaslingto) PR AR By degeraasagy 4p-J

recombination and |S(Z)iti}pe switc ing?Such transgenic animal can also be a trans}{c]éanlc rabbit for
[

producing ﬂrﬂyclm B dics SuEPRS oBenditeSelinr 13 9b&ER 342 BlfeiMd oFiRantibody of
the invention to thestidad $7astigesEapiDmMedialeshekilingadicels rxpressE D8 (228, a tumor
cell), e.g. by activatign of the comgc_ﬁgﬁn%ﬁ?@ﬁ ge gging of cells expressing CLD18 may occur by
one or 30 more 0 fo‘fﬁ)%lﬁﬁs Chanidnis: ;ﬁ rent dependent cytotoxity (CDC) of cells ‘
expressing Cf:fLD](&) aﬁiép(ﬁégloﬁmeitk)as(ﬁfeﬁi:ag; SEQIB Nﬁbctdﬁpéﬁ)wa@oslmosis?ﬁfmw expressing
CLD18; or effect ibo e ent cellular cytofgxicity. C ressing. CLD18. In
order that the prese tillr?\;}é}n icf%ﬁ f%a@ € mg?g?glgg%il%gf(?grs%g , eﬁr%%qr:at'er?rié’ Z\?(eB 'fiegl?ggﬁned.

Additional d&finitieristisns 98t 36k Sk UENS (Y thaSd SRR pRsitpptider 7B BERGIZINNOF IBERMS The
term "CLD18" relémgpﬁgﬂgj{g-g%grﬁ glcgg@sfﬁlwq@gpts, including
(vi) VH: CDRI1: positions 45-53 of SEQ ID NO: 120, CDR2: positions 71-78 of
SEQ ID NO: 120, CDR3: positions 117-128 of SEQ ID NO: 120, VL: CDR1:
positions 47-58 of SEQ ID NO: 124, CDR2: positions 76-78 of SEQ ID NO: 124,
20  CDRA3: positions 115-123 of SEQ ID NO: 124,
(vil) VH: CDRI: positions 45-53 of SEQ ID NO: 120, CDR2: positions 71-78 of
SEQ ID NO: 120, CDR3: positions 117-128 of SEQ ID NO: 120, VL: CDRL:
positions 47-58 of SEQ ID NO: 127, CDR2: positions 76-78 of SEQ ID NO: 127,
CDR3: positioﬁs 115-123 of SEQ ID NO: 127, |
25  (viii) VH: CDRI1: positions 45-53 of SEQ ID NO: 120, CDR2: positions 71-78 of
SEQ ID NO: 120, CDR3: positions 117-128 of SEQ ID NO: 120, VL: CDRI:
positions 47-58 of SEQ ID NO: 128, CDR2: positions 76-78 of SEQ ID NO: 128,
CDR3: positions 115-123 of SEQ ID NO: 128, and
(ix) VH: CDRI: positions 45-53 of SEQ ID NO: 120, CDR2: positions 71-78 of
30 SEQ ID NO: 120, CDR3: positions 117-128 of SEQ ID NO: 120, VL: CDR1:
positions 47-52 of SEQ ID NO: 129, CDR2: positions 70-72 of SEQ ID NO: 129,
CDR3: positions 109-117 of SEQ ID NO: 129,
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CLD18A1 and CLD18A2, conformations, isoforrns and species homologs of 10 CLD18 which are
naturally expressed by cells or are expressed by cells transfected with the CLD18 gene. Preferably,
"CLD18" relates to human CLD18, in particular human CLD18A2 and/or human CLD18A1, more
preferably human CLD18A2. Human CLD18A2 preferably relates to (i) a nucleic acid comprising a
nucleic acid sequéndwrBisEoBTAE TS mhedieeriendd ofsbodD NOtE sivkmion muefeietdyid 15

comprising the nyglgisiasid srauence.ef SER Q&h@l&&h@ﬁ%ﬁ&%ﬁﬁg%ﬁﬁ&t%ﬁﬁﬂﬂo acid
sequence of SEQ ID NO: 2, and includes any variants, conformations, isoforrns and speciés homologs

thereof which arePFERGFEIK Exi5Ast it bR eorbiFeresinre b the peais thaitsiesiabivissigne CLD18A2

gene. Human CLIVIBAdnp&fesalaly r@éﬁteaﬁ@n(lz)aﬂa@qmlﬁigiaﬁiq‘mmiéiﬂguao@uﬁlsicaﬁﬁ%af sequence
encoding the_ amino 'Seq'ﬂi%f of S ?@'N : 8 such as a nugleig acid comprising the nucleic acid
sequence of SEGIBHRO-79 %i??%é‘ Aot B RFEBFuELY SrdsemiriNo: 8, and
includes any variaatspcendosrafetiably, deafnises andospecte ofidraclogsithemsafihieleaneniaturally
expressed by cel r S ells:ir e ith the . CLDI8AL gene, 25 "Variants of
CLD18" also incllg%ggér% ?(%??ﬁﬁéigfeg%gg g%r%t:%ﬁ%npgﬁfleescség%t{glkagﬁgee 8 {?gégﬁl%gr %ﬁgﬁ;{aﬁlgp ectodomain
of CLD18. The Ciriatde esgrane(Vik) auhieamehs chetnonoatintegfens(dd.a doseibfdie@Dibs

polypeptide whicly is @ﬁﬁ%ﬁﬁ%f&&%ﬁ@%}rm%@h{@%ﬁgﬂeﬁ&mﬁg%%q%ﬂgg%gi jll be

understood that any 3 0 transmembrane domains identified for the CL des of the present

invention areidef barepsinctedcirenarstip AP BRigmyeam e ermiBing) sraiRms gt R ype of

hydrophobic domgjsr T ha®xaoRBogndAras Nirai i s DRI IJOpaiRY Hes Emast likely by
no more than about 5 mir:ﬁp&acids at either end of the domain, as initially identified herein. Optionally,

therefore, an extEBRIRCISATaIRERER RIS H0K SORTESHES, CURPAT ABAT A ARIE B R iRgver amino
acids on either sigigiohtheDiRnsopRIEA DR aihfrx hasel Whid aaaibld eeticarvas igentfied in the
examples or specificati nd such polypeptides,,with.or without the associated .si tide, 5and
nucleic acid enco‘%ﬁlr%etﬁghr%,ca?énc%arﬁ?g’rge&g%%ﬂlb ecrg(r%egleonrfcl?l]{\%lﬁ ion }%ﬁcﬁlg f‘érarhngcm%g\’/ariant"
shall encongassxi}ferbllys ahlceneratisal(idnCboiys-ageiststat | Bidn sibganbaifibdronriamts,

partculary ncludiig (arfanis i ATk EE DRI (D) hDAB Een cogeatgp variants

particularly including 10 onformati on-1, CLD18-conformati on-2 and C LDI8-conformati o
n-3, (iv) CLD18 fleBRhefibrngpicaimedsbls preins 4 Y5 andanlighiinin cariable aegesicellular tight
junctions, (v) CLI¥8ycanreahéglatedand CLDI 8 non-cancer related variants. 15The term "raft" refers to
the sphingolipid- an(fcholesterol-rich membrane microdornains 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 farmings'aggregasainatt iacaltidgdyedatesincanietcaitheiprgteir ofuncito0 DRy £xample,

the translocation of GL B molecules Inig Such sl ustiis. afler beind A0 bound by antibagies of the
present invention, creates a hlg?m c?enslffy Sk 1% anfigén-antibody complexes it the p?asma
membranes. SucGRRsigbgdthesityitf GED ii8eaveigen-Gatisudylcoraisexdyefarreinaltie effitient activation

of the complemeggyslem during &0G2apbhe 6531 QR BRim JrdnloRRIPIYg dgseHbe how an

integrale membrane molecule is positioned in the cell surface membrane, and, in particular, which of

its regions are exireBenork: egdenfudhsligbie Fsanthsobrerang 150 r dxiin SIESt ATRBRIETH three
different copirmations niigls Mogtikely sieResTan fonetheahis/Bre veisit. aSIARIMA! S Or

heteromers and whether it is_integrated in 30 supramolecular tigE_t junc]si%n structuyres or "free". These
different states reSPHTEHEFHE ASRRTHEINAGIAB BadGBh dregmbinant DRA techniques may

result in the introduction of residues N- or C-terminal to the variable regions
encoded by linkers imntroduced to facilitate cloning or other manipulation steps,
including the introduction of linkers to join variable regions of the invention to
30 further protein sequences including immunoglobulin heavy chains, other variable

domains (for example in the production of diaboedies) or protein labels.
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According to the invention, the term "disease" refers to any pathological state, including cancer, in
particular those forms of cancer described herein. Any reference herein to cancer or particular forms
of cancer also includes cancer metastasis thereof. By "tumor" is meant an abnormal group of cells or
tissue that growslby a rarg%j, d5m uggontggggd dcelliu‘rhgilr froliferation and,continues to grow after the stimuli
that initiated the NN GrEOMIA-Cosae ST amora SiowrpAR ST 6P SRARERNE QRSP SIPREtUrA Bgnization
and functional costdiigildRswith: thermrataintisSses afCDRualtydenritzdistiiant coagsiafstissde, which
may be either be@%ﬁsﬁ%@%@&?ﬁn@g&%'%@\%@ﬂy is meant the spread of cancer cells from its
original site to another part of the body. The formation of metastasis is a very complex process and
depends on detachment of malignant cells from the primary tumor, invasion of the extracellular matrix,
penetration of the;epaathefialase BENtBSI AARSSIRAME s Redy GRYDAENGMASRES, A then,
after being transported by the blood, 15 infiltration of target organs. Finally, tie growth of a new tumor
at the target site aéﬁéﬂﬂgaéncgﬁ’gﬁoﬁér?@%?‘moﬁeﬁﬁ@?a%%a%qg%ﬁ BEEIRP B arateseith?emoval of
the primary tumogihgeaHSeH MR 0eie.0F CRAMPOFENAIE MAaKJeMaimpAs: deneiar;meiastatic potential. In
one embodiment, the term "metastasis" acgording to the invention relates to "distant metastasis" which
relates to a metatt&S8 WHRHTE S0 réisRe rﬂofﬁ%s%%‘ﬁﬁg}%?n%? Lﬁﬁt i GRAPAMRER: node
system. In one embodiment, the term "metastasis" according to the invention relates to lymph node
metastasis. One particular form,of mefastasie WAiEN s ealabls weing he antibodies of the invention is
metastasis origina |n8 fom gastric’cancer as primary site.’ In prer%1 fred embodiments Such gastric

cancer metastasigigdtgkenherdias ratibedigsentonesds nifeesBisis mnaforiyipply notkinmetastasis.

Krukenberg tumqg s, g eaIEASIUa L SE USRI ARcoNLN Iy b iaga of !

ovarian tumors. Prognosis of Krukenberg tumor is sfill very poor and there is no established treatment
for ICrukenberg EAHBI: Krukebrsérynhass I SDhhEtashnecdiGrietanrceialiéis &sranema of the
ovary. Stomach ig;igRHMArYIRII9Et P ASiKIGIMBARE FartFP Ok RS eSch N Mafkar GRMaRRKCOlON,
appendix, and breast (mainly invasive lohular carcinoma) are the next most common primary sites.
Rare cases'6f KrtO¥h iR 16 mEF SHfintiffly ASRCEdRASHIEY fmétgcgn#o@@cd‘é’?fiﬁlmgct,
pancreas, small igigstioas afnpdieabiéater cetwx, mayl cwnatyebiagdasiomebusdhalentesn reported.
The interval betwgian the dia nos}i{s %fssa1 rin;fxatl;}é car ui_lnol[er;a1 %rédi}}hguﬁgageh%%%n i&cg})/g{% Pf ovarian
involvement is usué’lwuégrﬁf)o 5B €ess, Bu longer peTio ave been reported. IS many cases, the
primary tumor is venyesis aitakoosan tlestapetdetcatibmag hishody effaqmides capbivroeeseftehe stomach

or another organ agl%nagﬁ%t?&ag}gglma%y%g%_to 30% of the cases. ICrulcenberg tumor is an example
of the selective spread of cancers, most

20
Preferably, the nucleic acid of the invention is operatively attached to the above
expression control sequences allowing expression in eukaryotic or prokaryotic
cells. Control elements ensuring expression in eukaryotic or prokaryotic cells are

well known to those skilled in the art.

25
Methods for construction of nucleic acid molecules according to the present
invention, for construction of vectors comprising the above nucleic acid molecules,
for introduction of the vectors into appropriately chosen host cells, for causing or
achieving the expression are well-known in the art. |

30

A further aspect of the present invention relates to a host cell comprising a nucleic

acid or vector as disclosed herein.
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commonly in the stomach-ovarian axis. This axis of tumor spread has historically 0 drawn the
attention of many pathologists, especially when it was found that gastric neoplasms selectively
metastasize to the ovaries without involvement of other. tissues. The route of metastasis of gastric
carcinoma to the Qvaries has been g mystery for a long time, but it is now evident that retrograde
lymphatic spreadélgs r§§ AGLHIRR AO R rs)rll ?a@?a&%%&%IWS%QR \Xﬁ{h %Lﬂ?@ﬁﬁ’@? 918 tend to be
unusually young follpatientstaiitd desteptiatic osiclaimma as they are typically in the fifth decade of their
lives, with an average age of 45 years. This young age of distribution can be related in part to the
increased frequency of gastric signet ring cell carcinomas in young women. 20 Common presenting
symptoms are usually related to ovarian involvement, the most common of which are abdominal pain
and distensien (nMgiiyioss¢sereTisN e bl B abanecadten large ovarian masses). The
remaining patients have nonspecific gastrointestinal symptoms or are asymptomatic. In addition,
Knkenberg tumor is reportedly associated with virilization resulting from 25 hormone production by
ovarian stroma. AsgitessipiesenhimePntibacasaslnig osraty royeaissmalignRaniicalis
ICrukenberg tumors_are bilateral in more than,80% of the reported cases. The ovaries are usually
asymmetrically e %P&f&%ﬁﬂﬁ*@%%&&&féﬁ%%ﬁ?&&?@‘?ﬁ& JERGIS Y B MNEE SHUDEHH or white:
they are usually Snild, mlifnonightidie wakeSECCESIDITAl IS dysét tdrapelpantyitthe. capsular surface of the
ovaries Witqgrukenberg tumors is typically smooth and free of adhesions or peritoneal deposits. Of
note, other metastatic tumors to the ovary tend to be associated with surface implants. This may

explain why the giigs$ ﬁh@_ml?{gyt@hlmmbéig Omdétmvﬁv@bwéhmmary ovarian
tumor. However, filatesglismpnfiiagnheyo mmntAs €anaisiess il iis yglagiatic Nl Patients

with Krukenberg tumors have an overall mortality rate that is significantly 5 high. Most patients die
within 2 years (meaiss-sefivivayaanifadn gl 1dd é?ﬁ‘leénﬁﬁésl‘és&ﬂﬁgl-the prognosis is poor when the
primary tumor is identified after the metastqgsis to the ovary is discovered, and the prognosis becomes
worse if the primary tumor remains covert. 10 No optimal treatment strategy for Krukenberg tumors
has been clearly £&apI198 ifrH SCRARSHABE SR ISIOE LG AsHs AR Bedp¥#Brmed has
not been adequateipagdregsbs pélheloraihatiyaatiraiibiiBemhoiasHarigrificassaieoy.on prognosis
of patients with ICrukenberg tumors. 15The term "treatment of a disease" includes curing, shortening
the duration, ameliorating, preventing, slowing down or inhibiting progression or worsening, or
preventing or del&jgng shendnBethofattitsbisngr ¢hdidyrdpromstiveraehtd edbidliandt83heé hovention, a
sample may be afy.gample sgilaceRrdinddede 200 asrakvERIgR InRATIGHIarabiglogical

sample such a tissue sample, inc_tj'din bodily fluids, and/or a cellular sample and may be obtained in
the conven@idnal Wrtkiefe BS LASEEEIBY S5 AR p5F ORI ding Burtcl bighey saths dyrdikmdblood,

bronchial aspirate,subwh, diffGeiRae4sCotherspdy diads; Acserding toke1n e THBR2YE term

"biological sample” also includes fractions of biological 25samcf)les. ) ) e
cells stably transfected with human CLD18AZ2 and counterstained with propidium

iodide.

25  Fig. 5 shows binding of hybridoma supernatants 24H35 (A), 9E8 (B}, 26B5 (C) and
1989 (D) to HEK293 cells transiently transfected with a fluorescent marker and
either human CLD18A2 or CLD18A2-Myc or CLD18A2-HA as analyzed by flow

cytometry.

30 Fig. 6A and B show binding of hybridoma supernatants 37H8, 43A11, 45C1 and
163E12 to HEK293 cells stably transfected with either human CLDISAZ or
CLDI18A1 as determined by flow cytometry.
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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 30 of antibodies, in particular of the antibodies described herein,

e.g., antibodies expressed in prokaryotes, unglycosylated antibodies, and any antigen-binding
antibody fragmerfitaFhey ahEyHD Rt rorly Ea e Heat)Bridivisedomprisrsdiea heavy

chain variable regipRdabRsexiateshiierein py\ieh)ang Ariesy GIRiRSRASIRANRgIRN. fRaahlight chain

is comprised of a light chain variable region (abbreviated herein as VL) and a light chain constant
region. Theand \Wredidn&thnWeH fher g%rbo%de’iﬂﬂ%“r‘?é?’oné"b‘i%yﬁ@ﬂi‘é?ria(%‘lity?ﬂerﬁﬁ@d
complementarity gigt€sanaidehreigi aratcaDR] ) Dintersipesasd with regions that are more conserved,
termed framework regions (FR). Each VH and VL is composed 5 of three CDRs and four FRs,
arranged from amino-terminus to carboxy-terminus in the following order: FRI, CDR1, FR2, CDR2,
FR3, CDR3, FR4Fighé wiawiabbe regionglotirednea\apaipsslightich@ihb b ntaind dngdinglamain that

e b CEboe. s fetpRbedRnsalie an At e A IaC e g o e

immunoglobulin osttissues or factors, including various cells of the inimun em (e.g.,
effector cells) anéBth&¥irsemsaiyshentdEig)asiveh&'cldbsieel parafsanaldebadstdiratiphe(rid) humanized
antibody" refers tg,a4i@lecule having an antigen binding site that is substantially derived from an
immunoglobulin from a non-human 15 species, wherein the remaining immunoglobulin structure of the
molecule is4¥ased upon the structure and/or sequence of a human itnmunoglobulin. The antigen
binding site may gither cempris tarplete variable domains fused onto constant domains or only the
complementarity determining regiq ség ) grafted onto appropriate framework regions in the
oAbl R A R PO SR S B, S Sy h A i acid
substitutions, e.gtemedldediditesesemble human immunoglobulins more closely. Some forms of

humanized antibodies preserve all CDR sequences (for example a humanized mouse antibody which
contains all six CDRs from the mouse antibody). Other forms have one or more CDRs which are

altered withtfesp &g tdQisbosrigin amantidbuyeserth enalysis'ohinveNc aeribddybelsiar $20 dthdse antibodies
wherein one portmﬁfﬁgj:pa%i%@@m1@%&9«1@9&&@@@\%%6@ht chains is homologous to

Fig. 11 shows an immunfluorescence analysis of KATQ-III cells (subclone 3B9
4D)5) and a polyclonal rabbit-anti-CLLD18 antibody (Zymed, CRL 38-8000).

20
Fig. 12 A shows an immunfluorescence analysis of SNU-16 cells (subclone GS5)
with a polyclonal rabbit-anti-CLID18 antibody (Zymed, CRL 38-8000). Fig. 12 B
shows an immunfluorescence analysis of KATO-IIl cells with monoclonal
antiﬁbdies of the invention.

25

Fig. 13 shows surface expression of CLD1I8 on KATO-HI and NUGC-4 cells as
analyzed by staining of cells with monoclonal antibodies 61C2 and 163E12
followed by flow cytometrical analysis.

30  Fig. 14. Protein-alignment of human CLD18A1 (NP_057453), human CLDI18A2
(NP_001002026), mouse CLD18A1 (NP_06278%9) and mouse CLDI8A2
(AAL15636).

Fig. 15 A and B show binding of hybridoma supernatants 38G5, 38H3, 37Gi1,

i1



corresponding sequences in antibodies derived from a particular species or belonging to a particular
class, while the remaining segment of the chain is 30 homologous to corresponding sequences in
another. Typically the variable region of both light and heavy chains mimics the variable regions of
antibodies derived from one species of mammals, while the constant portions are homologous to

sequences of antipndiesderiyed fromaneiiely Qperaigaraduaniagademtichaimeric farms is that the

variable region can conveniently be derived from presently known sources using readily available
B-cells or hybridofHEEeAEsP MATKERTAR Aoy LR %ﬁ]BH@ﬂBﬁW’ At FeisRd derived
from, for examplephagiaeeethesgparations. While the variable region has the advantage of ease of
preparation and the specificity is not affected by the source, the constant 5 region being human, is less
likely to elicit an immune response from a human subject when the antibodies are injected than would
the constant segidfigron & nohrmmaistscheedcdowestystizse defithitiopdd/cohlimitedBto thidparticular
example. The term "antigen-hindin rtion” of an antibody (or simply "binding portion™), 10 as used
herein, refers to one ournlr}?]i(S){rg’ecqflreaﬂélr(r:1%%’%J ot &h antl %‘%}g}cﬁ]%%/ retain t%y%%iﬁ%yopt‘)% saﬁéléllﬂ%’a Vf)ﬁind to an
antigen. It has bearmshovadriostie mgérbading fiseticpestznitanabdoByreessibe pesfeimed by
fragments of a fullgagth ateriu. amplien.al Higsiao agmen's eacemARsaRd wNiple term

"antigen- binding portion" of an antibody include (1) Fab fragments, monovalent fragments 15
consisting of the @LffWP@Eda‘Ff‘dI@md&ﬁﬁﬁﬁ%;%135%6’19???%@&@?ER/hIent fragments comprising
two Fab fragmgents linked by a disulfide bridge at the hinge region; (iii) Pd fragments consisting of the
VH and CH domains; (iv), Fv Hg}gme ts . .

Fig. 1'7. Immunhistochemical analyses with monoclonal AB 39F11D7

(A)  Specific protein expression was detected in normal stomach mucosa,
whereas all other tested normal tissue were negative.

(B)  Strong CLD18A2 expression was found in stomach and lung carcinomas.

15
Fig. 18. Immunhistochemical analyses with monoclonal AB 26B5 (A), 175D10
(B), 43A11 (C), 163E12 (D), and 45C1 (E). All antibodies show strong staining of
HEK293-CLD18A2 xenograft tumors and gastric cancer specimens, but not
HEK?293-Mock control-transfected tumors.

20

Fig. 19 is a graph comparing the percentage of dead ceils after induction of CDC
by 85A3, 28D10, 24HS, or 26D12 against HEK293 cells stably transfected with
human CLD18A2 using flow cytometry.

25  Fig. 20 is a graph comparing the percentage of specific cell lysis after induction of
CDC by 24HS5, 26D12, 28D10, 37G11, 37HS, 38GS5, 38H3, 39F11, 41C6, 42E12,
43A11, 44E10, 47D12, or 61C2 against adherent CHO cells stably transfected with
either human CLDI18A2 or human CLDI8Al as determined by fluorescence
measurement. '

30
Fig. 21 shows concentration-dependent induction of CDC against CHO cells stably
transfected with human CLD18A2 by 75B8 (A), 28D10 (B), or 37H8 (C) as

determined by fluorescence measurement.
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consisting of the VL and VH domains of a single arm of an antibody, (v) dAb fragments (Ward et al.,
(1989) Nature 341: 544-546), which consist of a VH 20 domain; (vi) isolated complementarity
determining regions (CDR), and (vii) combinations of two or more isolated CDRs which may optionally
be joined by a synthetic linker. Furthermore, although the two domains of the Fv fragment, VL and VH,
are coded for by J8pafatehgsindysiney EEKBAIdidd 8 AnertscbmBABmt INB/H ARG hydaBidithetic linker
that enables them,{ BecPade 859N ptelRize SRR Which the VL and VH regions pair to form
monovalent molecules (known as single chain Fv (scFv); see e.g., Bird et al. (1988) Science 242:
423-426; and Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85: 5879-5883). Such single chain
antibodies are alspxgnt@mwlw1bﬁ£6§qmmduﬂimmh@etﬁrmy"@@me@mdimof&iﬂﬂ"?f an
antibody. A further mple is bindi domaln immunqglobulin 30 fusion proteins comprising (i) a
binding domain p@ﬂfgé %é'eﬁ?gﬂév & FeASRRRGG R Mﬁm hinge region polypeptide, (i) an
imnaunoglobulin heavy chain CH2 constant region fused to the hinge region, and (iii) an

|mmunoglobulln(§§ )ﬁ&:hﬁunc conlgct)a rﬁglg?igu d;[gu eCH2 e%%%%éﬁglon The ndlng
domain polypepti &fean eavy ain varia eregl%n or & ght cham Van ere&f’oﬁ

binding-domain mmgglabmﬁt@n@nbwiﬂs%ﬁmkﬁﬁmwlm US 2003/0118592 and US
2003/0133939. These antibody fragments are obtained using conventional techniques known to those

with skill in the art, and the fragments are screened for utility in the same manner as are intact
antibodies. 19 Fig. 25A and B show prolonged survival by treatment with antibodies of the

~ invention in two early treatment xenograft models with HEK293-CLD18A2 cells.

Fig. 26 shows prolongation of survival by antibodies of the invention in an
advanced treatment xenograft model with HEK293-CLD18A2 cells.

15
Fig. 27A shows tumor growth inhibition by antibodies of the invention in an early
treatment xenograft model. Fig. 27B shows prolongation of survival by antibodies
of the invention in an early treatment xenograft model. Endogenously CLD18A2
expressing DAN-G cells were used.

20

Fig. 28 shows CLD18A2 mRNA expression in mouse tissues. RT-PCR
investigations with CLDlSAZ-specﬁc primers showed no significant expression
within all tested normal tissues except stomach. The following normal tissues were
an&lysed: 1: small intestine, 2: spleen, 3: skin, 4: stomach, 5: lung, 6: pancreas, 7

25  lymph node, 8: thymus, 9: negative control

Fig. 29 shows CLD18 expression in normal stomach. Immunohistochemical

analysis with CLD18 specific antibody of mouse stomach reveals conserved

expression pattern. While the surface epithelia and deeper crypts express CLD18
30  intheir cell surface, the central neck region is CLD18 negative.

Fig. 30 shows haematoxylin and eosin staining of mice stomach tissues. Shown is
in overview (A) and in detail (B) the stomach of a 37G11 -treated mouse in

comparison to a control mouse (C and D), which was treated with PBS only.
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5 The term "epitope” means a protein determinant capable of binding to an antibody, wherein the term
"binding" herein preferably relates to a specific binding. Epitopes usually consist of chemically active
surface groupings of molecules such as amino acids or sugar side chains and usually have specific
three dimensional structural 10 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 lotdmihe m@@@&&@h@%@i&aﬁf&q&o&m@ of REROT cEIRCARHRMALSRRIGPE" as used

herein, means a conformational_epitope 15 on a protein antigen which is formed from at least two
separate regions m%@‘ﬁﬁﬁﬂ@&ﬁgﬁ&éﬁ SFEnEFREIENTIRE RethabrsogsRonfbTettREsHiBitended to
include any agenk &.po-apselBinvipegtidedusnsotainiavaeptide somplexsmhicksizas twesgifferent
binding 20 specificit&a%éor xample, the molecule may bind to, or interact with (a) a cell surface
antigen, and?b) e ?ior 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,gyhic@jwasﬁon&gr 558” t\ﬁvoﬂfﬁrgﬁa bg}'%irn ﬁpeciﬂﬁistiensmé:ig{egx%nplﬁi the molecule
may bind to, or 2 iriteract with (@ a cell suFface antige ?% an Fe receptor on tfre Surfaceof an
effector cell, and gofihodeseihe isteatienmponent. Accordingly, the invention includes, but is not
limited to, bispecific, trispecific, tetraspecific, and other multispecific molecules which are directed to
CLD18, and to other targets, such as Pc receptors on effector cells. The term "bispecific antibodies"
also include<30 &ih3diesotiahBdie<carENlardH: catlspaedisted by sdsasmoamdhodies\ad thad VL
domains are exprgssgfsan a single polypeptide chain, but using a linker that is too short to allow for
pairing between the two domains on the same chain, thereby forcing the domains to pair with
complementary domains of another chain and creating two antigen binding sites (see e.g. , Holliger,
P., et al. (1993) Prac. NatthoweagrSengetS Audllvii b4-GrdnddoljaithRekimetial aGld94d)eStacture 2:
1121- 1123). The,i ion also, | es derivatiyes of the antibqdies described herein. The 5 term
"antibody derivativzéslﬁ?gfgélrlcsia ?o'éﬁgy%r?]oa?f%ldﬁ %ﬁn 5 %T%le%ltn)%%lggr ‘%g%?,%?'conjugate of the antibody and
another agérit or antibody. As used herein, an antibody is "derived from" a particular germline

sequence If the agfibatydit,QRIBINRA AL, PYSIS VPR IMMNAIZINA 21 AUIMALOLBSEREGIN0 an

immunoglobulin gene Ilbzfg, and wherein the selected antibody is at least 90%, 10 more preferably at
least 95%, even rhore Ktens bl SaEibait 698 Yenuy et 3ousgEdhmesich amino acid sequence to

the amino acid sequence encoded by the germline inununoglobulin gene. Typically, an antibody

derived from a particular germline sequence will dis Jﬁ%‘no more than 10 amino %ci differences, more
preferably, no morthah 5{“6‘?’%\?85%6@%‘?8’%%% Bt AgtBedey, ch-1 5K 0% Eid
difference fram theyaepBIR aCTlseghigncaw codmeroy the det:dlise inmuwaibglabdimgine.As used
herein, the term Iglk tibadies" refers to.two or more antibodies, derivatives thereof, or antigen
binding regions li ?éﬁjﬁgoig%ethme%oatle@a%% v?/%ngfl §£Wﬁ?éhr ave di g?esr%rsﬁ}é%&?ﬁ%ﬁfés?trﬁétshe YHifferent
specificities includgstehiadmgpspedificgy foran B évestoraslangsfeneredlisehd a binding specificity
for an antigen or epitope on a target cell, e.g., a tumor cell.

| Fig. 37 shows three different protein folding models for the first extracellular

2%  domain of CLD18AZ.

Fig. 38A, B and C show binding of ch-175D10, ¢h-163E12 and ch-123E] to
HEK?293 cells transiently transfected with a fluorescent marker and either murine
CLD18Al1 / CLDI18A2 or human CLDI8Al / CLDI18A2 as analyzed by flow
30  cytometry. Only transfected cells were analysed and dead cells were excluded

from analysis by PI staining.

Fig. 39 shows high level of CLD18A2 plasma membrane expression in primary
gastric tumors and gastric cancer metastatis. Unselected specimen from primary

35  gastric cancer and gastric cancer metastasis (Krukenberg tumors & lymph nodes)
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The antibodies described herein may be human antibodies. The term "human 25 antibody", as used
herein, is intended to include antibodies having variable and constant regions derived from human
germline immunoglobulin sequences. The human antibodies of the invention may include amino acid
residues not encoded by human germline immunoglobulin sequences (e.g., mutations introduced by
random or site- spere'rﬁcstmimmgm&s(ﬂcmm spetifi saabdiic aitation imaiok38ctheresiy Anonoclonal

antibody" as used her eparation of. antibody molecules,of single molecular
composition. A mongc onalfJI t%bgc? displays 3 apsmgf E%eﬁdkgag;éct?‘g y af; gﬁln?ﬂfgféﬁaa‘b%rtlcular
epitope. In one emdmpfthmomlﬂmmmmdlbsmemm Stairanigy (HA6046) Wwhich includes
a B cell obtained §am00nd)BteA0IRa €ficlCfahdiisRilo mm&r@"ze%eﬂdrsséhﬁgs term

“recombinant antibody”, as used herein, includes all antibodies that are 5 prepared, expressed,
created or |S(§ate81%‘§i’?§é6?ﬁl§ﬂ%t %@é@%@éﬁ%@%&hﬁﬁb’&ﬁ% iSSERRSECHBANENE dnienaitle.g., a

mouse) that is tra{aﬁgg{ygtgggra%g@&wg@@m@b%trpqwqp@ggcmgs{mmunoglobulln genes or a
hybridoma prepared therefrom, (b) antibodies isolated from a host cell transformed to express the

antibody, e.g., from a transfectoma, (c) antibodies isolated from a recombinant, 10 combinatorial
antibody library, and (d) antibodies prepared, expressed, created or isolated by any other means that

I li The t
I?r\;?l\s/?eifolrﬂgg O?@%@E’ﬁﬁ%ﬁ%ﬁ@@uﬁﬁﬁm s?ulzrgﬁé expreess(?rrlrg;1 an antibody,
such as CH®ocells, NS/0 cells, HEK293 cells, HEK293T cells, plant cells, or fungi, mcludlng yeast
Co s used nerflD. uiiEIALe 000 A BRI g A cb A GHAMMR, Bl SRRREAIG YR

producing such an antibo is term refers to an-antibody having an amino aC| sequence or an
encoding nucleic sesieiieidlyehiod ot sipdrtingrasaraefothd i aprelkyablis #nramiepasietiriedof the

transgenic organismy@ndhoeing.anea besaried:rena sparissoLhaF thandhe kansernisorganism.

As used herein, a "heterohybrld antlbodé refers to an antlbody havmg light and 25 heavy chains of

different organlsnﬁiﬁfféﬂli’é*l néolatsidemananionah HthoGERP HAGRIYRETER AR QSﬁEﬂ}ilﬁné(%BETated with a
murine lightighainisladeetgrohisitantmdisMbheantippdigaideskibed beseimaipieieraly isolated.
An "isolated antlbod}{ma? is an IgGl antibody, more particularly an IgG1, kappa or 1gGl, lambda
isotype. In another embodiment the antibody is an IgG3 antibody, more
particularly an IgG3, kappa or IgG3, lambda isotype. In yet another embodiment
the antibody is an IgG4 antibody, more particularly an I1gG4, kappa or IgG4,
20 lambda isotype. In still another embodiment the antibody is an IgAl or IgA2

antibody. In still another embodiment the antibody is an IgM antibody.

In one embodiment the invention relates to antibodiés which specifically bind to
cells expressing CLD18, and preferably (i} bind to cells expressing CLD18A2, and

28 (ii) do not bind to cells not expressing CLD18AZ2 but expressing CLD18AL. The
antibodies of the invention preferably (i) mediate killing of cells expressing
CLDI18A2, and (ii) do not mediate killing of cells not expressing CLD18AZ2 but
expressing CLDIBAL. -

30 In another embodiment, the invention relates to antibodies which (1) bind to tumor
cells expressing CLD18, (ii) do not bind te CLDI18 expressing cells of normal
stomach mucosa, and/or (iii) do not bind to CLLD18 expressing cells of non-cancer

lung tissue.
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30 used herein, is intended to refer to an antibody which is substantially free of other antibodies having
different antigenic specificities (e.g., an isolated antibody that specifically binds to CLD18 is
substantially free of antibodies that specifically bind antigens other than CLD18). An isolated antibody
that specifically binds to an epitope, isoform or variant of human CLD18 may, however, have

cross-reactivity tcméhﬁwéﬁtadsdaﬁetig@nﬁie@-gmkeaibmﬁfcﬁpﬁﬁi%&ﬁa&,@hl?gl%fsaﬁ%?sca@ém'ogs)-
Moreover, an isolated antibody m yé%epnsglbstanlggfl%( free of other cellular material and/or chemicals. In
one embodiment B¥RHEH e 1%& fh 206G K enfinGUbI 4l SrrissiRes felates o
antibodies havingrdiffesestbapehificiidtessansieiig bdeonobined; e etzdeficed tompesition. According
to the invention, trcl:elterrtn "binding; urnefef\{saébl relates to "specific binding". As used herein, "specific

binding" refers to a%{l Oocﬁ‘/)%'i?\%}ﬁg 0 §pre etermined antigen. Typically, the antibody binds with an

affinity corresponding to a ICD of about 1 x 1117 M or less, and binds to the predetermined antigen

with an afiny cogespRodiaanAIERIEYS aHisASNe SIHRALIAAINERIQUSIands afiniy for

binding to a non-specific antigen (e.g., BSA, casein) other than the pre etermmed antigen or a

closely-related antigeH 828 THbighrim MR Dregent o GhEd Setemeferphbniea 1B ddfér s, thd didsociation
equilibrium constant gfpRadticuiar antihedyaniae ginieratisngAs. hg%gg; wisatyps jefers to the
antibody class (e.g. %& orlgG1 tﬁgitai%gencoded by heavy chain C(ﬁv&sﬁgn regign %er%gg. 20 As used
herein, "isotype s o Rgh tt5 i ShHERD e by hch Y Biddodlspisisebs 38 Qntibody
changes fronuongigrtassolqiensiat tieaathstde: akssiesd bharemLimraiualbogosupip@rasused herein
as applied to an object refers to.the 25.fact that an object can be found i tyre, For example, a
polypeptide or po% ct{éoﬁ 2 géq@n%@ h&t 18 ﬁ?étggﬁj’t W%‘é% &@“&ﬁ%’ﬁ?iiﬁgﬁd@ﬁ?ﬁﬁ at can be
isolated from a solLdzl Brdabespldd(wihidindasnet beepljnteyiaad|lypingdified digedamintiee -
laboratory is natutal rrind30The term ‘Jgar '.as used.herejn refers.to a configuration of a
heavy chain or Iigﬁ#‘é%?ﬁylﬁfﬁﬁ%%%g%%%ﬁ%g}gc%ﬁs%m?g %s\’/osre@rltlt{aﬁtn%qgoasi}f #8861 rreﬁ;ggﬁately
adjacent to a DJ dn hsegrredtirouse STORABER dRddthng E542 HRaN{ aScurd iBte NG W6, domain,

respectively, & reggawgngqu;ggggggygg)(antibody) gene locus can be identified by comparison to
germline DNA; a rearranged locus will have' at least one recombined heptarner/nonamer homology

element. The term "unrearranged" or "germline configuration" as used herein in reference to 5a 'V

segment refers tofhgaconfigiyaiieybe epiibd BnYnss GRaah: 5 JuM y @EAnbINAG IS asde Redmnmediately

adjacent to a D or J,.segment, )
J epitop% on %tLDI 8A2 which is not present on CLD18AI.

20  Antibodies of the invention include fuliy human antibodies. Such antibodies may
be produced in a non-human fransgenic animal, €.g., a transgenic mouse, capable
of producing multiple isofypes of human monoclonal antibodies to CLD18 by
undergoing V-D-J recombination and isotype switching. Such transgenic animal
can also be a transgenic rabbit for producing- i:aolyclonal antibodies such as

25  disclosed in US 2003/0017534.

Binding of an antibody of the invention to the CLD18 antigen may mediate the
killing of cells expressing CLDI8 {e.g. a tumor cell), e.g. by activation of the
complement system. The killing of cells expressing CLD18 may occur by one or

30 more of the following mechanisms: complement dependent cytotoxity (CDC) of
cells expressing CLDI18; apoptosis of cells expressing CLDI18; effector cell
phagocytesis of cells expressing CLDI18; or effector cell antibody dependent
cellular cytotoxicity (ADCC) of cells expressing CLD18.
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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 10double-stranded, but preferably is
double-stranded DNA. The nucleic acids described according to the invention have preferably been
isolated. The term "isolated nucleic acid" means according to the invention that the nucleic acid was (i)

amplified in vitro, febrxanhatey Pel¢marsachainiess i RARGRIdi)Heserebinanibsproduced by
cloning, (iii) purified, fgr ex ﬁli bxgleava e%rﬁd_ el-electro h(f)retic fractionation, or%%\i/i synthesized,
for example by cHEmidaf s%?? ediP AR AL 1878 £ 5! ATR SR aksdarhiths iddeisdble for
manipulation by rédessmiioant DNA techniques. 20 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 homé&logous or heterologous with respect to said nucleic acid. The term "homologous" means
that a nucleic acigyigRiPrHIRIBIRPEE to the 25expression 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 expressiomgopirel sequerice _igefunctignai-18nkes IQ&E&%@@QW%&%@, th@mg{ggcovalently
linked to one another in such a way that expression qr transcription of said nucleic acid is under the

control or under theitkfith@ds SLR BipteLoBiPEBrirmssdiffenes. anthansaieibaries o be
translated intp a fgneiignahpioiedmihesl ywékpaneipresdiencastiapsagetpeedinetiamatisdinked to a

coding sequence, inducti aid expression coniral. gequence results in.t cription of said nucleic
acid, without causb?'#gél rg%lgfls% it feefcs%é%l)r% sgg‘@égcg&oartes?a%%ﬁc%ﬂ?ﬁ‘g@é%t%ﬁ%’%f%@fng capable
of being translatebhimta GBS cipdaieihumae plidE. 82, T,hm der prééxpbis Siomao i) Ketfience”

comprises accordigi6 BeNAREN aramo GiahoRID R BB NGBIss SHlANeRIEBd giher conteol

elements which regulate transcription of a gene or transla ar embodiments of

the invention, thesespreesins abng dhe cdgpisncequsanene IR Orhe sxhctssraualgis efidxpression
control seq ‘i%”ceécﬁﬁ%b{s“(ﬁé%%ﬁc@éwgaﬁ effhendOotresiehareet big) BYy-gRneiahscampPrises

5'-untranscribed and 5'- and 3'- untranslated sequences which are involved in initiation of transcription
and translation, réeEnisly 26l eansRer ABoR ERpPh ' Eqderftd dpelidse fREnda & the like.
More specifically canfiiansssibassaression eaisel seauRpee hearBprisaiahpemeiguragion which

Includes a promoter SequeNce 0L YRNSCIRIONl by cells transfected with the CLD1SA2 gene,
Human CLD18A1 preferably relates to (i) a nucleic acid corﬁprising a ﬁucleic acid
20  sequence encoding the amino sequence of SEQ ID NO: 8 such as a nucleic acid
comprising the nucleic acid sequence of SEQ ID NO: 7 or (i1) a protein comprising
the amino acid sequence of SEQ ID NO: 8, and includes any variants,
conformations, isoforms and species homologs thereof which are naturally
expressed by cells or are expressed by cells transfectéd with the CLDI8AI gene.
25 '
“Variants of CLID18” also includes a form of CLD18 consisting essentially of the
extracellular domain or ectodomain of CLD18. The CLD18 “extracellular domain”
or “ectodomain” refers to a form of the CLDI8 polypeptide which is essentially
free of the transmembrane and cytoplasmic domains. It will be understood that any
30  transmembrane domains identified for the CLD18 polypeptides of the present
invention are identified pursuant to criteria routinely employed in the art for
identifying that type of hydrophobic domain. The exact boundaries of a
transmembrane 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,
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15 control of the functionally linked nucleic acid. Expression control sequences may also comprise
enhancer sequences or upstream activator sequences. According to the invention the term "promoter"
or "promoter region” relates to a nucleic acid sequence which is located upstream (5') to the nucleic
acid sequence 20 being expressed and controls expression of the sequence by providing a recognition

and binding site fakdrddkep alyraerasaiuliedRHAMOLET 4 AUITN aypehsia UHRE LERERRNitigN and
binding sites for futther factors \éuhich are.involved in the rté%ulatio_[%I of transcription of a gene. A

promoter may corftP8Fthe tr&hscRpionBFADrdkAR otfP 0P EliRan Bt (ehetheuriesmendranbromoter
may be 25 "induciteiaarexrmylinltateitramscriptiondsryesporidentifiad irnduaing agemfptismay be
"constitutive” if trapscription is.n ntralled by. an inducing.agent, A gene which is under the control
of an inducible pro%?&g?%%ﬁ{o%ng(%%%s @J%?pgn ‘;Se}’%%éé’é% 0 gt;ﬂr’r?a%seoﬁgﬁet ifsﬁl?rtjaﬁ%ti’ﬁiﬁ’ agent is
absent. In thed presehoaciditrsihenroitigmthent, tre genterip bividche the presaita dewatiad. transcription is
increased. 30This 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, CNVIRE B dter Hhtpaamic sl B presidte LiRd feartlice yatimmy) Gheldd Sart or parts

are fused to a pagefasiaRhoHREReAeRRs opLikele8) MerBIRteias SUCHAR Bifeluman
GAPDH (glyeeraldehyde-3-phosphate dehydro enase%g%nd Includijng or not including (an) additional

intron(s). 5 According (EPIE e iRbY; HE &7 18 graiamation yagan iRAFHGElAgR AN H¥aning and
comprises the prodLTtisreohicmtAtimof, RILD ssid qrfieiiatpept dad| CAlBa Sesiitsaspartialiexpression

of nucleic acids. F, re, expression m e carried out transiently or stably, 10 In a preferred
embodiment, a nug é?c%arg? em%rf)écé éni(')s%' égec?r}émﬁt%ot lfrgl\?gn o cﬁ?ees%ﬁ’flfhagtﬁlelgfg}fz\%i fe

appropriate with aigrocaliéar Wit wotivots éXpEEEIbH oftber malkieid anidd CLH2! femmrvester” is used
here in its most g?gg{@d U%ﬁﬁﬁ‘tiﬂg 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,
15 where appropriate, to be integrated into a genome. Vectors of this kind are preferably replicated

and/or expressedidhe.arllsectars-compiise piasmidhiphagemigibastatianhagesniral
genomes. The term "plasmid" as used herein generally relates to a construct of extrachromosomal

genetic material, (RGERPERERE dpsPEAIR HisoRBEWRREIF AN @b IS BRI FBREEERF & dhtethosomal
DNA. 20 As the vatioriaiexiressiansbrmaniibesisiaiherdhaveciymips mwvkish teipstibody
heavy chain and light chain are present in different vectors or a yectoy type in which the heavy chain
and light chain ar@%é@ﬁ%inaﬁgg%%ﬁ%e ?fec%l%?aggﬁ%ggﬁ%eéd.c %%@tégﬁﬁ&ﬁﬁ/ ﬁé%ig%ith respect
to specific nucleicaaﬂ;ﬂr;dmﬁmmgﬂ?m@féﬁb@,&rgolm shiowsadh mmea&ali&mg, is to be_
construed sg A 19,8138 1Al MU AR Al REG RSN i asklia i Sedygnces which
are functionally equivalent to said specific sequences, e.g. amino acid Sequences 30 exhi iting

properties identicanSesinaiabedstroseptiete ispthafiplaymm carbraeriu dedsaa hteh igesiaeld

sequences encodRgrAMIngAcH-sRsBIRCeRINRLN G RoRRLIRS deRtisal aeaiRis) tathgse of the
amino acid sequences encoded by the specific nucleic acid sequences. One important property is to
retain binding of PR B RET B sustain effector functions of an antibody. Preferably, a

25  The terms “conformation” and “topology” describe how an integrale membrane
molecule is positioned in the cell surface membrane, and, in particular, which of its
regions are extracellular and thus eligible for antibodies. CLD18 for example can
exist in three different conformations, which most likely depend on whether it is
prevalent as homomers or heteromers and whether it is integrated in

30  supramolecular tight junction structures or “free”. These different states result in

different epitopes eligible to antibodies.

According to the invention, the term “disease™ refers to any pathological state,

‘including cancer, in particular those forms of cancer described herein. Any
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sequence modified with respect to a specific sequence, when it replaces the specific sequence in an
antibody retains binding of said antibody to CLDI 8 and preferably functions of said antibody as
described herein, e.g. CDC mediated lysis or ADCC mediated lysis. 5 It will be appreciated by those
skilled in the art that in particular the sequences of the CDR, hypervariable and variable regions can
be modified witho ing t i ind r , regions will be either identical
or highly homologﬁﬁf ?ﬁeﬁiﬁ%g g%gr%b&%@ﬁgﬁﬁfﬁ%%?nf%%ﬁh%%y ‘l’?SYr‘%‘é?gg%ad‘Eﬁrlo it is
contemplated that%ﬁﬁ%sé?if@@rably from | to 4, such as 1 to 3 or | or 2 substitutions may be made
in the CDRs. In addition, the hypervariable and variable regions may be modified so that they show
substantial homolQgy with the regions of antibodies specifically disclosed herein. 15It is to be
understood that tt‘%gpt@ﬂﬂﬁ Hﬁ&bﬁ%"ééfb@%’@%‘ﬁb@ﬁoﬁ% iF S PRI HacBR™ckIs hidkified for the
sake of optimizinguteesd ustigtinprobdsticidardndst eetinoe orgaiom. DifferRAcRmnICeEQN usage
among organisms.can lead to a variety, of problems concerning heterologou ne_expression. Codon
optimization by chlg?]%g}%eéfa&(;rieenfti?’rﬁ{){)r‘gﬁﬁlfg%gtidlélél%l}st%eogr%%%ﬁlsogqcﬁé?@gt%i% S HFYRRDO
optimization of theveepiessiorand dunatiteial aciutdinapiartivatbithe optimizdtior oftdansiallipfoefficacy, in a
homologous or heg%r@{g]gg)%%oggﬁg%%}i&}ﬂjigﬁ\igﬂpgéeé%gigei%%g ?18 S0, sstgd. For example if nucleic
r

acids derived from human and encoding constarit regions an ramework regions of antibodies are
to be used according to the present invention, e.g. for preparing chimeric or humanised 25 antibodies,

it may be pr@f@rreﬁ}o'mgsfxsﬁaig%aﬁd%qgémro@m@éf%aipﬁgmiﬁ%ﬁ%ﬁm% Y38GR, In
particular if said nucleic acids, (g)tlonally fused to heterologous nucleic acids such as nucleic acids

derived from otheP&gghitih L9 Buaateain s RS L IbrRs&aY FPEaeBIACEH Ffnism

different from humppesids baddmehisr A aME RN QEIRXAIR e panus]eicrRsidhegeanTess0

encoding human light a eavy chain constant regions such.as,those accordjng to SEQ ID NOs: 40
and 45, respectiv ,%%rlﬂb%rrﬁbaﬁﬁéd) ?891n%‘lﬁ&eo(%r%%aoep%oéirlgi?lgrr}?ésﬁﬁ ,tgfqg%k’ég‘fsz%%?%?r& 10, 15,
20 and preferablythup tod, B5jt20akb v8&eS), afd ahdi)Oafiembeinp uciaspicieere laclmendedesulting in
an optimized codan eb tfesulting jn 2y e aming acid sequence. Such, nucleotide
repIacemen%sgprefggéﬁg%‘lai%{%gg%p‘?%%lrgyﬁrtls &F ;{Egl%rc()atl esoﬁmngsféa I%ﬁégygdea%rogﬁ ?l}eespectively,
selected from the depitée AlerngisaOWsiIn TwadoisiAsgsiighetcrnculsSEa Eiiadhe 40rmvdl48,

respectively, with fhel modifiedhcounternarts.and 2ok res WingdR-ais hangridhesacadehamino acid
sequence or 5 relate to corresponding replacements at corresponding positions in other nucleic acid

sequences encodRgtARGPAHtaNdM ety eRafieeHs tint FeforReragsscitragrdnsit by, all of the
replacements showgeintithie faliewiag aligamaenit.ofSEQWRIN 0S4 aBdadmetagpastivalyn with their

modified counterparts no resu% in a change in tge encoded r?inogciddse uence are effected in
nucleic 10add se&TBAEEERc %‘Wa it 3y %lgafﬁglaﬁlﬁjn CORS MY eg?@ﬁ?}’re 8Bfively.
Alignment of SEQelBhbinind),athd S Thdikeadid7 atéording to the invention relates to lymph

CGTACGGTGGCTIGCACCATCTEGTCTTCATCTEICC ~TGATGAGCAGTTGAAAICT 60
T1WHIMIL COTAREE 'F&gsé%% C% p -culag -For%‘ o@%%&é-arscf‘s %ch is %’gata%le mlgAfhe
CCAGCGTGTTCAMdTdiett e CratCGACaRBENGEnans GPaEagyic cancer as primary

site. In preferred embodiments such gastric cancer metastasis is Krukenberg

25  tumors, peritoneal metastasis and/or tymph node metastasis.

Krukenberg tumor is an uncommon metastatic tumor of the ovary accounting for
1% to 2% of all ovarian tumors. Prognosis of Krukenberg tumor is still very poor
and there is no established treatment for Krukenberg tumors. Krukenberg tumor is
30  a metastatic signet ring cell adenocarcinoma of the ovary. Stomach is the primary
site in most Krukenberg tumor cases (70%). Carcinomas of colon, appendix, and
breast (mainly invasive lobular carcinoma) are the next most common primary
sites. Rare cases of Krukenberg tumor originating from carcinomas of the

gallbladder, biliary tract, pancreas, small intestine, ampulla of Vater, cervix, and
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GGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAG 120
20tHtHIWWIWIWIIII
GGCACCGCCAGCGTGGTGTGCCTGCTGAACAACTTCTACCCCCGGGAGGCCAAGGTGCAG 120
TGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGAC 180

WWILIHItH 25 urinary bladderfurachus have been reported. The interval between the diagnosis of .
TGGAAGGTGGACAACGCCCTGCAGAGCGGCAACAG&CAGGAGAGCGTCACC AGCAGGAC 180

AGCAAGGACAGE RETHA CREREACHE AR R tHeRt CAE o7 SvatkA dRvalsmes TAnBG AG 240

WIWIIT WIWI! usually 6 months or less, but longer periods have been reported. In many cases, the
AGCAAGGACTCCACCTACAGCCTGAGCAfCACCCTGACC TGAGCAAGGCCGACTACGAG 240
30 AAACACAAAGTETACERE TG CEARBTC AR B R TEREG EEETIA SRR CEE FERTAAAG

300 IIHillll11E111d4¢ibdhta of the stomach or another organ can be obtained in only 20% to 30% of
AAGCACAAGGT&J@E@&CCTGCGAGGTGACCCACCAGGGCCTGTCCAGCCCCGTGACCAAG 300
35 AGCTTCAACAGGGGAGAGTGTTAG 324 11111 AGCTTCAACAGGGGCGAGTGCTAG 324
Alignment of SEQ ID NO: 45 and SEQ ID NO: 149: 40

GGCCCATCGG TEdlnbdrd> G G afr ChbrfiplEC G M AR AR TGERCHCGEASARGE CCC 60

HIHHTIWHIM! -1 WIWI
GGCCCAAGCGTemFert Bichaismaticraise At AN At cans rnaideBisrisdle CGCC 60

CTGGGCTG e CTEinkGhReMatnfibnT Hlalably phtkelontd Cipec 43R Wb iG 4 Bl ek RGGC 120

neoplasms selectively ‘metastasize to the ovaries- without. involvement of other
tissues. The route of metastasis of gastric carcinoma to the ovaries has been a
mystery for a long time, but it is now evident that retrograde lymphatic spread is
the most likely route of metastasis.

15
Women with Xrukenberg tumors tend to be unusually young for patients with
metastatic carcinoma as they are typically in the fifth decade of their lives, with an
average age of 45 years. This young age of distribution can be related in part to the
increased frequency of gastric signet ring cell éarcinomas in young women.

20  Common presenting symptoms are usually related to ovarian involvement, the
most common of which are abdominal pain and distension (mainly because of the
usually bilateral and often large ovarian masses), The remaining patients have
nonspecific gastrointestinal symptoms or are asymptomatic. In addition,
Krukenberg tumor is reportedly associated with virilization resulting from

25  hormone production by ovarian stroma. Ascites is present in 50% of the cases and

usually reveals malignant cells.

Krukenberg tumors are bilateral in more than 80% of the reported cases. The
ovaries are usually asymmetrically enlarged, with a bosselated contour. The
30  sectioned surfaces are yellow or white; they are usually solid, although they are
occasionally cystic. Importantly, the capsular surface ~of the ovaries with
Krukenberg tumors is typically smooth and free. of adhesions or peritoneal
deposits. Of note, other metastatic tumors to the ovary tend to be associated with
surface implants. This may explain why the gross morphology of Krukenberg
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AStENHIHIIHHINTTTHMI
CTGGGCTGCCTGGTGAAGGACTACTTCCCCGAGCCCGTGACCGTGAGCTGGAACAGCGGA 120
GCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCC 180
111111111111111111111111111111111111111111111
GCCCTGACCTC®@®®@m@®m@ﬂ@@mmaes@m@e@i@@ﬁ@mm@msem@@ﬁﬂﬁﬁw@mACAGc180
5 CTCAGCAGCGIGG éﬁgﬁ;g@gg@gg@ggﬁgg@g@ﬁg@ﬁgCCAGACCTACATCTGCAAc240
1nnm“H111111111111111 11111111111111111
CTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCTGCAAC 240

CTCAATCACAABGMS R ANGIRGEANEEHR A ARGV YEIEGA GRGLAMATRHEERTFAC 300
1011111111112111111.111111111111111111111111111111111111

GTGAACCAéAA@étéﬂétﬁﬂ@ﬁt@%ﬂ@@%éGW@K&@ﬂ@ﬂéﬂ@@ﬂGbb@ﬂﬁ@Aé@#@&GAc300

AAAACTCACACAM@Q&@M%T& ic AGd:GheE the Gifair{ofafnbrACE4ati ettt T TC 360
1111111111111 11111111 1111111111111
AAGACCCACAC %’ ‘8@%&&%%88&%Eéﬁ?b@%@&ﬁ%@ﬁﬂ@@@ﬁ%BéWbTTC360

CTCTTCCCCCC@M&@@@AA@M@A@@ﬁLTCATGATCTCCCGGACCCCTGAGGTCACATGC 420
11111111717171712221111111117171712122211211111113132222 2000

CTGTTCCCCCCCAAGCCCAAGGACACCCTGATGATCAGCAGGACCCCCGAGGTGACCTGC 420
20 10 No optimal treatment strategy for Krukenberg tumors has been clearly established

in the literature. Whether a surgical resection should be performed has not been
adequately addressed. Chemotherapy or radiotherapy has no significant effect on
prognosis of patients with Krukenberg tumors.

15 The term “treatment of a disease” includes curing, shortening the duration,
ameliorating, preventing, slowing down or inhibiting progression or worsening, or

preventing or delaying the onset of a disease or the symptoms thereof.

According to the invention, a sample may be any sample useful according to the
20  present 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 tissué 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 fractions of biological

25  samples.

The term "antibody" refers to a glycoprotein comprising at ieast 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
30 of antibodies, in particular of the antibodies described herein, e.g., antibodies
expressed in prokaryotes, unglycosylated antibodies, and any antigen-binding
antibody fragments and derivatives as described below. Each heavy chain is
comprised of a heavy chain variable region (abbreviated herein as VH) and a

heavy chain constant region. Each light chain is compriéed of a light chain variable

41



GTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGC 480
1111111111111121111111111711111211111111117171711112111111111111
GTGGTGGTGGACGTGAGCCACGAGGACCCAGAGGTGAAGTTCAACTGGTACGTGGACGGC 480
25 GTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGT
540 111111111114giva {autirg ¢ibiti Aerd i 41V 1) hhd ki dHt Ichbind ddristant region. The VH and

TSRS e S N Aot AR R OO SR T RS S RO e A 50 540

GTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAAT TGC 600
30Hillil HillwWIwI 1cPmpigmentarity determining regions (CDR), interspersed with regions that are

GTGGTGTCCGT@&J%@&@I,Q&&%%@%%%@@@E SRAQECAMGEAN SdoeE TGC 600
AAGGTCTC CAACAAAGCCCT C CCAGC CC C CAT CGAGAAAA C CAT CT C CAAAGCCAAAGGG

660 1111111311 £f Hee G Rs epdfys FReq 17 3mget o amirerImings A0 eRPPETISTORNE AAGGCC

C TGCCAGC C GrGHeAdlIctind\brtier ABOA COREG GRA CSHRC ABGOIOREO@R4A. The variable
CAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATGCCGGGATGAGCTGACCAAGAAC 720
11111111111111T§i°ﬁ1ﬁ%’iI’fiﬁﬂﬁ%&gﬁﬁﬂ’ﬁiﬂﬂﬁ% ing domain that interacts with

CAGCCACGGGAS @EigeA Blis ToGisAanNefis GIOBCaaicABO0E GEAGCRERAGACE ARGAAC 720

700 1011111110 FETITEPPRITIS TE1 [ T 10 HETRA YRR e o fe im0

CAGGTGTCCCTTAOT TG EC TESTE AaBE GEIT TIE TAGC ConSREGACANCECOG TBBIKE TGG 780
45 GAGAGCAATGGGEAGCGGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGAC
840

The term “humanized antibody” refers to a molecule having an antigen binding
site that is substantially derived from an immunoglobulin from a non-human
15  species, wherein the remaining immunoglobulin structure of the molecule 1s based
upon the structure and/or sequence of a human immunoglobulin. The antigen
binding site may either comprise complete variable domains fused onto constant
domains or only the complementarity determining regions (CDR) grafted onto
appropriate framework regions in the variable domains. Antigen binding sites may
20  be wild-type or modified by one or more amino acid substitutions, e.g. modified to
resemble human immunoglobulins more closely. Some forms of humanized
antibodies preserve all CDR sequences (for example a humanized mouse antibody
which contains all six CDRs from the mouse antibody). Other forms have one or
more CDRs which are altered with respect to the original antibody.
25
The term “chimeric antibody” refers to those antibodies wherein one portion of
each of the amino acid sequences of heavy and light chains is homologous to
corresponding sequences in antibodies derived from a particular species or
belonging to a particular class, while the remaining segment of the chain is
30 homologous to corresponding sequences in another. Typically the variable region
of both light and heavy chains mimics the variable regions of antibodies derived
from one species of mammals, while the constant portions are homologous to
sequences of antibodies derived from another. One clear advaniage to such

chimeric forms is that the variable region can conveniently be derived from
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11111111122211222111222111222111222112122111712211112112
GAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCC CCCCAGTGCTGGACAGCGAC 840
GGCTCCTTCTTCCTCTATAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAAC 900
SOillittitiiililittiililiililiiiiniHiiii111 GGCAGCTTCTTCCTGTACAGCAAGCTGAC

CGTGGACAAG FeeABGRGBCREOAGHRCAATyI0Rilable B-cells or hybridomas from non-

a1 s fabe BEP OGO R Al sl A ol el ebies SRR BGA 36 TC 9%

11111111111111T1T111T111T111 11111 TTIITTNNHIN 55 ‘
GTGTTCAGCTGEBEGREAT ¢l Arspmaoc Witk drcanatisaregacne e azuwaaaT cCCTG 960

TCCCTGT CTCCLE6H Trdparkivh 984 hkldbibinAMz Gbt AARGLIGH (RGHARETNM RGNt

Furthermore, it may be desired according to_ the present invention to modify the amino acid sequences
described hetein'SHaRFRFaR MR B Himbiehelf Ui CBREIENT fegRoR T oM AphtBagequence to

a desired allotypeuiged: #hsalloky RasHIS 210 ithectea deasinoupe Bialianasuechiparifications are
preferably selected from the grou cona{iﬁtgﬁ%ﬁ?}f.the foII?\{vin ming.acid relglacment within SEQ ID
NO: 46 or at corrESBBhHE Hos MRS RO HEP R ITHASH TR %tc?ht IR REHSEAH FM8H%s: K93R, D235E,

and L237M. Preferably, all of these modifications are included in amino acid sequences of human

oAy ha consfEldeann 0 ARGRId Ba e el e Jour eateseanaesigne relates
to nucleotides or arino acid r sidues w ig In a sequence alignment of two nucleic acl t protein
sequences Hie alignieeithessich vifees. thSuneetsraisise e gogite off iepniipesbrihaenaaspélific nucleic

acid sequence deggfibed h5Leinang %iaac{sé%@%@%ﬂ.uwaassw&%ﬂ shbarifind withsespect to or

which is a variant of said specific nucleic acid sequence will be at least 70%, preferably at least 75%,

more preferably &indiag: BostiosehandripreteraBIbarreirutb v insee st iy d¢netst 95%,
96%, 97%, 98% H:%0. RRGANINGL2QiGARL S-NUERIe apidypHUS iR ey ea-alganidy. is preferably
given for a region of at least about 300, at least abqut 400, at.least about 450, at least about 500, at
feast about 550, BEYARBEABLR SO0RALMEIOGERE ot ALE DG TGRSt HBIRTS0, o At
least about 1430 nuakeaiidest kg réleried, abibasinhtdotiverde ¢ineFbide fitirisntiy @ividenthe entire
length of the refeﬁ%gr%%rptg %If?rir?p?i%iggs'% %Qg%tagments linked by a disulfide bridge at the hinge
region; (iii) Fd fragments consisting of the VH and CH domains; (iv) Fv fragments
consisting of the VL and VH domains of a single arm of an antibody, (v) dAb
fragments (Ward et al., (1989) Nature 341: 544-546), which consist of a VH
20 domain; (vi) isolated complementarity determining regions (CDR), and (vii)
combinations of two or more isolated CDRs which may optionally be joined by a
synthetic linker, Furthermore, although the two domains of the Fv fragment, VL
and VH, are coded for by separate genes, they can be joined, using recombinant
methods, by a synthetic linker that enables them to be made as a séngle protein
25 chain in which the VL and VH regions pair to form monovalent molecules (known
as single chain Fv (scFv); see e.g., Bird et al. (1988) Science 242: 423-426; and
Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85: 5879-5883). Such single chain
antibodies are also intended to be encompassed within the term "antigen-binding
portion" of an antibody. A further example is binding-domain immunoglobulin
30 fusion proteins comprising (i) 2 binding domain polypeptide that is fused to an
immunoglobulin hinge region polypeptide, (ii) an immunoglobulin heavy chain
CH2 constant region fused to the hinge region, and (ii1) an immunoglobulin heavy

chain CH3 constant region fused to the CH2 constant region. The binding domain

polypeptide can be a heavy chain variable region or a light chain variable region.
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25 such as the nucleic acid sequences given in the sequence listing. Preferably, the two sequences
are capable of hybridizing and forming a stable duplex with one another, with hybridization preferably
being carried out under conditions which allow specific hybridization between polynucleotides
(stringent conditions). Stringent conditions are described, for example, in Molecular Cloning: A 30
Laboratory Manuéfhd .bhrinbrdakaih dminditefiebilia fuelisio préiohtk SpsifgfHarBaclabortary press,

Cold Spring Harbaqr, I\ 1 Isin M lar.Biology, F.M. bel et al.,
Editors, Jonn Wiley B o A L Poary TheeS AANRoat, PR e Abeeet
hybridization buffersii5crrESE 00 28 Fiagiks0 0RM4rp aby voptp ywidlicdal, B 0Re6 drgvime seum
lbumin, 2.5 mM is.0. i hloride/0.15 M
albumin, 2.5m #%E@%@J&Zéné’ﬁ&? ARy %m%&%ﬁ%ﬁ‘&é’ﬁ%@{' spdim chloride

sodium citrate, pH ter hybridization, the miembrane to which the a8'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

temperatures of UpioyBAC.5 RISIeRElN G ARaRPR. SRIATALME BrahHE Uk hstueg) a specifi

amino acid sequence described herein and an amino acid sequence which is modified with respect to
or which is a varia#hSFERF dperifingding o hetrangugtresRle witksde persedis BindiezaEriteBeuences
showing substantighfanyeegyt wikhensgitiensi Fooske @ glotphlp ablaasid30iés avanmermpreferably
at least 90% or most. preferably af least 95%, 96%, 97%, 98% qr 99%, Regarding CLD18 polypeptide
variants, the degr@‘é‘%% Girfiy t)??é? ﬁ?e%ﬁ?f%%ﬁ’é&?%‘a ?é?a%ﬂ?/c%"a&?'ée i@r‘(%‘?“&ﬂ%%}s?‘&%‘ﬁ%oo, at
least about 120, atHeasteaisiies, 24 Ovedl isapeaifouthiff, dbleastaliout(@frahitastbielih@00, at least
about 220, at least about 240 ut.2% : j ids. [n preferred embodiments,
the degree of simﬁglr%/ﬁgr égfﬁ%%gé%\)@e%éﬁﬁggg%ﬁ%)}é%%%t iagcc#}e rlgngclg %ﬁﬁ{)%}éiaogequence
such as the amindhadidierdy lest de thgiprasincehel senyeriag Iuagis.  All of the above described

modified sequences or sequence variants are within the 20scope of the present invention. "Sequence
similarity” indicates the percentage of amino acids that either are identical or that represent

conservative aminGa e HSEANEHS U SPHORA CAS HEI R IEaRS IV 6B PREARR 6PIHRRSeic acid

sequences ingicatgs thp RS arcrringmRhaminemReidsof RuGasiides thataie Wenjicaibaiween the
sequences. The "percentage identity" is obtained after the best alignment, this percentage being
purely statistical atfftfe a?ﬁg?ﬁﬁ%géyth%ﬂ‘é@fﬁhe two sequences being distributed randomly and over
their entire length. Sequence comparisons between 30 two nucleotide or amino acid sequences are

conventonally carfedout o' ing 1ese sesheness sfsarug algned e apymaly. said

. . g ECITIC 1 -agent, e.
comparison being carried out by segmen or%yﬁwm ow of comparison™ ordeftoiden

peptide, or protein or peptide complex, which has two different binding

20  specificities. For example, the 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., & protein, peptide, or protein or peptide complex, which has more than

two different binding specificities. For example, the molecule may bind to, or

25  interact with (a) a cell surface antigen, (b) an Fc receptor on the surface of an
effector cell, and (¢) at least one other component. Accordingly, the invention
includes, but is not limited to, bispecific, trispecific, tetraspecific, and other
multispecific molecules which are directed to CLD18, and to other targets, such as

Fe receptors on effector cells. The term "bispecific antibodies” also includes

30  diabodies. Diabodies are bivalent, bispecific antibodies in which the VH and VL
domains are expressed on a single polypeptide chain, but using a linker that is too

short to allow for pairing between the two domains on the same chain, thereby
forcing the domains to pair with complementary domains of another chain and

creating two antigen binding sites (see e.g. , Holliger, P., et al. (1993) Proc. Natl.
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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 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, PrécallafichAdadASH:: G4M-8348480}]iek bl rdearisabf GMIUBenSBtprograiig Which use
these algorithms (ﬁfﬁ BESTFIT, FASTA, BLAST P, BLAST N and TFASTA in Wisconsin Genetics
Software Package, Génetics Computer Group, 575 Science Drive, Madison, Wis.). The percentage
identity is calculated by determining the number of identical 10 positions between the two sequences

being compared, iyiding: shisinasebriRudbeiasmbesobpositignscampatedand muliplying the result
obtained by 100 so as to gbtain the percentage identity between these two sequences. "Conservative

substitutions® ma§Bk AR 46 AFTSRINSS. JRIETR adfy dredifietifpmninhamanihadirges sdlubility,
hydrophobicity, hygrgghiticity, @ediatitbayasiahipaihier naiete 6f heikesiduss imaavedeinongxample: (a)

nonpolar (hydrophohic) aming,acids include alanipe, leucine, isoleucine, valine, proline, phenylalanine,
tryptophan, and magﬁ%(g?ﬁnles; (gf%\c’ﬁ%rl%ﬁce’%’tra? rﬁfﬁg%a&o%e%fﬁﬁesﬁwgﬁg, a’sthel‘ﬁ'?e, ?ﬂjﬁ'inlé, cysteine,
tyrosine, asparagiigiaed dlatamineye20 gositivalntiiegged (kasicl antinbyacids:éndbgdenarginine,
lysine, and histidipg; [ (agidi [ ids.ingl aspartic acid,and
glutarnic acid. SuE@ﬁ%%%%%ﬁ@gg%ggrgg%%g%%d%?ﬁﬁ%n%%g%%%%a(lgS?bLﬁrg %ésd %?ﬁ‘?‘%?%ﬁ’e and
proline mayli§e substiutedereblyre tnasttis’basen srcmardpiibjnetdieript@h&ités 986mer preferred
substitutions maygag,Made AMANEHRE 5@&@%&&%@6&%&9%@%{3\’ﬂ'&jgg%@lge%ﬂgo@écﬁw ) AV, L

and I. Given the known genetic code, and recombinant and synthetic DNA techniques, the skilled

scientist readily c&FFESREHEHRBLOUHEAY therdite Afa a0 A s Hsd Frm e ariteiaresent

invention comprisggrantibedigsievwhinhiaigsatiansitayehaeronadedingd tefkedagiondneorder to
change the functionzéo harmacoki etic;5 properties of the ?nti odies. Such alterations may result in a
t%aﬁﬁ (&

decrease or incre¥SEGHCH 4'Hifidh%g B EFD %S RBIRER: AT 82 b stittrtiohd can, for
example, bae snadaninoneidr diffeeadetfeoamiive aciteesituesyofite dreadydhainieopstahiheegion,
thereby causing a}lqu%lteratli(%lujglag %ffector function while retaining the ability to bind to the antigen as
compared with the modnred antllgolc]:ly', cf. US 5,624,821 and US 5,648,260. The in vivo half-life of
antibodies can be improved by modifying the salvage 5 receptor epitope of the Ig constant domain or

an |g-like constang domain,seh et g melsclisdeesiaet Lompise.ad BragbCHaAmain 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 makdgg ¥eixetidpasAltHE Fﬂétliga‘?oh.}’@@% BseRnsshitieAgierrdsing flsese fiReht position

252, by subsgtutingnibreeria; frsarigr atipRplioThehd dardpynl Gsethstiitén eniigoningning
phenylalanine at position 2‘5?6, cf.ngS 6,277,375. Fu ermore, thg glgcos Iation.?atterp of antibodies
can be modified ifP5F crf% or an Fc receptor on an ettector cell, an inding speciiicity for an

antigen or epitope on a target cell, e.g., a tumor cell.

The antibodies described herein may be human antibodies. The term “human
25  antibody", as used herein, is intended to include antibodies having variable and
constant regions derived from human germline immunoglobulin sequences. The
human antibodies of the invention may include amino acid residues not encoded
by human germline immunogiobulin sequences {e.g., mutations introduced by
random or site-specific mutagenesis in vitro or by somatic mutation in vivo).
30
The term "monoclonal antibody” as used herein refers to a preparation of antibody
molecules of single molecular composition. A monoclonal antibody displays a

single binding specificity and affinity for a particular epitope. In one embodiment,
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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 15 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, will result in an
increased ADCC of the antibodies in the presence of NK cells, cf. Shield et al. (2002) JBC, 277: 26731
Furthermore, modHicatimoedédnalastbsyiati are gaodue et agteaih discldonm rwhitifyi eiRde2 G Adtesnatively, in
another embodiment.. mutations ca introduced randomly along, all or part of.a gnti-CLD18 antibody
coding sequence,&s%taclﬂegsglg))g;El s%%%@ﬁ%%%ﬁ%ﬁéﬁgﬁix%ﬁ%@Fgﬁtjﬁi%ngixgnggaﬁég%%ﬁﬁ? LD18
antibodies can be screened for binding activity. 25The term "recombinant host cell” (or simply "host
cell’). as used nergip nicadatbinaiealinaapeLincVRaR A, RABANANLARIESs ARVERIOr has
been introduced. It should be understood that'such terms are intended to refer not only to the
particular sulfject BERaEtFHRESpIRFY PPt & REh isdardBbr atpseabitani msaticatitshs #make))deur in
succeeding generafipaaidiiedpiaiie oM tation im0 enyironmaptakinfilancesysHehArogsny may not,
in fact, be identical to the parent cell, but are still included within the scope of the term "host cell" as
used herein. RecHHBEAPREUP e KA CIERREC T o e MBI YRS L7BBI B Zres it Ad v imdraals, NS/0
cells, and lymphogysjaedliheréBoase@ hanthodibiei selardshibie el hin¢lelegasiohnedan egges-human
animal. The term "non-tilihl)maan ani@al" in&lud{estall vertebrates .e.%., ammals and non-mammals,
such as non-humglrﬁ3 Pnate: ,e'sgﬁ’ee%?‘oaog?ncsoev‘\f,oc foke %I}énqgﬁi%a gfe gﬂfgﬁ I@fc?“flﬂgﬁ%trms
“"transgenic animalbréferscoabargibiralesipgaadyehomibodmpnstperahexpressrd remsgeaes,
preferably heavy I i Et %Wi SO t r ?’m ' rated or
non-integrated int%gt é% %n? al's n%?éﬁ%m?&g%%&ﬁd%ﬁ%ﬁgﬁré era%\é%}:%%g‘meggf] gxpressing
the transgenes. Fiquenesain plbePihsgataecaiouse 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-CLDIS antibodies when immunized with CLD18 antigen ancUor cells expressing

CLD18. The humahh&aW cFRIFariege RS CffoReRsiBg iatler i Saprmbinerh SESAEP NGRS the
mouse, as isthe ¢ane ptEasIREEMCLBIBIRS, fuch, BUNIAD rBits, NBH asiRCelErNBCeklignice, or the

human heavy chaj nsgenge can be maintained extrachromosomally, as is the case for
transchromosoma(ﬁ?g%??&l\%j igg’gscglsy?ﬁ%&ﬁhl@% lfﬁs}é:%ch transgenic and
transchromosomal mice may be capable of producing multiple isotypes of human monoclonal

tibodies to CLD]8 (e.9.,.19G, IgA : ] g V-D- bipati isot
Switching. “Reduca® SE T8 L R e e e ™

preferably of 5% ¢rgpeianepredusieg grelast aptbedt draiattarmesierpiefarabiisidsobsbrgyreater, and
most preferably of 3% o geaiRhdN dhedevebang dhsclavil S2pbRielisratiomatcels aidechanisms

of mAb action Although the following provides considerations regarding the mechanism underlying

the therapeutic eff BY SPtBEERISTHT IRk FORSISHER iPfs 6t I IRERE o EriiiBY 484nRRIRY to the

invention in any Waserally derived from a species other than the transgenic organism.

As used herein, a "heterohybrid antibody" refers to an antibody having light and
25  heavy chains of different organismal origins. For example, an antibody having a
human heavy chain associated with a murine light chain is a heterchybrid

antibody.

The antibodies described herein are preferably isolated. An "isolated antibody" as
30  used herein, is intended to refer to an antibody which is substantially free of other
antibodies having different antigenic specificities (e.g., an isolated antibody that
specifically binds to CLDI18 is substantially free of antibodies that specifically
bind antigens other than CLD18). An isolated antibody that specifically binds to an

epitope, isoform or variant of human CLD18 may, however, have cross-reactivity
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The antibodies described herein preferably interact with components of the immune system, preferably
through ADCC or CDC. Antibodies of the invention can also be used to target payloads (e.g.,
radioisotopes, drugs or toxins) to directly kill tumor cells or can be used synergistically with traditional
chemotherapeutic agents, attacking tumors through complementary mechanisms of action that may

include anti-tumotadmstau relseshartiEnthagmayrhatebasriesien 0 DisBUBawER hémologs).
chemotherapeutig's.cytotoxic si Tl h es..However,.antibodjes 5of the.invention
iy a1s0 evert ant e e Bl R, By R R b S kg
proliferation of th@rskiis cpamisolty loeperpiebndintrhetirtddeniatoxcigmbhBeE d§eribes!the

cell-killing ability of SfferiRricalisBs;deRaEReth hRHRIBML %Qvﬁ?étifi%ﬂé}'é#g%fé%@f?ﬁ&%?u%‘l?% eferably

requires the target cell being marked by an antibody. ADCC preferab curs when antibodies bind to
antigens on thmofBhinehin thevelh deBasdrampRalip’ engage Fc receptors (FCR) on the surface of
immune effector 15 cells. Several families of Fc receptors have been identified, and specific cell
populations characteristically express define&Fe receptors. ADCC can be viewed as a mechanism to

directly induce a VXiFaHIE GG SO IHTHIEH B IfTBr LG o R HERRIE JE\Bes Ny eiPpt e ntation and

the induction of twidingireiedubede herspongesifiraferibyy, ireféno indiuetion,obMIGE willlead to

tumor- 2 Odirected T-cell resppnses and hgst-dejived,antibody responses. Complemepi-dependent
cytotoxicity CDC Psreéir%etﬁtélrn Eé:)((gll-lzill‘rl’lflQi enm,el-;ﬁgéc ﬁi{gf canebeaaﬁe%@d gﬁ/ngﬁtit%g]esﬂg l\?f%rf most
effective isatgpe farmspupltimett aliRafabolyG k AAd MGslers, atsohiatht@ Shvenpddffectiredit directing

CDC via the class| 0 ivatj Pref inthj cade, rpation of
antigen-antibody%ﬁe@&ﬁgﬁiﬁﬁ%ﬁbﬁ‘%ﬁ?ﬂfﬂg 85&%?2%}{8?‘3 t#l%ll%%gasﬁgg i(r;l C gés)eg%roximity on

the CH2 domainserepésis parisy hatbedrfimblelauendineas riO-prettiu gl dgoSet. three
subcomponents %gaﬁgmmhﬁiﬁre%&%fa%@aﬁéﬁiw%@s@ RiBdingndgesites convert the

previously low-affinity Cl g-IgG interaction to one of high avidity, which triggers a cascade of events
involving a series of other complement proteins and leads to the proteolytic release of the effector-cell

chemotactic/activatingagenisI3amv) thé osed tRfelably, ileiple Mgt easkaddspestibihe

formation of a membrane attack complex, which creates pores in.the .
equlﬁ)neum constant 0‘% a particuiar an 1%06%~%nt1gen nteraction.

As used herein, "isotype" refers to the antibody class (e.g., igM or Ig(Gl) that is
encoded by heavy chain constant region genes.

20
As used herein, "isotype switching" refers to the phenomenon by which the class,

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

The term "namrally'occm'ring" as used herein as applied to an object refers to the
25 fact that an object can be found in nature. For example, a polypeptide or
polynucleotide sequence that is present in an organism (including viruses) that can
be isolated from a source in nature and which has not been intentionally modified

by man in the laboratory is naturally occurring.

39  The term "rearranged” as used herein refers to a configuration of a heavy chain or
light chain immunoglobulin locus wherein a V segment is positioned immediately
adjacent to a D-J or ] segment in a conformation encoding essentially a complete

VH or VL domain, respectively. A rearranged immunoglobulin (antibody) gene
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cell membrane that facilitate free passage of water and solutes into and out of the cell. Production of
antibodies 5Antibodies of the invention can be produced by a variety of techniques, including
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 principtes ctincbeddbmidied bior prgarising tngaradinedbRiXibo eieswasdremployed, e.g.,
viral or oncogeniil,h%“g){:tgl ?e%gqrgngtijg& rgfl EBI{MH%Q%@EO%&QQ% ﬁgiﬁplayltechr%iques using libraries of

. CIEINEI
antibody genes. The preferred animal system for preparing orfids that Secrete monoclonal
antibodies is the murine system. Hybridoma production in the mouse is a very well 15 established

procedure. Immurigg i PlalagRs 0s ohpiaes.esdsalaling PRt sRIshaRYis for fusion

are known in the art. Fusion partners (e.g., murine myeloma cells) and fusion procedures are also

known. OtheBprefelf SamaRt APESF&( SPIEPERTNY MASFRID B8V FaESertdsciph SRrOBIDIEA20

antibodies are they§akanddharRBRiSy atg R & gggfip%{ﬂegpieker-Polet et al., Proc. Natl. Acad.
Sci. U.S.A. 92:9348 (1995), see also Rossi et al., Am. J. Clin. Pathol. 124: 295 (2005)). In yet another

preferred embodiment, human monoclonal antibodies directed 25 against CLD18 can be generated

using transgenic dhgassshromksomal iotcaleying parisiekéhe i memdaimuriasysieDN@ther than

the mouse system. 'Iiheﬁe tranwnic apd t[an chromosomic n]ice includ% mice, know HUMADb
) ._molecules and RINA moiecu Sfs Sypugleic acid mo eﬁule may be,sin e-stranded or,,
mice and KM mice, respéectively; and aré collectively Téfefred to herein as "trarvsgenic mice." The

production afthumzmidetibecded,ibus potttrabisge dicublizeteadadd B0performed as described in detail for
CD20 in W02004 035607 Yet another strategy for generating monoclonal antibodies is to directly
isolate genes encoding antibodies from lymphocytes producing antibodies of defined strategy e.g. see
Babcock et al., 1958 Ausiie| atidtedssenieeriseantigmmsn ditorsicntinib danss freferathgleedsolated

lymphocytes prodyging artikadigs @ iafinedstiateqy- ERaslelalseiiecrmbinaniantihadyengineering

see also Welschof and Kraus, Recombinant antibodes for cancer, therapy ISBN-0-89603-918-8 and
Benny K.C. Lo ArftHst§ e i G TotiRes. 5a159.065 SHaBmh Y MORIRTEST 6'gEhERHE Antibodies to
CLD18, mice=can (pe Rmuyizedmiihaarviofreonjugaiedeloning, (iii) purified, for example by

cleavage and gel-electrophoretic fractionation, or (iv) synthesized, for example by
chemical synthesis. An isolated nucleic acid is a nucleic acid which is available for

manipulation by recombinant DNA techniques.

20 Nucleic acids may, according to the invention, be present alone or in combination
with other nucleic acids, which may be homologous or heterologous. In preferred
embodiments, a nucleic acid is functionally linked to expression control sequences
which may be homologous or heterologous with respect to said nucleic acid. The
term “homologous” means that a nucleic acid is also functionally linked to the

25  expression control sequence naturally and the term “heterologous” means that a

nucleic acid is not functionally linked to the expression control sequence naturally.

A nucleic acid, such as a nucleic acid expressing RNA and/or protein or peptide,
and an expression control sequence are “functionally” linked to one another, if
.30 they are covalently linked to ome another in such a way that expression or
transcription of said nucleic acid is under the control or under the influence of said
expression control sequence. If the nucleic acid is to be translated into a functional
protein, then, with an expression control sequence functionally linked to a coding

. sequence, induction of said expression control sequence results in transcription of
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peptides derived from the CLD18 sequence, an enriched preparation of recombinantly expressed
CLD18 antigen or fragments thereof and/or cells 10 expressing CLD18, as described. Alternatively,
mice can be immunized with DNA encoding full length human CLD18 (e.g. SEQ ID NO: 1) or
fragments thereof, in particular those of SEQ ID Nos: 15, 17, and 19. In the event that immunizations

using a purlfleo_l O%ﬁﬁfkﬁhﬁgﬁﬁ%ﬂﬁr@ﬁmﬂxﬁfﬁﬁﬁéQléaﬁ{%“%ﬁ?c cig nat ‘t“%ﬁn%lq e%ggggedlgrss Injce can
also be immunized with cells expressing CLD18; e.g., a cell 15line, to promote immune responses.
The immune respeRfSBE R FRdITt B ‘égb?g@ érardaerhinid At otepredopoteiitioplasma and
serum samples begiggi@btained by tail vein or retroorbital bleeds. Mice with sufficient titers of
anti-CLD18 imrnunoglobulin can be used for 20 fusions. Mice can be boosted intraperitonealy or
intravenously with CLD18 expressing cells 3 days before sacrifice and removal of the spleen to

increase the rte Thepeaiic anfieadynsesiedd gduileidomannfrRaeralirdhdydridemasfigducing
Monoclonal Antibodies 25 Ta.generate hybridomas producing monoclonal antipodies to CL.D18,
splenocytes and I?lfﬁf%’g 6aé’ gé?%@?o‘?ﬁn%yn%usﬁ Sad |%%°%r§n%8' %ﬁtéﬂ%‘%ﬁﬁ%@&r{}? H&oropriate

immortalized cell temiiggchraseipiomseyelgena oall tiresidthenresilltingnbAdomapcdautaen be
screened for the pr i f antigen- ifi ihadies. Individunl wells can then be .screened by
nedustion aosiienealiganibadias, udvidulels.can e RS

ELISA for antibody secreting 30 hybridomas. By Inununofluorescenc s using
CLD18 expressind e fsaeirfipetHes ol gNpspsioicrgnton cebesceambpe vdentfiedulibiéoantfobey secreting

hybridomas an heseplatgd.SerapRetiaofineany iEstilnesitive.for.aothtchDH3 nangglogal antibodies
can be subcloned by limiting dilution. The stable L
uniranslated sequences which are involved in initiation of transcription and
translation, respectively, such as TATA box, capping sequence, CAAT seguence,
and the like. More specifically, 5’-untranscribed expression control sequences
comprise a promoter region which includes a promoter sequence for transcriptional
15  control of the functionally linked nucleic acid. Expression control sequences may

also comprise enhancer sequences or upstream activator sequences.

According to the invention the term “promoter” or “promoter region” relates to a
nucleic acid sequence which is located upstream (57) to the nucleic acid sequence
20 being expressed and controls expression of the sequence by providing a
recognition and binding site for RINA-polymerase. The “promoter region” may
include further recognition and binding sites for further factors which are involved
in the regulation of transcription of a gene. A promoter may control the
transcription of a prokaryotic or eukaryotic gene. Furthermore, a promoter may be
25  “inducible” and may initiate franscription 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 inducing agent is absent. In the presence of the
inducing agent the gene is switched on or the level of transcription is increased.

30  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, CMV promoter, and
artificial hybnid promoters thereof (e.g. CMV) where a part or parts are fused to a
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subclones can then be cultured in vitro to generate antibody in tissue culture medium for
characterization. Generation of Transfectomas Producing Monoclonal Antibodies 5Antibodies 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)FgF BXAVS, Bt RASHPORIPRBinIRE &%E@ﬁ)s%ﬁ“&sg@fgb@%ﬁ”“body

genes, can 10 be’ligated into an expression vector such as a eukaryotic expressi smid such as

used by the GS gBid Bkbrésisiesrageisde distiombgth Wbydregensse), ol sioltd3® antl BPL338 841 or

other expression gyst@img wel depeninithear. The purified plasmid with the cloned antibody genes
can be introduced in eukaryotic host cells such as CHO cells, NS/0 cells, HEK293T cells or HEIC293

cells or 15 alternatively other eukaryotic cells like plant derived cells, fungal or yeast cells. The method
used to introduce Akeseliggnes wenihenet)ods daserikegrindionait Sueh as aleaiapyation,
lipofectine, lipofectamine or others. Aftet intro ucttion ﬁ-‘h}f e ang'%?\g %?é‘les in.the ho(?t cells, cells
expressing the arfiBSUYCAN BE Tgertified and seiscted. Thes ¢l ré% PR BESEctdmas which
can then be amplifleddan@Ostsginiap capsiside vdInabtic pedd eButhprodus e gntikkdchiesaiRBeombinant

antibodies can becia:snolléag%gt sqgﬁ'{g}?g f;&m}hese culture supernatants and/or cells. Alternatively, the

. T 5 . . . .
cloned antibody genes can be expressed in other expression systems, including prokaryotic cells,

such as microorganisms, e.g. E. coll. Furthermore, the antibodies can be produced in transgenic

non-human RiMals, Za.HichiasH BBkl 2AgeR and RORITIOTINEINSIOD hRNS~ehiRransgenic
plants; see e.g. Verma, R., et al. (1998) J. Immunol. Meth, 216: 165-181; Pollock, et al. (1999) J.

Immunol. Meth. 2870 20& TSGR PREKAPTROPTAS W Fod 8T naiet ReHsh Ro0traBsXigs il se of
Partial Antibody SgquensesitoaExpEssitaiaelAmibadiesditerdiumanizatioamand mbimadsation). a)
Chimerization Murine monoclonal antihodies can be used as therapeutic agn%lfodies in r#]mans when
(abeled with toxinSGTRERRO 26k B REEHES, REHTLbITed FGIFIE SHABEA SR S gAR) T RIRogenic in
man when repetithcidy fippiesnidadingtoinaaddotied infdhedhenapruiiciéifentcapetimaiiisnamiinogenicity
is mediated py the heavy chain. constant regions. The immunogenicity. Qf murj ngihodies in man can
be reduced ggcon\qgfgfe%})gv&ﬂgﬁ ’if% Pesf)e}(: v r%fﬁ%b%l (Ig;g eeng |?hel{rbilez(%0 or %%n%nzl(z%%c‘ij Thimeric
antibodies are antitrdeliesytireptiitieed randdrtisrsressahivh thee wdlgvattsiom diffardsst nlismadispecies,

such as those hayjng a.vatiahleaeigadieriveddomHmuinganbpdyiand & hdman igpynoglobulin

constant region. Chimerisation of antibédies is achieved by joining of he variable regions of the

murine antibody HESa95RBNASIHE dRaANCRRETHTE ShREERRTRIRSABRNEFASF HBAFT Hnd3RgHY chain 10 (e.g.
as described by KigsgetratArddeinodsidn Melrpuendiniesynaerits cRaesembisaat Brtibodies for

cancer therapy ISBN-0-89603-918-8). In a preferred embodiment chimeric antibodies are generated
by joining htman kappa-light chain constant region to murine light chain variable region. In an also
preferred embodimeriichirtericardipocidscan deagthedsedtiiny jofringdomgpelambbizdight 15 chain

constant region to, Juuiae hall.e Rl atle R SHiRR F g piglerediReRNY chalcangapt ggaions for
generation of chiméric antibodies are IgGl, IgG3 and IgG4. Other preferred heavy chain constant
regions for generatipninMdhnimdrchanarib obiés andligies ehagnarppyesert ighe2amt) ¥eginasazdtion
used.
25
The teaching given herein with respect to specific nucleic acid and amino acid
sequences, e.g. those shown in the sequence listing, is to be construed so as to also
relate to modifications of said specific sequences resulting in sequences which are
functionally equivalent to said specific sequences, e.g. amino acid sequences
30  exhibiting properties identical or similar to those of the specific amino acid
sequences and nucleic acid sequences encoding amino acid sequences exhibiting
properties identical or similar to those of the amino acid sequences encoded by the
specific nucleie acid seqﬁences. One important property is to retain binding of an

antibody to its target or to sustain effector functions of an antibody. Preferably, a
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Antibodies interact with target antigens predominantly through amino acid residues that are 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 25 CDRs. Because CDR sequences are responsible for most antibody-antigen interactions, it is
possible to expressqenesndifiahtbiddiespeed toinigibaftopatiasaf speaific RalealyReccurring

antibodies by constructing expression vectors. that inclyde CDR sequenc séré)mv\;;%1 specific naturally
occurring antibodﬁpdeé’ét%gegﬁ% f?alr%g‘gvg&{%%d é%%@étk%l%gdﬂfeséata&ﬁ%ﬁ ;‘}0 e%%eal%t 30
properties (see, emefRibiyunatiipis. of wid 1098)dY atesad3BeBRE-EA7e.JOOEX, Pediardd (1986) Nature
321: 522-525; and, QuUeep, e £liek 1939@9) Proc. Natl. Acad. Sci. U. S. A. 86: 10029-10033). Such
framework sequences can be obtairied from public DNA databases that include germline antibody
gene sequenées. These germline sequences will differ from mature antibody gene sequences

because they willpgtiinduge-camplets!viRssemhbady aiahieganesitich At fmas ey (O) J

joining during B cell maturation. Germline gene sequences will also differ from the sequences of a high

affinity secondary FeeHBir&RTHHSHP St sRAvAirbie veginpe cAass baraadifieh witkeib fesingr Brample,
somatic mutationggiiey elaine g SDNE ekpteniatnfhe DR ERIMIRH RRIEaEOfdMBaVe HiZagion 1 and in

the carboxyterminal portion of framework region 4. Furthermore, many sgmatic mutations do not
significantly alterr}ﬁ%ﬁqgﬂﬁﬁ B eﬁ%glﬁf@%ﬂ%%’ﬁﬁﬁ?ﬁé&ﬂgz‘% o)ély ﬂhrbg%tl'ﬁ’é% 889 to obtain

the entire DNA sefjuenaacaimapattitat droantibody preadeckbitdraaréatedasuritastirecormbinant antibody
having binding properties similar to 10 those,of riginal,antib see W0,99/45962), Partial heavy
and light chain sea%gesﬁcuegjxs%g%%itﬁ%x%é]e dﬁeﬁl?%%r%é %‘r%a?y%%%?ﬁié?ﬁ’é%ﬁf‘ ?g?%ﬁféggﬁ?égge. The
partial sequence i gises teybeemmiibatisieitbgetmiirbomsabitantial jwmiatpgenetsdpegitnieontributed
to the recombine%gﬁmeymggnggcmggdqﬁ@mne sequence is then used to fill in missing
portions of the variable regions. Heavy and 15 light chain leader sequences are cleaved during protein
maturation and do not contribute to the properties of the final antibody. To add missing sequences,

cloned cDNAsequan¢s bEandeascmBhReehwih-symiheticeliaqayeactides rdigaioniineR
amplification. Alternatively, the entire variable region can he synthesized as a set of short, overlapping,
oligonucleotides dﬁﬁlﬁﬁnﬁ%@%@}%%{ﬁ TSRS M BHEPEARS S0 LiMERES YR hBRL TR ARble region
clone. This processhasitertatpantbraniiifesescehiaselminaiienaoiong logiad sarsparitaditgestriction
sites, or optimizatiop, of partieyla codans.. e DeISONdS seduenceseieav anddignt cain
transcripts from hyﬁrrl MaB are 25 Used (o &eagn ancove appin Set o?'syn etic o |gonugleotides to
create synthetic Vbsedusaogsonitroidemicaiusheiisiecief cbelinggiapastdusnas tae mealtansaiuences.
The syntheticheayyandkapha shalSRIMBR S CA il ok thernalial S epkansas I ihree ways:

strings of repeated nucleotide bases are interrupted to facilitate oligonucleotide synthesis and PCR
amplification; optifFRiItAEABI&FRARS0 iRifahDRURBRUS & ihesTBiNEEY BREJRINRID 1 arcERiles (Kozak,

1991, .1. Biol. Chegp 266 138&prb8RA0Fanekktidtl isitasiaie angingasiesi upsticamaf the translation
initiation sites. For both the h?}\g and light chaip variable regions,fthetgg)t#mized co%ien and
B 3

corresponding nofPEBH Ty LK Leld Ok AR A S BPSRIEAIRIOMS 2 IE5tge oximately at

the midpoint of thaceordaspanding mesenodingraligonuglehtiderephtisg fohmmeit cvaimrtheised
oligonucleotijdes can.pe.assembled into overlapping dqQuble stra sets Span ments of
150-400 nuc eotidaéngl.gf igspoif)lén g?’ef%?ﬁ r%fggga;%)tgﬁ?gfa eéatlcc){ pélgcgglge ( g%érrnp ﬁicggéli)no?or:oducts of
150- 400 nucleotidgtniizaicaldy cadingleagariatparisylomi bigjdmysletstieridseopiifitad b fasesiialown into
two pools which age:sepae .AnR/LIE s Q.08 NS SN US IRPRIND R BIQAUG S sHie e

overlapping products are then combined by PCR 10 amplification to form the complete variable region.

It may also be desieapsibed et ©VRSISBIR trahfeHs Jrom Mo &vgeBmyifErsm &mstant region

in the PCR amplifigaign tageneraieulagnenisdhat £an eastylee slonadiato 46a expressian vector
constructs. 15 The reconstructed c imeriilgd or humanized heayy and Jight chain variable regions are

then combind witlROSRE P HFEmERY 184 &7 VY SRRIRESATARIARSIT S SHE R POSFAT S MG dhslated,

polyadenylation, &8N diDiptieh tedndifiatiapesageiences be tamii Bxpressicdndecetorocansteycts. The
heavy and light chain expression tructs be.c ined into,a sj g,jg Clor,£05 fected,
serially transfecteafe%?r%yéggggrﬁé%ng’a%s‘%ééitgaa} ’irftSCB %@é% céﬂg%\; ?g: ire trivgéw .tjs?e%o%c%r’?glr?m a host cell
expressing both chaiAs. @ldShiers fsrasasiceddsneritmenisxpaddneniyaatarifoizadivralengGic are
described below. [he plastidseuaim eqRSITuGIRE S5t et RGR apeligdNcbeawhandivlappa light
chain cDNA sequences could be used to reconstruct complete heavy and light chain minigenes. These
plasmids can be-used 25 to express completely humag, or chimeric 1gGl, Kappa or 19G4, Kappa
antibodies. Similar plasmids can be constructed for expression of other heavy chain isotypes, or for-
expression of antibodies comprising lambda light chains. Thus, in another aspect of the invention, the
structural features of the anti-CLD18



30 antibodies of the invention, are used to create structurally related humanized antiCLD18 antibodies
that retain at least one functional property of the antibodies of the invention, such as binding to CLD18.
More specifically, one or more CDR regions of mouse monoclonal antibodies can be combined
recombinantly with known human framework regions and CDRs to create additional,
recombinantlyengifidezeatehsmreitrenardia@Lo I8pdavibedie o bitivleinidentio S ERNIiNg ¢ @otigen
expressing cells Sa;@qg,bqg%gg&pgﬁn@&ggdtof%&d L PA8.can besdgisimingd using standard binding

assays, such as those set forth in the examples (e.g., ELISA, Western Blot, 1mmuno Uoregcence and
flow cytometric arfigaRsetnefaSkRizHaoMNesbifRirRdf ShtibdwestivgTo pisiy theiti-OLDifBdntibodies,

selected hybridorngsfande aravwadiRbyemitemspiiapd asks foramaroglanal anibody. purification.
Alternatively, anti-CLD18 antibodies can be produced in dialysis based bioreactors. Supernatants can

be filtered and, if FEEEshROTESPRUHIS (o8 BerBra shiF ErAdiRg PASHIPRAtH e s gispharose or
protein A-sepharaséd Eluieen@e enscdmgheekesbyigel haeleskaphagsis andiiehpedasmance

liquid chromatography to ensure purity. The huffer solution can be exchanged into PBS, and the
concentration canr%'g}%tg'[vegr1 'i%reeé%%/ggD?gf}fl?sHﬁ]@e}i. BRAR %8%8%%%?&%9‘?‘% EREMBRal
antibodies can beodligEQtaD dvub sty enhdit4B0Espectiveld etatimiheiif tel fielé ctechanfiatd BAB

monoclonal antibodies: b e itopes, sife-directed or multi-site directed mutagenesis can
be used. Isotype g%t%?r%ﬁ%%r%ﬁ %elt%?ﬁ)n%? ?ﬁ%%%s(%%bé %?‘S‘au?? u%ngﬁt%%g Fgesc,(%?éoﬁ}pneu Tg_ As with
various comirfercififtitSqaugn@ymagofisah&miagndisht s pednlisawertbaine dtomstdis ofeg®nsicrotiter
plates can be cogtegwitb.anti-mouse Ig. After blocking, the plates are reacted with monoclonal
antibodies or purified isotype controls, at ambient temperature for two hours. The wells can then be
reacted with either mouse IgGl, 1gG2a, 1gG2b or IgG3, IgA or mouse IgM-specific
peroxidase-conjugated probes. After washing, the plates can be developed with ARTS substrate (|
mg,/m1) and 30 analyzed at -650. Alternati g the |soStrip Mouse Monoclonal Antibody
Isotyping Kit (Rodgg,g%fﬁ?fi f@éﬁ%ﬁ%ﬂéﬁ%ﬁ Qeéeéﬁbed by the manufacturer. Flow
cytometric drraly st TR GHeRICHT SO RSEC BrE3EAEEC B St T MBSO aRES T SBras6f immunized
miceor g of bbbl bubitesli bk SR bessng GLEI,Job stdamegy can e
used. Cell lines expressing naturally or a?ter transfection

GGAACTECCTCTGTTGTGTGCCTGCTGAATAACT TCTATCCCAGAGAGGCCAAAGTACAG 120

A N R L R R R R RN R AR A TN R R RN A e

GOCACCGCCAGCGTGETCTGCCTGCTGAACRACTTCTACCCCCGGEGAGGCCARGETGCAG 120

TGGAAGGTCGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGAC 180

ARRRRRARNA RN A A PUAEE PR e THEET L

25 TGGAAGGTGCGACRACGCCCTGCACGAGCGGCAACAGCCAGGAGAGCGTCACCCGAGCAGGAD 180

AGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCARAGCAGACTACGASG 240

PLCLPELED P LR PR b e e ey of i

AGCAAGGACTCCACCTACAGCCTGAGCAGCACCCTGACCCTGAGCAAGGUCGACTACGAG 240
30
AAACACAAAGTCTACGLCTGCGAAGTCACCCATCAGGGUCTGAGCTCGUCCATCACARAG 300

AR R R I A N I I e

AAGCACAAGGTCETACGCCTGUGAGGTGACCCACCAGGGCUTETCCAGCCCCOTEGACCARAG 300

35 AGCTTCAACAGGOCGAGAGTGTTAG 324

PCVERER R FERT T

AQCTTCAACACGEGGCGAGTGCTAG 324

Alignment of SEQ ID NO: 45 and SEQ ID NO: 149:
a0 GGCCCATCGETCTTCCCCCTERCACCCTCCTCCAAGAGCACCTCTGERGECACAGCGGCC 50

PULEEY et b e e ey bR et e T 1

GGCCCAAGCETGTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCLGCT 60
CTGEGCTGCCTEGTC AAGGACTAC T TCCCCEAACCGGTGACGETGTCGTGGAACTCAGGE 120

a5 U HER R The b b e e ve bk v Bl

CTGGGCTGCCTGETGAAGGACTACTTCCCCCGAGCCCETCACCETGAGUTGGAACAGCGEA 120
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5 and negative controls lacking CLD18 expression (grown under standard growth conditions) can be
mixed with various concentrations of monoclonal antibodies in hybridoma supernatants or in PBS
containing 1% PBS, and can be incubated at 4C for 30 min. After washing, the APC- or
Alexa647-labeled anti IgG antibody can brnd to CLD18- bound monoclonal antibody under the same
conditions as the mfggﬁﬂﬁ ZE Tﬁ B%Tﬁn % ERN ARtdmetry with a
FACS mstrument;;u t_gi cB¥ @ InQrder to
distinguish CLDI8-specific monoclonal antibodies from nonspecrfrc b|nders in a single measurement,
the method &f codransfecionEasieernployedi@riis tearsienthcentsfestetondtirpltasmids encoding
CLD18 and a 15 fluoréstéeht brker card b stdinkdd bk désttibed hbdye | Trahsfétidd cells can be
detected in a diff &R CHAGrEICE RS CA AR Y S TR AR AR » A HE MhAforif#8f transfected

cells express both.transgenesLLL8spesilicmengeional anthadies hind-preferentially, to

fluorescencesmarker|gxpressing ¢ells| wheteasnan-spegificiantippdies|pind in g comparable ratio to
non-transfected caltsha&n20adtETrative Gssayesingrfluamseencenmicrascapyrrabe ased in addition

to or instead of the flow ¢ tometr assa CeIIs can be stained exact as descrrbed above and
examined by fluo % ﬁ% d, el cell
contact to naigh é i édéd ergscbf cells. Cell
surface expression of CLD18 can be optrmlzed by a) adjusting cuIture condltlons e.g. culturing in
higher cell densitiyrirrecstaridardizet manper - CSheg Taldadetacisrent teagc2mivhEEXT AMPBS or
accutase), processing &t rbom témpéradure, 1aﬂrdj |add|h%inhlbltb|rlsté)f edddd%tddls 'H(?b! .g. sodium azide)
or activatorg of CEET8 tr&ASEhpHET St ErranSIation,“ant by 1) seéctifg et donifig 6feells

maintaining 8'—Dé%d&*&tgﬁs@%&&Q@A&E@%@eﬁcﬁxﬁeﬁ%&%&%&% In dgrms of

transfected cells, jy jmrnupomagnegtic qr FAGS! ¢ell sorting, @nd by lippited) dilufiopy gloning.
ImmunofluorescertsnierossopTchtoraetaccadentonsteteprasanseTshamtcClddd@santibodies in sera of

immunized mice or bindin of monoclonal antibodies to I|V|n cells expressin CLD18
|mmunofluo?rr3sc f; Gi%g ¥ %9%‘ pré§§|ng either
spontaneously or é LW é&gé ression are grown
in chamber sIrdes under standard growth conditions in DMEM/F12 medlum supplemented with 10 %
fetal calf serum (EFC8E2ekricginetanre 08 1A cltinrasdcrageagimipageptoyein. Cells can
then be fixetPwith Méﬁhandlfd)r%rah‘d)tmaldewdé brlett ihtrdated. |CEllk! cahlibithen be reacted with
monoclonal antibBties SHFRET E’f‘ﬁ%GFd;F§6%ctﬁA%?Bﬁ§€Gﬂﬁ@A WESHIG EENS"ESR Pe r&84tted with an

Alexa555-labelled anfi-meust-oGsecondan-antiboshsiMolesarfrahaskundalcthe saspe conditions.

Cells can then be; examined by fluerescence microseepy. 115 Matal CLD18 levels in cells can be
observed when cals@ier nwaiadoriReTreF el SPARldaA iR 2t peiPRaaditzed Shith Triton

X-100. In living cells and non- ermeabrlrzed araformaldehgde frxed ceIIs surface Iocallzatron of CLDI

8 can be examing AN TSR DI ERTS Torianc kel eai e gigiied By co-saining
with fight junctio TE;TJ?M é&@i&@ @Zﬁcﬁﬂ@d yhigchag and CLD18
localizationanithin the cell membrane can be examrned Western Blot Anti-CLD18 IgG can be further
tested for reactrerW@E%@@@ﬂt@éﬁqw Té‘ B C‘Bﬁéﬂ CEEHrERHERAS fraf? cells
expressing CLD1B!anb aE@tdé iht é‘néga ivel cob H %a{racd ‘drle' bHd %Urié éd to, sodrum

dodecyl sulfate (§6%C) polyacry fEmide ge ge lactiof rop oresis. After & é:é%ropcﬁ:grregsrs Re separated '

antigens will be t@ansiered dadiimeetlosemenbianaschieckedcandprebed svithdhegmonoclonal
antibodies to be tested| IgGIBindipgi cahibeldetadted 11111 11 1T LHELETEE 111

GAGAGCAACGECCAGCCCEAGAACAACTACAAGACCACCCCCCCAGTOCTGRACAGCGRAC 840

GGECTCCTTCTTCCTCTATAGCAACGCTCACCGTGGACAAGAGCAGETAACAGCAGGEBEAAC 500

SO THE P LEEVEEE E PEEEELL D AR LT TP b

GGCAGCTTCTTCCTGTACAGCARACCTGACCGTGGACAAGTCCAGETGGCAGCAGGGCAAT 900

GTCTTCTCATGCTCCGTEATGCATGAGGC TCTGCACAACCACTACACGCAGAAGAGCCTC 960

bErer i PR TR PEECRREREEREE R T T

55 GTETTCAGCTGCACGCGTGATEGCACGAGGCCCTGCACAACCACTACACCCAGRAGTCCCTGE 960

TCCCTGTCTCCGGGTAARTGA 981

IR

AGCCTGAGCCCCGGCARGTAG 981
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30 using anti-mouse IgG peroxidase and developed with ECL substrate. Immunohistochemistry
Anti-CLD18 mouse IgGs can be further tested for reactivity with CLD18 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 paraformaldehyde from
non-cancer tissue or cancer tissue samples obtained from patients during routine surgical procedures
or from mice carryingxenoarafted OIS, | lated with cell lines expressjng spontaneously 5 (e.g.
DAN-G, SNU-16, or .KATQ-II’I) or aa te@tr%%r%gf%%:%%lg.e{%é. %E%ZB%%@IEM& or ﬁ%%ﬁ%%it |ﬁing
antibodies reactivanénc epd gegaamsesidestidred Hetivan pyrticrerdishafdronidabseprpugated goat
anti-mouse or goakaairhibANIbAtEeP A heetowiRgIRANRNSAIVS BRSNS MR hagocyte

and Cell Killing Activities of Antibodies in vitro 1In addition to binding Specifically to , anti-CLD18

antibodies cah belfe$te&13FaFial Bepptenmehephifiseignssscapraiomiply otlecind &gavethsing CLD18.
The testing of mogasigrahasikedy aetifiioirnitienvll RiVidglacmailiahaareesing 5o 4gsting in
vivo models. 15 Antibodﬁ/{%?lgeng(iggnt cell-mediated cytotoxicity (ADCC): Briefly, polymorphonuclear
cells (PMNs), NK %efts QUELRE RO A B Oy e?@&%ﬁé%‘l‘i’sf’ﬂ‘l?ﬁ%‘ﬁéﬁﬁﬁ?ﬁonors can

be purified by Fica{oBipBGasE]enditya3ari Rigaitably{cllbwe chbse lysididteastamn attigdedyihrocytes.
Washed 20 effector cells cgm be sussp RPMI lemented with 10% heat-inactivated fetal

gf%du%clj inherg& % %R%onstan re

calf serum or, a|te%ﬁ%?ﬁlgf§/ With 556 heat mactiva Uman serum and mixed with 5ICr labeled target
cells expresdihg CLD18, at various ratios of effector cells to target cells. Alternatively, the target cells

may be labeled Wi &/ eRE SRR EAN AR ikl IRAKLCARMERIE) poHBRLY I&%@%&%&%‘@%@b‘g R

Europium with the 25 enhancing ligand which is released from dead cells can be measure
fluorometer. AnotRErEiteenatidertsthisiyMditajPutiiRs PeRCH HigaBIR of Rifgereltis wel lotiferase.
Added lucifer yellgw@maxdhamnbr ddaigddy virhlgwgells only. Purified anti-CLD18 IgGs can then be
added at various concentrations. Irrelevant human IgG can be used as negative control. Assays can
be carried out 30 for 4 to 20 hours at 37C depending on the effector cell type used. Samples can be

assayed for pytolymisdryRedseriwged CifratzateyobéhecaresengeafitheklelD Acthaladadicthe culture
supernatant. Altergativgg/i#mines%ence Eesultirg?g from the gxidation %é%g]tje%jfer ellow can be a

measure of viable“C&if&E Aoyl amn(‘)iﬁgé oar% 8%?}%?88%‘5"(:%% a s% esf'\élg{ TRVl lﬁ% or

combinations to deteciiiseavwheiher oyselisipdsibnmamizac avith segiteples nmolh delondkasitiiddies.
preferably at least 75%, more preferably at least 80%, even more preferably at
least 90% or most preferably at least 95%, 96%, 97%, 98% or 99%. Regarding
20  CLD18 nucleic acid variants, the degree of identity is preferably given for a region
of at least about 300, at least about 400, at least about 450, at least about 500, at
least about 550, at least about 600, at least about 650, at least about 700, at least
about 750, or at least about 780 nucleotides. In preferred embodiments, the degree
of identity is given for the entire length of the reference nucleic acid sequence,
25 such as the nucleic acid sequences given in the sequence listing. Preferably, the
two sequences are capable of hybridizing and forming a stable duplex with one
another, with hybridization preferably being carried out under conditions which
allow specific hybridization between polynucleotides (stringent conditions).
Stringent conditions are described, for example, in Molecular Cloning: A
30  Laboratory Manual, J. Sambrook et al., Editors, 2nd Edition, Cold Spring Harbor
Laboratory press, Cold Spring Harbor, New York, 1989 or Current Protocols in
Molecular Biology, F.M. Ausubel et al., Editors, John Wiley & Sons, 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,
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Complement dependent cytotoxieity (CDC): 5Monoclonal anti-CLD18 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
mADbs, different methods can be used, 5ICr release can for exameIe be measured or elevated

membrane permeabiity HATHEEQsdREsdd & 20D FrBPThiER TethdSIP1) i hisirsedisay . Briefly,

target cells can benwagbed and SouitRbinkicaptbe. inaubayee diHtvalitsnsansRnt alignsal mAb for
10-30 min. at room t ergltur or a{t 37C. Serum or%lgs a can then he dde%to a final
concentration of /Wﬁ‘/) Rd W cERESISEbate daT S e fir 562 mPatl EettS$rdth ©88h sample
can be added to theyiet=otatiod thea BACSGbeSTOA ixBIPE eateihpdtrem-boofnphyzeri@nmediately by
flow cytometry analysis using FACSArray. In an alternative assay, induction of CDC can be
determined on adherent cells. In one embodiment of this assay, cells are seeded 24 h before the
assay with a den&itsferREix thesdegtdrrfissmelasiit pecflerel stidanitictstivereplatepeciie amexioday growth
medium is removedsagd (b -cellsaisdaqubatedn tiplicaies with antibediesnel fonuglealls are

incubated with growth medium or growth medium containing 0.2% saponin for the determination of
background lysis %t §HERFNR RFsifdsiict ioERnt Aftet 5o AR 0% feeHRSS PREdNIPerature

supernatant is reguayesh andne0%i € \We Bra RHIRED BRESRF4MMENINM EM-Ir ewarmed 13 7C) is
added to the cells and incubaged f%r another 20 mm. at 37C. All cells from each 25 sample are added
(

to propidiunt odi@EEBRAM AL FF5tetdp>- TRYER, TROASHTFIANY AFd 7231208y By B SPESRIERNNY 2.5 pg/nd
ethidium bromidelarddoeroseeer/enidkian Gptn RxgitdiionGLB28 polisepteRsuuashat GO nm using
a Tecan Satire. Téwc%%gergfeglltrgﬁgn ecif{gelgg's ilsé c?‘llggla}g rag,ifo ows:r%iggeo%ifg%{ sii - (fluorescence
sample-fluorescene Backgroun / 8fuoresc nce maxima |§/SI§- Jbfubredtence bas SP l‘ﬂ‘ud) x 100.
Inhibition of cell priifettishabpwhdR.Cd hedshatibodiés: 5T esetabouthidGlatitgdas abitiatéi@peptosis,

monoclonal anti-Gl 18 aptnpdias|can SO sHpIRle e INGRAIEH, With.Cd DI, pasiive upor cells,

e.g., SNU-16, DAN- G, KATO-IIl or CLD18 transfected tumor cells’at 37C for about 20 hours. The 5
cells can bé-harvemies agidsHapTaRFsmodimrais g frereB el pisxlagntesidentidyifcaivated with

Annexin V conjuggiqgewihfd Téah AP Gd BRRIgsciantrRsIdar sauBiRe ISutiead k. M elisidrom each

sample can be added to PI solution (10 ugiml in PBS) in a FACS tube and assessed immediately by
flow cytometry (aSHHBBGES SirEr RIFIUEEEnES i nhibition of cell-proliferation by monoclonal
antibodies 10 can be detected with commercially available kits. The DELFIA Cell Proliferation Kit
(Perkin-Elmer, C% Np, AD0200 igcalgle -isé%tl%@i S%nununcs)%%saﬁ\é@e%%go‘ll on trtlse ngev%%%uement of
5-bromo-2'-deoxyu1|1i8|nﬂée(gra‘(f) |ﬁcor%pora ion urin&ﬁf{ﬁ& syn? SIS Of pro?i?ergflng ceftsin
microplatesz incosperatédhi mhektstdistenteéehusing europium labelled monoclonal antibody. To allow
antibody detection, cells are 15 fixed and DNA denatured using Fix solution. Unbound antibody is
washed away and DELFIA inducer is added to dissociate europium ions from the labelled antibody into

solution, where th8yFesrRchimijarisredirttendhaasirtraesnifonaing seife et Ehernatscer. The

fluorescence meagifigch Wiilizing tgpe-sesolvaddvaromatiip thadeiasdiniivis Prepgrtigaal to the
DNA synthesis in the 20cell of each well. Preclinical studies, . o
identity" between two polypeptide or nucleic acid sequences indicates the

25 percentage of amino acids or nucleotides that are identical between the sequences.

The “percentage identity” is obtained after the best alignment, this percentage
being purely statistical and the differences between the two sequences being
distributed randomly and over their entire length. Sequence comparisons between
30 two nucleotide or amino acid sequences are conventionally carried out by
comparing these sequences after having aligned 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
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Monoclonal antibodies which bind to CLD18 also can be tested in an in vivo model (e.g. in immune
deficient mice carrying xenografted tumors inoculated with 25 cell lines expressing CLD18, e.g.
DAN-G, SNU-16, or KATO-III, or after transfection, e.g. HEIC293) to determine their efficacy in
controlling growth of CLD18-expressing tumor cells. In vivo studies after xenografting CLD18

expressing tumotsal sl ialgattEeRh Sraihead iekrsraid8antvadparMathdsféfhed using

antibodies of the ipveBtion. ArENesie heAR1Be A dIRbRskerad tQdaunaidiesmigriolioweepyyinjection of
tumor cells to measure the géfe%%ﬂo the antibodies toﬁ%\fg{’]t formation of tumors or tumor-related
' 1

symptoms. Antib&LsRah SRS Rntbr-8 mieEeh dsibedint fireaearapéutic efficacy
of respective antibipeies, t@8$edbae tivatr yoaditiScnargsiasls prdymprielaiedsywnpiempsateAntibody

application can be combined with application of other a y iC wth factor
inhibitors, ce cygfé) %rﬁ)%ﬁe‘?gl,l %n&?)%giﬁ%sﬁs#rggfﬁ%é g#%?u’er an%'ggaci’e?%gfée%fggﬁ/ﬁ)ergistic
efficacy and poteBlidlIdxigityndf TdABITvAtionSWVisTasinalyzetoxicSsitleaaéfdtiskayedifieatiys antibodies
of the invention a@jm?tﬁ&%} i@ggtﬁg{&%%@iﬁ%mgﬁﬁ%ﬁgﬂtrol reagents and thoroughly

investigated for symptoms possibly related to CLD18-antibody therapy. Possible side effects of in vivo
application of CLD18 antibodies particularly include toxicity at CLDI 8 expressing tissues including

stomach and lungxanjihedigsdsaeaiiying Chlidda 19 &Eﬂéﬁ%ﬁhﬁi?%dﬁﬁoﬁﬁﬂ{b%qu%eﬁtﬁalmice’ are

particularly useful to predict potential side effects mediated by application of monoclonal
CLD18-antibddieRH B pitBH ENA AP BIG WS OPERitop dty ias dhis edBYeaRYIsBRIies of
invention can be peHesmEoasibasdesepied indetaitislyhpiepe:MRRPRMET GG IMethods in

Molecular Biolog@\b lenn E. Morrisilg ISB -O8960g-375-9 and in "Epitope Mapping: A Practical
Approach” Practi ﬁaﬁ‘p FOREHPERS R %S Ry BRI RYWESHIRSSS, Frank C. Hay. 20 1.

Bispecific/IVlultispecific Molecules Which Bind to CLD18 In yet another embodiment of the invention,

antibodies to CLRA18 can be derivatized ot link: gbtoa ot@er.fu ctional malecule, e.9...another peptide
or protein (o.9. an P T e b B g e o

multiple binthng $itepolatiygetkergopesepbilisyaniyisophpbitiibodiyy2Eophilieitnyeréer cahebe
functionally Iinkegn(&%)mtghgml GPURING,LRARYC fRIRRINORSOVAlGRLASSQeiatipR Qi gtherwise) to

one or more other binding molecules, such as another antibody, peptide or binding mimetic.
Accordingly, the BredepbaNSnBinm eridednsaplecaleniiv IrtfiRg dEMeuRiBre ARREBECYHFprising at

least one first binglisgysnacHisityian sk ldhand-msatandbindng specifiaiidorsiseseneditarget
epitope. In a parthigjular embodiment of. the invention, the second target egjig

i F tor, e.q.
human Fo-gammE B oA 6 TTRSMAR POSRY \ SRaNS: (BRAES e SRt G g CU3,

Therefore, the inyesitivalinchacied Ghapedifin:andiniddtispmddiergioies Uleinea pad leistidinding both to

Fc-gammak, Fc-alphaR or Ec-epsilanR. expressi t.cells.(e.d. monoeyt hagesor
polymorphonucle%gﬁ & S%ECI{X s@f%ﬁ??glt%?ze%%n%if%ﬁelggﬁgeg%? qh%leals%%li;%%eu |§;)Cand
multispecific molecidle Sehstiratieget CPILAY esagte Hsingadssidriafamppodidd fmpddipess Pc
receptor-mediateg) effectoricalb AdlivitiesneutBaruphranciesiidhs Wadkd SXPIRssiREIas!, antibody

dependent cellular cytotoxicity (ADCC), cytokine release, or generation of superoxide anion.
disrupt a-helices. Some preferred substitutions may be made among the following

25  groups: (i) S and T; (ii) P and G; and (iii} A, V, L and 1. Given the known genetic
code, and recombinant and synthetic DNA techniques, the skilled scientist readily

can construct DNAs encoding the conservative amino acid variants.

~ The present invention comprises antibodies in which alterations have been made in

30  the Fcregion in order to change the functional or pharmacokinetic properties of the
antibodies. Such alterations may result in a decrease or increase of Clq binding

and CDC or of FeyR binding and ADCC. Substitutions can, for example, be made

in one or more of the amino acid residues of the heavy chain constant region,

thereby causing an alteration in an effector function while retaining the ability to
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Bispecific and multispecific molecules of the invention can further include a third 10 binding specificity,
in addition to an anti-Pc binding specificity and an anti-CLD18 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 "abiixenhtrcenignt facanmesdonitcan: heodifisdtinadydy funstiomakantibady fragment
or a ligand that biE%sstr%‘?s%i(\flgn molecule, e.g., an antigen or a receptor, and thereby results in an
enhancement of the éffect’ot the binding determinants for the Fc receptor or target cell antigen. The
"anti-enhancement factor portion" can bind an Pc receptor or a target cell antigen. Alternatively, the
anti-enhancementdactar [ bi tity that | ifferent from the entity,to which the
first and second bin w% i}oge%%%llﬁg% b%r?cci% g(%%gn%?e@%th@l n(t)ig-lé({nehg n%:né)rglle it factor fo\é(l)‘r'ﬁ%% can bind
a cytotoxic T ell {esgpAi£PoPCH3hingonps dopar epunladiksranstantdeniamieb tell that
results in an increggeddpenltR £ 3BPRSERGRINS IR tge ey %%sc?'i@tiﬁtd}@%?&{; tpe bispecific

and multispecific molecules of the invention comprise as a binding specificity at least one antibody,
including, e.g., anFar EabY 22 (582 U8\ 8or%4- 4t eTBRaiR Fiverienidosnniuyhassse tight chain
or heavy chain dinsgfeteany mikinahitaameniiinesaef surnae @, by ehtsince alalherNelruct as
described in Ladner et al. US.4,9%%§17§%T e anti,bod%{r?nf%% 0 be a 30 binding-domain
immunoglobulin f %?8}{‘%?8'[%‘?&188 oSeGIRFTERRA L BRR PR3 8P  RYone
embodiment bispecifiti@tidgiitisgecific phetodaltesef theohitientl6s, ey G 7 Birgling specificity for
an Fc-gammaR or an Fc-alphaR present on the surface of an effector cell, and a second binding

specificity for a target cell antigen, e.g., CLD18. In one embodiment, the binding specificity for an Fe
receptor is providEerdgarsmche dbrasdativoggtttre oirudiepdianisshbs mudbfisdkiad drgdnuman

immimoglobulin Chge) s sereirifih (RUBHBCHECRICLRIAES IR AN LIS Ela

gamma-chain genes located on chromosome 1. These genes encode a total of twelve transmembrane

or soluble receptdPRIGESFh RS EYruBRighfertrebatd Bafiersscedhrorerlksedasedanunarl|
(CD64), Fc-gammaRt{ GDsuditidh 297 JTGHEare Rl (0648 «bneanmey efrredgipkediment, the

Pc-gamma receptor js a human high affinjty Fc-gammaR]. The production and characterization of
these preferred B SR RS AFh sk Bty wﬂ%ﬁ%mww% PEF in US
4,954,617. Theseaatitibdeicm khehinckdncarnepifopellsf EL-FarideaRil, RO@AMBGRIThr BoxarnmayRIll
at a site which is distinct from the. Fzey. bindj ite of,the receptor and. thus, their bindipg.js not
blocked substantialfy{%‘i/“’ﬁﬁ?eéi’&%%%% el %F&S?’ ?ﬁgﬁi %?a?r?tm%g?n%%ﬁ{% el EBC cetul in this
invention are mAb 22, mAb 32, mAb 44, mAb 62 and inAb 197. In other embodiments, the anti-Fey

receptor anthody is,a.20:Dumanized M afmenasionakaRinedyR 2 HaR)Ahe Produstiap and

characterization of the I-122 antibody is described in'Graziano, R. F. et al. (1995) J. In-ununol. 155

(10): 4996-5002 Her@ Y on passaba T (2D 1 EAmggh FOHING HEEN e RSB SXHEY 8E the
American Type Chlti#geaaiiectian @p Navanbaiodi 102roEDINe AasignalieaHAlZ2éehddand has the

accession No. CRL 11177. 25 |n still other preferred embodiments, the binding specificity for an Fe
receptor is provided BPARRATIHEHY that binds to a human IgA receptor, e.g., an Fe-alpha

25  The 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 generations due to either mutation or

30  environmental influences, such progeny may not, in fact, be identical o the parent
cell, but are still included within the scope of the term "host cell” as used herein.
Recombinant host cells include, for example, transfectomas, such as CHO cells,

NS/0 cells, and lymphocytic cells.
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receptor (Fc-alphaRIl (CD89)), the binding of which is preferably not blocked by human
immunoglobulin A (IgA). The term "IgA receptor” is intended to include 30 the gene product of one
alpha-gene (Fc-alphaRD located on chromosome 19. This gene is known to encode several
alternatively spliced transmembrane isoforms of 55 to 110 Ic.Da. Fc-alphaRI (CD89) is constitutively

expressed on mohdestddiereis dhhiyes " Blsaeb phitiedes dmebuwphitic aradulveytes et Fot on
non-effector cell papLiniangfie-AsahaRE hasaassium affiathsfer bolh 9hlandiiang. wiich i

increased upon exposure to cytolcines such as G-CSF or GM-CSF (i orton, H. C. et al. (1996) Critical
Reviews in ImmuRaTBy L6s U 32s 26T -Rtap etk FsBcifeanenvcirdieaspraiitiaeentified as
A3, A59, A62 andepifiéshich bind Fc-alphaRl outside the IgA ligand binding domain, have been
5described (Monteiro, R. C. et al. (1992) Limmunol. 148: 1764). Fc-alphaRl and Fc-garrunaRlI are
preferred trig@er receptors for use in the invention because they (l) are expressed primarily on immune
effector cells, e.gTimenocytesnkidNe, amacbplkigesam dendiitiecalis: (Zraacxprgstat:at high 10
levels (e.g., 5,000-100.000 per. léd@ are mediators of cytotoxic actjvities (e.q., ADCC,
phagocytosis); (4%%6%&%05%%%% i gﬁ’tifé%%%@er%gﬁ n %?égﬁ{iglé%s{, f:r%lc udi%%gjig%?ﬁeashtialéns,
targeted to them.Uanseigamersemes detbeant thiedsiterd sifi aenolicgratis! dotnpiseghivhaitro natoradclonal 15

antibodies accorqing, 1 HENRMERRORYIHICH B&\f&gﬁwmgm@mx%@:?&%g%@mf ﬁe%%@r as one
antibody predominately working by inducing CDC and the other antibody predomi ateig working by

inducing apbptosi¥ampleeArapizeBic Jpeaftcean fave v iusnaadighorbpin Eraegesarna siibeny or 20
functional antibogy,fagmany thatikindsshad srraeapiPhahoftacior sallenRraiaued antibedies for use in

the subject inventjon bind the Fe receptor of effectar cells at a site which is not bound by endogenous
inununoglobulin. RE FOUSEHERSIETHEHERR 2Birctd? EetriRedies sy bmimmunE e Mith Ch i fvolved

antigen and/or cells expressing CLD18. The human heavy chain transgene can be
integrated into the chromosomal DNA of the mouse, as is the case for transgenic
15  mice, e.g., HuMAb mice, such as HCo7 or HCol2 mice, or the human heavy chain
fransgene 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 CLDI18 (e.g., 1gG, IgA ‘and./or IgE) by

20  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

25  of proliferation of cells.

Mechanisms of mAb action
Although the following provides considerations regarding the mechanism
underlying the therapeutic efficacy of antibodies of the invention it is not to be

30  considered as limiting to the invention in any way.

The antibodies described herein preferably interact with components of the
immune system, preferably through ADCC or CDC. Antibodies of the invention

can also be used to target payloads (e.g., radioisotopes, drugs or toxins) to directly
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25 in the 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.g.
lymphocytes (e.g., B cells and T cells including cytolytic T cells (CTLS), killer cells, natural killer cells,
macrophages, mqQnocytes, egsinophils, neutrophils, polymorphonuclear cells, granulocytes, mast cells,
and 30 basophils8SHICE RSt CEAR %&Wgssgﬁ%f?@‘ﬁawe%ﬁm@aﬁ?%?@ﬁ@&%cimmune
functions. In prefeigestsembuoilingeniacan bitegibrcoalbismenablengidndlising dnidied yidepaRdent
cellular cytotoxici'% ﬁc[i)cagt}t% " %QI%UUOPh“'C&Pa%etOf inducing ADCC. For example, monocytes,
macrophages, Whith express FCR Bre Ihvolved i spatiie kithg of tRrgErP RER L BPEEdAfng antigens
to othier componehesrofittrepentmmeymtstamside feiffetisgoto Taiistilatpres ditwetgensidododkier
embodiments, an I a et.antigen, tar I jcroorganjsm. The
cxpression of a parC I o e R P AR el
cytokines. For exanHgrs, Sxpressibledfire peoffrmiiematibe ¢l found to be up-regulated by interferon
gamma (IFN-y). This enhanced expression increases the cytotoxic activity of Fc-gammaRI-bearing
cells against targets. An effector cell can phagocytose or lyse a target antigen or a target cell.
10"Target cell" shARthedK-depenferissellmeBatef LEE ., a human or animal) that can be
targeted by an anplpatly eésheninventien-laipmfenadesasiinenisihedaiartieel isaeellexpressing
or overexpressing CLD18. Cells expressjng, CLD18 typically include tumor cells. 15 Bjspecific and
ultispeoitc ol QUEERBF ETHEaR AHGr ALY RS L PR RIETHEE Pee e.0., D.
M. Kranz et al. (188 axdraty. Natl. Acad. Sci. USA 78:5807), "polydoma" techniques (See US
4,474,893, to Reading), or recombinant DNA techniques. 20In particular, bispecific and multispecific
molecules of the present invention can be prepared by conjugating the constituent binding specificities,
e.g., the anti-FcRAREGpieGrabysasivainylsreaifititdics pdhdgtonanhigens lamowmdn cbids and Fay example,
each binding Speaﬁ%%9fﬁ@so%§ﬂﬁ%ﬂga§@¢w&@q&@@ﬁam lacile cambeasnaiaiedseparately and

then conjugated to one another. When'the binding 25 speciticities_ are proteins or peptides, a variety of

coupling or ERoss4mkingeagaht&aulicseolisEe F5FRIOBVEoPFEGatfsRUERGn B SRACEIS seelinking
agents include proteinMossdhasiiaisia; AHsuseinnidyiR-arRiykibiRaEeIARS o Ye Ridwed
dithiobis(2-nitrobenzoic acid) (DTNB), 0-phenylepedimaleimide (qPDM), . . .
Nisuccinimidy1-3-8-gy AR pr8p GHaTeY SIS, ﬁnaa%i'lk? %u%?:’fﬁ?ﬁ]i@lﬁ-’fﬁq%t?) tumor
maleimidomethypgystobtotata:l leadb ax\dat¢sultes&iviEa) {adetie: gnddaipovshyebati(ddadl) J. Exp.
Med. 160: 1686; Liu, MA et al. (1985).Proc. Natl. Acad..Sci. US . 364 r hods include
those described l:l)_gfﬁ?aufﬁgp F@é r'in%r n%?%%t’t.?lé’évé @8§%0¥1§%1%?%§§r§ﬁnﬁgr%g§t ﬁ%@%ﬁce (1985)
229: 81-83)2and CirenwidTetell i3pbraenans agtiryivgbanisrly sEppnseRferred conjugating agents
are SATA and sulfo-SMCC, both available from Pierce 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 twoGrsapAsmsatritenerd g exintaRicHieferred embodiment, the hinge region is modified to

contain an odd nunmiekohsdibyenlesiduesie fermkbnaned Reaedwganisigatien 1AUeEGvely, both
binding specificities can he encoded in the same vector and.0 expressed and.assembled in the same
host cell. This metAGY B%f?ﬁEdFQWEngqu%E@% BREpaKITR ?%‘dgfnﬁ%siﬁegcﬁ%r %ff‘é’fh égis a inAb x
rmAb, inAb xEab, Jeab effedatp 2: alidigdang £Pabviasienchraten . carbidpeetfteaetidhtionlisiiseific molecule
of the invention, e g..a bispecific malecul in In.mol ingle chain
bispecific antibocjle)l;',g f%tﬁes],rlalng5 a'C Hallllﬁl %cﬁgéi% %@@%ﬁc%%%ﬁg%ga?ﬁ%gﬁ émgg?\%?%g‘%%{}%ody and a
binding determinahe, enelasikigle ehainibiplsebifie rhividivglsigesmiprisines e pimein g aherimants.
Bispecific and muljispacifice ’Fi%%§§ﬂt?o'§ _ &&giss%@m@@%@%w@mgqmmat least two
0

single chain molecules. Methods for preparing bi-and multispecific molecules are described for
example in US 5, 5ggenicempangnts oSeemaiemsny ClysPioirebly ihssepncioged G4 pdings
5,476,786; 4§ 5,Q1:3:653 D hmeSfAW i ddhSattinity Clg—IgG interaction to one of high

avidity, which triggers a cascade of events involving a series of other complement
proteins and leads to the proteolytic release of the effector-cell
chemotactic/activating agents C3a and C5a. Preferably, the complement cascade

ends in the formation of a membrane attack complex, which creates pores in the
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5,482,858. Binding of the bispecific and multispecific molecules to their specific targets can be
confirmed by enzyme-linked immunosorbent assay (ELISA), a 25 radioinununoassay (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 aitikeehbrape dific failinkeecsepiessafd nibvestr kad exhneplintthanf eastibedy
complexes can be Hetected using e.g., an enzyme-linked antibody or 30 antibody fragment which
recognizes and s%eec'ifically binds to the antibody-FcR complexes. Alternatively, the complexes can be
detected using any of a variety of other immunoassays. For example, the antibody can be radioactively

labeled and usedPi ﬁ‘gg'q;rs nyngagaay (RIA) (see, for example, Weintraub, B., Principles of
Radioinununoassa{))?s, e\jl)entﬁ Tra?ning Course on Radioligand Assay Techniques, The Endocrine

Society, Margh, ¥gg8)odine ehdiedeviatimbiepdeaoducad e ey digiehienbriggass inwudiwof a
7-counter or a scigjilialinB:AoUAIRE bR AI5AEOskARKIISEY, EInUReCRRINEAIeE MLADiher aspect

the present invention features an anti-CLD18 antibody conjugated to a therapeutic moiety or agent,
such as a cytotoXHPAMFAECR e haiqrh drbderand ﬁﬁ%ﬁ%@%ﬁ%ﬁ%ﬁ%ﬁ e AoHjgshes are
referred to hereingsatio RAINACEARGAES privdtulre copefiesdyichingieecans acmagaesytotoxins 10
are referred to as."immunotoxins”. A cytotoxin or.cytotoxic agent includes any, agent that is detrimental
to and, in particuf¥, Rfﬁ’?'é%ﬁg. ’@)‘%ﬁ?ﬁkﬂé i Wi’&él 5};%11,’0 o%%g*%? B Graficidin & um bromide,
emetine, mitomyacransftapasics e Belyostiec wisscnsithe gvidistslstine cioolpkisinsidgxidpdyiein pf
“daunorubicin, dihg;ﬂ{ggg{ anetgéglcin dione, mitoxantrone, mithramycin, actinomycin D, | - 1 5 ‘
dehydrotestosterone, g E]t,gocorticoids, procaine, tetracaine, lidocaine, propranolol, and puromycin and
analogs or homologs thereof. Suitable therapeutic agents for forming immunoconjugates of the

invention i“C'“deﬁ!:!tgil-r%?é?&ﬁ”%‘ﬁglt%ﬁ&ﬂ%ﬁﬁ@ﬂ%ﬁ%%rfﬂ@%”ﬁé@%cﬁﬁ@Qn%}ﬁf&éﬁé@pU”ne,

6-thioguanine, cytarabine, fludnabin, 5-fluorouracil decarbazine), alkylating agents (e.g.,
mechlorethaminerthRodisg Entbramipiaeirysiem FarkAdemnRisneton dhby BiyIoiasting teEnu),
cyclophosppamidg:dpusHiarp g iereo Mmool Sie pHRIsIoRinnditefhykiads , fandseistdishigrodiamine
platinum (1) (DDP) cisplatin), anthracyclines (e.g., daunorubicin_(formerly daunomycin), 25 and
doxorubicin), antmftﬁ%‘@%?}%ﬁéﬂgﬁmﬁwyﬁgfg&%é’f %%?i‘ﬁ%n\?/c H, Ble Bm,P%{ﬁKeﬁn%n, and
anthramycin (AM&)irardmeiomitotitshaeh fasiergpratadnistinecaha kimplastine). In a preferred
embodiment, the therapeutic agent is a cytotoxic agent or a radiotoxic agent. In another embodiment,
the therapeutic agent is an irnmunosuppressant. In yet another embodiment, the therapeutic agent is
GM- 30 CSF. In 8treforeéurednsinizheyrtemne iprepsqranne Aybridesnas derussierptearpnationsleomycin,
sulfate, cargyistingghlarambugll Gy lephrsRBEYS:Gh €y (aeg%ﬁﬁpmegpm@%rets%mvenvon
also can be conjugated to a rad|0|so;08e, e.g., iodine-131 )ytrlum-90 or indium-111, to generate
cytotoxic radiophBrefadstficArad. Sci. U.S.A.92:9348 (1995, see also Rossi et al., Am. J. Clin.

Pathol. 124: 295 (2005)).

In yet another preferred embodimént, human monoclonal antibddiés directed
25  against CLDI18 can be generated using iransgenic or transchromosomal mice

carrying parts of the human immune system rather than the mouse system. These

transgenic and transchromosomic mice include mice known as HuMAb mice and

KM mice, respectively, and are collectively referred to herein as "transgenic

mice." The production of human antibodies in such transgenic mice can be
30  performed as described in detail for CD20 1n WO2004 035607

. Yet another strategy for generating monoclonal antibodies is to directly isolate
genes encoding antibodies from lymphocytes producing antibodies of defined

strategy e.g. see Babcock et al., 1996; A novel strategy for generating monoclonal
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for treating a CLD18-related disorder, such as a cancer. The antibody conjugates of the invention can
be used to modify a given biological response, and the drug moiety is not to be construed as limited to
classical chemical therapeutic agents. For example, the drug moiety may be a protein or polypeptide
possessing a desired 5 biological activity. Such proteins may include, for example, an enzymatically

active toxin, or aci@iR B HERSts, Sinltesds bmmhosriRsAPIduGHenstihedistowikife radiphtheria
toxin; a protein syghes, IUBP HORNK6TS éa6kesi AN IeHiebaY- ¥npinddigiRoicalnesvaseHaofiters such as,
for example, lymphokings, intetleuldn-1 ("[L-1"), interleukin-2 ("lL.-2"), interleulcin-6 ("IL-6"),
granulocyte O mﬁé}%‘bﬁn%s%ﬁwgmgﬁﬁé%‘&%ﬁf{g‘ﬁ"’@ég%‘r@ﬁ%&éﬁéﬁ| Béfdlating factor
("G-CSF"), or otheryrosviniaeidyE ighakuning ESHSr 6800 Kuch therapeutic moiety to antibodies
are well known, see, e.g., Arnon et al., "Monoclonal Antibodies For Imrnunotargeting Of Drugs In 15

Cancer Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld et al. (eds. ), pp. 243-56
(Alan R. Liss, Incirt@88jiziiédstrom et al., "Antibodies For Drug Delivery", in Controlled Drug Delivery

(2nd Ed.), RObi”W@h&'at@%l&i&ﬁ%&%%ﬁéi%{'%@ DA 0GR (il Q%’&éﬁﬁ‘&&&?@f Carriers Of

Cytotoxic Agents In Cancer 'Ifherarg/: A Review", in Monoclonal Antibodies ‘84: Biological 20 And
Clinical Applicati®8BtifancHeraet alfrasys the po L7 5omeenes); aananyiskedR asepayaneri Riture

Prospective Of TheHharanaytic Rl RegdisiabaladbAnthodyEaRCcelTherany/oin Mgaoclonal
Antibodies For Cancer Detection And The'rapﬁ){, Baldwin et al. (eds.), pp. 303-16 (Academic Press

1985), and ThorfEREsTnefHe B o 38 6T RS o CH BTN b raffer (Rl K ARMIBESY-FERiP DB C onjugates”,
Immunol. Rev., 6&icb&frd8u(l 85gh humbtr CED eSnf20diSEQtIhBlantipotlsparer diag:td, the invention
are attached to a linker-chelator i n,.which all for the anti to be conjugated to a
radioisotope. 30 Pﬁftfsﬁlﬁlrn& S@uﬁﬁ#@oﬁ?ﬁc@ﬁigﬁsﬁ; gﬁgmé‘r? séjéecﬁvﬁ?zqgf}églﬁwﬁ\l/z rﬁﬁ%‘ﬁ provides a
composition, e.g.usnghamnsfedticakodohpd giteparaomiadiity dielbiBaastipebination otaudtibodies of the
present invention, g phatmacedlio. campgsliinos s ke loupiaigdovitpharpageuiealy
acceptable carriers or ifuents as well'as any other known adjuvants and excipients in accordance with
conventionaStechinigie HrompiaEnmyse WREBsd in Remington: The Science and Practice of

Pharmacy, 19th Edition, Gennaro, Ed., Mack Publishing Co., Easton, PA, 1995. In one embodiment,
the 5 compositions include a combination of multiple (e.g., twq or more) isolated antibodies of the

invention which abebyefdle fESReR RN TS Eﬁ?@ﬁ@a‘ﬁf%oﬂ&? VERYERE E AR ERERI 28y inducing
CDC in combinatjpaaihvarp ihiesran ibd dyrhichnplesbeninaielyinet HPiindeniograponinsis. 10
Pharmaceutical ggmpositions of. the invention alsp can ministered in.combination.therapy, i.e., -
combined with OSR%F%SQS&%%‘? Hbtiheq)?gf}:?bﬁ'ét, %eésc%n?ﬁ?"gﬁg%qt STERYE g) bubn g8 a? eccl)’ifg'rﬂcaiogftion of the
present inventionfusitnat st aae detibnfsmimatorycagerabr atrléastomeusimundsigpdssive agent.
In one embodiment such ther, | nely Hinflammat nts, such as
a steroidal drug o%xgrﬁ?élR%?ﬁgﬁgé%ggga%%&ﬁg&rﬁ%%ato%rﬁg%g)%éfe red aggr%{éé?%g?gge, for
example, aspirin wodtineciieyitedy Sesetnphibidanatich as rofecoxib (Vioxx) and celecoxib

(Celebrex), NSAIDs such as ibuprofen (Motrin, Advil), fenoprofen (Nalfon), naproxen (Naprosyn),

sulindac (Clinoril), diclofenac (Voltaren), pircmicam (Feldene), ketoprofen (Orudis),
Generation of Hybridomas Producing Monoclonal Antibodies

25  To generate hybridomas producing monoclonal antibodies to CLD18, splenocytes
and lymph node cells from immunized mice can be isolated and fused to an
appropriate immortalized cell 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

30 hybridomas. By Immunofluorescence and FACS analysis using CLD18 expressing
cells, antibodies with specificity for CLD18 can be identified. The antibody
secreting hybridomas can be replated, screened again, and if still positive for anti-

CLDI18 monoclonal antibodies can be subcloned by limiting dilution. The stable
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20 diflunisal (Dolobid), nabumetone (Relafen), etodolac (Lodine), oxaprozin (Daypro), and
indomethacin (Indocin). In another embodiment, such therapeutic agents include agents leading to the
depletion or functional inactivation of regulatory T cells like low dose 25cyclophospharnid, anti-CTLA4
antibodies, anti-1L2 or anti -IL2- receptor antibodies. In yet another embodiment, such-therapeutic
agents include ongubslonesecen cthastHisr qwdtytic s UdhadoT axotesivatiredytaxoieve; gelneitabin,

5-Fluoruracil, 30 doxatbieinfadramygin), cisplatin (Platinol), cyclophosphamide (Cytoxan, Procytox,
Neosar). In another embodiment, antibodies of the present invention may be administered in
combination with chemotherapeutic agents, which preferably show therapeutic efficacy in patients

suffering from sto@asihageaniiauemsRenmas e ARRIMMIEADERInaNARARALEer embodiment, the
antibodies of the invention mﬁébe admini,}téred in conjunction with radiotherapy and/or autologous

peripheral stetn cAPBPBORT RS PEREASACATDE BoAUSHR AR shessribBansierPiredngbodies of -
the invention mayfbeeagimitisiareabinennlif aiombiiimoniNar rare arishedigensalastad diam

anti-CD25 antibodr;lee QtLE%CAMl%ibodig%hg?#;@gﬁbargi-ﬂg@g&, an ?B'tiig 40 antibodies.
10In yet a further em ocﬁmenf,%e antbodies'd AvEntoR ay bea ministéred ifY combination
with an anti-C3b(i) antibody in order to enhance complement activation. As used herein,

phamaceuicallyasespighie seerghinaRL AN AY 17 solvents, dispersa media,goatngs.

antibacterial and antifungal agents, isotonic and ab delaying agents, an ‘ at are
physiologically cohspigite. imteefEr apFetHemcHPAST BIahi R Bl SsRIYREMVEXTESS OntrirHTEE aheh

subcutaneous, pa&?ﬂiﬁ@'b?%@'@s eﬁﬂ@r&ﬁ}éﬁﬁﬂnﬁﬁ@@@i@%ﬁse@y iﬁﬁ?jW@QB’ﬁﬁdﬁJ&?iW@ De_pending
on the route of administration, the active compound, i.e., antibody, 20 bispecific and multispecific

molecule, may be¥¢6HEtPiAn friattttaPid SFABEr FOESHIBOMILPSRY tHe BewBribttadtls Bid other
natural conditionspiiafidi yaEaetivate the domspeutibedy Acitapanee uticaliiacaniakie/sall” refers to a

ol st oo aohlonie s b eigp agpoud an s ot ot o

15  alternatively other eukaryotic cells like plant derived cells, fungal or yeast cells.
The method used to infroduce these genes can be methods described in the art such
as electroporation, lipofectine, lipofectamine or others. After introduction of these
antibody genes in the host cells, cells expressing the antibody can be identified and
selected. These cells represent the transfectomas which can then be amplified for

20  their expression level and upscaled to produce antibodies. Recombinant anﬁbodies
can be isolated and purified from these culture supernatants and/or ceils.
Alternatively, the cloned antibody genes can be expressed in other expression
systems, including prokaryotic cells, such as microorganisms, e¢.g. E. coli.
Furthermore, the antibodies can be produced in {ransgenic non-human animals,

25  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; Pellock,
et al. (1999) J. Immunol. Meth. 231: 147-157; and Fischer, R., et al. (1999) Biol.
Chem. 380: 825-839.

30 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 with toxins or radioactive isotopes. Nonlabeled murine antibodies are
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Examples of such salts include acid addition salts and base addition salts. Acid addition salts include
those derived from nontoxic inorganic acids, such as 30 hydrochloric, 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, hydroxy alkanoic acids,

aromatic acids, afipHatidBRHRASTHAHR S BcRTEReEHYEHK e pRbcBlsading thitndussies inihele those

derived from alkatieagastit mﬁ&b,m@mﬁaﬁmﬁo@mummgﬁasmeai@wﬁ apgithe like, as
well as from nontoxic organi,c amjﬁ%]s_, such as I\_I,N-dirg%nzylethyjenediamine, N-methylglucamine,
0

chloroprocaine, cRETHET AR ol ST RAS RAE; S-S, AEH RIS S (P 3 kan BeAtddRtdosition of
the present invensioraapléeladmiideid rifdibypacviarietyitifodieshags diewrzedthe aiinAsivéd. be
appreciated hy the.skilled artisan, the route..and/or mode.of administratiop will yary depending upon
the desired rgsult‘g’.hﬂeengc |\t/t§’ %%ir%spgrtfn s%ggr@\g B& ﬁ%géfr%r rv%itﬁoc%?ﬁ%rgﬁ% W Il%?oggﬂ“?ﬂe
compound againdtoapiiffakseisackpasic.conrelictoss|badador navlabieregictuditngddniptamts, 10

vansdermal atchss, 0 ANRENERPEHBIEH SRNERLSIEA Earsaisgonle Hogampajiole

polymers can be used, such as éthylene vinyl acetate, polyanhydrides, colic acid, collagen,
polyorthoesters, artsdigmitiachistedeinisins chip wsabitigazgueh formmtorstiedyenerally
known to those skillag, in ¢ gt e Fith R TSHIRAAREIHOBE ﬁlJﬁQrRﬁé%@feaﬁH YR RIAREY

15Systems, J. it Robinson, ed,, Marcel Dekker, Inc., New York, 1978. To administer a compound of
the inventioh%y c,(érgaiﬁsrcﬂft%?%)‘fda%iﬁ&f‘éti%,ailr’nw‘aybﬂ%ﬁ?'f?éeé’%aI?MS"B&)a&t Bielegmpiiasd with, or
co-administer theRxeoablnast withbadreatoriahteardventyitSSBRCOVEENM - FiF-xamplgrefRaapmpound
may be 20 administered to a subject in ropriate carrier, .far example, liposomes, or.a diluent.
PharmaceuticalIyegbcogib?&%}%%ﬁldgﬂ?saﬁz%gge% m%e%?{at%q%&ug%??%gl%lkg S'H]E?f%g%%es include
water-.in-oil-in-wamnﬁiEF mgiutsicbmsramnl@tmméntkariqblqoqsgimsI@Stgejaa’aset pte(é:ﬁﬂﬂ)_&
Neuroimmunol. 7, 2k gaBhamaceyically accentale Garare iobilfSaTic RGBS palptions or

dispersions and sterile powders for the extemporaneous preparation ofsterile injecta eSolutions or

dispersionst & he ehainoensttnhiegionaiedranyintJigit shaimyacebir sgicktiVeesersstarédsassknown in the
art. Except insofagias,any, sonvRnionarspediranag eptiaermpatible.with.thesactivg sampound, use

thereof 3 Oin thegharmaceutical compositions of the invention is contemplated. Supplementary active
compounds can &84 ks rPETSTES iRES e B FORNRIN S8 1085 R LERCERTDRD St SRESAfcally must
be sterile and stabigwiiey theigonditanseof sadnghacture and storage. The composition can be

formulated as a solution,

20  b) Humanization
 Antibodies interact with target antigens predominahtly through amino acid
residues that are 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
25 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 inﬁlude CDR sequences from the specific naturally occurring antibody
grafted onto framework sequences from a different antibody with different
30  properties (see, €.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. 8. A. 86: 10029-10033). Such framework sequences can be obtained from
public DNA databases that include germline antibody gene sequences. These

germline sequences will differ from mature antibody gene sequences because they
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microemulsion, liposome, or other ordered structure suitable to high drug concentration. The carrier
can be a solvent or dispersion medium containing, for example, water, ethanol, polyol (for example,
glycerol, propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof.
The proper 5 quiditﬁ{ can be maintained, for example, by the use of a coating such as lecithin, by the

maintenance of théltaghirsdigs sRmpsisdyiastisarbleskvariakdp eaien shirbyrthéouseddisir@@ants. In
many cases, it wijl enprefaiableneinchislarsPNis-AABALS. AL SXMERIEs SHOS. RAARIGRRP!S such as

mannitol, sorbitol, or sodium chloride in the composition. Prolonged absorption_of the injectable
compositions carfeSTBPAPSERyRt ABtH: HY R SEFRGGAYHERSIAES SHdRrdl ddedvinutifees)¥ absorption,
for example, mongstearake salisabld gelatin. Bierikinipabiensalidtionasrmnd ey epMacBy
incorporating_the active compgpund .in the required.amount in an ropriate solvent with one or a
combinationg%f 15 ‘%ﬁ’étnlflstgen%‘5?&%5%%%\98%%“@%%8%3%@@aﬁil‘fﬁ "[iS?fll?ﬂﬁ?'r‘ofiltration.
Generally, dispersionsareqrriepartdmyeimodr pegaiing. thertetiveso mpoyischiatie smstetives/éhicle that
contains a basic digpersi mgﬁai i e ' ients. from those enumerated
above. In the cas%&ofgsé%eli(rel{le po glrrgqﬁ)grl %@g%gﬁ%%@%ﬁé%éﬁgﬁ%g%g%s‘ﬂo%ﬁggaﬁg?tﬁglf)referred .
methods of p_repé%@ﬁi@??%ﬂ@ﬂawl@rﬁﬁgﬁfré %&éﬂﬂ%ﬁge(ﬁ/@mﬁmmwémca%owder of the
active ingredient plus apyadditipnal desiraddnaredianidomahy vl mipliaditered salytion

thereof. 25 Dosage regimens are adjusted to provide the optimum desired response (eé%.],_ a
therapeutic ¥8spdHees. ¢idhe eaisipm aidhagi Betud ARPie HihiRatirkheayy arndl igtaeh#Woses may
be administered Qugudine epiRariose TBR hegiiapartienativredusdear focirRsRemsdntigated by the
exigencies of the therapeutic situation. It 30 is es eci%IJ%/ advar‘itﬁgeou,st ormulate é)arenteral

f
compositions in dFSHYeSSAHSRSHITAPER4R BF SR SHRHB SR IifHARF MO RE B8 ge unit
form as used heretgirefessdmpiiysichlly disareiembiitedsuitdtbds waiiabjedgsrgehior ghensinbjects to be
reated; each unit contalns ypredetemined quanily ofactivs campound caleulatqeLto praduce the
desired therapeuﬁcqélﬁ%cet I ASS0CTALON With the FeauiTe pharmaceu%lcal Carmer. The specification for
the dosage Uit fdight cfainelpadentioquencedictatattbyedniidre i dsperidention gayitde uaique

characteristics of e ative campeuariandsine RastisHipsieraApsUicaliagt Lo .ne.aahiguads and (b) the

limitations inherent in the art of compounding such an active Scompound for the treatment of sensitivity
in individuals. Ex&%réss%ﬁtﬁna%ﬁ@ebﬁi@arﬂgm?éem&b@%fﬁﬁeﬁiah%‘iﬁm&&sm WEEPBSUble
antioxidants, suclp@g asgarbismaidaaysisine iy dioehint darisbdivp isiicte sppaiumanedabisulfite,
sodium sulfite and the like; (2) oil-soluble antioxidant ,succp . o
set of short, overlapping, oligonucleotidés and combined by PCR amplification to
20 create an entirely synthetic variable region clone. This process has certain
advantages such as elimination or inclusion or particular restriction sites, or

optimization of particular codons.

The nucleotide sequences of heavy and light chain traﬁscripts from hybridomas are
25  used to design an 6ver1apping set of synthetic oligonucleotides to create synthetic
V sequences with identical amino acid coding capacities as the natural sequences.
The synthetic héavy and kappa chain sequences can differ from the natural
sequences in three ways: strings of repeated nucleotide bases are interrupted to
facilitate oligonucleotide synthesis and PCR amplification; optimal franslation
30 initiation sites are incorporated according to Kozak's rules (Kozak, 1991, J. Biol.
Chem. 266: 19867-19870); and HindIIl sites are engineered upstream of the

transiation initiation sites.
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10 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,
ethylenecliamine tetraacetic acid (EDTA), sorbitol, tartaric acid, phosphoric acid, and the like. 15For
the therapeutic compositions, formulations of the present invention include those suitable for oral,

nasal, topical (incKfiifgBubsabeary sdiikghiaphadciaridblginagions/dhp ausimired sxpdirgseadion. The

formulations may Genuepismtly heRieseRtedimmnitdasagedonrandmay ReMeRaedfy fny
methods known in the art of pharmacy. The amount of active inﬁéedient which can be combined with a

20 carrier materialt5 B ARPLAYRREE5 A e RS rioRP T e fen dRTEF TRt 8aB1eeEM8ing treated,

and the particulargngsiecitastininisiiatin cadiechmnunt oflacine lngiédient whighkaap be sembined

with a carrier material to produce a single dosage form will generall that amount of t

composition whicl BF %’E@n #ﬁ?’éera%‘g%gggeﬁés&g%@gﬁgéﬁ?@ﬁ%ﬁg}ﬁ%@ﬁﬁ%ﬂﬁﬁg?'c ¥, this

amount will rangepfroin abobiti0:6¢des campitdeatio groinetyPdiRegoariéntibimptivdning kefdient, preferably

from about 0.1 pegei%}agoq%ég_798%%%&;[,8'%@19@585%@ ggighagg%tn (Heegﬁggt t& e}xt,)?lugg,o percent.
tion whic e fo gl a ]I

30 Formulations of the present Inv re suita vagin ministration also include

pessaries, tampomsokaeipengEly) sastadsanisdr sprapneratelintioneliEsdidmigenstash ¢arriers as are
known in the art tg\ue ARREe I BIE,DARACErTRENS AT AT PG LI TR0 8 Al iR Mg theljen of

compositions of this invention inc udeéﬁgwders, sprays, ointments, pastes, creams, lotions, gels,

solutions, pattheSERHTRREPAN form iG@%@ﬁﬁﬁd@ﬁﬁ%aV%‘@’?ni&e’@%Ynﬁ’éPsl?érﬂéséf@mﬁtfﬁns with a
pharmaceutically. aeegiiahlvealdiing Tehpilkh ey thearaMaby Bshbuliarsc QLhRre petidntmwiich may be
required. 5 The phrases "parenteral administration” and "administered parenterally” as used herein
means modes of gﬁirﬁ@\g%ﬁu&h&’tﬁﬁﬂe@ﬁ?e}%?%ﬂ%f%gﬁ%ﬁ 5ﬁ?nﬁﬁ§‘tl§at Y i"ﬁ%ction, and
includes, without krpitedioen iRiravenostsdtstramuscular, intraarterial, intrathecal, intracapsular,

intraorbital, intracardiac, 10 intradermal, intraperitoneal, transtracheal, subcutaneous, subcuticular,
intraarticular, subcapsular, subarachnoid, intraspinal, epidural and intrasternal injection and infusion.

Examples of Suitabe eegoesusaddhioraigaéonbuaninet Wit adylight shapoyasirncIs ghas
pharmaceutical cQmnasitiaps,eiihe inyertiRdngusswatehethanabipalyolsisueh asalygearol,

propylene glycol, polyeth aIe_ne g;iacol, and the like), and suitable mixtures thereof, vegetable oils, such
as olive oil, and ifREbIE BRganstatsstralyadeny i etn i IBARECTRMR IRHARY UhFF BCRTEMRined, for
example, by the ugeRteprlineMALHRISnSHERsATIR GBI MAthennaimie BanessiaerRalted particle
size 20in the case of dispersions, and by the use of surfactants, These compositions may also contain
adjuvants such asHteRerbambaed, tih g af’é’ég:#?s,v&ﬁtﬂfra IRt ’aﬁ%fléw%éfﬁﬁgeﬁtﬁ htd
Prevention oftthe giesenrbe nhmsfereardanidnug mdls behahsare dliizatHilsydsteritioation jprsticeelires, and
b_y the expressing both chains. Plasmids for use in construction of expression vectors for
human IgGx are described below. The plasmids were constructed so that PCR
amplified V heavy and V kappa light chain cDNA sequences could be used to
reconstruct complete heavy and light chain minigenes. These plasmids can be-used
25  to express completely human, or chimeric 1gG1, Kappa or IgG4, Kappa antibodies.
Similar plasmids can be constructed for expression of other heavy chain isotypes,

or for expression of antibodies comprising lambda light chains.

Thus, in aﬁother aspect of the invention, the structural features of the anti-CLID18
30  antibodies of the invention, are used to create structurally related humanized anti-
CLD18 antibodies thatl retain at least one functional property of the antibodies of
the invention, such as binding to CLD18. More specifically, one or more CDR

regions of mouse monoclonal antibodies can be combined recombinantly with
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25 inclusion of various antibacterial and antifungal agents, for example, paraben, chlorobutanol,
phenol sorbic acid, and the like. It may also be desirable to include isotonic agents, such as sugatrs,
sodium chloride, and the like into the compositions. In addition, prolonged absorption of the injectable
pharmaceutical form may be brought about by the inclusion of agents which delay absorption such

30as aluminum mM&RYSdsmE faaguntiregionsandbBRnientaneAddisermatesnabinaetof the

invention are admifisiesrd inehvatadinamiptn DY sibsddiseepsminigctiamn,£f. Yang et al. (2003) PNAS,
100 (12): 6914-6939. 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 exBingiag @lintix O &dprearaig peréerably, 0.1 to 90%) of active ingredient in

“combination with harmacepticall ceptable, carri Regardless of the.route of administration
selected, theggom?)ho%ur%‘%f%et'ﬁe %ﬁﬁorﬁ fR.oa, E;ﬁ% caﬂaa{’e d%%:mmw e FoaPatEd form,

S present invention, w may be used’in a sui
and/or the pharmbirginticadsepsnpaditisriboet the fortisanthio vemtiphssaleegfoHhiBateW ésterpBdwmaceutically

acceptable dosqqﬁlmﬁ%zl@&g%x QHRﬁ%'oW%%B%@%ﬁ}& Othose of skill in the art. Actual dosage

levels of the active ingredients in the pharmaceutical compositions of the present invention may be
varied so as to obtain an amount of the active ingredient which is effective to achieve the desired

therapeutic respopgg ikérhacR W dRRE 67 L AAFBARSItIoN, and mode of administration, without

being toxic to the patient. The selected dosage level will depend upon a variety of pharmacolcinetic

factors incldding the HEHiRPEr Hhd2 & rartPadiss iSRS R Br AR 8N bs - EFaMRLIT eWiBIdFEd, the route

of administration sigrdrm@agisagspinisiationatha fateipfrieliosmof Aerpaitelylaneemppasd being
employed, the duratjgn of 20 the treatment, otr:ﬁé’druégog, compounds angor ma%erials used in
combination with FABPSAIRGRE REREBNHEh L MBIETEPHE 2P et YREVBHRiSAT J¥neral health

and prior medicalftiistedyuaf, e qateny beincetreatelchciod HikEniae thromvah daphynaintithbeomiadical arts.
25A physician or xeterinarian having ordinary skill in t t adil termine prescribe the
effective amount §f gfﬁ)eh%rﬁgﬁﬁm%cﬁ%%?cgm%gﬂgn%iﬁa%ﬁaggfe%?fe, c{ﬁ%‘e&%%d;ga ia %zr

veterinarianléoulclstarenhosesisoind digbpedomenet Haithveisiowegimploy e Rynsnidseutical
composition at leyglglowar,faan dhat redpiaddBraatdoraliesithadesiied ihatmpedticigffect and

gradually increase 30 the dosage until the desired effect is achieved, Iiarﬁleneral, a suitable daily dose

of a composition 8ftEFBIRRENEHN QRRBR tHEREMbAAL SKHRSHYM SBEHE FHicH i tHRABE R dose
effective to produggigdfiesaps biGRiesbdmdaeefiecttrcdose will generally depend upon the factors

described above. It is preferred that agministrati intravenous, intramyscular, intraperitoneal, or
subcutaneous. IO dgeerme ?f gﬁe sgecteds antqp&}ﬂ)elé monogl%nal antl%ocﬂes biad 1o urﬁ’que
20  epitopes, site-directed or multi-site directed mutagenesis can be used.

Isotype determination
To determine the isotype of purified antibodies, isotype ELISAs with various
commercial kits (e.g. Zymed, Roche Diagnostics) can be performéd; Wells of
25 microtiter plates can be coated with anti-mouse Ig. After blocking, the plates are
reacted with monoclonal antibodies or purified isotype controls, at ambient
temperature for two hours. The wells can then be reacted with either mouse IgGl,
IgG2a, IgG2b or IgG3, IgA or mouse IgM-specific peroxidase-conjugéted probes,
After washing, the plates can be developed with ABTS substrate (1 mg/ml) and
30 analyzed at OD of 405-650. Alternatively, the IsoStrip Mouse Monoclonal
Antibody Isotyping Kit (Roche, Cat. No. 1493027) may be used as described by

the manufacturer.
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preferably administered proximal to the site of the target. If desired, the effective daily dose of a
therapeutic composition may be administered as two, three, four, five, six or more sub-doses
administered separately at appropriate intervals throughout the day, optionally, in unit dosage forms.
While it is possible for a 5 compound of the present invention to be administered alone, it is preferable
to administer the EMfteRetEie adysitceutical formulation (composition). In one embodiment, the

antibodies of the mveratipRoraamdsdinpnstarcbyicion spsaitahi Howsainuaws Jafusion over a
long period, such as morgi%%ﬁg%? 24 h(%)rs, in order.to reg[uce toxic side effects, The administration

may also be perfdM&d'b SRRSO ABURL USSR B 5188 R rE B KIS of from 2 to
12 hours. Such regisnesamaynbe nepdatad dinesaxpressiiimas.asinesestantaicfeexampla after 6.
months or 12.months. The dosage can he de ined or adjusted by measuring the amount of
circulating ngnoc?g?faqe a(ﬁy&fﬁg%oi%p%%%%ﬁ? &%o%x%rgrsﬁ}]ﬂflst ﬁ’gél’él-‘ i ag rio%%i%é%s%?np by using
anti-idiotypic antilvouédgontjichntdrgei:tbe withi-@riodsantibuditsnimy eicnvotbe] emtiimdieent, the
antibodies are adpigigiered Dy MAMRNANGE SARIABK UG 3% TBs ONGE ANEEk{QRaReYPd Of 6

months or more. 20 In still another embodiment, the antibodies according to the invention may be

administered by &tegitiel? imehudifigioneshingsitns s anubetso4ddnbsiad aptidg6ilantidady an
infusion of an antiady Ao SPKREORMEAESIP A mAigisalenant ReFeman makbaFepeated,

e.g., 7 to 9 days later. 25 Therapeutic. compositions can be administered with medical devices known

in the art. FOP exdApIEYiRa Prdeteiniagn D BarAmR cs SHe PSARAlEEd b BeRi G SMASYiMihtion can be
administered withFaoseidiztesdtynosieligin mjaction sevieepipehias thesleiaesincinsieg in US
5,399,163; US 5,38@,815’“1; US 5 3\»/\1}# 35'.#}8@%@64& ; US 4,%?1?}?80;.U 4,790,824, or US
4,596,556. Exampfe§ of WeftKn sn’ﬁﬁfgs Sard HioRETE RORASITRAL BT eRiBRBhclude
those described ispddifidl ¥i8ds608; whicklelisclesesramimipkamntatiednuf ritnfusidotipnnomafoe dispensing
medication at a controlled rate; US 4,4 4 ichdisclos ther fic icefor administering
medicants througﬁntlﬁie%}é?gh %84%%‘%1 %\r/vdﬁ\lé\g%%ﬁlgc%gg %gsr%gg?ec:g%[%%nﬁiﬁﬁfgiéﬁz%ﬂ%@ for delivering
medication 4 a pFawiesdeit shorkeatearUs suured 24 doprohedistioseslganafrabie fiols isaplinatable

infusion apparatug faEE@NHnK R AHOAIRINGIA LI S HhARI. 195, Whishugiselanasanostalie drug

delivery system having multi-chamber compartments; and US 4,475,196, 5Swhich discloses an osmotic

drug delivery sysi@MORBmAY W%éﬁ?ﬁ?p?éﬁfﬁ%@ﬂ%ﬁ%ﬁs@aﬁ& 8rTEATHRS BPOIGINEN to those

skilled in the art. khgRda Simborilamttltheramibndicsnct thedkseslipraaipbeflo/miHeaked to ensure
proper distribution in vivo, For example, the blood-brain 10 barrier (BBB) excludes many highly
ychophilc compBiRHEeS B AR AR (loraGETTEr e EAtnaE B PR et o oed e BB (i
desired), they cambe-faireutated , fsine fampis;emct posonsesy ¥ aray éth edsdofnmaaldiifactiring liposomes,
see, e.g., US 4,522 811; 5,374,548 USR gstad Iis% omnes £oMm gﬁ%@ne or more
moieties which arlélss%?éc?lii\glz?)? t%lgﬁ}sgﬁ?é%%o%% E:i?%5 ce??s rb% B a@?@ry &

above and examined by fluorescence microscopy.

Tight junction proteins tend to be intémalized, if cell ceHr contact to neighbouring

25  cells of particularly adherent cells is lost by e.g. detachment of cells. Cell surface
expression of CLD18 can be optimized by a) adjusting culture conditions, e.g.
culturing in higher cell densitiy in a standardized manner, using mild detachment

* (e.g. 2mM EDTA/PBS or accutase), processing at room temperamre,uénd adding
inhibitors of endocytosis (e.g. sodium azide) or activators of CLD18 transcription

30 or translation, and by b) selecting and cloning of cells maintaining CLD18 in high
levels at the cell surface, e.g. by selection with antibiotics in terms of transfected

cells, by immunomagnetic or FACS cell sorting, and by limited dilution cloning.
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15 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. Commun. 153: 1038);
antibodies (P.G. Bloeman et al. (1995) FEBS Let 357: 140; M. Owais et al. (1995) Antimicrob. Agents
20Chemother. 39niBo)yefhthseadentamisroseapA receptor (Briscoe et al. (1995) Am. J. Physiol. 1233:

134). In one embCientolhsdvERUa. IR e BReLiAARNAAR o g e RliBN.Ase Jormulated

in liposomes. In a more preferred embodiment, the liposomes 2 5 include a targeting moiety. In a

most preferred emisSdrhdHRINE tRE sBotle® mpabediesiianbvips serlie s e dddbf.bolus
injection to a site;piagiaalindhRdesiked ey Catli J88 SHR BLALUNOFT REAQNNIASIHORHRWS be fluid

to the extent that easy syringability exists. It must be stable under the conditions of manufacture and

storage and FusEHEHIRE R RPaMRPeREshOAt &R SERtfertith G bhrdasgrtive Ao akh as
bacteria and funghditiza fatimerse sxpediipeniraptivodias cidnednweasomnern badfeimuaadio prevent

or reduce their transport acros lacenta. .This can be done by.methogds known in the art, e.g., by
PEGylation of thé %%B%‘&?e‘s“o%%gé‘@@ %? lgag%x)%as& e%?‘s?nigﬁrt%%rg réﬁe(r%n%(é 55}{] b&'tlde to
"Cunningham-Ruidi8s C rid¥ido-gip@mifith BIOKEé&nhpedidl}a9 2xBitlogical actipitieych. Cells
polyethylene-glycgl ithmu bulin.caonjugates I z ' radation. J. Inununol.
Methods, 152: 177/- }%%P gﬁg{ %&L_"Qﬁ%ﬁéﬁﬁg@’%ﬁgﬁ%ﬁﬁéﬂﬁ%‘gﬁ%ﬁu%&%Bﬂﬁ‘.ns, Ann 5
Allergy Asttifia Ifsiubelrepgteg7githagionotisaphgaibtiedity agrinsl BB der 6 mimait (R&&py can. be

measured by objagiivefumaisespanses whichcean eitherba RamBisisrn R Hial-Acsemplete response
(CR) is defined as no clinical, radiological or other evidence of disease. A 10 partial response (PR)

results from a redGeRHRIH aRjife RrytagiPerbry ender thiasasotondiingn Rl GhibeRession is a

measure that chajagiadzasdipe dusaktitvefiHiaabigstive tumor response. A "therapeutically effective
dosage" for tumor therapy can also be measured by its 15 ability to stabilize the progression of

_disease. The ability of a compound to inhibit cancer can be evaluated in an animal model system
predictive of gfficasiaindiimaniésaiois. dslleroativelpbieiy gt ophety ila eenpabitioh fandberevaluated

o examiing el g oA e ANl AV L PRORASI R 1R s v
non-/permeabilized, paraformaldehyde fixed cells surface localization of CLD18
can be examined. Additionally targeting of CLD18 to tight junctions can be
‘analyzed by co-staining with tight junction markers such as ZO-1. Furthermore,
20 effects of antibody binding and CL.D18 localization within the cell membrane can .

be examined.

Western Blot

Anti-CLD18 IgG can be further tested for feactivity with CLD18 antigén by
25  Western Blotting. Briefly, cell extracts from cells expressing CLD18 and

appropriate negative conirols 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 ﬁaonoclonal antibodies to be tested. IgG binding can be detected

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

Immunohistochemistry
Anti-CLD18 mouse IgGs can be further tested for reactivity with CLD18 antigen

by Immunohistochemistry in a manner well known to the skilled person, e.g. using
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20 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 subject's symptoms, and the particular composition or
route of administration selected. 25 The composition must be sterile and fluid to the extent that the
composition is debiafarralBghsdange . asetagitireth osesestioaariarsihemhaddtdiswaffered

saline solution, ethangls peke! ({%egm&@maw@@,ﬂ%ﬁpwm&wspkmg iguidheglygihigylene glycol,

and the like), and suitable mixtures thereof. Proper fluidity 30 can be maintained, for example, by use
of coating such a&fBBIRsIPBYNGh IR fstienss FeP it e gisal inrasedsse B e &rsen and by

use of surfactantsalfyarecasesed nteicnaidaded il dBOIRRIC AgRNISNIOSRAMIIGIUTArS,
polyalcohols sucl‘¢ asg)ﬁﬁp%ol 1gor itol, §(} lum chloride in the compagsition, Long-term
absorption ofthe {fifectable bﬁi{) Sifofs & B GRERBBR Sy At G- Ssition an
agent which delays-aiasapiicn;forgexattbplicahemihumonirid 8 asatbeoingahaitd. folMved the active
compound is suitably pretec scri ove, the.5compound may.be grall inistered, for
example, with anﬁlﬁrexret%%é?elﬁgt% gdr)g%gé%scl?nﬁg%te% edib teagglfnrrleorl.l?v.oﬁgggta%a | g?ﬁto%\?sggr%ﬁeé Invention
The antibodies (ifBIGHiRY dasardinecoriigyeadotsibpénitiéedmultispecifics, 10 compositions and other
derivatives described herein) of the present invention have numerous therapeutic utilities involving the

treatment of disorders invglvigg cells expressing CLD18. For example, the antibodies can be
administered®o cBhagacytiernd Cgll Inilling drexitissof sntibadiesinsvitiects, e.g., in vivo, to treat or

prevent a variety pf gigafslers sitinassiReFR46pesi e ISreHk-As DS ARBRIRs M bo daran "subject” is
intended to include human and non-hyman Enimals which re,ﬁoond ﬁo the antibodies_against CLD18.

Preferred subjectnOEHEHIMAR FEHEAL @S AR & THIRE SR HRIR GRRIETE RS CaMEfiorated by
killing diseased cgts, taspastieflancalisehdraatiridgddeyidnyalieretrexphigispienipatternigfigiL D18

compared to norngarLgeIIIls. 21_1001r ék}géﬁge%i%ieffex%ég ;he treatments discussed herein is preferably
achieved through'thé TUtchoRa propel%ies o e an{lbodies of the invention to mediate killing of cells

e.g. by indutthg complement dependent cytotoxicity (CDC) mediated lysis, antibody dependent cellular

cytotoxicity (ADCEJrch?gg%%%%gg é%ﬁ %?%%%gggggwa B@k@_sion, and/or phagocytosis,

preferably by inducing d/or ADCC "mediated lysis. For example, in one

embodiment, antiBogibs eriapmhencisestdn BN udEY writabenemiest WRACAUEIRBTigenic
disorder, e.g., a dispideiahaianierzediby fem3RNIBPenss OLHBOHERHS E¥PIBSSINGypadad 8 including,
for example, gaStggngieg]%gghiﬁlgaﬁon, followed by lysis of contaminating erythrocytes. Washed
20  effector cells can be suspended in RPMI supplemented with 10% heat-inactivated
fetal calf serum or, alternatively with 5% heat-inactivated human serum and mixed
with *'Cr labeled target cells expressing CLD18, 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 bf Europlium with the
25 enhancing ligand which is released from dead cells can be measured by a
fluorometer. Another alternative technique may utilize the transfection of target
cells with luciferase. Added lucifer yellow may then be oxidated by viable cells
only. Purified anti-CLD18 IgGs cah then be added at various concentrations.
Irrelevant human IgG can be used as negative control. Assays can be carried out
30 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
“ chelate in the culfure supernatant. Alternatively, luminescence resulting from the

oxidation of lucifer yeliow can be a measure of viable cells.
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Examples of tumorigenic diseases which can be treated and/or prevented encompass all CLD18
expressing cancers and tumor entities including stomach cancer, esophageal cancer, pancreatic
cancer, lung cancer, ovarian cancer, breast cancer, colorectal cancer, hepatic cancer, cancer of the
gallbladder and head-neck cancer. These cancers may be in early, intermediate or advanced stages,

e.g. metastasis. Hie UIIIMAGRHEICRGOMRNRIERIT AN S edeaf Healnen  dessheg agrording to

5 the invention ma% also, be Lﬁed for immunization or vaccination to prevent a disease described
herein. In another EATEBHIFERERGBONSS 5% TRBARRRIHEN RAHiBl nptirgateptiradies of CLD1S or

particular forms of CLD18, or levels of cells which contain CLD18 on 10 their membrane surface,

which levels can tlaen bF;ﬂQ,'f;e(% to ¢ rtain diseases é)bg'sease symptoms such as described above.

Alternatively, the antibodies can be ﬁ’%’eﬁ’i%t%téﬁll“é'té orinteract with the function of CLD18 expressing
cells, therebyimpIMatingjcivd seGlkI28 mpintdinsmadixt s af fhethieasiditf kiseatidrecpbieved by
contacting a samp&g- g Q r&l mq J Qg a%i- antibody. under 15 conditions that allow
for the formation of g?gomp eﬁ{)etwe(?n thg%f{)oéy arrmg CL qf&fg%\rﬁi/né%%ﬁ?glégr%%%l t?’gtween the
antibody and CLDa®aireddEasetelgathin compared fAone taihplekiind pevnrolsadnisienine. thereference

sample. Antibodigscof g iV ertipn 6an ferpitialndesiad dok theirbiading-acliyiy. 2Qasspgiated with
therapeutic or diagnostic uses in vitro. For example, the antibodies can be tested using flow cytometric
assays as describBtEREIePE MEAREIRArLAAVHFS AR BERS Y Genrky attemsd onime a

effector-mediated @f&gm%ﬁrpaihmimly,emum galgg' Qjﬁiﬁﬂg}@q&f@@hw&mfb@mé@r%ﬁm ahgslls 25 "
expressing CLD18, ¢ e assayed. For example, the ability of the aptibodies to trigger. CDC and/or
apoptosis can be igsﬁggje : ﬁ%t’ggﬁ?%{ %ﬁéﬁ%oflosr @BC(E?%E%WB&BE: e%qBH,Oﬁ%?é%ﬁ?Ia?tclustering
or apoptosis are descnitiedizessire. FhetabfitOdiRswfitbe paeniicmcahdne hesaddeadelicis ifindlo or in
vitro one or more 30 o%tt}gﬁfgll %r&g,tég) ' gltggt' %e :c&%éPéwa}gcgf&‘!‘ﬁB_ 6%%91/0 %iff rentiation of
a cell expressing &b 133; to |I$a cell x&%glsing é\f_ fé; {6 mediate phagocy?o&s o'rfg Cé% of a cell

expressing CLD1grimtisechriasepiesass rffeddod telies 1 spbidiend DA eledl dkpressimg @hD18 in the
presence of f@mptﬁéﬂ%%&%%diﬁlﬁea&?a@wﬁ@&E&h@@%ﬁ%ﬁ@&%@%&@ﬁ&&& homotypic

adhesion; and/or to induce translocation into lipid rafts upon binding ( ,
In an alternative assay, induction of CDC can be determined on adherent cells. In

one embodiment of this assay, cells are seeded 24 h before the assay with a density
of 3 x 10*/well in tissue-culture flat-bottom microtiter plates. The next day growth
medium is removed and the cells are incubated in triplicates with antibodies.
20  Control cells are incubated with growth medium or growth medium containing
0.2% saponin for the determination of background lysis and maximal lysis,
respectively. After incubation for 20 min. at room temperature supernatant is
removed and 20% (v/v) human plasma or serum in DMEM (prewarmed to 37°C)
is added to the cells and incubated for another 20 min. at 37°C. All cells from each
25  sample are added to propidium iodide solution (10 pg/ml). Then, supematants are
replaced by PBS containing 2.5 pg/ml ethidium bromide and fluorescence
emission upon excitation at 520 nm is measured at 600 nm using a Tecan Safire.
The percentage specific lysis is calculated as follows: % specific lysis =
(fluorescence sample-fluorescence background)/ (fluorescence maximal lysis-

30  fluorescence background) x 100.
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In a particular embodiment, the antibodies are used in vivo or in vitro to treat, prevent or diagnose a
variety of CLD18-related diseases. Examples of CLD18- related diseases include, among others,
cancers such as gastric cancer, pancreatic cancer, esophageal cancer, lung cancer and cancers as
those listed above. CLD18A2 is also expressed in differentiated normal stomach cells. Possible 10
antibody induced pikabsidécelfeetdifydabimgohtnosh eslisniinhe: reduced or avoided by parallel

administration of stomach protective drugs. such as antacida, or inhibjtors of the gastric proton pump
such as omeprazfnilloo?a F’te%{% eﬁ%‘é}‘?f 90 ui gﬁﬁél?gﬁ LI é’&%ﬁ%ﬁ%&ﬁ‘ﬁ%ﬁe‘%ﬁ?ﬁfﬁ?ﬁ %Sf‘ncﬁ&itions of
th(? invention i_n vifar tﬁw@%@im@ﬁaﬁ@ﬁﬁqﬁhﬁm qbrgianmoamﬂe s@ed@b;ﬁt@ﬁ@iof ordinary
skill. As desc“be‘b”‘?&(%@ﬁ&"&ﬁ%%Mr&%‘é&@%@?o}”ggﬁt'é}%@@ R$ GBsaupmisiared with one or

other more therapeutic agents, e.g., a cytotoxic agent, a 20 radiotoxic agent, antiangiogeneic agent or

and immunosuppesdsivendiseirristeduvastisd indiresionroVifndire dpoite dingeienseeandtibodies of
invention. The antjpodycanf IKRAIIPVNS, ARG MRS ARFAYD YPRGRIHE L RLSRARS Fgmigistered

separate from the agent. In the latter case (separate administration), the antibody can be administered

before, after or coRturie MR/ 4Rith HecseMosr earisarenle sanabmatietbie 8 \SrirBandr Rittiml therapies,

e.g., an a:nti-t_:ancm Fm;tmzaqv%cszﬂwiaﬁu %@Esﬁd&ﬁﬂﬁ@ﬂi&@?ﬂéﬂd%@ﬁn&ﬁ%@_%ﬁfﬁ, .

anti-neoplastic agents such as listed above, Co-adminjstratign of the anti- antihodies of the

present invention %WE’H&%F&B@‘@E&%H@@‘E&%E?R&\? IR 2% CBP AR AR\ ARLROG S rate via

different mechanisanshyicleling:d eyibimdareiiceatljodvaiiasleddis. IBSDER EDraletiiMsitfinnaan solve

problems due (o deyelopment of esiancep Ay 00 3 chagds In e anigeniai of dg ymor cells
fve Wi an F@de gr pglr%lcu%r &mbodim

which would render\{ttlzem unreactive with the n anot ent of the
invention, the su@%ﬁb@ﬂglﬁdnﬁnﬁsmm@tﬁé@wﬁmﬁm a@iﬁﬁhaﬁy@rgat@ébwitﬁuaima@&@qr}ic agent
including antibodigs targeting, VLR QMERAR SR80 MYUS GIRTSAIGANRRURIS Johibiting

angiogenesis. Prefreatment with or parallel applicatition of these drugs may 5 improve the penetration
of antibodies in b@HEeaHBY Jabsligdotreas piBRdyodimeleyr it ﬂ%rﬁ%&?ﬁt% $6lfetteing
administereddhe grtibogy isRAdiianalydreatedwthRcomprivadinikiieg,oro wikHasaydpceptor
signaling including monoclonal antibodjes %i%ﬂigt%;%fthe,EGFR receptor 10 as well as chemical
compounds inhibiftty S5hakfy RIHEREdSH8 SPRAN SPIGRIBTh AT B8RS 475 -eg:)ecific
effector cells, e.g amftectpr eals dvikdonio abrwrpositynSoeny tagilyodiesteseattisphelticanditiispecific
mojecules) of (he iyenion can AERRE A YRAds EIaRaNic.adents, Bllostol gells [ faraeting can
be human Ieukocyfés SUCH &S macrophnages, neutrop fis OF monocy?és. Other Cells’ fu e
eosinophils, naturaiskived feits ancrythethiydtostign riscemomeribenaing be BNk deahedisdffdbtor cells can
be obtained;_f m I:Qﬁ sHpieqtigpe treated. The target-specific effector cells can be administered as a
suspension of cells in a physiologically acceptable

Preclinical studies

Monoclonal antibodies which bind to CLD18 also can be tested in an in vive

model (e.g. in immune deficient mice carrying xenografted tumors inoculated with
25 cell lines expressing CLD18, e.g. DAN-G, SNU-16, or KATO-III, or after

transfection, e¢.g. HEK293) to determine their efficacy in controlling growth of

CLD18-expressing tumor cells.

-In wvivo studies after xenografting CLDI18 expressing tumor cells into
30 immunocompromised mice or other animals can be performed using antibodies of
the invention. Antibodies can be adminstered to tumor free mice followed by
injection of tumor cells to measure the effects of the antibodies to prevent
formation of tumeors or tumor-related symptoms. Antibodies can be adminstered to

tumor-bearing mice to determine the therapeutic efficacy of respective antibodies
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20 solution. The number of cells administered can be in the order of 108 to 1 09 but will vary
depending on the therapeutic purpose. In general, the amount will be sufficient to obtain localization at
the target cell, e.g., a tumor cell expressing CLD18, and to effect cell killing by, e.g., phagocytosis.
Routes of administration can also vary. 25 Therapy with target-specific effector cells can be performed

in conjunction witfCotffEHEE cHHRTe STV S nTBsasssiar gatdurear sraaed xeymplemantidaibodiherapy

using the composiigns-abihesnentaamad oreifesiaraats amad-wiiiihisrecomprsilipns can be
used in conjunctiog with chemgthera,p . Additionally, 30 combinatign immunotherapy may be used to

direct two distinct BT pehfia e lowalelasist Sangisserois wbibiesIsIRthsRt-CLD18
antibodies linked tandinitiee 1R Lo antiGRranydbefAsas uhaqrjtenetio ity gSostmaneaeptor
specific bindigg agfents. | Bis;?ecific. %ndfpl%lti%pgci][‘i rgolec% Ie%.of ﬂte invention can,also be used to
modulate Pc-gamiial oy BcGINhabs IEVeTs SRSt o AHaPeries 25Ty BRHIRY amPaliSiiting
receptors on the dellisaefaated MiktuseteidaestieFcomtelpteageran aldalivecughly fimvehigzmatphise. 5 The
compositions (e.g ihadi i ifi ' i ir nagonjugates) of the
invention which hg{/%%éﬁ%% e%nsﬁ éllgn%?lcrﬁdgKs;|%%gi%ggg%gs%%%gyosﬁ?%%g%o% %r%if\ﬂ which bind
complement, can %o Bipliseiéipn the(drBdénentibpdism pretiaderiyn sréudmbudeiners SLINS treatment
of a population 1Q.0f eells camprising fatke tealawithabinding Aaen Ok IReNYaNteHaRd appropriate

effector cells can be supplemented by the addition of complement or serum containing complement.

Phagocytosi<of taHjetcand ibather WiiFisshngitish cht SRTHEHRNBSIE AR Prediftrstadisly binding of

complement protejids. cifcafiatarm bodispaeidanastBelsctorie d Wit stheisonnositirsef, the invention
can 15also be lysed by complement. In yet another embodiment, the compositions of the invention do

not activate complement. The compositions of the invention can also be administered together with
complement. AccBitagpky maiplipinghe scope of the invention are compositions 20 comprising antibodies,

multispecific or biﬁecific mgléa(iyles and serum or COQ?%I men;..These compgsitiorrfls are%%gvantageous

in that the complemaé)r?tullg Idcatedin close proxnl%tﬁo & antl cl)r(l‘i\lfgg,l%iu(fﬁgpeecﬁlec 8%|specific

molecules. ARerndesaihsdta émﬁ@dfggi_mﬂtl‘dpﬁniﬂg mpécﬁﬁ@eﬂﬁ@@éémwbbﬁ@ﬂmj_MWn 25 and
the complement qf,Sefidf GRMRE A TRIBISIBEH0SCRP e Ha Eﬂﬂ?ﬁkﬂt%é“ﬁ%g@?%“@%@é&he present

invention to target cells may cause translocation of the CLD18 antigen-antibody complex into lipid rafts
of the cell membré®E ek Erardsst Amprraratedss-mah B Linys MnfyeNeshtrrsty eth flexes which

may efficiently actiygte and/or enhance CDC. 30 Also within the scope of the present invention are kits
comprising the antibody compositions 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
immunosuppressil.Biepgifit/ M aitiniecificcgehicala MitiotoBindge (ILA18

In yet another embodiment of the invention, antibodies to CLD18 can be
derivatized or linked to another functiomal molecule, e.g., another peptide or
protein (e.g., an Fab' fragment) fo generate a bispecific or multispecific molecule
which binds to multiple binding sites or target epitopes. For example, an antibody
25  of the invention can be functionally linked (e.g. by chemical coupling, genetic
fusion, noncovalent association or otherwise) to one or more other binding

molecules, such as another antibody, peptide or binding mimetic.

Accordingly, the present invention includes bispecific and multispecific molecules
30 comprising at least one first binding specificity for CLD18 and a second binding
specificity for a second target epitope. In a particular embodiment of the invention,
the second target epitope is an Fc receptor, ¢.g. human Fe-gammaR]I (CD64) or a
human Fc-alpha receptor (CD89), or a T cell receptor, e.g. CD3. Therefore, the

invention includes bispecific and multispecific molecules capable of binding both
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one or more additional antibodies of the invention (e.g., an antibody having a complementary activity).
Accordingly, patients treated with antibody compositions of the invention can be 5 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 etfectofgirensaitibddiedpbaihe dnvEntipsildRin extbessngbotffevents pthie sehiect can be

additionally treatqd yith ag m&gﬁe%egepgiul@ﬁqagﬁ&uc@@g}a&@ﬁs(?m&?&%ﬁ% EpLegsian or activit

of Fc-gamma or Fc-alpha receptors Dy, for example, treating the Subjec a cytokine. Preferred
cytokines includeS§PasRsiBBY &nyLagraubitirgifitctard Grelspegifin urdstalen amayphanget
colony-stimulatingfastQr éGMsGiRE edntetfe iy Ry inanddynigs s @%Cf&%&é@%%&uﬂ Other

important agents for increasinq the therageutic efficacy of the antibodies and pharmaceutical

compositions destHer KeleirE g RS RRERCIeSothSPdr S etpEstag tallsramikedvglucose

residues and are qugdidesd byllalyarisiyekpants ADGM)casgtisrekAR! exappieaastasfa, algae,

fungi, yeast and %rains. li{a%ments of 13-glucans produced by organisms may be 20 also be used.
Preferably, the P-g Can'is & p%l}ymer of 18(1,3) glucose wherein at least some of the backbone

glucose units, e.g. 3-6 % of the backbone glucose units, possess branches such as 13(1,6) branches.

I a particular emedinant JaSINERUOR PRoYASE MRt fon dSlCa RN R AIgeRNGS o CLDLB

antigen in a sample, or measuring the amount of CLD18 antigen, comprising contacting the sample,

and a contrdPsanbpidingisnesifintibodyaddiiim sp eeitieiilic bindinsosoictindty sndancotiditldashat allow
for formation of azomplesbevgenitheAnthedyipeRoeNtharesiand SLLA8T e doupation of a

complex is then detected, wherein a difference complex formation between the 30sample compared to

the control sampl@fiisareenh/@ar {5 hrostitre & & rplscuinigbirhhidsionpid BreRiPsibther

embodiment, the ipugatie MPRrRvRE adiethoshidhertscingethePIRsanamey fAupoiilyingthe amount of
CLD I8-expressin§ cellsin Vi@ orjn vjtro., The method ?on%Eriseﬁ_béjé"admin'stering to.a subject a
composition of thEnJESEbF EonilBatef s A PSSRl Rk ePOFH xp%aé'inéethaé’sﬁ%t]%’(? 0 a means

for detecting saidfdedtotablmtivere friginentify atiasddntabing @LDiBexprassing eglsas Methods
as described above.are useful, in particylar, for di sing CLD18- related.djsease pd/or the
localization of CLﬁi@?rnel%rtgdr %,ﬁg tg’é’egngucergq%yc%%%%gr ¢ |sgélagle%sfl%%$gflab ng?\ %?ﬁe(c?u%t or CLD18,
preferably CLD1&viading adstemmpieanihidhristhighier wersntetieantetset otelL Bi@epreldabignt D18-A2, i

a control 10sampleisindicativeder (he-Rsasenserd G- P Saalaisd Hiseassdn s uaieginin |
Alternatively, the anti-enhancement factor portion can bind to an entity that is
20  different from the entity to which the first and second binding specificities bind.
~ For example, the anti-enhancement factor portion can bind a cytotoxic T cell (e.g.,
via CD2, CD3, CD8, CD28, CD4, CD40, ICAM-1 or other immune cell that

results in an increased immune response against the target cell).

25  In one embodiment, the bispecific and multispecific molecules of the invention
comprise as a binding specificity at Jeast one antibody, including, e.g., an Fab,
Fab', F(ab'),, Fv, or a single chain Fv. T&e antibody may also be a light chain or
heavy chain dimer, or any minimal fragment thereof such as a Fv or a single chain
construct as described in Ladner et al., US 4,946,778. The antibody may aiso be a

30 binding-domain immunoglobulin fusion protein as disclosed in US2003/0118592
and US 2003/0133939. - '

In one embodiment bispecific and multispecific molecules of the invention

comprise a binding specificity for an Fc-gammaR or an Fc-alphaR present on the
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particular a human, from which the sample is derived. In yet another embodiment immunoconjugates
of the invention can be used to target compounds (e.g., therapeutic agents, labels, cytotoxins,
radiotoxins 15 immunosuppressants, etc.) to cells which have CLD18 expressed on their surface by
linking such compounds to the antibody. Thus, the invention also provides methods for localizing ex
vivo or in vitro celsspressaneltatorscelicpnss eiscsrithyinding: sarfiviy- freaplasgentcatvention is
further illustratedghyidhe followingigxamples which are not be construed as limiting the scope of the
invention. EXAMPLES 251. Generation of murine antibodies against CLD18 a. Immunizations: Balb/c
or C57/BL6 mice were immunized with eucaryotic expression vectors, encoding human CLD18

fragments (SEQ 1R 0o ekibolifindrt, $8).510ddee0sp2bifci9f PlasmiEcRbteprasnjesiaddreo the
guadriceps (intramuscular,.i.m.).on.days 1 30.and 10 for generation of monoclonal antibodies of Set]
or alternatively off 833%T%1nc?’§)‘,1%°%%d © oglffali% aﬁ’g 3‘2@8?géﬁef‘é’ttlorﬁ?gf%ﬁé)ngé’loﬁ&’i“gﬂtibodies of
Set2 in the presemoawiogtjbvintS, (gCoxam pledpEitiothd dtaits '§e€ Tambplhy G asavelbfis cells

iransfected with GLLABASRER LR NOycheiane.of & UaRIGEI BRI puing soluble

CD40OL encodin e injected intramuscularly, PEI-Man was injected Tntramuscularly or
intraperitonally. Thalrésesive Bismpobiescdifecial e qureninvfanse Mid s gravatdriie was

monitored by immype ALQERSHENGR PIEFOSa0RY - DEONGRINERY %@Mﬂﬁc?ﬁgggm ardie specific

immunization protocol used. The immune fluorescence was 5 determined using HEK293 cells

transiently #8nsfépeicsmRRItSCRLA daconsmyelerrd sarboAEneRt tshisraamPRRRERIELD18A2

(SEQ ID NOs: 1,i12) anshanHighesaaity epeaampRiein Mice with detectable immune responses (Fig. 1)
were boosted three days prior to splenectomy for generation of monoclonal antibodies of Setl, or mice

were boosted three days, three and two days, or mice 10 were boosted four, three and two days prior
to spienectomy farhgenredatidmaind chaciansaitid oditesefBekdtoy mtnapdoiteinattibjeitiomrof 5 x 107 or

CLD1aAs (SE0 IR EY e oL B e e Lea are
dedicated td%he kespective eptopelohdictSammsddieEc-EammaRinaruhiszaiomaBidcelsausiéd for
generation of mogy t!ﬁ%"h%%@togb%? M«( binding site of the receptor and, thus, their binding is
not blocked substantially by physiological levels of IgG. Specific anti-Fc-
gammaR] antibodies useful in this invention are mAb 22, mAb 32, mAb 44, mAb
62 and mAb 197. In other embodiments, the anti-Fcy receptor antibody is a
20 humanized form of monoclonal antibody 22 (H22). The production and
characterization of the H22 antibody is described in Graziano, R. F. et al. (1995) J.
Immunol. 155 (10): 4996-5002 and WO 94/10332. The H22 antibedy producing
cell line was deposited at the American Type Culture Collection on November 4,
1992 under the designation HA022CL1 and has the accession No. CRL 11177.
25
In still other preferred embodiments, the binding specificity for an Fc receptor is
provided by an antibody that binds to a human IgA receptor, e.g., an Fc-alpha
receptor (Fc-alphaRI (CD89)), the binding of which is preferably not blocked by
human immunoglobulin A (IgA). The term "IgA receptor”™ is intended to include
30  the gene product of one alpha-gene (Fc-alphaRI) located on chromosome 19. This
gene is known to encode several altematively spliced transmembrane isoforms of
55 to 110 kDa. Fc-alphaRI (CD89) is constitutively expressed on
monocytes/macrophages, eosinophilic and neutrophilic granulocytes, but not on

non-effector cell populations. Fc-alphaR1 has medium affinity for both IgAl and
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IgA2, which is increased upon exposure to cytokines such as G-CSF or GM-CSF

(Morton, H. C. et al. (1996) Critical Reviews in Immunology 16: 423-440). Four

Fc-alphaRI-specific monoclonal antibodies, identified as A3, AS59, A62 and A77,

which bind Fc-alphaRl outside the IgA ligand binding domain, have been
5  described (Monteiro, R. C. et al. {1992) J.Immunol. 148: 1764).

Fc-alphaRl and Fo-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
10 levels (e.g., 5,000-100,000 per ceil); (3) are mediators of cytotoxic activities (e.g.,
ADCC, phagocytosis); (4) mediate enhanced antigen presentation of antigens,

including self-antigens, targeted to them.

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

other antibody predominately working by inducing apoptosis.

An "effector cell specific antibody” as used herein refers to an antibody or
20 functional antibody fragment that binds the Fc receptor of effector cells. Preferred
antibodies for use in the subject invention bind the Fe receptor of effector cells at a

site which is not bound by endogenous immunoglobulin.

As used herein, the term "effector cell” refers to an immune cell which is involved
25 in the 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.g, 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
30  basophils. Some effector cells express specific Fc receptors and carry out specific
immune functions. In preferred embodiments, an effector cell is capable of
inducing antibody-dependent cellular cytotoxicity (ADCC), e.g., a neutrophil
capable of inducing ADCC. For example, monocytes, macrophages, which express

FcR are involved in specific killing of target cells and presenting antigens to other
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components of the immune system, or binding to cells that present anﬁgens. In
other embodiments, an effector cell can phagocytose a target antigen, target cell, or
microorganism. The expression of a particular FcR on an effector cell can be
regulated by humoral factors such as cytokines. For example, expression of Fec-
gammaR] has been found to be up-regulated by interferon gamma (IFN-y). This
enhanced expression increases the cytotoxic activity of Fc-gammaRI-bearing cells
against targets. An effector cell can phagocytose or lyse a target antigen or a target

cell.

"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 CLD18. Cells expressing CLD18
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,

In particular, bispecific and multispecific molecules of the present invention can be
prepared by conjﬁgating the constituent binding specificities, e.g., the anti-FcR and
anti-CLD18 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 another. When the binding
specificities are proteins or peptides, a variety of coupling or cross-linking agents
can be used for covalent conjugation. Examples of cross-linking agents include
protein A, carbodiimide, N-succinimidyl-S-acetyl-thicacetate (SATA), 35,5'-
dithiobis(2-nitrobenzoic acid) (DTNB), o-phenylenedimaleimide (oPDM), N-
succinimidyl-3-(2-pyridyldithio)propionate (SPDP), and sulfosuccinimidyl-4-(N-
maleimidomethyl)cyciohexane-1-carboxylate (sulfo-SMCC) (see e.g., Karpovsky
et al. (1984) J. Exp. Med. 160: 1686; Liu, MA et al. (1985} Proc. Natl. Acad. Sci.
USA 82: 8648). Other methods include those described by Paulus (Behring Ins.
Mitt. (1985) No. 78,118-132); Brennan et al. (Science (1985) 229: 81-83), and
Glennie et al. (J. Immunol. (1987) 139: 2367-2375). Preferred conjugating agents
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are SATA and sulfo-SMCC, both available from Pierce 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 embodiment, the hinge region is modified to contain an odd

number of sulthydryl 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 multispecific molecule is a mAb x mAb, mAb x Fab, Fab
x F(ab"), or ligand x Fab fusion protein. A bispecific and multispecific moiecule -;)f
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 muitispecific
molecules can also be single chain molecules or may comprise at least two single
chain molecules. Methods for preparing bi-and mﬁltispeciﬁc molecules are
described for example in US 5,260,203; US 5,455,030; US 4,881,175; US
5,132,405; US 5,091,513; US 5,476,786, US 5,013,653; US 5,258,498; and US
5,482,858.

Binding of the bispecific and multispecific molecules to their specific targets can

be confirmed by enzyme-linked immunosorbent assay (ELISA), a
radioimmunoéésay (RIA), FACS analysis, a bioassay (e.g., growth inhibition), or a
Western Biot 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 examplé, the FcR-
antibody complexes can be detected using e.g., an enzyme-linked antibody or
antibody fragment which recognizes and specifically binds to the antibody-FcR
complexes. Alternatively, 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 radioimmunoassay (RIA) (see, for example, Weintraub, B., Principles of

Radioimmunoassays, Seventh Training Course on Radioligand Assay Techniques,
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20 For specific immunization protocols see Tab. Ib 97 Tab, Ib: Detailed immunisation protocols Immo-
nisation protocol Immunisatione and boosts with DNA) Serum -moni- toring Boosts with transfected
cells with DNA vectors encoding CLD18 fragments with adjuvant on day on day Cells transfected with
CLD18A2 (SEQ ID NO: 1) alone Cells co-transfected with CLD I8A2 (SEQ ID NO: I) and with murine
soluble CD4OL efibedingdRiibz Saystpridfarois dIRd@ctOheyradioactive isotope can be detected by

such means as the use of a y-counter or a scintillation counter or by

autoradiography.

5  II. Immunoconjugates
In another aspect, the present invention features an anti-CLDI18 antibody
conjugated to a therapeutic moiety or agent, such as a cytotoxin, a drug (e.g., an
immunosuppressant) or a radioisotope. Such conjugates are referred to herein as
"immunoconjugates”. Immunoconjugates which include one or more cytotoxins
10  are referred to as "immunotoxins". 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-
15  dehydroiestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranclol,

and 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-
20  mercaptopurine, 6-thioguanine, cytarabine, fludarabin, 5-fluorouracil decarbazine),
alkylating agents (e.g., mechiorethamine, thioepa chiorambucil, melphalan,
carmustine (BSNU) and lomustine (CCNU), cyciophosphaﬁxide, busulfan,
dibromomannitol, streptozotocin, mitomycin C, and cis-dichlorodiamine platinum
(II) (DDP) cisplatin), anthracyclines (e.g., daunorubicin (formerly daunomycin)
25 and doxorubicin), antibiotics (e.g., dactinomycin (formerly actinomycin),
bleomycin, mithramycin, and anthramycin (AMC), and anti-mitotic agents (e.g.,
vincristine and vinblastine). In a preferred embodiment, the therapeutic agent is a
cytotoxic agent or a radiotoxic agent. In another embodiment, the therapeutic agent
is an immunosuppressa;;f. In yet another embodiment, the therapeutic agent is GM-
30 CSF. In a preferred embodiment, the therapeutic agent is doxorubicin, cisplatin,

bleomycin, sulfate, carmustine, chlorambucil, cyclophosphamide or ricin A.

Antibodies of the present invention also can be conjugated to a radioisotope, e.g.,

iodine-131, yttrium-90 or indium-111, to generate cytotoxic radiopharmaceuticals
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6 SEQ ID NO: 15: 50gg 50 jig CpG 1 and 10 18 5 x 10 i transfected MC3T3 cells none 3 40 SEQ ID
NO: 17: 50 fig 50 jig CpG 1 and 10 18 5 x 107 HEK293 cells; 100 jig CPG as adjuvant

for treating a CLD18-related disorder, such as a cancer. The antibody conjugates

of the invention can be used to modify a given biological response, and the drug

moiety is not to be construed as limited to classical chemical therapeutic agents.

For example, the drug moiety may be a protein or polypeptide possessing a desired

5 biological activity. Such proteins may include, for example, an enzymatically

active toxin, or active fragment thereof, such as abrin, ricin A, pseudomonas

exotoxin, or diphtheria toxin; a protein such as tumor necrosis factor or interferon-

v; or, biological response modifiers such as, for example, lymphokines,

interleukin-1 ("IL-1"), interleukin-2 ("IL-2"), interleukin-6 ("IL-6"), granulocyte

10  macrophage colony stimulating factor ("GM-CSF"), granulocyte colony
stimulating factor ("G-CSF"), or other growth factors.

Techniques for conjugating such therapeutic moiety to antibodies are well known,
see, €.g., Arnon et al., "Monoclonal Antibodies For Immunotargeting Of Drugs In
15  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 Carriers Of Cytotoxic
Agents In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological
20  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 Cytotoxic Properties Of Antibody-Toxin
25  Conjugates”, Immunol. Rev., 62; 119-58 (1982), '

In a further embodiment, the antibodies according to the invention are attached fo a
linker-chelator, e.g., tiuxetan, which allows for the antibody to be conjugated to a
radioisotope. ' '

30
IIL. 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
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345 SEQ ID NO: 15: 50gg 50gg CpG 1 and 9 16 Ix 108 HEK293 cells 3 51 SEQ ID NO: 15: 25gg 2,5
gl PEI- Man* (150 mM) in 1-120 with 5% Glucose 1, 16 and 36 22,30 and 43 5 x 10 transfected
HEK?293 cells none

pharmaceutically acceptable carriers or diluents as well as any other known
adjuvants and excipients in accordance with conventional techniques such as those
disclosed in Remington: The Science and Practice of Pharmacy, 19th Edition,
Gennaro, Ed., Mack Publishing Co., Easton, PA, 1995. In one embodiment, the
5  compositions include a combination of muitiple (e.g., two or more) isolated
antibodies of the invention which act by ;iifferent mechanisms, e.g., one antibody
which predominately acts by inducing CDC in combination with another antibody

which predominately acts by inducing apoptosis.

1C  Pharmaceutical compositions of the invention also can be administered in
combination therapy, i.e., combined with other agents. For example, the
combination therapy can include a composition of the present invention with at
least one anti-inflammatory agent or at least one immunosuppressive agent. In one
embodiment such therapeutic agents include one or more anti-inflammatory

15  agents, such 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
ibuprofen (Motrin, Advil), fenoprofen (Nalfon), naproxc%n {(Naprosyn), sulindac
{Clinoril), diclofenac (Voltaren), piroxicam (Feldene), ketoprofen (Orudis),

20  diflunisal (Dolobid), nabumetone (Relafen), etodolac (Lodine), oxaprozin
(Daypro), and indomethacin (Indocin).

In another embodiment, such therapeutic agents include agents leading to the
depletion or functional inactivation of regulatory T cells like low dose
25  cyclophosphamid, anti-CTLA4 antibodies, anti-IL2 or anti-IL2-receptor

antibodies.

In yet another embodiment, such therapeutic agents include one or more
chemotherapeutics, such as Taxol derivatives, taxotere, gemcitabin, 5-Fluoruracil,
30 doxorubicin (Adriamycin), cisplatin (Platinol), cyclophosphamide (Cytoxan,
Procytox, Neosar). In another embodiment, antibodies of the present invention
may be administered in combination with chemotherapeutic agents, which
preferably show therapeutic efficacy in patients suffering from stomach,

esophageal, pancreatic and lung cancer.
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3 and 2 53 Priming: SEQ ID NO: 15: 25gg, and SEQ ID NO: 17 : 25gg; Boosting: SEQ ID NO: 17: 50
jig 50gg CpG in in H20 with 5% Glucose 1 and Il 20 5x 107 transfected HEIC293 cells none 4,3 and 2
in vivo-jetP 1Tm-Man from PolyPlus Transfection b. Generation of hybridomas producing human
monoclonal antibodies to CLD18: Mouse splenocytes were isolated and fused with PEG to a mouse
myeloma cell line based on standard protocols. The resulting hybridomas were then screened for

production of im lohulines wi L spegifigit ing HEK293 cells, 5 transfected with a

nucleic acid enccrnqcﬁ rr}g% %%?ﬁ%ﬁ gﬁgol r%@n@k%sgrgﬁaﬁéls%sgé%%}gvgg 1%%5%3' r?g?o%%’é?lgﬁreegién

lymphocytes fronrirnimatioe dMiticeadietbetapy dandtiorPay@sgmsUptritdesacsitimgaeibuseboneloma cells

(ATCC, CRL 159@4&%%@5%&3@9 50% PEG (Roche Diagnostics, CRL 738641). Cells were plated
el

at approximately 3 x 104/well in flat bottom microtiter plates, followed by about two 10 week incubation
in selective nfedium containing 10% fetal bovine serum, 2% hybridoma fusion and cloning supplement

(HFCS, Roche DingiiitsinG RiabodfifeAs DOt SN AIERER A RBR4yM 2dneiranietpanol, 50
ig/m1 gentamycin an%g( HAT (%igma, CRL HOZ%% After 10 tqo 14 days individual wells were screened
|

by flow cytometry*fSFSATECR 518 YRE A6 EAGHA AR ﬁég.eﬁffg ey £5¢2 critheg B Biiomas Were
replated, screeneHryaM aittbodish pasBERROsaMietINER, mahasioodlanihidigss 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 thelreactivitend patbert gelsdinyeRn O8)antthodibosbthediRGriaboatihabkeduaresgenerated for

each clone and SEBV%QHIM%WUJ{&%H-ami.-csb(i) antibody in order to enhance complement

activation.

As used herein, "pharmaceutically acceptable carrier" includes any and all
15  solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic
and absorption delaying agents, and the like that are physiologically compatible.
Preferably, the carrier is suitable for intravenous, intramuscular, subcutaneous,
parenteral, spinal or epidermal administration ‘(e.g., by injection or infusion).
Depending on the route of administration, the active compound, i.e., antibody,
20  bispecific and multispecific molecule, may be coated in a material to protect the
compound from the action of acids and other natural conditions that may inactivate

the compound.

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

Examples of such salts include acid addition salts and base addition salts. Acid
addition salts include those derived from nontoxic inorganic acids, such as
30  hydrochloric, nitric, phosphoric, sulfuric, hydrobromic, hydreiedic, phosphorous
and the like, as well as from nontoxic organic acids 'such as aliphatic mono- and
dicarboxylic acids, phenyl-substituted alkanoic acids, 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,
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c. Selection of monoclonal antibodies binding to CLD18: To determine the isotype of antibodies, an
isotype ELISA was performed. The mouse monoAB ID Kit (Zymed, CRL 90-6550) or alternatively the
IsoStrip Mouse 25 Monoclonal Antibody Isotyping Kit (Roche, Cat. No. 1493027) was used to
determine Ig subclasses of the |dent|f|ﬁd CLD18 reactive monoclonal antibodies, Defined as Sett,

nineteen hybridofAZEEH M SR g8 4 Bke- ax WelAs FosirPBlos STatis AreBsspueh v use

immunized with @\E,Nl&ﬁé’nhﬂeﬂ@&(%iﬁé N%thﬁ@uﬂmﬁeﬁn fram@ﬁmga@f callsifiem a Balb/c
mouse immunize th CLDl ID NOs 1 expressing the following antibodies:
24H5, 26B5, 26D Eg?ﬁ e% §’§ ?%@E&a‘éjﬁif 8106, 42E12, 43A11, 44E10, 47D12,
61C2, 75B8, 85A3, 9ES, 1989 99 24H5: mouse monoclonal IgG2b, Ic antibody, 182-D758-034

5 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 formulation, including implants,

10 transdermal patches, and microencapsulated delivery systems. Biodegradable,
biocompatible polymers can be wused, 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., Sustained and Controlled Release Drug Delivery

15  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 compound with, or co-administer the compound with,
a material to prevent its inactivation. For example, the compound may be
20 administered to a subject in an appropriate carrier, for example, liposomes, or a
diluent. Pharmaceutically acceptable diluents include saline and aqueous buffer
solutions. Liposomes include water-in-oil-in-water CGF emulsions as well as

conventional liposomes (Strejan et al. (1984) J. Neuroimmunol. 7: 27).

25  Pharmaceutically acceptable carriers include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous preparation of sterile
injectable solutions or dispersions. The use of such media and agents for
pharmaceuticailf active substances is known in the art. -Ex'cept insofar as any
conventional media or agent is incompatible with the active compound, use thergof

30 in the pharmaceutical compositions of the invention is contemplated.

Supplementary active compounds can also be incorporated into the compositions.

Therapeutic compositions typically must be sterile and stable under the conditions

of manufacture and storage. The composition can be formulated as a solution,
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26B5: mouse monoclonal IgG2a, x antibody, 182-D758-035, DSM ACC2745 26D12: mouse
monoclonal IgG3, ic antibody, 182-D758-036, DSM ACC2746 28D10: mouse monoclonal IgG3, x
antibody, 182-D758-040, DSM ACC2747 5 37G11: mouse monoclonal IgG2a, x antibody,
182-D1106-055, DSM ACC2737 37118: mouse monoclonal IgG3, Ic antibody, 182-D1106-056, DSM
ACC2738 38G5: miwsarmbhogldialsigtd, xanithadyrd&2d 5icths 7 shitbleAGCR7RO 38H3: mouse

monoclonal Ig03, x antibody, 182-D1106-058, DSM ACC2740 39E11: mause monaoclonal.lgG3, Ic
ibody. 165,01 00 OB i KEBYA T8 HTob R PO, (ERR Ry
182-D1106-060 4eeipimovaiermehasbnab iyt A& camibtelyglvee-d] pof0els RSMAGRR748
43A11: mouse m i ib -:1106- : se
@ﬁafdm%/&@%g? Dngw bady 985 &%6599&1@%%@;«%3%& %éﬁ%%@)p@#

{
monoclonal IgG3, X antibody, 182-DI1106-063 47D127 mouse monoclonal 1903, x antibody, 182-Di
106-064 15 61 C2lmdits sambp seauranricos cxamals oy theompafivergsr pevnedh P75B8:

mouse monoclongldihilteAaosl kAR RESE AR MK B0BeRoRakioNla By iaedy.
182-D756-002 9E8: mouse monoclonal IgM, Ic antlbodﬁ, 182-D758-011 19B9: mouse monoclonal IgM,

K antibody, 182-D¥8&03uBe1 3k (R frawysw@ssssilefil) 1eblfIiRdesinde iSRRI A Bne from a

fusion of cells froyacRattenRopee, ipatploizeds wikkh Gl RhSAS1, eopRd)(SEQdNMNEDssride 18) and
CLD18A2-LoopD] (SEQ ID l\tl.()s:’\%S 16 zi_'(sloug fror? a fu?cgg of cells f%)m a Balb/c mouse immunized
with CLD18A2-LodSTPTEER MY NOLORAEY @Psoeriof «2ik 1 Feslifg RRABEANs A8 OF, 125E1,
163E12, 166E2, Br&pho at6G byriodsdingondblocahigSifan eaagbudiiatl B2aP788d8EB0 IA5E1:

mouse monoclon%gl%%%%%%%ggésaﬁg- é ; -&]9, DSM ACC2808 163E12: mouse monoclonal

IgG3, x antibody, DSM AC 166E2: mouse monoclonal IgG3, Ic antibody,
182-D1106-308 175D10: mouse monoclonal IgGl, Ic antibody, 182-D1106-362, DSM ACC2810

Sterile injectable solutions can be prepared by incorporating the active compound
in the required amount in an appropriate solvent with one or a combination of
15  ingredients enumerated above, as required, followed by sterilization

microfiliration.

Generally, dispersions are prepared by incorporating the active compound into a
sterile vehicle that contains a basic dispersion medium and the required other

20  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 ingredient from a previously sterile-filtered
solution thereof. | o

25
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 may be administered over time or the dose may be proportionally
reduced or increased as indicated by the exigencies of the therapeutic situation. It

30 is especially advantageous to formulate parenteral compositions in dosage unit
form for ease of administration and uniformity of dosage. Dosage unit form as
used herein refers to physically discrete units suited as unitary dosages for the
subjects to be treated; each unit contains a predetermined quantity of active

compound calculated to produce the desired therapeutic effect in association with
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2. Production of Monoclonal Antibodies Production and purification of monoclonal antibodies reactive
to CLD18: To produce mg amounts of antibody for functional characterization, hybridoma cells were
seeded in dialysis based bioreactors (CELLine CL1000, Integra, Chur, 5 CH) at 2 x 106 cells / nil.
Antibody containing supernatant was harvested once weekly. Mouse monoclonal antibody was purified
using Melon Gel (Bieregquirdckiiarthatifif 7 rd-tien R rpetiioy:on femidrisuyehate fracipitation or
alternatively purified by ProteinA using EPLC., Antibody.concentration and purity was determined by
BCA-Assay and p%lr?tyygﬁ?a%{f%% gf/esocgfﬁarﬁel%%ﬂa%c%%léﬁigfg el TOE1EE Fo&gor@zi;%é%&g%assie
staining. 3. Bindingh@hatattasistiE 4hef adive clonpiuidtisiibe parQuadityticoateatiofdffeastectants in WB,

IF:  To generate IRG € transfecte With nucleic
acids encoding c%‘%ig;%g(g %ﬁﬁ?}%@%ﬁ)ngggég%%zﬁ%% %g&m%gﬁéﬁékég% %é%{‘g 3 cells
were transfected WwimIOREANDS Kz repmar of Iomidytainvpéiealitransfected. 24 hours post

transfection, cells were harvested, lysed and subjected to sodium dodecylsulphate gel electrophoresis.
The gel was blotted and stained 20 with a mouse antj-myc antibody. After incubation with a peroxidase

labelled anti mouse*amRbSdS Bl maetEsavemiEbltigriegdratystudsa Uisostsesrlitily a
LAS-3000 imager £htitRidextty isuthe dsaasfetind aeds butdint Intheaegadye wantse! bakiane, with the

expected molecular yeight of CLR18-myc was .abserved (Fig. 2). 25 CHO cells were transfected with
o D18A (SEQ ISR TSR i SHAMES a5 kLS R RS vt fmetnanol
and r?_tained lslt\ﬂth aasa;’rsb'drmilmmtmﬁmw]edgwm{maataﬂ@lmmmmﬁﬁﬁzAgter .
washing, cells wer n | a | -rahbit .(Molegu robes) an
evaluated by fluorégﬁbz%n}%%%’sﬁ%ﬁ;éﬁ ?té’h%?\}gg%gg e%?éi ?ﬁo@&%%%gp@isﬁ%g LD18 on
the cell membranehkedaiied] agenifrshche etedietl| $ciHh ety lsarstisiomsutsiyaatatd austpieBsiAg cells were

used for the follondngassaysif 1l IRRRBRGHICHY AR IRORbINdIng.  b. Selection of Monoclonal
Antibodies Binding to CLD18/Primary Screens by Flow Cytometry: HEK293 cells were co-transfected

with expression vectors encoding human
15  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 convenienﬂy be
presented in unit dosage form and may be prepared by any methods known in the
art of pharmacy. The amount of active ingredient which can be combined with a
20  carrier material to produce a single dosage form will vary depending upon the
subject being treated, and the particular mode of administration. The amount of
active ingredient which can be combined with a carrier material to produce a single
dosage form will generally be that amount of the composition which produces a

therapeutic effect.

25
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 percent, most preferably from about 1 percent to about 30
percent. '

30 |

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

for the topical or transdermal administration of compositions of this invention
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CLD18A2 (SEQ ID NOs: 1, 2) and a fluorescing reporter protein 40 h prior to the 5 assay or
alternatively HEK293 cells stably expressing human CLDI 8A2 (HEK293-CLD18A2) were used and
counterstained with propidium iodide (PI). After cell detachment using 2mM EDTA/PBS cells were

washed with complete growth medium anc%géated at approximately 1-5 x 105 cells/well in U-bottom
microtiter plates. CEHETRIEIHS IR RIPEeF AT PﬁftﬁSGWﬁW%JBHW%SQUﬁ%P&FmIowed by
two washing stepsvitthdldnachin agiiwatech bR P By anddinatyuintiihadioe voHliARE Ofth a

Alexab47-conjugated anti-mquse 1gG specific secondary antibody. After two washing steps,
co-transfected cgf?é%ar%e &%%&viﬁ?%%ﬁﬁg%( (CI%B-1 %rl”osacr:léri(&iaatsh). @?%%rﬁs\?vrggtgﬁless \% f%w
cytometry using @G SvkichymEheresparde marker expression is plotted on the horizontal axis

15against argibody binding on the vertical axis. All mouse antibodies 24115, 26B5, 26D12, 28D10,

37011, 37H8, 3805, 38H3, 39F11, 4106, 42E12, 43A11, 44E10, 47D12, 61C2, 75B8, 85A3, 9ES8, 1989,
45Cl1, The phrases "parenteral administration” and "administered parenterally” as used

herein means modes of administration other than enteral and topical
administration, usually by injection, and includes, without limitation, intravenous,
intramuscular, intraarterial, intrathecal, intracapsular, intraorbital, intracardiac,
10 intradermal, intraperitoneal, transtracheal, subcuianeous, subcuticular,
intraarticular, subcapsular, subarachnoid, intraspinal, epidural and intrasternal

injection and infusion.

Examples of suitable aqueous and nonagqueous carriers which may be employed in
15  the pharmaceutical compositions of the invention include water, ethanol, pblyois
(such as glycerol, propylene glycol, polyethylene glycol, and the like), and suitable
mixtures thereof, vegetable oils, such as blive 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 ?article size

20  in the case of dispersions, and by the use of surfactants.

These compositions may also contain adjuvants such as preservatives, wetting
agents, emulsifying agents and dispersing agents. Prevention of the presence of
microorganisms may be ensured both by sterilization procedures, and by the
25  inclusion of various antibacterial and antifungal agents, for example, paraben,
chlorobutanol, pheno! sorbic acid, and the like. It may also be desirable to include
isotonic agents, such as sugars, sodigm chloride, and the like into the
compositions. In addition, f}ro}onged abéérption of the .injectable pharmaceutical
form may be brought about by the inclusion of agents which delay absorption such

30  as aluminum monostearate and gelatin.

In one embodiment the monoclonal antibodies of the invention are administered in
crystalline form by subcutaneous injection, ¢f. Yang et al. (2003} PNAS, 100 (12):

6934-6939. When the compounds of the present invention are administered as
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125E1,163E12,166E2, and 175D10 were dectected to bind specifically to the surface of fluorescence
marker expressing cells (Fig. 4, cells in Q2) as exemplified for hybfidoma supernatants 20containing
monoclonal antibodies 24115 (Fig. 4A, cells in Q2), 85A3 (Fig. 48), 1751)10, 125E1, 163E12, 166E2
and 45C1 (Fig. 4C, cells in Q1). c. Comparison of antibody binding to Myc- or HA-tagged CLD18A2:
The binding charagigtistica@idle tdentifiadsChldl SnsperificHypnagopal @5@ngp9@e§rw§5redfurther
specified. Therefore, monoclonal antibody binding, was apalyzed to CLD18A2 mutants, created by
insertion of epitop¥ HYEC LA g ASPPORHAR GIHAREL )%én%ﬁ@lﬁqﬂ&'gﬁité‘begt%@%ﬁ &PPIF8A2-loopl
whereas CLD18AgrfysSEQ.ID MO: M)%pntdinaaiy cinpitdpetadrnseinediaierCLRLBAZ-loop2. As
insertion of these tg[grsrﬂ%:lgu&?cs aﬂeg};rc:uctti%geog agzg&opes, the 30 identified monoclonal antibodies, can be
grouped accordinB o the j0ssof blngpng 0 any of the mutants. HEK293 cells transiently co-transfected
with a fluoreseence marker and human CLD18A2, or with a fluorescence marker and CLD18A2-HA, or
with a fluorescen r i I ' rnatants
containing CLDlg%ggﬁ%ggrﬁgr?&%k)%gﬁﬁ%g{%&%dgg% r?%t%gf\%g %%%%%%B%%#With
Alexa647-conjugBiEdueiti-nidisk |§RYsd¥orikssfy amtiBodyitEbtorbyaraniksidoma BDPACBAray, cells
were fixed using GeAcefSaxerBRlifindiias 24H53n0ES25351a06hk 939 IRditrmJRaRoGiaRal
antibodies could be separated based on their binding characteristics_into four different groups: (i) 5
antibodies that biRBXTARTHBERHE d2eeBPBIk 2998agR (FAE RYL BPPYABLRIR MRS 1 MR, e.9.

24H5, (Fig. 58, ahi anskodieshthat.do not bind to CLD18A2-HA, e.g. 9E8, (Fig. 53), or (i)
antibodies that do not bind to CLD18A2-Myc, e.g. 26B5, (Fig. 5C), or (iv) antibodies that do not bind to
CLD18A2-HA nor to CLD18A2-Myc, e.g. 19B9, (Fig. 5D). 10 d. Comparison of antibody binding to
human CLD 18AlAzersiudo@ige 184D wértisfectare srgyetlmmts yotne tiyaBiacintcspeaifisitsitdirthe identified

monoclonal antibodi iSOf z Y cylo 93 cells stably
expressing huma(re;?is,ﬁ‘%tﬂ(%%i%gzk H| Ig%ggfg%lg%%a g%j gl—?él%é%%e%sﬁ sta ytelggr%%s%g%uman
CLD18A1 (SEQ |DgucSintt, BhighEK 2H3c8YD 18 Ad)ioverthm depitddtherapeutitnieapaav il ybridoma
supernatantg-ConiaiMag MPRHO RBhAIIIRRAISSH d MIOIES 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

20  the treatment, other drugs, compounds and/or materials used in combination with
the 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.

25 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 physician or veterinarian could start doses of the compounds of
the invention employed in the pharrnaceutical composition at levels lower than that
required in order to achieve the desired therapeutic effect and gradually increase
30  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 compound which is the
lowest dose effective to produce a therapeutic effect. Such an effective dose will
generally depend upon the factors described above, It is preferred that

administration be intravenous, intramuscular, intraperitoneal, or subcutaneous,
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by incubation with Alexa647-conjugated anti-mouse IgG secondary antibody and fixation of cells or
alternatively without fixation but with Pl counterstaining. 20 Binding was assessed by flow cytometry
using a BD FACSArray. Fig. 6 shows examples for the two groups of monoclonal antibodies that were

identified in th ised of 241-15. 2635 26DI2, 10, 37G11, 37H8,.3805, 38H3, 39E11,
4106, 42612 RIS oAt BLRE SRE el s e, 20

175D10: (i) moncidnapanabadieeragatia cos@esits any bR EMershecifiaaljtes hfragn CLD18A2
but not to humaﬂfﬁls,DéiﬁAaT(Eﬁgé%ﬁgums(iiAd}m%L%@aL@g?E%ﬁYC%FD'ﬂﬁggé;@%%tEO &?é% man

isoforms (Fig 6A). e. Comparison of antibody binding to versus 8A2

30transfectants {RHERGHb R ABYecrtionaliode ot frsiesofprals Waile ifaisspentivie dasfected with
an expressio vegigpsas@dinee reiramiaisinod -RISALEERIDINR: 8 r friBi8A2¢SEQ ID

NO: 2) with a fluorescence reporter and grown on chamber slides. Cells were either stained unfixed or
after paraformalo@%‘&?tﬁﬁgﬂﬁ)?PWim‘fﬂ%%EIBH%HWBBQR} {5RLIAtOG (FeBmeLitifte supernatant for 30

min. at 37C. After washing, cells were stained with an Alexa555-labelled anti-mouse Ig antibody

(lecer obce) SR o piPoe R SRl B L sscete e eepy o
infusion, preferably slow continuous infusion over a long period, such as more

10  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 monocional anti-CLD18

15 antibodies upon administration in a biological sample by using anti-idibtypié
antibodies which target the anti-CLD18 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.

20
In still another embodiment, the antibodies according to the invention may be
administered by a regimen including one infusion of an antibody against CLD18
followed by an infusion of an antibody against CLD18 conjugated to a
radioisotope. The regimen may be repeated, e.g., 710 9 days later.

25
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

30 5,064,413; US 4,941,880; US 4,790,824; or US 4,596,556. Examples of well-
known implants and modules useful in the present 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 through the skin; US 4,447,233,
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5 CLD18A1 (Fig. 7B). In contrast, antibody 2635 was reactive with both, CLD18A2 and CLD18A1 (Fig.
8). For antibodies 24H5, 26B5, 26D12, 28D10, 37011, 37H8, 3805, 38H3, 39F11, 4106, 42E12,
43A11, 44E10, 47D12, 61C2, 75B8, 85A3, 9E8, 1939, a clear difference between staining of living
cells and paraformaldehyde fixed cells was 10 observed. The antibodies formed an uniform membrane

Snibodes leads o i generarian oL LI Calore Wapie 2o 4 oackis ke v pater (Fig. 74
antibodies leads to the, generation o ein clysters, visible as, ckle like staining pattern (Fig. 7A,
8A, 83). This shov%ﬁﬁé%ﬁ%%o%é@é%ﬁ fgbﬁiﬁ ég‘éB?Féﬁegaé@?i‘%ﬁS‘ﬁﬁrﬂPéagﬁ?ﬁEc@ Rhing cells.
15 f. Determinatioapphmnadge nantdlyasptegsitd val 18, 48 S 1L 26 8ARpeadiec kresific primes pair (SEQ
ID NO: 11, 12) wag_used.n RT-PCR apalyses ta, screen cell lines for expressi f 2. Human
gastric carcinoma%élﬁ Im%%WCFE%%-Fg R%C%ﬂ gﬁ@&%ﬂfﬁ@&ﬁ YJQCI?Z@O%Z)‘*%#E%QTO-IH 20
(ATCC H113-403)dnchidisslasepamosendiadarpéelivemprystosll line DAN-G (DSMZ ACC249) were

found to display robust endogenous expression of CLD18 (Fig. 9). Expression was confirmed on
protein level by staining with a rabbit polyclonal serum against CLD18. 25g. Staining of endogenously

expressing cell lindeNitRET Digispapietardtbeies WHEMuitdomediies ae &apuy 3 IDAN-G,

SNU-16, NUGC-4angdGA kR 4H. qallseyiaire arewnRineham kekslides Widgt #appasd cangitions. Cells
were unfixed or alternatively fixed with methanol and stained with the respective antibodies. For

antibodies 24H5, 3aERUsEH 1O caFRERBFARCS FHH PURIGIRENS: K $2a5iPle. ReoBCATEAN 43411,

44E10, 47D13, 6 1azhief BB XASMAES mka3 hithini hgdedihidi clbsudaseswas ehagevadiasexemplified
in Fig. 10, 11 and 12A. For antibodies 45 125E1, 163E1 1§§3§§ﬁnﬁ 175D10 native Eéoitope
i urfiXe

" erapepiic compounds of thé imvention Crpss the e an be. .
recognition was asSayed and cenl surnace staining was obserns s B SHBWIY in Fig 123.

Subgroups of antilﬁmﬁia@!sﬁpfmedx#mph@g’eri&p@mmﬁgroﬁﬂubodelbﬂmmm@nmm@ﬁpmpwdgrantly at
cell-cell interfaces.gr 2t fre6;parie,gfyhe memprang.otagiasens faphar sallsOitisrantpodies
stained discrete foci and aggregates on the cell membrane altogether demonstrating that the
respective antibodlespiied qeediffatenstepittise sinelugingglectively transported into specific cells

15  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. Commun. 153: 1038); antibodies (P.G. Bloeman et al.

(1995) FEBS Lett. 357: 140; M. Owais et al. (1995) Antimicrob. Agents

20  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
arle formulated in Iiposoines. In a more preferred embodiment, the liposornes
25 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 cornpositionl must be fluid to the
extent that easy syringability exists. It must be stable under the conditions of
manufacture and storage and must be preserved against the contaminating action of

30  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,
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5 epitopes which are masked by homotypic or heterotypic association of CLD18 as well as CLD18
epitopes accessible in preformed tight junctions. h. Staining of endogenously expressing cell lines by
flow cytometry: Surface expression of constitutively expressed CLD18A2 on ICATO-IIl and 10

NUGC-4 living cells was apalyzed low cytometry. This,is exemplifi KATQ:lll.and NUGC-4
cells stained witt?lnu{g\?l%c’i%%g%gﬁﬁg%%)% f&gﬂoggm m?&ﬂgﬁve @fﬁggh ¥a’1 |§1-er(|{'ﬁlf§th Ehl
Alexa647-conjudeterkanti-idhde Bicemednaetiyitiesiinddyoliredhiiernttopl ot eitsronmaigohalively without

fiation. Binding was assessediu e lomeln: uSipa R TAGSARAY Ml g shaws A strong 15

binding of 61C2 to at I€ast 70.3% of ICATO-Il cells and of 163E12 to CLD18A2 on ICATO-IIl and
NUGC-4 cells. i./S8ganhée druiercit 61 M6y Mataraaindvrd iranstst oA immenegiprding,: Aman

CLD18A2 (NP_ 001092026} andhiuman f4:D36A¢3(NP 057453) in a 20 sequence comparison differ in
the N-terminus and mouse CLD18 variants (NP_062789 and AAL15636) demonstrate high homology

and sequence variation sites between the molecules (see Fig. 14). J. Reactivity of antibodies with

murine CLD18Alsanehsrsigi €l kBpeianalicade? Shy flamsay toigaity : Bindaonddhircdesntified

monoclonal antibolgiies.to murine CLD18A2 anﬁi CLDllE’ﬁAl was anfillyzed by flgw ytomeltr . HEIC293
obj hich can ér e A§ (gclxg&? ﬁ%

. CliIve OF Iesponses wi I be ¢om e O
cells transiently co- FANSrectad With Ailtoreacenée Marker asd murine Cr NOs: 33,

35) or with a fluorespaed GRansalefinedrasinoelDidl 8ao{GHQIID bis:c38]e87§ 8Ddisenscintubated with

hybridoma syperalarts pOleirye e manCL O sheqiic/nanacional patiaogies 3605, 38H3,

37011, 45C1 an 12; respectively, for 30 nun, at 4C, fo y Incubation wit
Alexab47-conjugties ¥iti-Metiva 156 Sepmuaisianiisoryams halrbarettennes bmdwPilias assessed
by flow cytometny, H§{RG B E Amef Yeaersd- 15 shows three different binding profiles: 3805, and
45C1 do not bind to any of the murine CLD18 isoforms, 37011, and 163E12 bind to murine CLD18A2
but not to marine CLD18A1, and 38H3 binds to murine CLD18A1 and CLD18A2. These antibodies are

valuable tools to detgignipenddanicstiediioxigdyasd GbPlého aaeionanantibediggdsured by its
15  ability to stabilize the progression of disease. The ability of a compound to inhibit
cancer can be evaluated in an animal model system predictive of efficacy in human
tumors. Alternatively, this property of a composition can be evaluated by
examining the ability of the compound to inhibit cell growth or apoptosis by in
vitro assays known to the skilled practitioner. A therapeutically effective amount
20  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
subject's symptoms, and the particular composition or route of administration
selected.
25
The composition must be sterile and fluid to the extent that the composition is
deliverable by syringe. In addition to water, the carrier can be an isotonic buffered
saline solution, ethanol, polyol (for example, glycerol, propylene glycol, and liquid
polyetheylene glycol, and the like), and suitable mixtures thereof. Proper fluidity
30  can be maintained, for example, by use of coating such as lecithin, by méintenance
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 absor;iﬁon of the injectable compositions can be brought about by
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Spreclinical studies. Altogether these data show, that monoclonal antibodies of the invention 24H5,
26B5, 26D12, 28D10, 37011, 37H8, 3805, 38H3, 39E11, 4106, 42E12, 43A11, 44E10, 47D12, 61C2,
75B8, 85A3, 9ES8, 19B9, 45C1, 125E1, 163E12, 166E2, and 175D10 generated against CLD18
represents a diversity of binding characteristics 10 to different epitopes and topologies of human

CLD18. A combinaitbripledifietentpiapsitien deseibaed Whexadalgs IBssiptos, Brheanspigan be used

to categorize monqclonal antibodjes into such different classes. 4. Immunohistochemistry (IBC) 15 A

CLD18A2 epitopeas%lé%llﬂglé?l?fbogoﬂymgaeen%rré?eﬁlﬂy immunization with the peptide of SEQ ID NO: 21 was

used for inununohistochemical characterisation of CLDI8A2 expression. Paraffin embedded tissue

sections_ derived fipm a ERS”BE%QS“%&YS'\FBQHEL%'C Q%E{lel ang O%ERQC{,“SSU&S wer ugbeoq] for 1;Rrotein
expression and localisation analyses. No significant ex&egsmn was detecied in any other 50 normal
organ tissue ExceprIBrowRLINEyebeTBll? HRiginigaedn foorarasiplel Pithsapisxpdibsion was verified by
immunohistocherpigtny:iguaifferst capeers including stomach cancer and lung cancer (Fig. 16B).
Interestingly, expression of CLD I8A2 protein in gastric mucosa was restricted to terminally

differentiated cells of the gastric epithelium in the base and pit regions. 25 In contrast, cells in the neck

region of gastric npyCcoRas khlaviisuRisqFIHICIERMiEalls in the isthmus part, which replenish the entire
mucosa, do not express CLD18A2 (Eig. 16C). Tab. 2: CLD18A2 expressiqn in ngrmal and tumor
i J

tissues as analyséd'by BREPPS e () a BRIt BERFSFSTRMPEREEEE B olon

Endotheliumio  compositions and other derivatives described herein) of the present invention have
‘ numerous therapeutic utilities involving the treatment of disorders involving cells
expressing CLD18. For exampic, the antibodies can be administered 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, the
15 term “subject" is intended to include human and non-human animals which
respond to the antibodies against CLD18. Preferred subjects include human
patients having disorders that can be corrected or ameliorated by killing diseased
" cells, in particular cells characterized by an altered expression pattern of CLD18

compared to normal cells.

20
A therai)eutic 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,
25  apoptosis, homotypic adhesion, and/or phagocytosis, preferably by inducing CDC
' mediated lysis and/or ADCC mediated lysis.

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 charatterized by the
30  presence of tumor cells expressing CLD18 including, for example, gastric cancer.
Examples of tumorigenic diseases which can be treated and/or prevented
encompass all CLD18 expressing cancers and tumor entities including stomach
cancer, esophageal cancer, pancreatic cancer, lung cancer, ovarian cancer, breast

cancer, colorectal cancer, hepatic cancer, cancer of the gallbladder and head-neck
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Esophagus Fallopian tube Heart Kidney (glomerulus, tubule) Liver Lung Lymph node Ovary Pancreas
Parathyroid Pituitary Placenta Prostate Skin Spleen Stomach Striated muscle Testis Thymus Thyroid
Ureter Uterus (cervix, endometrium) The monoclonal antibody 39F11 was used for
inamunohistochemical CLD18A2 specific studies. As shown in Fig. 17A, no significant reactivity was

detectable on all 858 nbRRTEI TKEES BR¥ept dtbrsribh (RtEFIsdistanpe rdvsnsemsieBesasmiomas and
lung carcinomas rggaakaspstrongly positive (Fig. 178).

The pharmaceutical compositions and methods of treatment described according to
5 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
CLD18 or particular forms of CLD18, or levels of cells which contain CLD18 on

10  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 function of CLD18 expressing cells, thereby
implicating these cells as important mediators of the disease. This can be achieved

by contacting a séinpie and a control sample with the anti-CLD18 antibody under

15  conditions that allow for the formation of a complex between the antibody and
CLD18. Any complexes formed between the antibody and CLDI18 are detected

and compared in the sample and a control sample, i.e. a reference sample.

Antibodies of the invention can be initially tested for their binding activity
20  associated with therapeutic or diagnostic uses in vitro. For example, the antibodies

can be tested using flow cytometric assays as described herein.

Moreover, activity of the antibodies. in triggering at least one effector-mediated
effector cell activity, including inhibiting the gr.owth of and/or killing of cells
25 expressing CLD18, can be assayed. For example, the ability of the antibodies to
trigger CDC and/or apoptosis can be assayed. 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
30  of the following biological activities: to inhibit the growth of and/or differentiation
of a cell expressing CLD18; to kill a cell expressing CLD18; to mediate
phagocytosis or ADCC of a cell expressing CLD18 in the presence of effector

cells; to mediate CDC of a cell expressing CLD18 in the presence of complement;

s1



Another group of antibodies of the invention shows a specific cancer staining pattern with binding to
stomach cancer but no reactivity with normal stomach tissue. Such a staining pattern is shown in Fig. |
8A with monoclonal antibody 2685. Immunohistochemistry was used for specificity analysis of 175D10
(Fig. 18B), 43Al (%Fi .l 18%)§ 163 Fig.18D) and (Fig. 18E) pon sections derived from
HEK293 tumor é}a I ng‘é‘?ﬁf@ Bastugrfnl%régglle hes atably exjgt’etsog}l‘ﬁ]% %rﬁ%ﬁ%l s1on;
(HEK293-CL D1 8@t Cinbu@Aasisutadng) ipid /afls apbeivigdiagn STeEXe’l with an expression
control plasmid containing only the antibiotic resistence gene for selection (HEK293-mock) were
xenografted into mice to form solid tumors. No expression was detectable in mock-transfected
HEIC293 15 xendymaRaiicides. ombesiimsst, Siconpthadissoryeshbuyivrsibianiteitineelas observed

in HEK293-GL D1RAZ ehogiafh e re-aiael i SonmaeheaicN aasReEMa o SFAnplegent
Dependent Cytotmde% (CDC) a. CDC of monoclonal antibodies of Sell as measured by flow

cytometry: 20Plal BB RS R FIMGE 1 ARORE O BFEH AR THAWAS GBS ARATT HRARFRA U lunteers
into 5- MonovettenErf Asoptifieatidbg Suifzacatiect aldicanbeachs thoeemaiel)abdiieh were then
centrifuged at 600 g for 20 min. Plasma was harvested and stored at -20C. In a first set of experiments
hybridoma supernatants were analyzed for their capability to 25 induce complement dependent
cytotoxicity (CDQ}lcigadiast hHE K320 Sxpetissedaloty diXipressang! hownanl GLdBA2cgHE 1 ERBEL D18A2).

Colsvere b LGRSO SOSS SADeone\ A o827, 22010

or 20 mm. at room te owing centrifugation (5 min. at 450

g) the supernatasvodesirenmovdisbadrRopiraienat Srneah MoBMERABEsPhehetamagiEe)was added to
the cells and incybaiad 30 forARRtRe 2R RIBuRb I 6Eh ARRRepfies eelidieia Wagdetermined on FACS
by using the propidium iodide (PI) staining method. Pl was added to a final concentration of 2.5 ug/ml.
For flow cytometry, a BD FACSArray flow cytometer was used (BD Biosciences, Mountain View, CA).

At least 10000 ewpitimivesarcolestesiiatanal aisaiboesksiapsistmslvdad by agivstimentof the
forward sideward scatter, (FCS) threshold. The percentage oélys dce l%épgk %)os' iv%cells) is shown
in Figure 18 MofBLIEhaI Ao HEL KB 28 01X e AR SEISEEd BLiBrsS %506 and
39.2%, respectivsityiiof HEK293-CLD18A2 cells, whereas CDC mediated by 241-15 was only 19.3%.
5b. CDC of monoclonal antibodies of Setl: In a second set of experiments the specificity of monoclonal

antibodies to induce CDC on CLD18A2 expressing cells was analyzed. Therefore, a set of antibodies
binding either spégifidasstisthanberd 18P GkRL Bribetiab Rinthh Groas wss hesteet for
CDC-induction agajinst HQ celissiably daasiasied il humanl B I8AZ(dRCIAB8A2) or 0
human CLD18A1 (CHO-CLD18A1). CHO-CLD18A2 an%QHo-CLDla%l cells were Seeded 24 h
before the #§say AlintexifcrEsh). huapgiogmmein ASTR N fIPa NSRBI YhASTHI BRI The next
day growth medigp Wwasdgsmovedmaniberegisiveragdaesbaiedanisinlieates witkdusaridoma
supematants adjusted to a cgn&%ﬂ% of 10 it ,/ml_containinﬁgfmﬁoclon | antibodies 24H5, 26D12,
28D10, 37011, 3FRIPOSEGE? SEHA © 2560 1S B EDUAATY a1 29 PHIT T RINCE T2,
respectively. Consgphraed|$rove rérérapenatéa thitHagwovetisenisgaraecoadgnovistratiadiuire cotitaiding 0.2%
saponin for the determination.af.b C n ig A ggpf)é' | lysis ivel r incubation for
20 min. at room t&m p%raature é%%éc%ng%g%éwgé%?e%o%% an Oa%?:lutrg]gn g{s\r%?a)él%ﬁg)éﬁ/l éﬁ/l
(prewarme@ o 37dyinitceddedtto aleceekBam thewsiteder. aﬁptﬁ@h?@ﬂ?ﬁh.%@@?ﬁ. TEen,
supernatants 20 wgig:replacad BuERE ORISR AR bramide and; fuguscence

emission after excitation at 520 nm was measured using a Tecan Safire. The percentage specific lysis

was-calculated a8¥HGWSiFEEFRENR: 1GS2dmifisate b Sanipis Chbid focotitedith ok gi¥und) /

(fluorescence mayisnallysismibaovaac enembnekgiaino Deentd Yriitied e aus-thatenapagtonal
antibodies 26D12, 28D10, 37H8,r§,%£-|3 and 39E11 medé%te high, monoclﬁnaltantibody:?r 05 25
mediates mediunt RSO R &I BrHlBSETRL BICE AR 1S REH RS 1O SHEHS B8RS Sntibodies

24H5, 3701y 42618, 43AdrhirdEatiorandn] I prbdiate de GDE-adapnstrCidOEi B4 2«cells. In

20012, 26010, STLE GBSO 0L A CHOD Ik Bt LGB 2 Htommined by

flow cytometry anuigasHvp afithohesertily.
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30 c. Monoclonal antibody titration and CDC using monoclonal antibodies of Set': To measure the
ability of the anti-CLD18 antibodies to induce CDC at low concentrations, an experiment was
performed where three different antibodies were titrated. CHO-CLD18A2 cells growing in microtiter
plates were incubated with a concentration range of 75B8 (100, 30, 10, 3 and 1 ug/m1), 37H8 (10, 3.3

and 1 ug/m1) andIﬁ&&itﬁe(r]&rﬁcam erdbuditneh), 66 gpedihaloforiR0stRcabeapmdampaeaiure.

Supernatant was jemoved huma S DMEM prewarmedt 37C) was added to the
cells and incubate{ﬁ for\g%loc& r%ﬁ?rill.aa ﬁ&? énv\%re A AR AP T AR5 PR RO natants

were replaced by teg&irg cRahing YEGIRnuhd thidiuom bmthexﬁsgalresrﬁﬁd\nﬁshmhvbﬁhegaercentage
of specific lysis a y OfP?éH %jlg Qo nt&’;lt n. ; tib 75B8 induces lysis of
31.0% CHO- CLD%%ZM Is{}'at 10 u%nd nan ops? g% r}%pﬁ ?g“&"fi)g Rereas
monoclonal a$1t|b@@@”@@gmgeaﬁ@aWHefﬁmlm@fﬂ&M%.5% specmc lysis at 1 ug/rni (Fig. 21B,
C), respectively. 10 d. CDC of monoclonal antibodies of Set2 as measured by flow cytometry: Serum
for complement lysis was prepared by drawing blood from healtﬂy@volunteers into Serum-Monovette

vacutainer tubes (SARYRET, REHAWAE ERDWERTRR thihieNeriice. (RerseRisetforiBe 2dm0i§Tsr 20 min.

Serum was harve&I@du%m)&yOi@%@dnﬁﬂ@lﬁﬁ@&t@bSﬂmﬂhl&%&@}ﬁ)h@@txm&{@%@&tﬁﬁéﬁf 30 min
before storage. Hybridoma su ernat n{s were an é1 QaBablhty 0 |n ce complement

dependent cytotoﬁ?&ﬁ?/t?éﬁ@)a Bailstt ﬂﬁ'@oﬂ% &&JF& Herbi1sA2.
Cells were incubaigehslitis chegecat mmﬁe@ﬁyhﬂﬂﬂmms%n@&mtmmﬁ%glma@ﬂﬁma@maf antibodies

45C1, 125E1, 16 héLQGEZ nd 175D10, respectively for 30 min. at 37C. 20% 20 human serum in
RPMI was added t0 the celis fncflncubated for another 30 min: at 37C. Thereafter, cell lysis was

determined on FACS by using the propidium iodide (PI) staining method. Pl was added to a final

concentration of 251/ \gem f@wc@y;oseﬁgry%%B D RQSPARRY Tiowe8YigmeiahyanHsed £8D

Biosciences, Mountain View, CA). At least 10 events were collected for analysis with Cell debris

excluded by adju%ﬁéﬁ‘i“é&tﬁ@—‘f&?ﬂfzﬂﬁcﬁ‘é|BW@%&%P%@@@@%)1ﬂ‘ﬁ“é§’f‘k§‘lc1338|:9&9fﬂéely5|s was
calculated bydghe {Qlgwingdareiir: speeiliGivaiior P lpesiivengelsmibsaunle 196BiRasitive cells

in sample with heat inactivated f\erum ). Robust CDC mediated lysis was gbserved in partlcular for

163E12. 6. Antibci§ RS BALER @gﬁUWWB{ R eRTSEes, b RS U TPRERI Svere
analyzed for their eapabitifyeioceiid une aﬂtabdg@-demﬂdemﬁpc@iIﬁhafmgtaiﬁmdﬁyi(ﬁfaﬂ;@)"fagarnst

HEIC293 cells Sta§ R e L A0 R HR R e G D T A LY SRR

(HEK293-CLD I 8
cells can be administered as a suspension of cells in a physiologically acceptable

20  solution. The number of cells administered can be in the order of 10° to 107 but
will vary depending on the therapeutic purpose. In general, the amount will be
sufficient to obtain localization at the target cell, e.g., a tumor cell expressing
CLD18§, and to effect cell killing by, e.g., phagocytosis. Routes of administration
can also vary.

25 _

Therapy with target-specific effector cells can be performed in conjunction with
other techniques for removal of targeted cells. For example, anti-tumor therapy
using the compositions of the invention and/or effector cells armed with these
compositions can be used in conjunction with chemotherapy. Additionally,

30 combination immunotherapy may be used to direct two distinct cytotoxic effector
populations toward tumor cell rejecﬁon’. For example, anti-CLD18 antibodies
linked to anti-Fe-RI or anti-CD3 may be used in conjunction with IgG- or IgA-

receptor specific binding agents.
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a. Enrichment of human peripheral blood mononuclear cells: Human blood from healthy donors was
diluted twice in phosphate buffer (PBS) and blood cells were layered on Ficoll (Lymphocyte Separation
Medium 1077 g/ml, PAA Laboratories, cat. no. 115-004). Peripheral blood mononuclear cells (MNCs)
were collected fr ggﬁ@tgmpz}g& %h%g and. sresusp ged in RPMI 1640 culture medium
supplemented W%EEg % heat-lnactr&;a}t%dl eta %(ljén’ us%srum,etg mmvfgté?ﬂ}tacﬁn%% : /E\Ij’é% <&t up: Target
cells were labeletnofithaltithcazfiioreBeends-alphaRdieneligem ¢ fRADTHIIRekih Birbgroaapwtexicity assay

kit DELFIA EuTD, e S {a)miale | sive
washing in RPMI%gﬁgﬁg&ﬁeén?ﬁj@%%% 1069 %ﬁﬁ%lg%gﬁi% %igmaﬁ%t@rﬂ%%gggégﬁsﬁg%l triM

HEPES, and 10081FRBE- 158 f0RtBIS RUEROSSIF serum, the cells were adjusted to 1 x 105 cells/ml. Labeled
target cells, gffector cells (MNCs), and supernatants containing monoclonal antibodies adjusted to a
concentration of 10 jig/m1 were added to round-bottom microtiter plates. For isolated effector cells, an

effector to target 12°(EOFPRIEGF 1631 ERERPHSESABMRETES: £74h 41585916y ZRALRBHESARRS incubation
(2 hours, 37C), assaysweergugtap)ed thy tentifogatioch anad Roarplsamncbiigaptielesserfiom

duplicates was measured. in eprapium counts in.g timesresolved flyorometer. Percentage.of cellular
cytotoxicity was @éﬁ%‘?{ﬂ%?grdo u"ms?;j%?T E‘léglzo%%ﬁé l%r%m‘ﬁf a‘:ﬂ?0 o‘%cléé‘éfﬁéiﬁ/“é% —C(ae“x%lésﬁ%%ﬁfgfﬁgllease counts
- spontaneous retbagesouats) ¢(mplkinvat rbleasenbodiwerspontivesusmeligate 20pdaits) x 100, with

maximal flupgescenceigaadsiease dajarinscin ddinadiiion 6 08 (25 dngl,copgentration) to
target cells, and spontaneous release measured in the absence of antibodies and effector cells. Figure
22 shows that m@RBEPREkEARstercsoEs, by spphosated fy1the addiBacof prEpieADEC against

HEK29_3'_C|—D18/§&&%|'éoﬁfhﬁﬁﬁ@f%ﬁéﬂlﬁ%&éfﬁi@gé%ﬁwUﬁ%ail,ngbtsiﬂﬂgi@@{ib@ﬂu‘?ﬂ{%'%ﬁﬁi@
cytotoxicity on CLD18AL1 targets 25 demonstrating a CLD18A2 specific ADCC (Figure 23). 7.
Proliferation Inhiti#3Hh PLHRelHSHHAR MBrSCIBEPEeils reudinerahrrmplenst: B ispbility to

inhibit cell growthuaétkA ERBdaakaeategeslBLSHaKprEs Sie G MupeanitisRL 8A2n38xba4 darget cells
endogenously expressing C1 D18A2 (KATO- II% ere cultured in the presence of approximatly 10p.g
monoclonallg:wtibfg &?@ﬁ%ﬁ@&? Fofferati %ﬁﬂoz%%r ﬁﬁ‘?&?ﬁ%ﬁ?‘c@ﬁ T\?(I)I.IPKBB%% ?stﬁge non-isotopic
immunoassay bassentioithie neastiremenmpldmbnbomo-2'-deoxyuridine (BrdU) incorporation during
DNA synthesis of proliferating cells in microplates. Incorporated Bra' is detected using europium

labelled monoclonal antibody. To allow antibody detection cells are fixed and DNA denatured using Fix
solution. Unboundtenssoinpssiarssiid hvapsrtion Etqn Alst e radminiseac sestemt®duropium ions

from the labelled gpfihedintnselstinpyhersithexfeeaphighhniuakeseent saelatasosithhcomponents

of the DELFIA Inducer, The flugrescence 5measured - utilizing time-resolved fluorometry in the

detection - ROprofBRISHARo FETIRIAS syHESREHIh TN BEHt fglpcules and serum “or

complement. These compositions are advantageous in that the complement is

located in close proximity to the antibodies, multispecific or bispecific molecules.

Alternatively, the antibodies, multispecific or bispecific molecules of the invention
25 and the complement or serum can be administered separately. Binding of the
compositions of the present invention to target cells may cause translocation of the
CLD18 antigen-antibody complex into lipid rafts of the cell membrane. Such
transiocation creates a high density of antigen-antibody complexes which may
efficiently activate and/or enhance CDC. |
30
Also within the scope of the present invention are kits comprising the antibody
- compositions of the invention (é.g., antibodies and immunoconjugates) and
instructions for use. The kit can further contain one or more additional reagents,

such as an immunosuppressive reagent, a cyiotoxic agent or a radiotoxic agent, or
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Strong inhibition of proliferation was observed with antibodies 125E1, 163E12, 45C1, 37011, 37HS,
28D10 and 166E2, respectively. . Moderate inhibition of proliferation was observed with murine
antibodies 43A11, 175D10, 42E12, 26D12, 61C2 and 38H3, 10respectively. 8. Performance in
therapeutic mouse xenograft models Therapeutic potential of the identified monoclonal antibodies
binding specificallytte &l DdgAddvisrsiudintbodidteodphetinvaniograéignagelmtibad. Eakygtreatment of

highly CLD.18A2 expres ig gujels i@ice SCID mice were subcutaneously inoculated with 1 x IC
HEK293 cells stal:ﬁy eg(pressm ahig vels of human CLD18A2 (HEIC293-CLD18A2). Expression
levels of human OLD I8A2 in HEIC293-CLD18A2 cells were comparable with expression levels in

. m in HEIC2 . le with expression level
primary gastric caceswfiomeaiensaEad R OIS HAMAD P SAmBIet 19 mice

(number of mice per group N=10). Therapy of mice st rtumor moculation. 200 fig of

purified hybridom&ddipesakitantdripiEetsstinPrririnto moiseiénecasibowiss, 2685, PBDARE28D10,
37011, 37H8, 380Ri3NEskhiidrR B4 afidbddy SB1HS iFREEH Wﬁfﬁa'&%ﬁgﬁﬁlél%&zﬂ%%ﬁﬁksﬁ% 4 weeks

intravenously. Alternatively 200 fig of purified hybridoma supernatants containing murine
monoclonal antibdtidsFEEOKIG S5 EACIPEIEY S8qHe RvbIchy 935 We A R Sher i RRRE ber week
for 6 weeks by alteffuatinfthetianbodiss anthéritrageisoneal injection. Tumor growth of treated mice was
monitored twice per week (Tumor Volume = Length x Width x Width divided by 2 in mm3) The mice
were killed if the tumor reached a volume of 500 mm3 or in case of severe morbidity. Fig. 24
exemplifies eabusiinbttstiembdiBe29 3@ MbRAL B0 He bl tetlairowthtdy aittibodigsmftiae invention.
Fig. 25A and 25B langati uryi %hg% r ith antibodi e invention in an
early treatment xe%lgg% tgr%gt%eg’l éﬂ%ﬁﬁs&é\% - L%%A%?%%%%b&L%?évﬁs%ﬁ reatment of advanced
highly CLDISA2 eXgralobimtpeaptersst, fficepmplsa et tho@mpaitihedaittksedPoferred

HEK293-CLD18A@ﬁ&&ﬁé@%@@&é@g%@ﬁ@&@t%&n%@amﬁgr@aspl(@@@Pﬁsgrgnnﬁmeeaﬂy

treatment described above. On day 27 after tumor cell inoculation mice were randomized in test

groups each compmiSipIe rhkasridm g (aaes Eatsd Witrteboday SEpiieahimrioma
supernatans ¢on'aloiog ke mNeEicOmERsian i 1935 2eattl 180G RSRECtVEY.

Antibodies were administered twice per week for 6 weeks by alternating intravenous an

intraperitoneal inj&SHEHFYAEB s RRTRIMGS erdmisaRss Bica) SomRasiRiP e Rt n ARftRe tumor
growth. For severghantibosheshthis rRsultedivsareiondation blaadhetyali(cige 263idués andarly treatment
of tumors express{)@g&g&lg&%\jlfeésvngiect%r_%@é%nts and microorganisms, for ‘e;xampie, bacteria, algae,
fungi, yeast and grains. Fragments of B-glucans produced by organisms may be
20  also be used. Preferably, the B-glucan is a polymer of B(1,3) glucose wherein at
least some of the backbone glucose units, e.g. 3-6 % of the backbone glucose units,

possess branches such as B(1,6) branches.

In a particular embodiment, the invention provides methods for detecting the
25  presence of CLD18 antigen in a sample, or measuring the amount of CLD18
antigen, comprising contacting the sample, and a control sample, with a antibody
which specifically binds to CLD18, under conditicns that allow for formation of a
complex between the antibody or portion thereof and CLD18. The formation of a
complex is then detected, wherein a difference complex formation between the
30  sample compared to the control sample is indicative for the presence of CLD18

antigen in the sample.

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

pi'esence or quantifying the amount of CLD18-expressing cells in vivo or in vitro.
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SCUD mice were subcutaneously inoculated with 2 x 105 cells of the DAN-G tumor cell line, an
infiltrating human pancreatic adenocarcinoma cell line that constitutively expresses CLD18A2 protein
at low level. Treatment of mice (10 per group) was initiated 3 days after 15 tumor grafting: 200 ttg of
purified hybridoma supernatants containing murine monoclonal antibodies 45C1, 125E1, 163E12,

166E2, or 175D1 0 nene-ddthinistered (iymbrisisweak foa Gubreka bynaltinating inéranensus and
intraperitoneal injection. Owing to the ressive ang. ast tumor OWthqg the pancreatic DAN-G
tumor cell line in \ﬁ%@%fggg\éggeﬁo%%%ﬁ#r%or%g\%ﬁlém ng%pé)lsela%ﬁt{t‘w n°3 B d%ggg AV 8hgh, asa
consequence, thedetirwdiog $oid2detensaidaringriise rap bletiti BffarcasveastmaingnC Ui Srameinghibition
and prolonged su%il‘{ I mediated by antibodies of the invention was also observed in this model (Fig.
27A and 27B). d Antibodies of the invention do not elicit side effects in mice A murine
CLD18A2-spécific primer pair (s: CTA CCA AGO OCT ATG GCG TTC, as: GCA 25 CCG AAG GTG

TAC CTG GTC) wasihisd 49 RLcR6R apadvsastaaumplity GRNAderved iomasameiahensive panel

of normal mouse tissues (see Fig. 28). E);%res_sion of murine CLD | 8A2 was not détectable in any

tested normal tisstricg disssretshiihthedaqelizasion plifhitiordaia disessanpiehasiftisttibody,
which crossreactsdyvidséi rasepditynauaadunb HBALINES yeselitontnmehistochemisalganalysis of

CLD18A2 30 expression in a lar apel of norm tissues (se Except for pormal

gastric tissue all t&% Iecg r\%?ﬁg‘gﬂiﬁ?ﬁe SHEI WS 8?&?5;&6#8%%8&%(5% sEhetPifthe human
CLD18A2, wie alssafopledfondhetine fisetbe pmtsepeart dhat WilNé &helsudaieeapithelisubjdtd@eper crypt
cells express CLDJQ%%@M ir %gjlﬁsoﬁfmcﬁ%ec&%%% rimse&é{\e;gjon is CLD18A2 negative (see Fig. 29

A-C). In summary‘,’tlssue distribution of CLD18A2 appears to be ‘identical in men and mice. Tab. 3:
CLD18 expression within murine normal tissues as analysed by immtmhistochemistry tissue

cerebellum cerebgym, colag:RSORRBGMRBRAIHAARRY N LISy MRMAGon can be used to
target compounds (e.g., therapeutic agents, labels, cytotoxins, radiotoxins

15  immunosuppressants, etc.) to cells which have CLDI18 expressed on their surface

by linking such compounds to the antibody. Thus, the invention also provides

methods for localizing ex vivo or in vitro cells expressing CLDI18, such as

circulating tumor cells.

20 ~ The present invention is further illustrated by the following examples which are

not be construed as limiting the scope of the invention.
EXAMPLES

25 1. Generation of murine antibodies against CLD18
a. Immunizations:
Balb/c or C57/BL6 mice were immunized with eucaryotic expression vectors,
encoding human CLD18 fragments (SEQ ID NO: 15, 16; 17, 18). 50 pg or 25 ug
of plasmid DNA was injected into the quadriceps (intramuscular, i.m.) on days 1
30 and 10 for generation of monoclonal antibodies of Setl or alternatively on days |
and 9, 1 and 11, or 1, 16 and 36 for generation of monoclonal antibodies of Set2 in
the presence of adjuvants, for example CpG (for details see Tab. 1b). CpG as well
as cells transfected with CLDI18A2 (SEQ ID NO: 1) alone or co-transfected
additionally with murine soluble CD40L encoding RINA were injected
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ovary pancreas skeletal muscle spleen stomach thymus bladder CLDI8 expression 5We further
investigated potential side effects mediated by antibodies 125E1, 163E12, 166E2 and 175D10 in mice.
All of these antibodies had been previously shown by FACS analysis to react with the murine
CLD18A2 as Well as with t urpg? otein. Nelther were any v E\}E}Ie side effects ogser d in mice
during and after trea m‘clesr‘ftu with these ﬁlan%é%ifecse nor were aHy Ystorn%%ﬁgné Feo glates of
toxicity observedpwstm:gasfn@rm‘bmbsa direnitib oghpitistatedomic €D O npaed tof uniteateds(PBS-
treated) mice (seg1 kétgd 1mmﬁg é/réE@t?ﬁE@%Hf (I)%’H(g‘%lyb%égﬁ? ei%)ggﬁsAangum S In mice with
chimeric monoclonal 15antibodies ilar to exampfe ut using chimeric monociona a%tlbodles
early treatment o@lhléhﬁy DED fig Apmysiaaiong RIS iniefce WRh immaedi Byt strnirveraion was

assessed. Brefly;pObimice,yrie suesaneausinoemistedmithdey 10HHEKRR el Riably
expressing high levels of human CLD18A2 (HEK293-CLD18A2). Each experimental treatment group

20comprised 10 FRetinE &SRR E St sRBR TS the Aumey B SR AR, 108 dg2mpdrified cell

culture supernatanthefddeit 29pdreelisdtansionty wansieaiedir produse &RYBRNS Rgogional
antibodies ch-163E12 or ch-175D10 (cf. example 9, E elow) wer, admlnlstered twmeﬁ%??r Vé)eek for 6
weeks by alternatiitFirtPL5Eo T h i 2pSFitshaiR J’é%cﬁ?)ﬁ‘yR uETTRREoR HMSRE983 . cLD 18A2

tumor cell growthahybeldiigedt Senmbodma)ﬁr&?e Bwemioﬁnﬁa:dmjd herebsedved. &igs, 34 shiows

prolongatlon of surquﬁ tr meréﬁ\%lth Eﬁh'm rl%%,r%_tlbo{d)f_etso e e|cr{\érennt|(,£,m me%nrgélr ‘ﬁ treatment
xenograft model usin glgé(g A ce die onsettreatment o anced ighly

CLD18A2 expremx@mmbﬂ%@ wﬁtﬁeaqhnemamm%mapanﬁﬁo@l@s qrraét@mefﬁmor
xenograft model pasegsqReiBY3 AF(dRI80K %@&9@%{@@%@@8&%&@5&@3{9 Agf late

therapy onset protocol as opposed to the early treatment described above. On d after tumor cell

inoculation mice HERI fitidmEAedlA Ssgrbups dikth eetatisrisisy Trknicddantr téRipyavilinitiated
with 200 lig of puyifigghaelisdtupe.retRernatantaef HIBHA83T to the respective monocional

15 antibodies.

Tab. 1a: Immunisation protocols used for generation of moneclonal

antibodies
mAB Immunisation mAB Immunisation
protocol* . protocol

Setl

24H5 40 42812 45

26B5 140 43A1l 45

26D12 40 44E10 45

28D10 40 47D12 45

37G11 45 61C2 45

37H8 45 75B8 6

38G5 45 ' 85A3 |6

38H3 45 9ES ' 40

38F11 45 1989 40

41C6 45
Set2

45C1 53 166E2 51

125E1 45 175D10 51

163E12 51

20 * For specific immunization protocols see Tab. 1b
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15 cells transiently transfected to produce chimeric monoclonal antibodies ch-163E12 or ch175D10 (cf. example 9, below). Antibodies were
administered twice per week for 6 weeks by .alternating intravenous and intraperitoneal injection. Also in this model chimeric antibodies of the
invention were shown to inhibit tumor growth. For several chimeric antibodies this resulted in prolongation of survival (Fig. 35). 20 9. Chimerization of
antibodies a. Generation of mouse/human chimeric monoclonal antibodies Total RNA and subsequently single stranded cDNA was prepared from
human peripheral 25 blood mononuclear cells (PBMC) and from human spleen tissue by standard methods known to those skilled in the art, for
example by using RNeasy Midi Kit (Qiagen) and Superscript Il reverse transcriptase (Invitrogen). The constant region of the human kappa light chain
was amplified from PBMC cDNA by 30 PCR. The sense oligomer (SEQ ID NO:38) added a BarnHI restriction site at the 5' end of the constant region

and changeg Jhe@tigipaiRuslgis AR §6H
5-CGTACG-3', generating a BsiWI restric

l?%l&%oqs CGAACT-3' coding for the first two amino acids (Arg-Thr) of the constant region into
ion site without changing the amino acid sequence. The antisense oligomer (SEQ ID NO:39) included a

stop codon and added a Notl restriction site at the 3' end of the amplified constant region. The PCR product as well as a standard expression vector

(for exampl
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Ingghcat
a variable regieR®

 RERINA TG T GogR RIAVETE: Se DR all

e phosphatase to p
ront of the constan
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listed as SEQ ID NO:45, the amino acid sequence of the thus expressed human gamma-1 constant
region is listed as SEQ ID NO: 46. Tab. 4. mouse hybridoma cell lines used for antibody cloning clone
ntAb Isotypevariable region oligomerpairin PCR chimerized antibody heavy chain 43A11

b. Generation of hybridomas producing human monoclonal antibodies to CLD18:
Mouse splenocytes were isolated and fused with PEG to a mouse myeloma cell
line based on standard protocols. The resulting hybridomas were then screened for
production of immunoglobulines with CLD18 specificity using HEK293 cells
5 transfected with a nucleic acid encoding human CLD18 by FACS analysis.
Single cell suspensions of splenic lymphocytes from immunized mice were fused
with P3X63Ag8U.1 nonsecreting mouse myeloma cells (ATCC, CRL 1597) in a
2:1 ratio using 50% PEG (Roche Diagnostics, CRL 738641). Cells were plated at
approximately 3 x 10%well in flat bottom microtiter plates, followed by about two
10  week incubation in selective medium containing 10% fetal bovine serum, 2%
hj’bridoma fusion and cloning supplement (HFCS, Roche Diagnostics, CRL 1 363
735) plus 10 mM HEPES, 0.055 mM 2-mercaptoethanol, 50 pg/ml gentamycin
and 1x HAT (Sigma, CRL H0262). After 10 to 14 days individual wells were
screened by flow cytometry for anti-CLD18 monoclonal antibodies. The antibody
15  secreting hybridomas were replated, screened again and, if still positive for anti-
CLD18 monoclonal antibodies, were subcloned by limiting dilution. The stable
subclones were then cultured in vitro to generate small amounts of antibody in
tissue culture medium for characterization. At least one clone from each
hybridoma, which retained the reactivity of parent cells (by FACS), was chosen. 9

20  vial cell banks were generated for each clone and stored in liquid nitrogen.

¢. Selection of monoclonal antibodies binding to CLD18:
To determine the isotype of an_tibodies, an isotype ELISA was performed. The
mouse moncAB ID Kit (Zymed; CRL 90-6550) or alternatively the IsoStrip Mouse
25  Monoclonal Antibody Isotyping Kit (Roche, Cat. No. 1493027) was used to
determine Ig subclasses of the identified CLD18 reactive monoclonal antibodies.
Defined as Setl, nineteen hybridoma cell lines were generated, six from a fusion of
cells from a C57/BL6 mouse immumized with CLD18A2-LoopD3 (SEQ ID NOs:
17, 18), thirteen from a fusion of cells from a Balb/c mouse immunized with

30 CLD18A2-Loopl (SEQ ID NOs: 15, 16), expressing the following antibodies:

24HS5, 2685, 26D12, 28D10, 37G11, 37H8, 38G5, 38H3, 39F11, 41C6, 42E12,
43A11, 44E10, 47D12, 61C2, 75B8, 85A3, 9E8, 19B9
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182-DI 106-062 1gG2a SEQ ID NO:55, 132 SEQ ID NO:70, 71 SEQ ID NO: 100, 115 163E12 182-DlI
106-294 1gG3 SEQ ID NO:56, 133 SEQ ID NO:72, 73 SEQ ID NO:101, 116 125E1 182-DI 106-279
lgG2a SEQ ID NO:57, 134 SEQ ID NO:74, 75 SEQ ID NO:102, 117

10

i5

20

25

30

24H35: mouse monoclonal IgG2b, x antibody, 182-D758-034

26B5: mouse monoclonal IgG2a, k antibody, 182-D758-035, DSM ACC2745
26D12: mouse monoclonal IgG3, x antibody, 182-D758-036, DSM ACC2746
28D10: mouse monoclonal 1gG3, « antibody, 182-D758-040, DSM ACC2747
37G11: mouse monoclonal IgG2a, x antibody, 182-D1106-055, DSM ACC2737
37H8: mouse monoclonal Ig(G3, k antibody, 182-131106-056, DSM ACC2738
38GS: mouse monoclonal 1gG3, x antibody, 1832-D1106-057, DSM ACC2739
38H3: mouse monoclonal 1gG3, x antibody, 182-D1106-058, DSM ACC2740
39F11: mouse monoclonal IgG3, x antibody, 182-D1106-059, DSM ACC2741
41C6: mouse monoclonal 1gG2a, « antibody, 182-D1106-060

42E12: mouse monoclonal 1gG2a, x antibody, 182-D1106-061, DSM ACC2748
43A11: mouse monoclonal IgG2a, x antibody, 182-D1106-062, DSM ACC2742
44E10: mouse monoclonal [gG3, « antibody, 182-D1106-063

47D12: mouse monoclonal 1gG3, x antibody, 182-D1106-064

61C2: mouse monoclonal 1gG2b, « antibody, 182-D1106-067, DSM ACC2743
75B8: mouse monoclonal IgM, k antibody, 182-D756-001

85A3: mouse monoclonal IgM, «k antibody, 182-D756-002

OES8: mouse monoclonal IgM, x antibody, 182-D758-011

19B9: mouse monoclonal IgM, x antibody, 182-D758-024

Defined as Set2, five hybridoma cell lines were generated, one from a fusion of
cells from a Balb/c mouse immunized with CLD18A2-LoopD3 (SEQ ID NOs: 17,
18) and CLD18A2-LoopD1 (SEQ ID NOs: 15, 16), four from a fusion of celis
from a Balb/c mouse immunized with CLD18A2-LoopD1 (SEQ ID NOs: 15, 16),

expressing the following antibodies:
45C1, 125E1, 163E12, 166E2, 175D10

45C1: mouse monoclonal 1g(G2a, x antibody, 182-D758-187

125E1: mouse monoclonal 1gG2a, « antibody, 182-D1 106-279, DSM ACC2808
163.512: mouse monoclonal IgG3, x antibody, 182-D1106-294, DSM ACC2809
166E2: mouse monoclonal 1gG3, x antibody, 182-D1106-308

175D10; mouse monoclonal IgG1, x antibody, 182-D1106-362, DSM ACC2810
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166E2 182-D1106-308 1gG3 SEQ ID NO:59, 136 SEQ ID NO:78, 79 SEQ ID NO:104, 119 175D10
182-D1106-362 IgG1 SEQ ID NO:58, 135 SEQ ID NO:76, 77 SEQ ID NO:103, 118 45C1
182-D758-187 IgG2a SEQ ID NO:60, 137

2. Production of Monoclonal Antibodies

Production and purification of monoclonal antibodies reactive to CLD18§:

To produce mg amounts of antibody for functional characterization, hybridoma

cells were seeded in dialysis based bioreactors (CELLine CL1000, Integra, Chur,
5 CH) at 2 x 10° cells / ml. Antibody containing supernatant was harvested once

weekly. Mouse monoclonal antibody was purified using Melon Gel (Pierce,

Rockford, USA) and concentrated by ammonium sulphate precipitation or

alternatively purified by ProteinA using FPLC. Antibody concentiration and purity

was determined by BCA-Assay and purity checked by sodium dodecylsulphate gel

10  electrophoresis and coomassie staining.

3. Binding Characteristics of Monoclonal Antibodies
a. Quality control of transfectants in W35, IF:
To generate CLD18A2 expressing cells, HEK293 or CHO cells were transfected

15  with nucleic acids encoding CLD18A2 (SEQ ID NOs: 1, 2) or CLDI18A2-myc
(SEQ ID NOs: 3, 4).

HEK?293 cells were transfected with CLDN18A2-myc (SEQ ID NOs: 3, 4) or left
untransfected. 24 hours post transfection, cells were harvested, lysed and subjected
to sodium dodecylsulphate gel electrophoresis. The gel was blotted and stained

20  with 2 mouse anti-myc antibody. After incubation with a peroxidase labelled anti
mouse antibody, the blot was developed with ECL reagent and visualized using a
LAS-3000 imager (Fuji). Only in the transfected cells but not in the negative
control, a band with the expected molecular weight of CL.D18-myc was observed
(Fig. 2).

25  CHO cells were transfected with CLD18A2 (SEQ ID NOs: 1, 2) and grown on
chamber slides for 24 h. Cells were fixed with methanol and stained with a rabbit
polyclonal antibody against CLD18 at 1 pg/m! for 60 min. at 25°C. After washing,
cells were stained with an Alexa488 labelled goat anti-rabbit IgG (Molecular
Probes) and evaluated by fluorescence microscopy. Fig. 3 shows transfected CHO

30  cells, expressing CLD18 on the cell membrane as well as untransfected cells.
These heterologously CLD18 expressing cells were used for the following assays

to test the specificity of antibody binding.
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SEQ ID NO:80,81 SEQ ID NO: 105, 120 light chain 43A1l 182-D1106-062 I1gK SEQ ID NO:62, 139
SEQ ID NO:84, 85 SEQ ID NO: 107, 122 163E12 182-01106-294

b. Selection of Monoclona! Antibodies Binding to CLD18/Primary Screens by
Flow Cytometry:
HEK293 cells were co-transfected with expression vectors encoding human
CLD18A2 (SEQ ID NOs: 1, 2) and a fluorescing reporter protein 40 h prior to the
5 assay or alternatively HEK293 cells stably expressing human CLDISA2
(HEK293-CLD18A2) were used and counterstained with propidium iodide (PI).
After cell detachment using 2mM EDTA/PBS cells were washed with complete
growth medium and plated at approximately 1-5 x 10° cells/well in U-bottom
microtiter plates. Cells were incubated for 30 min. at 4° C with hybridoma
10  supernatant followed by two washing steps with 1% heatinactivated FBS/PBS and
finally incubation with APC or Alexa647-conjugated anti-mouse IgG specific
secondary antibody. After two washing steps, co-transfected cells were fixed with
CellFIX (BD Biosciences). Binding was assessed by flow cytometry using a BD
FACSArray. Fluorescence marker expression is plotted on the horizontal axis
15  against antibody binding on the vertical axis. All mouse antibodies 24HS, 26B5,
26D12, 28D10, 37G11, 37HS, 38GS5, 38H3, 39F11, 41C6, 42E12, 43A11, 44E10,
47D12, 61C2, 75B8, 85A3, 9E8, 19B9, 45C1, 125E1, 163El12, 166E2, and
175D10 were dectected to bind specifically to the surface of fluorescence marker
expressing celis (Fig. 4, cells in Q2) as exemplified for hybridoma supematants
20 containing monoclonal antibodies 24H5 (Fig. 4A, cells in Q2), 85A3 (Fig. 4B),
175D10, 125E1, 163E12, 166E2 and 45C1 (Fig. 4C, cells in Q1).

c. Comparison of antibody binding to Myc- or HA-tagged CLD18A2:
The Dbinding characteristics of the identified CLD18-specific mbnoclonal
25  antibodies were further specified. Therefore, monoclonal antibody binding was
analyzed to CLD18A2 mutants, created by insertion of epitope tags. CLD18A2-
HA (SEQ ID NO: 6) contains a HA-epitope tag in CLD18A2-loopl, whereas
CLDI18A2-Myc (SEQ ID NO: 4) contains a Mpyc-epitope tag inserted into
CLDI18A2-loop2. As insertion of these tags causes destruction of epitopes, the
30 identified monoclonal antibodies, can be grouped according to the loss of binding
to any of the mutants. HEK293 cells transiently co-transfected with a fluorescence
marker and human CLD18A2, or with a fluorescence marker and CLD18A2-HA,
or with a fluorescence marker and CLD18A2-Myc were incubated with hybridoma

supernatants containing CLD18-specific monoclonal antibodies for 30 min. at 4°C,
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IgK SEQ ID NO:61, 138 SEQ ID NO:82, 83 SEQ ID NO: 106, 121 125E1 182-DI 106-279 IgK SEQ ID
NO:63, 140 SEQ ID NO:86, 87 SEQ ID NO:108, 123 166E2 182-01106-308 IgIC SEQ ID NO:66, 143
SEQ ID NO:92, 93 SEQ ID NO:111, 126

followed by incubation with Alexa647-conjugated anti-mouse IgG secondary
antibody. Before analysis on a BD FACSArmay, cells were fixed using CellFIX. As
exemplified for 24HS5, 9E8, 26BS and 1989 in Fig. 5, monoclonal antibodies could
be separated based or their binding characteristics into four different groups: (i)
5 antibodies that bind to unmodified CLD18A2 as well as to CLDISA2-HA and
CLDI18A2-Myc, e.g. 24HS, (Fig. 5A), or (ii) antibodies that do not bind to
CLDI18A2-HA, e.g. 9E8, (Fig. 5B), or (iii) antibodies that do not bind to
CLD18A2-Myc, e.g. 26B5, (Fig. 5C), or (iv) antibodies that do not bind to
CLD18A2-HA nor to CLD18A2-Myrc, e.g. 1989, (Fig. 5D).
10 '
d. Comparison of antibody binding to human CLDI8A1 versus CLDISA2
transfectants by flow cytometry:
Binding specificity of the identified monoclonal antibodies to CLD18A2 isoforms
was analyzed by flow cytometry. HEK293 cells stably expressing human
15 CLDI18A2 (HEK293-CLD18AZ) and HEK293 cells stably expressing human
CLD18A1 (SEQ ID NOs: 7, 8) (HEK293-CLD18A1) were incubated for 30 min.
at 4°C with hybridoma supernatants containing monoclonal antibodies, followed
by incubation with Alexa647-conjugated anti-mouse IgG secondary antibody and
fixation of cells or alternatively without fixation but with Pl counterstaining.
20  Binding was assessed by flow cytometry using a BD FACSArray. Fig. 6 shows
examples for the two groups of monoclonal antibodies that were identified in the
panel comprised of 24HS, 26B5, 26D12, 28D10, 37G11, 37H8, 38GS5, 38H3,
39F11, 41C6, 42E12, 43A11, 44E10, 47D12, 61C2, 75B8, 85A3, 9E8, 19B9,
45C1, 125E1, 163E12, 166E2, 175D10: (i) monoclonal antibodies 43A11, 45C1,
25 and 163E12 bind specifically to human CLD18A2 but not to human CLDI8AI
(Fig 6A,B), and (ii) monoclonal antibody 37H8 binds to both human isoforms (Fig
6A).

e. Comparison of antibody binding to human CLD18A1l versus CLDI8A2
30 transfectants by immunofluorescence microscopy:

HEK293 cells were transiently transfected with an expression vector encoding a

fusion protein of CLD18A1 (SEQ ID NO: 8) or CLD18A2 (SEQ ID NO: 2) with a

fluorescence reporter and grown on chamber slides. Cells were either stained

unfixed or after paraformaldehyde fixation with monoclonal antibody containing
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175D10 182-D1106-362 IgIC SEQ ID NO:65, 142 SEQ ID NO:90, 91 SEQ ID NO: 110, 125 45C1
182-D758-187 IgK SEQ ID NO:64, 141 SEQ ID NO:88, 89 SEQ ID NO:109, 124 450 182-D758-187
IgK SEQ ID NO:67, 144 SEQ ID NO:94, 95

tissue culture supernatant for 30 min. at 37°C. After washing, cells were stained
with an Alexa555-labelled anti-mouse Ig antibody (Molecular Probes). Binding of
antibodies was evaluated by fluorescence microscopy. As shown in Fig, 7,
antibody 37G11 specifically reacted with CLD18A2 (Fig. 7A) but not with .
5 CLDI8ALI (Fig. 7B). In contrast, antibody 26B35 was reactive with both, CLD18A2
and CLD18A1 (Fig. 8).
For antibodies 24HS5, 26B5, 26D12, 28D10, 37G11, 37HR, 38GS, 38H3, 39Fi1,
41C6, 42E12, 43A11, 44E10, 47D12, 61C2, 75B8, 85A3, 9E8, 19B9, a clear
difference between staining of living cells and paraformaldehyde fixed cells was
10  observed. The antibodies formed an uniform membrane staining when cells were
fixed (Fig. 7C, 8C, 8D). In contrast, incubation of living cells with these antibodies
leads to the generation of protein clusters, visible as a speckle like staining pattern
(Fig. 7A, 8A, 8B). This shows that all antibodies bind to native epitopes as found
on the surface of living cells.
15
f. Determination of endogenously expressing cell lines:
A CLD18A2 gene-specific primer pair (SEQ ID NO: 11, 12) was used in RT-PCR
analyses to screen cell lines for expression of CLD18A2. Human gastric carcinoma
cell lines NCI-SNU-16 (ATCC CRL-5974), NUGC-4 (JCRB0834) and KATO-III
20  (ATCC HTB-103) and human pancreas adenocarcinoma cell line DAN-G (DSMZ
ACC249) were found to display robust endogenous expression of CLD18 (Fig. 9).
Expression was confirmed on protein level by staining with a rabbit polyclonal

serum against CLD18.

25  g. Staining of endogenously expressing cell lines with CLD18 specific antibodies
and immunofluorescence analysis:
DAN-G, SNU-16, NUGC-4 and KATO-III cells were grown on chamber slides
under standard conditions. Cells were unfixed or alternatively fixed with methanol
and stained with the respective antibodies. For antibodies 24H5, 2685, 26D12,

30 28DI10, 37G11, 37H8, 38GS, 38H3, 39F11, 41C6, 42E12, 43A11, 44E10, 47D12,
61C2, 75B8, 85A3, 9ES, 19B9 staining of the cell surface was observed as
exemplified in Fig. 10, 11 and 12A. For antibodies 45C1, 125E1, 163E12, 166E2,
and 175D 10 native epitope recognition was assayed and cell surface staining was

observed on unfixed cells as shown in Fig 12B. Subgroups of antibodies showed
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SEQ ID NO: 112, 127 45C1 182-0758-187 1g1C SEQ ID NO:68, 145 SEQ ID NO:96, 97 SEQ ID NO:)
13, 128 45C1 182-0758-187 IgK SEQ ID NO:69, 146 SEQ ID NO:98, 99 SEQ ID NO: 114, 129 5
Corresponding to their murine counterparts the chimeric monoclonal antibodies were named adding
the prefix "ch-" e.g. ch-43A11, ch-163E12, ch-125E1, ch-166E2, ch-175D10, ch45C1. 10Amplification
of the murine vaﬁ?ﬁf@ﬁ%’&%§@fmﬁﬁt%&fﬁe5§}§/ QTSR b Rrggpderantly at cell-cell

interfaces or at free parts of the membrane not adjacent to other cells. Other
antibodies stained discrete foci and aggregates on the cell membrane altogether
demonstrating that the respective antibodies bind to different epitopes including
5  epitopes which are masked by homotypic or heterotypic associatior of CLD18§ as

well as CLD18 epitopes accessible in preformed tight junctions.

h. Staining of endogenously expressing cell lines by flow cytometry:
Surface expression of constitutively expressed CLD18A2 on KATO-III and
10 NUGC-4 living cells was analyzed by flow cytometry. This is exemplified by
KATO-III and NUGC-4 cells stained with monoclonal antibody 61C2 or 163E12, ‘
followed by incubation with Alexa647-conjugated anti-mouse IgG secondary
antibody and fixation of cells or alternatively without fixation. Binding was
assessed by flow cytometry using a BD FACSArray. Fig. 13 shows a strong
15  binding of 61C2 to at least 70.3% of KATO-III cells and of 163E12 to CLD18A2
on KATO-I1 and NUGC-4.cells.

i. Sequence alignment of mouse and human CLD18A1 and CLD18A2:

Human CLD18A2 (NP_ 001002026) and human CLD18A1 (NP_057453) in a
20  sequence comparison differ in the N-terminus and mouse CLDI18 variants

(NP_062789 and AAL15636) demonstrate high homology and sequence variation

sites between the molecules (see Fig. 14).

j. Reactivity of antibodies with murine CLD18A1 and murine CLD18A2 analyzed
25 by flow cytometry:
Binding of the identified monoclonal antibodies to murine CLD18A2 and
CLD18Al was analyzed by flow cytometry. HEK293 cells transiently co-
transfected with a fluorescence marker and murine CLD18A2 (SEQ ID NOs: 33,
35) or with a fluorescence marker and murine CLD18A1 (SEQ ID NOs: 36, 37)
30  were incubated with hybridoma supernatants containing the human CLDIS§-
specific monoclonal antibodies 38GS, 38H3, 37Gl1, 45C1 and 163ElZ,
respectively, for 30 min. at 4°C, followed by incubation with Alexa647-conjugated
anti-mouse IgG secondary antibody and fixation of cells. Binding was assessed by

flow cytometry using a BD FACSArray. Fig. 15 shows three different binding
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according to the "step-out PCR" method described in Matz et al. (Nucleic Acids Research, 1999, Vol.
27, No, 6). For this, total RNA was prepared from monoclonal hybridoma cell lines (see Tab. 4) by
standard methods known to those skilled in the art, for example with the use of RNeasy Mini Kit

(Qiagen). Single strande A wa pared accoyding to t 5 "templaje-swiich” method also
described in Mat?rg?lg?‘(%Pﬁ%;i?\kﬁc%dsse{fec&a%ﬁg%q@ %’JI g}%o@é‘f‘%S@ff?ﬁ/ga&s@ﬁm% an (dT)30
oligomer (SEQ |DNiDt 4 it 638LRIbthd DNAURNACEYHSA B lnomet (SEQrim: IDD4A8)$ervihg as an 5'
adaptor for temp itching duiring pgl izaf] 8K a his or,0ligomer the
last three nucleo'ltfggié?’S \%\l}ﬁé r?bq- ?%te%@%g%%ggﬁleo%i@%ie&ga Qs&leggué%%%%%ut PCR"
used an antisense@igomésitargeted tbasatsntaisivegio-bh8 monselragpantiaiicsr v the
constant region %gagéégsggﬁg%_s 1, 2a or 3 of the gamma chains (SEQ ID NO: 49 to 52, respectively).
The 1gG subclass of the murine monoclonal antibody produced béthe hybridoma cell lines was afore 5
immunologically AA8EZEE qu%ﬁrﬁ’%eﬂ@dﬁ?ﬁ@%’ﬂ%ﬁ&?ﬁé B Riptstda R 28 igomer was
chosen accordingggsersbab; 23DAQAMEN MixZFEFVeskes Hreisense nligprug! inMe, step-put PCR",
comprising the two oligomers li i Q.l - 53 54. Some b%ﬂ Il lines expressed
more than one héﬁ%}%ﬁﬁﬁ@cﬁiﬁ(iﬁﬁdiﬁ%gﬁﬁg &%ﬁ?ﬁs‘%&irg@ég}/’b %ggéﬁ#aaegll line used
for the generation Tiiybgiclamaas) agalnke D Suramaszes iy SHQ HD Hitdsngf dhecleriettand
sequenced _variable regions of the muyrine antibod chainsc(ﬁgl(% ID NO: 55 to 69 and SEQ ID NO: 132
to 146) and-f thgoc (1)%%8“ Ucaﬁ tg 853%%&&3 *%ﬂ%lgﬁg hhcﬁlmierlc antibody chains (SEQ L) NO: 100 to
129). The identifiedcnmebringtivarisldfagio psopetisiescahedliieek by P &R bmittdng hid5dTR and 15
the 3" mouse consiant iegiep, AddingAestiRiaRmRIESI0te SR ahRlwerd subcloning into the
prepared expression vectors carrying the human constant regions. In addition, the sense oligomers
provided a consensus Kozak sequence (5-GCCGCCACC-3' or 5'- AGCCACC-3') and the antisense

oligomers for heayyphaihyaiiae dpsiarsdnataded the first 11 nucleotides of the human gamma-1
constant region in addition to the Apal restriction 20 iterzésee Tab, 4, SEQ ID NO: 70 to 99). Kappa

light chain variab® rebidH e FEI9BF P ARHORFARFBEAGH % richBl e iHaffna heavy
chain variable regignriglersRQ gD Niodi angs Akl fesineiambiRzyehanickhetherw igaiomer chain
variable region of qpangclonal antinody 45C1 containe internal Hindlll restriction. site - here, the
compatible Bsal g@}g PRIl cl’rl?stjz% Sée %%m&%% é"rfg"fB l\%l?\ﬁsso%oﬂfshow the
nucleic 25 acid sequ@rnlessiﬂlwrreisuﬂmwgmiiMﬁMMbWW(%gd@bmtem@m: 115 to 129
show the amino as%i fﬂ%%g%?%i Mggegcwq@%hmrgﬁﬁ%gsm%zgg&@&p%@ (sgg.fab. 4). b.

Generation and production Imeric antibodies against CLD18 30 Mammalian cell lines producing

chimeric antiBodiasmwithotrap 1igsyp cXerRISINBIRS Iy 558 rhiB 2. THHE: difin 8% dtRasld ot #2293 T cells
(ATCC CRL-11268),Quefa%dolorsl ansiaatioRoRshoshdMiises!m veerR Riateshind Ibvdgy tissue

culture dish and cultured in 20 ml of complete medium, or alternatively 1 x 107 cells were plated in a
10 cm tissue cuItﬁ?@‘&%céﬂbeﬁﬂ{ﬁF@ﬂ%ﬁ%%@dgcb‘iﬁéﬂete medium, or alternatively 0.6 x 106 cells
were plated in a welafiaply-weltdiskuedt @ETIEhetured in 2asuitl plucosapieteresedisit¢complete
medium: DMEM:F12 m i%ér.%{sugplﬁn&emﬁd \% h 19;%.5@8{% ! out aﬁ'%b#otig%dTQ{argec&mmended cell
density at the tim&BRH o SAGGIGDE Bobh Enfiience. Immediate ya%e or rangf‘ecﬁon, medium
was replacerkby fireshnnedliweiisHE KIRO8TCk eligiorend gastafoutewhseitinSpadivsiecgosirieatpants, e.g.
Lipofectamine 2000) (10030 SSBA1 DAEIRIEHIANEIE ANRDURUBINCAS N aAIELch, 40872).
Exemplified for transtection of HEK293T cells a total DNA amount of 110 jig or 296 p.g was used for a
14.5 cm tissue disH.RHhEatibd6Diransfection agent to DNA was 1:2.5 and 1:12 for Lipofectamine
2000 and PEl, respectively. 24 h after transfection medium was replaced with a GMP suitable medium,
e.g. X-Vivo 15 0 (Cambrex) or a chemical defined medium like Pro293a (Cambrex) without serum.
Transfected HEK293T cells producing chimeric monoclonal antibodies against CLD18 were cultured
for further 96 h. Crude supernatants were harvested, sterile filtered and purified by protein ‘
A-sepharose. Antibody concentration was determined by BCA Assay and purity checked by sodium
dodecylsulphate gel electrophoresis and coomassie staining. 15 c. Binding Characteristics of Chimeric
Monoclonal Antibodies Binding specificity of the cloned and generated chimeric monoclonal antibodies

to CLD18A2
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was analyzed by flow cytometry as described in Example 3. HEIC293 living cells stably expressing
human CLD18A2 (HEK293-CLD18A2) and HEIC293 cells stably expressing 20 human CLD18A1
(SEQ ID NOs: 7, 8) (HEK293-CLD18A1) were incubated for 30 min. at 4C with purified HEK293T cell
culture supernatants containing chimeric monoclonal antibodies, followed by incubation with
APC-conjugated F(ab')2 fragment goat anti-human IgG Fey secondary antibody and counterstained
with P1. Binding wa$ 35SEEIRS RY HayrGxiomBliorfibaa B ACHA R \s 2nalgylarby eadogenously
CLD18AZ2 expressing human tumor cell lines, for example ICATO- Il and NUGC-4 cells, were
analyzed by flow cytometry. Fig. 31A and B show flowcytometric analyses of chimeric antibodies
ch-43A11, ch-129&knehy363E12, .ch-166E2, and ch-175D10. Résalthem show native epitope
recognition and exhibiiaspecific and strong binding to CLD18A2 but not CLDIBA1 expressing cells. 30
d. Complement Qgpengdent Cytotoxicity (CDC) Serum for complement lysis was prepared by drawing
blood from healthy yolunigers into Serum-Monovette vacutainer tubes (Sarstedt, Ntirmbrecht,
Germany) which ﬁ/grgbtfa% v&:entrifuged at 600 g for 20 mm. Serum was harvested and stored at -20C.
Control serum was heat inactivated at 56C for 30 min before storage. Protein A-sepharose-purified
chimeric antibodi€&8¥'this invention were analyzed for their capability to induce complement
dependent cytot&fﬂﬂ? (CDC) against ICATO-III cells 5 endogenously expressing human CLD18A2, as
well as stably trafisEehs @HO-CLD18A2 cells. Cells were incubated with monoclonal antibodies
ch-163E12, ch-168&2agnsl oh-175D1, respectively, in a final coneentration of 2.5 ftg/ml to 35 sg/m1 for
30 mm. at 37C. 20%obizmarnserum in RPMI was added to the cells and incubated for another 30 mm.
at 37C. Thereaftggeglead and living cells were discriminated by Pl.staining in a final concentration of 0
2.5 ftg/m1 and pq@y?g%&ﬁégﬁggg%ﬁr@diated cell lysis was determined by flow cytometry. For flow
cytometric analy%'lsl,‘%T D FACSArray flow cytometer was used (BD Biosciences, Mountain View, CA).
At least 10000 events were collected for analysis with cell debris excluded by adjustment of the
forward sidewar ter (FSC/SSC) threshold. Specific lysis was calculated by the following formula:
specific lysis = (%W—?}bgﬂﬂ?e cells in sample - % 15 Pl-positive cells in sample with heat inactivated
serum). Specific §¥Rmediated by CDC was shown for several aritibodies. All three antibodies
mediated robust E@crens CHO-CLD18A2 cells (Figure 32). On KATO-III cells antibodies ch-163E12
and ch-175D10 vraathdaiders of robust CDC. 20e. Antibody-Dependent Cellular Cytotoxicity (ADCC)
FPLC-purified, clpmpgtigyantibodies of the invention were analyzed-for their capability to induce
antibody-dependepggliular cytotoxicity (ADCC) against ICATO-IU cells endogenously expressing
human CLD18AZp, ciate

Skin -
Spieen -
Stomach +
Striated muscle -
Testis ' -
Thymus _ -
Thyroid -
Ureter -
Uterus (cervix, endometrium) -
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25 Human blood from healthy donors was diluted twice in phosphate buffer (PBS) and blood cells
were layered on Ficoll (1077 g/ml, Pharmacia). After centrifugation, peripheral blood mononuclear cells
(PBMC) were collected from the interphase, washed and resuspended in X-Vivo-15 culture medium
supplemented with 5% heat-inactivated human serum. 15h before the assay, KATO-III cells were
transfected with luciferase and plated at 5 x 104 30cells/well in a white microplate. For the assay,
effector cellb¢PBMmcsipnabantitaly dEtrbednbsve) far ametfastbistecterget CTPidios2eifiand
FPLC-purif Iperi ihodies e.added: j f 7C, 5% CO2. Final
concentratiéoﬁr}?i ééfgﬂr?égaér%ﬁ?gd%?%%]gﬂviélIr%vgsggic%%w%%ter 2- ﬁé%&?&?r@d%gﬁo%, ?SSS:%I gfriloéﬁo%v (BD
Bioscienceiésssgiraeds sepaclvaBinddet) avhergansiesiaghnsecisemee sadlimgrfromotesoidaition of

luciferyellQyy, Iﬂhﬁo@@@gﬁ%‘? pimjable cells was measured continually for up to 6h using a
microplate-reader (Infinite200, Tecan, Switzerland). Percentage of cellular cytotoxicity was calculated

using the fEMAMAGFERUIA 25 epriEHiefiyass IDvVERBOR B AuthfvEiceme cHaie saBRmITEBUS
luminescengeiaay ISt fBeXitaatdt IPHIGRCRBLRI CRYINGG th SRAMAN SRURMNHERRSCENER GOstalshy 100),
with the 5spontaneoys luminescence determined hy addi rifon X- 100 (0,2% final concentration),
and the m&HTH géﬁ%%@%@ré?%“fﬁg 5’6’?83%@%fa§ﬁ#8%%igéﬁogsing this assay it was shown that
monoclonalmsmniibctrschbdifB) di2angt e fial ihdaificitedimtesitrofg7AD G KA. KAFD 48ARIIsHEIg. 33).
10f. ProlifergtiqQn, Inhibition F -puyrifj imer] tibadies of the. inyentio alyzed for their
e & S R S e e
cells (KATWnk) WEFSEItuneet mlﬂh@npié@@ﬂﬁémréﬁﬁin_e_rmp%&@aﬁtmls@éﬁmﬁmation
inhibition ofyiiNeaniERASS FEXABR'A O BELE &%@f@&@'G}ﬁﬁ'%%%%!ﬁé&@ahﬁ%ﬁgaa&g‘gndidates

ch-166E2 were shown to inhibit cell proliferation.”10.Selection of antibodies as clinical |

20Ideal clifeipisngormaherEbptRdesitmre srmsdpsintian fHkgRdsneckp prrestisnsgediedlso
section IV dsesand MathessialitherdnyentionbAieaordivade theiinvention-aatitredies dirgoted to CLD

| 8-A2 are provided. It is shown that the antibodies provided according to the invention offer a broad

spectrim o PRI ARIFP U TERYE 2B ITINER e B A B R R AT B pdiferation
of cells exHEssing CLDISA inkpasiictftanionoiceiisstambdlr thesnere, spdaadaeen demonstrated that
chimerisation of antibodies may lead to the aquisition of additional Fc-dependent effector functions not
present in the parental murine molecule. For example, it is shown herein that antibody 175D10 with
murine IgGa. doe<notpkams Dempldend fiytepamden{CitCloxicity (see Example 5), while ch-175D10

with humary 161 idyes ARes e Nsino bRtV INEM CLAARPISSiRg fumor cells (see Tab. 5 and
20  Plasma for complement lysis was prepared by drawing blood from healthy volunteers inte S-
Monovette-EDTA vacutainer tubes (Sarstedt, Niirmbrecht, Germany) which were then

centrifuged at 600 g for 20 min. Plasma was harvested and stored at -20°C.

in a first set of experiments hybridoma supernatants were analyzed for their capability to

25  induce complement dependent cytotoxicity (CDC) against HEK293 cells stably expressing
human CLD18A2 (HEK293-CLD18A2). Cells were incubated with hybridoma supernatants
containing monoclona! antibodies 85A3, 28D10, 24H5 or 26D 12, respectively for 20 min. at

. room temperature., Following centrifugation (5 min. at 450 g) the supernatant was removed
and 20% human plasma in DMEM (prewarmed to 37°C) was added to the cells and incubated

30 for another 20 min. at 37°C. Thereafter, cell lysis was determined on FACS by using the
propidium iodide (PI) staining method. PI was added to a final concentration of 2.5 ug/ml.

For flow cytometry, a BD FACSAmray flow cytometer was used (BD Biosciences, Mountain
View, CA). At least 10000 events were collected for analysis with celi debris excluded by
adjustment of the forward sideward scatter (FCS) threshold. The percentage of lysed cells (PI-
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30Tab. 6). Antibodies provided according to the present invention may be categorized into distinct
classes according to their binding properties and their ability to mediate effector functions on cells
expressing CLD18. From the antibodies provided according to the present invention clinical lead
candidates m b cted based 0 thelrf nal charact .I‘IS ove W350f properties for
selected m%nri% an Sﬁ |mer|c P Antibodies ot tﬁ%&ﬂg i glven fh %9 5% @ r é@tlvely
Clinical Iea@@amdﬁmesﬁ&ﬁé’un%ﬁ%mﬁné? I%V&mmehymélﬁmﬁemm@.ﬁmeﬂwmcahblnd|ng

to human %ﬁ ggﬁ&g%@ n%l—%@ﬁl (e.g. 43A11, 45C1, 125E1, 163E12, 166E2 and
175D10, and c A11 ch-45C1, ch-125E1 ch 163E12, ch-I66E2 and ch-175D10). For examples,
see figures 6A and 6B. 5 b) binding to mouse CLD18A2 but not to mouse CLD18A1 (e.g. 125E1,

163E12, 166EAand 1inRiRalissamnrleg.gee figures 15A and 15B. c¢) binding to CLD18 naturally
expressed by tumor cells (e.g. 45C1, 43A11, 125E1, 163E12, 166E2 and 175D10, and eh-45C1,

ch-43A11, ¥ha13%5ed &1 PE SERTIRebE SheRiishy17Emar)Cioprlesnipies feinfaenCDE10)

binding to €LB184D lsigf@@d&léae@@@ta@& ze0eprbe. O Theebrd 3A Lkt 125k pERE 18ndBBFaaAd
175D10). For e amplg see flgures fgsojé 2B..e) meglatlng CDC induced kllllg%of cells, which
1

express CI® B d-Likd 11 Be 15t dfeh Ci@ngO) For
examples, Bﬁl@cﬁ@iﬁgaﬂxsﬂEﬁmnﬁjlatﬁa%@%uﬁéueedaktﬁl mmweﬂsmmsaumm&(@g ar

gILé?E%’E(iZ and Oh@@%}i‘%@?%ggi %%%Jgé}”g%inhlb o&L %qa zgglls ex reésmg

inhibiting tueededyBivthiefsentgrafisayoddtls widersils féxbr&sbﬁk@wélllhﬁ&:{mgcd%& ]ﬂa’a@bﬂﬁﬁl
163E12, 1@1@%%@@%&@%&9{ @\Iﬁﬁ ;ﬁ@&&ﬂ%%%nlb%g IQ{QQ{BQ ééifé’ mc B&gﬂlaig models

with cells expressing CLD18 (e.g. 4 1, 125E1, 163E12, 166E2 and 1/5D10). For examples, see
figure 25B Iriplicates with hybridoma supematants adJusted to a concentration of 10 pg/ml containing

monoclonal antibodies 24H5, 26D12, 28D10, 37G11, 37HR, 38G5, 38H3, 39F11, 41C6,
15 42E12, 43A11, 44E10, 47D12, and 61C2, respectively. Control cells were incubated with
growth medium or growth medium containing. 0.2% saponin for the determination of
background lysis and maximal lysis, respectively. After incubation for 20 min. at room
temperature supernatant was removed and 20% human plasma in DMEM (prewarmed to
37°C) was added to the cells and incubated for another 20 min, at 37°C, Then, supernatants
20  were replaced by PBS containing 2.5 pg/ml ethidium bromide and fluorescence emission after
excitation at 520 nm was measured using a Tecan Safire. The percentage specific lysis was
calculated as follows: % specific lysis = (fluorescence sample - fluorescence background) /
{fluorescence maximal lysts - fluorescence background) x 100. Fig. 20 shows that monocional
antibodies 26D12, 28D10, 37HS, 38H3 and 39F11 mediate high, monoclonal antibody 38GS
25  mediates medium, monoclonal antibodies 41C6 and 61C2 mediate low, and monoclonal
antibodies 24H5, 37G11, 42E12, 43Al11, 44E10 and 47D12 mediate no CDC against CHO-
CLD18A2 cells. In contrast, none of the antibodies is capable of inducing CDC against CHO-
CLDAI1 cells, although 26D12, 28D10, 37HS8, 38H3, 39F11, 41C6, 47D12 and 61C2 zalso
bind to CLD18A1 as determined by flow cytometry and immunofluorescence,
20
¢. Menoclonal antibody titration and CDC using monoclonal antibodies of Setl:
To measure the ability of the anti-CL.D18 antibodies to indﬁce CDC at low concentrations, an
experiment was performed where three different antibodies were titrated. CHO-CLD18A2

cells growing in microtiter plates were incubated with a concentration range of 75B8 (100, 30,
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Exemplary overview of properties for lead candidate selection Table 5: murine antibodies antibody
binding of human CLD18A2 but not Al binding of mouse CLD18A2 but not Al binding of CLD18 on
naturally expressing tumor cells binding to CLD18 in contact zones mediating CDC on CLD18
expressing cells inhibiting proliferation of cells expressing CLD18 inhibiting tumar growth in xenograft

expressing LD #piolbEEHY SUNR ALY xR ot ek iARACEPAP 468, | and 0.1 ug/ml),

respectively, for 20 min. at room temperature. Supematant was removed and 20% human
plasma in DMEM (prewarmed to 37°C) was added to the cells and incubated for another 20
min. at 37°C. Before analysis using a Tecan Safire, supematants were replaced by PBS
5  containing 2.5 pg/ml ethidium bromide. Figures 21A-C show the percentage of specific ly'sis
as a function of antibody concentration. Monoclonal antibody 75B8 induces lysis of 31.0%
CHO-CLDI18A2 cells at 10 ug/ml, and drops to 6.2% at 1 pg/ml (Fig. 21A), whereas
monoclonal antibodies 28D 10 and 37H8 still induce 39% and 26.5% specific lysis at 1 ug/m!
(Fig. 21B, C), respectively. '
10
d. CDC of monoclonal antibodies of Set2 as measured by flow cytometry:
Serum for complement lysis was prepared by drawing blood from healthy volunteers into
Serum-Monovette vacutainer tubes (Sarstedt, Nirmbrecht, Germany) which were then
centrifuged at 600 g for 20 min. Serum was harvested aﬁd stored at -20°C. Control serum
15  was heat inactivated at 56°C for 30 min before storage.
Hybridoma supernatants were analyzed for their capability to induce complement dependent
cytotoxicity (CDC) against KATO-HI cells endogenously expressing human CLD18A2. Cells
were incubated with crude or purified hybridoma supernatanis containing monoclonal
antibodies 45C1, 125E1, 163E12, 166E2, and 175D10, respectively for 30 min. at 37°C. 20%
20  human serum in RPMI was added to the cells and incubated for another 30 min. at 37°C.
Thereafter, cell lysis was determined on FACS by using the propidium jodide (PT) staining
method. PI was added to a final concentration of 2,5 pg/ml. For flow cytometry a BD
FACSArray flow cytometer was used (BD Biosciences, Mountain View, CA). At least 10000
events were collected for analysis with cell debris excluded by adjustment of the forward
25 sideward scatter (FSC/SSC) threshold. Specific lysis was calculated by the following
formula: specific lysis = (% Pl-positive cells in sample ~ % Pl-positive cells in sample with

heat inactivated serum). Robust CDC mediated lysis was observed in particular for 163E12.

6. Antibody-Dependent Cellular Cytotoxicity (ADCC)

30  Hybridoma supernatants were analyzed for their capability to induce antibody-dependent
cellular cytotoxicity (ADCC) against HEK293 cells stably expressing human CLDI18A2
(HEK293-CLD18A2) or human CLDI8A1 (HEK263-CLD18A1).

110



(-9 (+) (+) 125E1 + + (+) ++163E12 +

10

15

20

25

30

a. Enrichment of human peripheral blood mononuclear cells: Human blood from healthy
donors was diluted twice in phosphate buffer (PBS) and blood cells were layered on Ficoll
(Lymphocyte Separation Medium 1077 g/ml, PAA Laboratories, cat. no. J15-004). Peripheral
blood mononuclear cells (MNCs) were collected from the interphase, washed and
resuspended in RPMI 1640 culture medium supplemented with 10% heat-inactivated fetal

calf serum, 2 mM L- glutamine.

b. ADCC set up: Target cells were labeled with with a fluorescence enhancing ligand
(BADTA, Perkin Elmer cytotoxicity assay kit DELFIA EuTDA Cytotoxicity Reagents, cat.
no. AD0116) for 30 minutes. After extensive washing in RPMI-10 supplemented with 10 mM
probenecid (Sigma, cat. no. P8761), 10-20 mM HEPES, and 10% heat-inactivated fetal calf
serum, the cells were adjusted to 1 x 10° cells/ml. Labeled target cells, effector cells (MNCs),
and supernatants containing monoclonal antibodies adjusted to a concentration of 10 pg/m}
were added to round-bottom microtiter plates. For isolated effector cells, an effector to target
(E:T) ratio of 100:1 (data not shown for 50:1 and 25:1) was used. After incubation (2 hours,
37°C), assays were stopped by centrifugation, and fluorescence ligand release from duplicates
was measured in europium counts in a time-resolved fluorometer. Percentage of ceflular
cytotoxicity was calculated using the following formuia: % specific lysis = (experimental
release counts - spontaneous release counts) / (maximal release counts - spontaneous release
counts) x 100, with maximal fluorescence ligand release determined by adding Triton X-100
(0,25% final concentration) to target cells, and spontaneous release measured in the absence
of antibodies and effector cells. Figure 22 shows that monoclonal antibodies 26B5, 37HS,
38G5, 47D12, and 61C2 mediate ADCC against HEK293-CLD18A2 cells. In contrast, these
antibodies induce no significant or only low level cytotoxicity on CLDI8A1 targets
demonstrating a CLD18A2 specific ADCC (Figure 23).

7. Proliferation Inhibition

Purified murine monoclonal antibodies were analyzed for their capability to inhibit cell
growth of KATO-III cells endogenously expressing human CLD18AZ.

1x10% target cells endogenously expressing CLD18A2 (KATO-UI) were cultured in the
presence of approximatly 10pg monoclonal antibodies.

DELFIA Cell Proliferation Kit (Perkin-Elmer, Cat. No. AD0200) is a non-isotopic
immunoassay based on the measurement of 5-bromo-2’-deoxyuridine (BrdU) incorporation

during DNA synthesis of proliferating cells in microplates. Incorporated BrdU is detected
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+ +175D10 (+) (+) + 5legend: + excellent performance, (+) performance in different setups. Table
6: chimeric antibodies antibody binding of human CLD18A2 but not Al binding of CLD18 on naturally
expressing tumor cells

using europium labelled monoclonal antibody. To allow antibody detection cells are fixed and
DNA denatured using Fix solution. Unbound antibody is washed away and DELFIA inducer
is added to dissociate europium ions from the labelled antibody into solution, where they form
highly fluorescent chelates with components of the DELFIA Inducer. The fluorescence
5  measured - utilizing time-resolved fluorometry in the detection - is proportional to the DNA
synthesis in the cell of each well. '
Strong inhibition of proliferation was observed with antibodies 125E1, 163E12, 45CI,
37G11, 37H8, 28D10 and 166E2, respectively. . Moderate inhibition of proliferation was
observed with murine antibodies 43A11, 175D10, 42E12, 26D12, 61C2 and 38H3,

10  respectively.

8. Performance in therapeutic mouse xenograft models
Therapeutic potential of the identified monoclonal antibodies binding specifically to
CLD18A2 was studied in therapeutic xenograft mbdels.
i5
a. Early treatment of highly CLDJ 8A2 expressing tumors in mice
SCID mice were subcutaneously inoculated with 1 x 107 HEK293 cells stably expressing high
levels of human CLD18A2 (HEK293-CLD18A2). Expression levels of human CLD18A2 in
HEK?293-CLD18A2 cells were comparable with expression levels in primary gastric cancers
20 from patients, Each experimental treatment group comprised 10 mice (number of mice per
group n=10). Therapy of mice started 3 days after tumor inoculation. 200 pg of purified
hybridoma supernatants representing murine monocional antibodies 26B5, 26D12, 28D10,
37Gi 1, 37HS, 38G5, 39F11, 42E12, 43A11, 38H3, or 61C2 were injected once per week for
4 weeks intravenously. Alternatively 200 pg of purified hybridoma supemnatants containing
55 murine monoclonal antibodies 45C1, 125E1, 163E12, 166E2, or 175D10 were administered
twice per week for 6 weeks by alternating intravenous and intraperitoneal injection. Tumor
growth of treated mice was monitored twice per week (Tumor Volume = Length x Width x
Width divided by 2 in mm®). The mice were killed if the tumor reached a volume of 500 mm’
or in case of severe morbidity. Fig. 24 exemplifies robust inhibition of HEK293-CLD18A2
30  tumor cell growth by antibodies of the invention. Fig. 25A and 25B show prolongation of
survival by treatment with antibodies of the invention in an early treatment xenograft model
using HEK293-CLD18AZ cells.
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mediating CDC on CLDI8 expressing cells mediating ADCC on CLDI8 expressing cells inhibiting
proliferation of cells expressing CLD18 ch-45C1 + n.d. n.d. n.d. ch-125E1 n.d. n.d. n.d. ch-163E12

b. Late onset treatment of advanced highly CLD18A42 expressing tufnors in mice
The same tumor xenograft model based on HEK293-CLD18A2 cells was designed as a late
therapy onset protocol as opposed to the early treatment described above. On day 27 after
tumor cell inoculation mice were randomized in test groups each comprising 5-6 mice and
5 therapy was initiated with 200 pg of purified hybridoma supernatants containing murine
monoclonal antibodies 43A11, 163E12, and 175D10Q, respectively. Antibodies were
administered twice per week for 6 weeks by alternating intravenous and intraperitoneal
injection. Also in this model antibodies of the invention were shown to inhibit tumor growth.
For several antibodies this resulted in prolongation of survival (Fig. 26).
10
c. Early treatment of tumors expressing low levels of CLDI8A2
SCID mice were subcutaneously inoculated with 2 x 10° cells of the DAN-G tumor cell line,
an infiltrating human pancreatic adenocarcinoma cell line that constitutively expresses
CLD18A2 protein at low level. Treatment of mice (10 per group) was initiated 3 days after
15 tumor grafting: 200 pg of purified hybridoma supernatants containing murine monoclonal
antibodies 45C1, 125E1, 163E12, 166E2, or 175D10 were administered twice per week for 6
weeks by alternating intravenous and intraperitoneal injection. Owing to the aggressive and
fast tumor growth of the pancreatic DAN-G tumor cell line in vivo mice developed tumor
cachexia and died within a few days. Even though, as a consequence, the Window for
20  measuring therapeutic effects was narrow, tumor growth inhibition and prolonged survival

mediated by antibodies of the invention was also observed in this model (Fig. 27A and 27B).

d Antibodies of the invention do not elicit side effects in mice ‘
A murine CLD18A2-specific primer pair (s: CTA CCA AGG GCT ATG GCG TTC, as: GCA
25  CCG AAG GTG TAC CTG GTC) was used in RT-PCR analyses to amplify ¢cDNA derived
from a comprehensive panel of normal mouse tissues (see Fig. 28).
Expression of murine CLD18A2 was not detectable in any tested normal tissues, except
stomach (see Fig. 28). Furthermore, an CLD18A2 specific antibody, which crossreacts with
human and mouse CLDI18A2, was used for immunohistochemical analysis of CLD18AZ
30  expression in a large panel of normal mouse tissues (see Tab. 3). Except for normal gastric
tissue all tested normal tissues show no CLD18A2 expression. As we observed for the human
CLD18A2, we also found for the mouse counterpart that while the surface epithelia- and
deeper crypt cells express CLD18A2 at their cell surface, the central neck region is CLD18A2
negative (see Fig. 29 A-C). In summary, tissue distribution of CLD18A2 appears to be
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ch-175D10 -r n.d. egend: + excellent performance, (+) performance in different setups, n.d. not
done. 10 11. Epitope analysis Mapping of epitopes recognized by antibodies of invention can be
performed as described in detail in "Epitope Mapping Protocols (Methods in Molecular Biology) by
Glenn E. Morris ISBN-089603-375-9 and in "Epitope Mapping: A Practical Approach" Practical
Approach $isnssabisgniep @ldHRL. It Westwood, Frank C. Hay. Briefly, for epitope mapping peptide
scans can be created by synthetic overlapping peptides 20 (prepared by SPOT-Synthesis) derived
from the amino acid sequence of the antigen, The peptide scan membrane can be washed with 113S,
blocked wi%&@ﬁ%@%ﬁé@ﬁ%ﬁmmwwwmmﬂ?ﬁéﬂ%ﬁﬁ%ﬁm@ted with
peroxidase overnight at 4C5gIETed 1 5% MINCLPVe&rdsohBS, followed by washing with Tween20-TBS
and TBS, developed with g,k Lumi-Light (Roche) and detected by a Lumi Imager.
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5 We further investigated potential side effects mediated by antibodies 125E1, 163E12, 166E2
and 175D10 in mice. All of these antibodies had been previously shown by FACS analysis to

react with the murine CLD18A2 as well as with the human protein.

Neither were any visible side effects observed in mice during and after treatment with these
10  antibodies, nor were any histomorphological comelates of toxicity observed in the gastric
mucosa of antibody treated mice as compared to untreated (PBS- treated) mice (see Figure

30).

e. Early treatment of highly CLDI8AZ2 expressing fumors in mice with chimeric monoclonal
15  antibodies

Similar to example 8 a but using chimeric monoclonal antibodies, early treatment of highly

CLD18A2 expressing tumors in mice with antibodies of the invention was assessed. Briefly,

SCID mice were subcutaneously inoculated with 1 x 107 HEK293 cells stably expressing high

levels of human CLDI8A2 (HEK293-CLD18A2). Each experimental treatment group
20  comprised 10 mice. Therapy of mice started 3 days after tumor noculation. 200 pg of purified
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5a. Molecular Epitope Analysis The first extracellular domain (ECDI) of human CLD18 shows a high
degree of homology between both isoforms with only 8 positions in the amino acid sequence
accounting for the difference (see Fig. 14). 10 Monoclonal antibodies were selected that selectively
recognize onﬁ/ the stomach-specific isoform CLD18A2 (see example 1). In order to determine critical

amino acidSSHuFH R0 SURFRFHIST 96 BOtheoforfidsaandeatly diamsireatne wandse atbifTithe

CLDI8 proteinsoblyeichangifigsacnine@litisirchne ssforpivikatheseofosneiat dheecoresRanding
positions in the is other,isoform. Specifically, elght.variants were generated, wherein in each variant
bne of the SIHFE AREAOIE h KES51 BX S B HERRY RO UA 3 EPRETHOd) FUREECB! REEYEBAL was

replaced witthitsie camih SIBKI2SfridDa 8 A toowe spid notngtip dsitidinmerE LA BAL e sTHF @e: Chiz 3 82
variants were ra wherein in.each variant 2 amino acids were replaced with the amino acids
found tgt th8°élc%$§§p8‘?%a%%v5dpo§ bn%' i?\h 8ﬁ5f@&§%§§é§e8§n§§vﬁﬂhlrﬁ%ﬁéﬁ? h\l’\rféﬁl A fotitth, and
the fourth cantithéidithf ahsinovasiits df Broswls Grerent knobheficondspoimgingER2e3ASTIAARDY the
other isofor),CLD18A1 were generated by replacing the respective amino acids in CLDI8AL with
those found in CLDI 8A2. The altered CLD18 proteins were generated by mutating nucleic acid
coding for the 25respective CLD18 isoform and cloning the mutated nucleic acids into a standard

EXDVESSionﬂEBF%rE&dﬁ&ﬁﬁ&P%%@E&lag metihodies fested wowands e LLPASAZNarants.aenerated
e

and increased binding towargds the CLD18A1 variants generated were monitored by flow 30cytometric
analysfs. URRTSAlREE WBRAFEELD18AL and CLD18A2 were also included in the analysis. To this end,
HEIC293 celis wele fimnsigadlystansiatibphveion UERRP a8IdS. Bneadingl Witd e {H=0 184k o¥as
CLD18A2 %r the rEutanL%/tari nts thereaf to %nFratg hum%q C&Dl&?\l or tCLDtl Az.ﬁxgrqi,ssing cells.
TransfectafS {te theuBSEAHIRR thetedaanfdSERE ST iMvaRtan Al Bdihg Erarscterifes
analyzed b@fldwy &/ téirretnndvictibemolat olomad antbo thpdankiZe O B Fb( £824B3 k206 brSpdigieea, Ic)

recognizes balh S CLBLAAL AN GHDIB2 26 (el tlace At pLe A Oshad srong
specific bin I(I’%lg todsvthdprt e CL% 18A2 see Tab. ._OA tibody eh- 175D?L_0 gqes not b(gl)n to CLD18A2
variaits 3, ZeHndrenpiguitiy wassowiny ardhesa enepsnehAaRbaligolsl (ARt M45Q;
variant 6: E5RQ, Mse Be.Ripding¥adhs. GhRIRH derblavaniants can@ipng.atieast OuR Ak he single
amino acid substitutions of variants 3 and 4 was observed. Lo L )
.alternating intravenous and intraperitoneal injection. Also in this model chimeric antibodies of
the invention were shown to inhibit tumor growth. For several chimeric antibodies this
resulted in prolongation of survival (Fig. 35).
20

9, Chimerization of antibodies

a. Generation of mouse/human chimeric monoclonal antibodies

Total RNA and subsequently single stranded ¢cDNA was prepared from human peripheral
25  blood mononuclear cells (PBMC) and from human spleen tissue by standard methods known

to those skilled in the art, for example by using RNeasy Midi Kit (Qiagen) and Superscript 1

reverse transcriptase (Invitrogen).

The constant region of the human kappa light chain was amplified from PBMC ¢DNA by
30 PCR. The sense oligomer (SEQ ID NO:38) added a BamHI restriction site at the 5’ end of the
constant region and changed the original nucleic acid sequence 5’-CGAACT-3’ coding for the
first two amino acids (Arg-Thr) of the constant region into 5°-CGTACG-3’, generating a
BsiW] restriction site without changing the amino acid sequence. The antisense oligomer

(SEQ ID N(:39) included a stop codon and added a Notl restriction site at the 3’ end of the
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10 Tab. 7: Mutagenesis overview and results Mutagenesis o CLD18 A2Mutagenesis of D A WM
HO MMOMMEMMEMOM EMOMMMUMEEMOMME OM ME MMOMMEMMON
MOOMMIMMOMMWMEMMOO MOM MEMMEOMOOMM MOMMOMMUEMOMMEMINIMME

MMUMOMMMMMOMOM IIIIIIIIIIIIIIJH{II i_li(]:llllllllllll 11111 i
amplified constant region. The PCR product as well as a standard expression vector (for

example pcDNA3.1(+), Invitrogen) were sequentially incubated with BamHI and Notl
restriction enzymes. The vector was additionally treated with calf intestinal alkaline
phosphatase to prevent recirculatioh. The constant region was finally ligated into the vector,
5 so that any forthcoming fusion of a variable region in front of the constant region is now
possible via a HindIiI restriction site (5’-AAGCTT-3") from the residual vector multiple
cloning site and via the BsiWI restriction site (5-CGTACG-3") generated with the PCR
product. The sequence of the human kappa light chain constant region inserted into the vector
is listed as SEQ ID NO:40, the amino acid sequence of the human kappa constant region is
10  lsted as SEQ ID NO:41.

The constant region of the human gamma-1 heavy chain was amplified from spleen cDNA by
PCR. The 5’ phosphorylated sense oligomer (SEQ ID NO:42) was placed over the naturally
occurring Apal restriction site, located 11 nucleotides downstream of the beginning of the
15  constant region, and added a HindIll restriction site at the 5° end of the amplified part of the
constant region. The 5° phosphorylated antisense oligomer (SEQ ID NO: 43} included a stop
codon and added a Not! restriction site at the 3° end of the thus amplified constant region. The
thus generated PCR product was blunt ended and 5° phosphorylated. The amplified gamma
constant region was verified to be of the IgGl subclass by PCR with a discriminating
20 antisense oligomer (SEQ ID NO: 44) and by sequencing. A standard expression vector (for
example pcDNA3.1(+)/Hygro, Invitrogen) with a different antibiotic resistance (for example
.hygromycin) than that of the vector used for expression of the light chain (for example
neomycin) was incubated with Pmel restriction enzyme to completely remove the multiple
cloning site leaving blunt ends. The vector was additionally treated with calf intestinal
25  alkaline phosphatase to prevent recirculation. The constant region was finally ligated into the
vector, so that any forthcoming fusion of a variable region in front of the constant region is
now possible via the HindlII restriction site (3’-AAGCTT-3) and via the Apal restriction site
(5°-GGGCCC-3%), both generated with the PCR product. The correct orientation of the
constant region in the vector, i.e. suitable for the preceeding promoter of the vector, was
30  verified by sequencing. Due to the position of the Apal restriction site, any amplification of a
variable region for this purpose has to include the first 11 nucleotides of the sequence of the
human gamma-1 constant region in addition to the sequence of the Apal site. The sequence of

the thus amplified human gamma-1 heavy chain constant region inserted into the vector 1s
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b. Epitope Mapping via Peptide Scan 15 In order to identify and to map the epitope recognized by the
antibodies of invention, a peptide scan was created by synthetic overlapping peptides (prepared by
SPOT-Synthesis) derived from the amino acid sequence of the first extracellular domain of CLDISAZ2.
The entire antigen sequences were synthesized by Jerini AG, Berlin, Germany as linear 15meric

20peptides;with, overamokth-aning asids) andl sybseauants tested prlinding by antibegies of the

invention. Additionally, all (_:ys#ein

avoid the fEPRFROIFEPHIS HBRTdE

RIS

r peptides were substituted by seriries in in order to
n linear peptides. Chimeric monoclonal antibodies of

the invention were conjugated with peroxidase according to the manufacture's instructions (Pierce,

EZ-Link PIlﬁlf\g:tL}é@%%@?é{%}ggégﬂﬂ&éﬂ&&%ygﬂ

2 was monitored by 5

recognitign towar

ggdyvggrgg% peptide scan. Specific epitope
uminescence, In Tab. 8 the binding intensity of the

chimeric monoclonal antibodies ch1751)10 and ch-163E12 fBi%Pfé"'éyFﬁiﬁeﬁ‘c peptides derived !from the
amino adid sequémnee ofithie first extradehirarderiiataiol CLIFRBA2 are shownmFiats. a8Specific binding
and epitopearecpgnition of chimenc antibodies to CLD18 A2 antibody MDQWSTQDLYNNPVT
STODLYNMRV TAMEN 1sX DNEM AV FixiHe) HedP ) NEVE Y Qed W RE 4o MENSEQ (BINV RS GCMRES
163E12 182-D1106-204  IgG3  SEQIDNQ:56,133 SEQIDNO:72,73 SEQIDNO:101, 116
25E1  182-D1106-279  IgG2a SEQIDNOQ:57, 134 SEQID NO:74,75 SEQ ID NO:102, 117
166E2 182-D1106-308  IgG3  SEQIDNO:39, 136 SEQID NO:78,79 SEQ IDNO:104, 119
175D10 182-D1106-362  lgGt  SEQIDNO:58, 135 SEQID NO:76,77 SEQ IDNO:103, 118
ASC1  182-D758-187 IgG2a SEQIDNQ:60, 137 SEQID NO:80,81 SEQ IDNO:105, 120
light
chain  |43A11 182-D1106-062  Igk  SEQIDNO:62, 139 SEQ ID NO:84,85 SEQ ID NO:197, 122
163E12 182-D1106-294  IgK  SEQIDNQ:6I, 138 SEQID NO:82, 83 SEQIDNO:106, 121
[25E1  182.D1106-279  Igk  SEQIDNO:63, 140 SEQ ID NO:86, 87 SEQ ID NO:108, 123
166E2 182-D1106-368  IgK  SEQIDNO:66, 143 SEQIDNO:92,93 SEQIDNO:111, 126
175D10 182-D1106-362  Igk  SEQIDNO:65, 142 SEQID NO:90,91 SEQ IDNO:110, 125
45C1  182-D758-187 gk  SEQIDNO:64, 141 SEQID NO:88,89 SEQIDNO:109, 124
45C1  182-D758-187 Igk  SEQIDNO:67,144 SEQID NO:94,95 SEQIDNO:112, 127
45C1  182-D758-187 Igk  SEQIDNO:68, 145 SEQID NO:96,97 SEQIDNO:113, (28
45C1  182-D758-187 1gK  SEQIDNO:69, 146 SEQIDNO:98,99 SEQIDNO:il4, 129

Corresponding to their murine counterparts the chimeric monoclonal antibodies were named
adding the prefix “ch-“ e.g. ch-43A1l, ch-163E12, ch-125E1, ch-166E2, ¢h-175D10, ch-
45C1.

10  Amplification of the murine variable regions of light and heavy chains was carried out
according to the “step-out PCR” method described in Matz ef al. (Nucleic Acids Research,
1999, Vol. 27, No, 6). For this, total RINA was prepared from monoclonal hybridoma cell
lines (see Tab. 4) by standard methods known to those skilled in the art, for example with the
use of RNeasy Mini Kit (Qiagen). Single stranded cDNA was prepared according to the
15  “template-switch” method also described in Matz ef al. (Nucleic Acids Research, 1999, Vol.
27, No. 6, 1558). In addition to an (dT)30 oligomer (SEQ ID NO: 47), it included a
DNA/RNA hybrid oligomer (SEQ ID NO: 48) serving as an 5’ adaptor for template switching
during polymerization of the cDNA strand. In this adaptor oligomer the last three nucleotides
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QGLVVRSCVRESSGFT RSCVRESSGFTECRG Peptide 1234567 SEQID NO: 151 152 153 154
155

were ribo- instead of deoxyribonucleotides. The subsequent “step-out PCR” used an antisense

oligomer targeted to the constant region of the mouse kappa chain or to the constant region of

the subclasses 1, 2a or 3 of the gamma chains (SEQ ID NO: 49 to 52, respectively). The [gG

subclass of the murine monoclonal antibody produced by the hybridoma cell lines was afore

5  immunologically analyzed with IsoStrip (see Example 1), and the appropriate antisense

oligomer was chosen accordingly (see Tab. 4). A primer mix served as the sense oligomer in

the “step-out PCR”, comprising the two oligomers listed in SEQ ID NO: 53 and 54. Some

hybridoma cell lines expressed more than one heavy or light chain (in addition to the chains

expressed by the myeloma cell line used for the generation of hybridomas). Table 4

10  summarizes the SEQ ID NOs of the cloned and sequenced variable regions of the murine

antibody chains (SEQ ID NO: 55 to 69 and SEQ ID NO: 132 to 146) and of the cloned and
sequenced full-length chimieric antibody chains (SEQ ID NO: 100 to 129).

The identified murine variable regions were then amplified by PCR omitting the 5° UTR and
15  the 3’ mouse constant region, adding restriction sites to the ends which allowed subcloning
into the prepared expression veciors carrying the human constant regions. In addition, the
sense oligomers provided a consensus Kozak sequence (5’-GCCGCCACC-3’ or 5'-
AGCCACC-3") and the antisense oligomers for heavy chain variable regions included the
first 11 mucleotides of the human gamma-1 constant region in addition to the Apal restriction
20  site (see Tab. 4, SEQ ID NO: 70 to 99). Kappa light chain variable regions were cloned using
Hindlll and BsiWI restriction enzymes, gamma heavy chain variable regions demanded
HindIII and Apal restriction enzymes. The heavy gamma chain variable region of monocional
antibody 45C1 contained an internal HindIll restriction site — here, the compatible Bsal
enzyme was used instead (see SEQ ID NO: 80). SEQ 1D NO: 100 to 114 show the nucleic
25  acid sequences of the resulting chimerized antibodies (see Tab. 4). SEQ ID NO: 115 to 129
show the amino acid sequences of the accordingly expressed chimerized antiboedies (see Tab.

4.

b. Generation and preduction of chimeric antibodies against CLDI18

30 Mammalian cell lines producing chimeric antibodies with CLD18 specificity were generated.
The cell lnes derived from HEKZ293T cells (ATCC CRL-11268). One day before
transfection, 2.5 x 107 cells were plated in a 14.5 cm tissue culture dish and cultured in 20 m}
of compiete medium, or alternatively 1 x 107 cells were plated in a 10 cm tissue culture dish

and cultured in 10 ml of complete medium, or alternatively 0.6 x 10° cells were plated in a
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well of a 12-well tissue plate and cultured in 2-3 mi of complete medium (complete medium:
DMEM:F12 medium supplemented with 10% FBS without antibiotics). The recommended
cell density at the time of transfection should be 90% confluence. Immediately before‘
transfection, medium was replaced by fresh medium. HEK293T cells were transfected with
transfection reagents, e.g. Lipofectamine 2000 (Invitrogen, 11668-019) or alternatively
Polyethylenimine (Sigma-Aldrich, 408727). Exemplified for transfection of HEK293T cells a
total DNA amount of 110 ug or 296 ug was used for 2 14.5 cm tissue dish, and the ratio of
transfection agent to DNA was 1:2.5 and 1:12 for Lipofectamine 2000 and PE], respectively.
24 h after transfection medium was replaced with a GMP suitable medium, e.g. X-Vivo 15
(Cambrex) or a chemical defined medium like Pro293a (Cambrex) without serum.
Transfected HEK293T cells producing chimeric monoclonal antibodies against CLD18 were
cultured for further 96 h, Crude supernatants were harvested, sterile filtered and purified by
protein A-sepharose. Antibody concentration was determined by BCA Assay and purity

checked by sodium dodecylsulphate gel electrophoresis and coomassie staining.

¢. Binding Characteristics of Chimeric Monoclonal Antibodies

Binding specificity of the cloned and generated chimeric monoclonal antibodies to CLD18A2
was analyzed by flow cytometry as described in Example 3. HEK293 living cells stably
expressing human CLD18A2 (FIEK293-CLD18A2) and HEK293 cells stably expressing
human CLD18A1 {SEQ ID NOs: 7, 8) (HEK293-CLD18A1) were incubated for 30 min. at
4°C with purified HEK293T cell culture supernatants containing chimeric monoclonal
antibodies, followed by incubation with APC-conjugated F(ab’); fragment goat anti-human
IgG Fey secondary antibody and counterstained with Pl. Binding was assessed by flow
cytometry using a BD FACSArray.

Similarly, endogenously CLD18A2 expressing human tumor cell lines, for example KATO-
I and NUGC-4 cells, were analyzed by flow cytometry.

Fig. 31A and B show flowcytometric analyses of chimeric antibodies ch-43A11, ch-123E1,
ch-163E12, .ch-166E2, and ch-175D10. All of them show npative epitope recognition and
exhibit specific and strong binding to CLD18A2 but not CLD18A1 expressing cells.

d. Complement Dependent Cytotoxicity (CDC)

Serum for complement lysis was prepared by drawing blood from healthy volunteers into

Serum-Monovette vacutainer tubes (Sarstedt, Niwrmbrecht, Germany) which were then
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centrifuged at 600 g for 20 min. Serum was harvested and stored at -20°C. Control serum was

heat inactivated at 56°C for 30 min before storage.

_ Protein A-sepharose-purified chimeric antibodies of this invention were analyzed for their

capability to induce complement dependent cytotoxicity (CDC) against KATO-II cells
endogenously expressing human CLDI18A2, as well as stably transfected CHO-CLD18A2
cells. Cells were incubated with monoclonal antibodies ch-163E12, ch-166E2, and ch-
175D10, respectively, in a final concentration of 2.5 pg/mi to 35 pg/ml for 30 min. at 37°C.
20% human serum in RPM] was added to the cells and incubated for another 30 min. at 37°C.
Thereafter, dead and living cells were discriminated by PI staining in a final concentration of
2.5 ug/ml and percentage of antibody-mediated cell lysis was determined by flow cytometry.
For flow cytometric analysis a BD FACSArray flow cytometer was used (BD Biosciences,
Mountain View, CA), At least 10000 events were collected for analysis with cell debris
excluded by adjustment of the forward sideward scatter (FSC/SSC) threshold. Specific lysis
was calculated by the following formula: specific lysis = (% Pl-positive cells in sample - %
Pl-positive cells in sample with heat inactivated serum). Specific lysis mediated by CDC was
shown for several antibodies. All three antibodies mediated robust CDC on CHO-CLD18A2
cells (Figure 32). On KATO-III cells antibodies ch-163E12 and ¢h-175D10 were inducers of
robust CDC.

e. Antibody-Dependent Cellular Cytotoxicity (ADCC)

FPLC-purified, chimeric antibodies of the invention were analyzed for their capability to
induce antibody-dependent cellular cytotoxicity (ADCC) against KATO-III cells
endogenously expressing human CLD18AZ2.

Human blood from healthy donors was diluted twice in phosphate buffer (PBS) and blood
cells were layered on Ficoll (1077 g/ml, Pharmacia). After centrifugation, peripheral blood
mononuclear cells (PBMC) were collected from the interphase, washed and resuspended in
X-Vivo-15 culture medium supplemented with 3% heat-inactivated human serum.

15h before the assay, KATO-II cells v;fere transfected with luciferase and plated at 5x 10
cells/well in a white microplaie,

For the assay, effector cells (PBMC, prepared as described above) at an effector to target
(E:T) ratio of 20:1 and FPLC-purified chimeric antibodies were added and incubated for 2 -
3h at 37°C, 5% CO,. Final concentration of the antibody in the well was 50ug/ml. After 2-3h
of pre-incubation, lucifer yeliow (BD Biosciences, San Jose USA) was added at 1mg/ml.

Luminescence resulting from the oxidation of lucifer yellow by the luciferase of viable cells
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was measured continually for up to 6h using a microplate-reader (Infinite200, Tecan,
Switzerland). Percentage of cellular cytotoxicity was calculated using the following formula:
% specific lysis = 100-((sample luminescence counts - spontaneous luminescence counts) /
(maximal luminescence counts - spontaneous luminescence counts) x 100), with the
spontaneous luminescence determined by adding Triton X-100 (0,2% final concentration),
and the maximal signal measured in the absence of antibodies.

Using this assay it was shown that monoclonal antibodies ch-163E12 and ch-175D10 mediate
strong ADCC on KATO-III cells (Fig. 33},

f. Proliferation Inhibition

FPLC-purified chimeric antibodies of the invention were analyzed for their capability to
inhibit cell growth of KATO-III cells endogenously expressing human CLD18A2,

Target cells (KATO-IIT) were cultured in the presence of chimeric respective antibodies (see
proliferation inhibition of murine antibodies, Example 7). FPLC purified chimeric antibodies
ch-163E12 and ch-166E2 were shown to inhibit cell proliferation.

16. Selection of antibodies as clinical lead candidates

Ideal clinical leads may cover a wide range of therapeutic and diagnostic applications (see
also section IV — Uses and Methods of the Invention). According to the invention antibodies
directed to CLD18-A2 are provided. it is. shown that the antibodies provided according to the
invention offer a broad spectrum of properties regarding specificity, ability to induce CDC
and ADCC and inhibit proliferation of cells expressing CLD18, in particular tumor cells.
Furthermore, it has been demonstrated that chimerisation of antibodies may lead to the
aquisition of addit'ional Fe-dependent effector functions not present in the parental murine
molecule. For example, it is shown herein that antibody 175D10 with murine IgG! does not
induce complement dependent cytotoXicity (see Example 5), while ¢h-175D10 with human
IgG1 induces specific lysis of constitutively CLD18 expressing tumor cells (see Tab. 5 and
Tab. 6). '

Antibodies provided according to the present invention may be categorized into distinct
classes according to their binding properties and their ability to mediate effector functions on
cells expressing CLD18. From the antibodies provided according to the present invention,
clinical lead candidates may be selected based on their functional characteristics. An overview
of properties for selected murine and chimeric antibodies of the invention is given in Tab. 5

and Tab. 6, respectively.
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+-H- 10 Both Antibodies ch-175D10 and ch-163E12 recognize a discontinuous (conformational)
epitope with at least two binding sites indicating that the key amino acid residues are distributed over
two or more binding regions which are separated in the primary protein structure. Upon folding, these
binding regions are brought together on the protein surface to 15 form a composite epitope. Strong

binding of &rdteRlyeer-@ndistrs e hbsiuEsTiommay ke e PEAe ek dmdalevhue areprrbesding to
peptide 7 conteifing SerResdAstEadighthedwaceysteingsn Tidaiea the.gentsal role of the gysieines for

epitope recognition an ably . pratein folding (Fig. 36). data suggest three different protein
folding modelsl%r&r?e ﬁ%ﬁ%%él?ﬁ%ﬁdcﬁ?fg#bafgéﬁﬁlg)&%&}ﬂﬁ%hFr?g%ﬂe Eibpe! fordotAtdfmeric
antibodies (Fignd &h-THED®t Madedasiydeysés BigrdyaapieseBts linear peptide 7 containing both
cysteines, the second model s intramaolecular dj | ond.resulting.in a | nd the third
5mode deglrigiéls8 } v@oocyr/ns ‘éISﬁE‘ES o?r;’?i\rr?ggt'\l/t\/g%ntt%rr?noo %%u@gﬁéé%ﬁp?%ﬁé lbfo%és.l %lglget?egrﬁ%g%ﬁ%n of
ant@bod_y aﬁinitWE_Bﬂ@:{)eEmﬁamﬁph@Mﬂrﬁﬁwgmtﬁﬁmﬂdﬁ_& Scatchard analysis, the binding of .
antibodies of tBaER'eR0 Buman fHRd 0% R diaied @ HEL293.calls slally xprpssing

CLD 1 8A2 10 and analyzed by flow cytonietry. Human or chimeric antibbdies of invention can’be

detected by a s60TeRvRsts Jf7aktdhjarh@dfolisrddt hlintan! & breh I3 Coriieg4fSiR and ch-

goat-anti-mouge 48y EaGh-aatipady incsihatian step can be performed for 30 min at 4C followed by 2
washes in FACS huffer. Murine antibodies of the invention can be directrlgl detected with the secondary

antibddy gSAt-BRARg IR EEOH 8GR TRAER ConRet ZRith Hetebtlof i1 1, 125EL, 163E12,
166E2 and 175D10). For examples, see figures 12A and 12B.

e) mediating CDC induced killing of cells, which express CLD18 (e.g. 45C1, 125E1,
163E12, 166E2 and 175D10, and ch-163E12 and ch-175D10). For examples, see figure
32 .
15 f) mediate ADCC induced killing of cells expressing CLDI18 (e.g. ch-163E12 and ch-
175D10). For examples, see figure 33.
g) inhibiting proliferation of cells expressing C1.D18 (e.g. 45C1, 125E1, 163E12, 166E2 and
175D10, and ch-163E12 and ch-166E2).
h) inhibiting tumor growth in xenograft models with cells expressing CLD18 (e.g. 43A11,
20 125E1, 163E12, 166E2, and 175D10). For examples, see figure 24.
i) prolonging survival in xenograft models with cells expressing CLD18 (e.g. 43A11L,
125E1, 163E12, 166E2 and 175D10). For examples, see figure 258,
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15 antibodies of the invention using secondary and tertiary antibodies might be necessary to quantitate
the number of bound antibodies of the invention by using the QIFIK1T kit (DAKO, Glostrup, Denmark).
With this kit the number of bound antibody can be determined by flow cytometry according to the
manufacturer's instructions. A strictly linear relationship of mean fluorescence intensity and bound IgG
can be obtained. Data can be analysed by Scatchard 20 plotting and by ICD determination directly
from the binding curves. The dissociation constants can be calculated according to Krause et al.,
Behring Inst. Mitt. 87: 56-67, 1990 and Nauendorf et al., Int .1 Cancer 100:101-120, 2002. According
to the inventi dls]souatlon con tants for btﬁjes %ﬁnventlon were 25 determined by a flow
cytometric- ba@e AR ‘§‘§y°u 1l %5:1 % &FeHBIy expressing CLDI 8A2. Scatchard
analysis of ceilalgglgq;r}guqiqxt@ag@ggq@sa range of dissociation constants hum le NI to 10-9 M for murine
and chimeric 1751)10 and 163E12. The dissociation constants were calculated according to Krause et
al., Behring Insthdiii b8Fn6 680 cmithdNalBRde| etdatindn el OObe 1 1a36ra@02. 30 13.

Orthologous cross-re%?]\‘éi% B@tﬁ@l?ggzt J%ﬁéﬁ @Y Eﬁ% L[t!i?lﬁfga cE%l&é 24 lAnjalyzed by
gells

flow cytometry. HEKZ Eﬁa{ﬂ)Sle ecte lugreseen @ﬂ( x%:;iﬂ rine

CLD18A2 (SEQ ID N®s: 33,139), or w:tlhnarfluo agtan ‘eelmarker%mid&nurmer@t_s BNP(SEC) ID NOs:
36 37) or L 1 flinracean markas quj\lr% hJu &Wﬁél 100D ( I:Q |r\_Mr\,CLI;)18v)\_ ~raaith A
) b +

‘VA\I t a Illl.lI TCOLUCTT IbC TTICATI\CTT
asCH =

Tl | - L L\u T T Ll, o VILIU
fluorescence marker and hurpan CLD18A1r (SEQ f“D NOS.+ , 8} were incub t% ?1 75D10,
ch-163E12 gndseh-125E1 tor 30 min. at 46, foljowed by ipgubdtion with alloplﬁnycocyamn coupled
anti-human IgG secondary anptibody (30 mm. 4C) 5 Fig. 38 shows the binding profile for the antibodies
ch-175D10, H&3E12 And ¢h-135E1. Thése antibodjes dre valuable todls to detérmirie a potential
toxicity of CLipkS;gmot |u14iun%aﬂf§btmgéa iy pregtnicat btutj_i):'b S utg‘-_:}uru a-iry conmpfg—Sj-ftJr their
murine counterparts. 10 14. CLD18AZ shows high plasma membrané expression in primary gastric
tumors ard gasind:cancetlmepactasesck) ispiediedapeidiffrdnosatgssmary gastric cancer and gastric
cancer metastasis (ICrukenberg tumors & lymph nodes) were stained with GC182 specific rabbit
antiserum. Imisgkdhidtsesrénartiedissvell as evaluation of staining intensity (neg, weak=1,
moderate=2 15 strong-3;and-proportion-of tumor-cells-shawing-a f;;ﬁ%ma membrane staining

£ VB “mediating
(0-100%) Wasanggor%or adﬁgf Brofeggl af, clin Q"&‘; mtm%o )Ef&féfn ,@feu;%@gnln ~ig. 39, each circle

respresents an indepenédrgsamaorzpaeimen] Statbstically ghlflcameilﬂcreasec staining intensity was
observed in netastase<{320;034 JEEREEs ex§iY &%), 5@‘5;9’85% orprg B

ch-45C1 + + nd. n.d. n.d.

¢h-125E1 + + n.d. n.d. n.d.

ch-163E12 + + + + +

ch-175D10 + + + + n.d.

legend: + excellent performance, (+) performance in different setups, n.d. not done.
10

11. Epitope analysis

Mapping of epitopes recognized by antibodies of invention can be performed as described in

15  detail in “Epitope Mapping Protocols (Methods in Molecular Biology) by Glenn E. Morris
ISBN-089603-375-9 and in ,Epitope Mapping: A Practical Approach® Practical Approach
Series, 248 by Olwyn M. R. Westwood, Frank C. Hay.

Briefly, for epitope mapping peptide scans can be created by synthetic overlapping peptides
20  (prepared by SPOT-Synthesis) derived from the amino acid sequence of the antigen. The

peptide scan membrane can be washed with TBS, blocked with 10% milk/Tween 20-TBS and
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Al 111WO0 2008/145338, pc-r International application No. PCT/EP2008/004197 INDICATIONS
RELATING TO DEPOSITED MICROORGANISM OR OTHER BIOLOGICAL MATERIAL (PCT Rule 13
bis) A. The indications made below relate to the deposited microorganism Or other biological material

referred to in the description.on.page 19linel B..IDENTIFICATION OF DEPOSITFurther depgsits are
identified oh"‘é‘%%tﬁgit‘ﬁé‘r@ala‘s{ﬁg% %:ﬁ Rér%g SPRSSSPD e |%ti3’r11 SR %Tﬁs%heg‘%gg%ﬁh E von
Mikroorganihmen ﬁnmcﬁ%eﬁliﬁdtﬁm@%H%%Mdbpommmt@wémwﬁg podtalBBde and
country) M%%%Qﬁ,{,%‘&%}@(@%'@éﬁ %ﬁﬂn@-ﬁ%ﬂ%@&%@ R Ratgol gfg(ﬁl}m Imager.

5 a. Molecular Epitope Analysis

The first extracellular domain (ECD1) of human CLD18 shows a high degree of homology
between both isoforms with only 8 positions in the amino acid sequence accounting for the
difference (see Fig. 14).

140
Monoclonal antibodies were selected that selectively recognize only the stomach-specific
isoform CLD18A2 (see example 1), In order to determine critical amino acids out of those
that differ in both isoforms, amino acid substitutions were created in the CLD18 proteins by
exchanging amino acids in one isoform with those found at the corresponding positions in the

15  other isoform. Specifically, eight variants were generated, wherein in each variant one of the
eight amino acids in CLD18A2 ECD1 differing to the amino acid sequence of CLDI18A1 was
replaced with the amino acid found at the corresponding position in CLD18AL. Three
CLD18A2 variants Were generated, wherein in each variant 2 amino acids were replaced with
the amino acids found at the corresponding positions in CLD18A1: the second and third, the

20  third and fourth, and the fourth and the fifth amino acids of those 8 amino acids. The
corresponding 11 constructs for the other isoform CLD18A1 were gencrated by replacing the
respective amino acids in CLD18A1 with those found in CLDI8A2.

The altered CLD18 proteins were generated by mutating nucleic acid coding for the
25  respective CLD18 isoform and cloning the mutated nucleic acids into a standard expression

vector.

Reduced binding of the antibodies tested towards the CLD18A2 variants generated and
increased binding towards the CLD18A1 variants generated were monitored by flow
30  cytometric analysis. Unmodified wildtype CLD18A1 and CLD18A2 were aiso included in the

analysis.

To this end, HEK293 cells were transiently transfected with nucleic acids encoding wildtype
CLD18AY or CLD1BA2 or the mutant variants thereof to generate human CLDIBA] or
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October 19, 2005 Accession Number DSM ACC2737 C. ADDITIONAL INDICATIONS (leave blank
([not applicable) This informationcontinued on an additional sheet111 - Mouse (MUS MtISCUIUS)
myeloma P3X63Ag8U.1 fused with mouse (Mus musculus) splenocytes - Hybridoma secreting
antibody against human claudin-18A2 D. DESIGNATED STATES FOR WHICH INDICATIONS ARE
MADE ((the indications are not for all designated States) E. SEPARATE FURNISHING OF
INDICATIONS 1849 BRFR R SEAppREabIET aHe Rk dtoneanddheisviaritbasisistey to the
InternationahBureante tein {spediihthei genenalynadunefofthe imdizations e.g., "Accession Number
ofDepasit, Form PCTfR0/134 (July1998; reprint January 2004) New International Patent Application
Ganymed Pharmaceuticals AG, et al. "Monoclonal Antibodies Against Claudin-18 For Treatment Of
Cancer" OuMRiss : momddanplceptibody 44 EAdeibhh St ]I‘B?ﬁ%bogig'éﬁi\/l@téﬁ‘éigfaé‘ﬁtih%‘étion of

further depayif®18A1 and CLD18A2 on the cell surface. Antibody ch-175D10 showed strong, specific
binding to wildtype CLD18A2 (see Tab. 7). Antibody ¢h-175D10 does not bind to CLD18A2
variants 3, 4 and 6 having the following amino acid substitutions: varant 3: A428; variant 4;
N45Q); variant 6; E56Q. Also no binding to the CLD18A2 double variants containing at least
one of the single amino acid substitutions of variants 3 and 4 was observed.
10

Tab. 7: Mutagenesis overview and results

Wildtype
sequence Mutagenesis of CLD18 A2
CLD18
Domain | Position A2
ECDI 29 Q
ECD1 37 N
ECDI 42 A
ECDI 45 N.
ECII 47 Q
ECD1 56 E
ECD! 65 G
ECD1 69 L
Binding of ch 175
D1G to: - RS T o NN SO I IO T TS (U (R (U DU RO NI N A A A I A A e
Binding of 44 E4
B3 F11 to: + + SR e I B I I I I I A A o I I I I I I I

b. Epitepe Mapping via Peptide Scan
15
In order to identify and to map the epitope recognized by the antibodies of invention, a
peptide scan was created by synthetic overlapping peptides (prepared by SPOT-Synthesis)
derived from the amino acid sequence of the first extracellular domain of CLD18A2. The
entire antigen sequences were synthesized by Jerini AQ, Berlin, Germany as linear 15meric
20 peptides (with overlap of 11 amino acids) and subsequently tested for binding by antibodies
of the invention. Additionally, all cysteines of the linear peptides were substituted by serines
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1) The Name and Address of depositary institution for the deposits (DSM ACC2738, DSM ACC2739,
DSM ACC2740, DSM ACC2741, DSM ACC2742, DSM ACC2743, DSM ACC-2745, DSM ACC2746,
DSM ACC2747, DSM ACC2748) are: DSMZ-Deutsche Sanunlung von Milcroorganismen und
Zellkulturen GmbH Mascheroder Weg Ib 38124 Braunschweig DE 2) The Name and Address of
depositary imstdtforefavehe depdersaawAdoishBicDontabe2ee9, iDsm ppids1 ) Eresric
DS'V'Z'De%ﬁﬁﬁ%}&?&ﬂ&&ﬁ'ﬁ&%@%%ﬁ%@ﬁﬁ%&é%&%ﬂﬁ%& ﬁ@&hﬁ@@%&%ﬁé f #t24

Braunschweig DE Date of desposits Accession Numbers The indications made below réelate to the

deposited FMREFBBRIASATHTHRE RS EristRem BF alolibwins hrrjedsToreisises K9tamt ipstristCc2738
page 19, linaiR QetoRpidd s2ANTHIM AT H3FSe8gRIAsh lIBeaatalrershd RQRRMAEER 740

5 luminescence. In Tab. 8 the binding intensity of the chimeric monoclonal antibodies ck-
175D 10 and ch-163E12 to the synthetic peptides derived from the amino acid sequence of the
first extracellular domain of CLD18A2 are shown.

Tab. 8: Specific binding and epitope recognition of chimeric antibodies to CLD18 A2

z | E 18 |z | |k |¢
< P ; 5 72 L
e E = A « ﬁ
" S o] g £,
& P > o = O
o4 < ] ) v
b ; o) b v
. L 1 =™ - o §
antibody = A = &
2B |25 E |2 |
= 2 € g > & %
Peptide 1 2 3 4 5 6 7
SEQ ID
151 152 153 154 155 156 157
NO:
No -t
+ -
ch- exchange
175010 | Cys-Ser | ++
+ +
.| exchange
No
+++ -t ot At
ch- exchange
163E12 Cys-Ser
4+ e - +++
exchange

10
Both Antibodies ch-175D10 and ch-163E12 recognize a discontinucus (conformational)

epitope with at least two binding sites indicating that the key amino acid residues are
distributed over two or more binding regions which are separated in the primary protein
structure. Upon folding, these binding regions are brought together on the protein surface to
15  form a composite epitope. Strong binding of antibody ch-175D10 to peptides 1 and 7 with no
cysteine exchange, but slight binding to peptide 7 containing serines instead of the two

cysteines, indicates the central role of the cysteines for epitope recognition and probably
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page 19, line 4 October 19, 2005 DSM ACC2741 page 19, line 5 October 19, 2005 DSM ACC2742
page 19, line 6 October 19, 2005 DSM ACC2743 page 19, line 7 November 17, 2005 DSM ACC2745
page 19, line 8 November 17, 2005 DSM ACC2746 pa e 19, line 9 November 17, 2005 DSM

ACC2747 page 19, line 10, . . .
protein folding (Fig. 36). Our data suggest three different protein folding models for the first

extracellular domain of CLD1RA2 containing the epitope for both chimeric antibodies (Fig.
37). The first model shown in Fig. 37 represents linear peptide 7 containing both cysteines,
the second model shows an intramolecular disulphide bond resulting in a loop, and the third

5  model describes two cysieines forming two intermolecular disulphide bonds.

12. Determination of antibody affinity
For determination of binding constants via Scatchard analysis, the binding of antibodies of the
invention to human CLD18A2 can be titrated on HEK293 cells stably expressing CLD18A2
16  and analyzed by flow cytometry. Human or chimeric antibodies of invention can be detected
by a sandwich of unconjugated mouse-anti-human IgG and FITC-conjugated goat-anti-mouse
IgG. Each antibody incubation step can be performed for 30 min at 4°C followed by 2 washes
in FACS buffer. Murine antibodies of the invention can be directly detecied with the
secondary antibody goat-anti-mouse conjugated with FITC. The sandwich detection of
15  antibodies of the invention using secondary and tertiary antibodies might be necessary to
quantitate the number of bound antibodies of the invention by using the QIFIKIT kit (DAKO,
Glostrup, Denmark). With this kit the number of bound antibody can be determined by flow
cytometry according to the manufacturer’s instructions. A strictly linear relationship of mean
fluorescence intensity and bound IgG can be obtained. Data can be analysed by Scatchard
20 plotting and by KD determination directly from the binding curves, The dissociation constants
can be calculated according to Krause et al., Behring Inst. Mitt. 87: 56-67, 1990 and
Nauendorf et al., Int J Cancer 100:101-120, 2002.

According to the invention, dissociation constants for antibodies of invention were
25  determined by a flow cytometric-based binding assay using HEK293-CLD18A2 cells stably
expressing CLD18AZ2. Scatchard analysis of cell binding data yielded a range of dissociation
constants from 10° M to 10® M for murine and chimeric 175D10 and 163E12. The
dissociation constants were calculated according to Krause et al., Behring Inst, Mitt. 87: 36-
67, 1990 and Nauendorf et al., Int J Cancer 100:101-120, 2002.
30
13, Orthologous cross-reactivity
Binding to human and murine CLD18A2 and CLDI18A1 was analyzed by flow cytometry.
HEK293 celis transiently co-transfected with a fluorescence marker and murine CLD18A2
(SEQ ID NOs: 33, 35), or with a fluorescence marker and murine CLD18A1 (SEQ ID NOs:
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November 17, 2005 DSM ACC2748 page 19, line 11 October 26, 2006 DSM ACC2808 page 19, line
12 October 26, 2006 DSM ACC2809 page 19, line 13 October 26, 2006 DSM ACC2810 page 19, line
14 Additional Indications for all above mentioned deposits: Mouse (Mus musculus) myeloma

P3X63Ag8U.1 fused with mouse (Mus musculus) splenocytes Hybridoma secreting antibody against

human clad&iih71.8m 28D Poeirsreate apeds o hivmwa ddpokhoh SSHESnbEs: bly: X5 anywidor
Pharmaceﬂﬂﬁ?éﬁéxgeFMi&r@mﬁtrﬁ%QCLDiSAI (SEQ ID NOs: 7, 8) were mncubated with ch-

175D10, ch-163E12 and ch-125E1 for 30 min. at 4°C, followed by incubation with
allophycocyanin coupled anti-human IgG secondary antibody (30 min. 4°C).

Fig. 38 shows the binding profile for the antibodies ch-175D10, ch-163E12 and ch-125E1.
These antibodies are valuable tools to determine a potential toxicity of CLD18 monoclonal

antibodies in preclinical studies, as described in exampie 3] for their murine counterparts.

10  14. CLD18A2 shows high plasma membrane expression in primary gastric tumors and
gastric cancer metastases
Unselected specimen from primary gastric cancer and gastric cancer metastasis (Krukenberg
tumors & lymph nodes) were stained with GCI82 specific rabbit antiserum.
Immunohistochemistry as well as evaluation of staining intensity (neg, weak=1, moderate=2,

15  strong=3) and proportion of tumor cells showing a plasma membrane staining (0-100%) was
performed by professional clinical pathologists; see. Fig. 39. In Fig. 39, each circle
respresents an independént tumor specimen. Statistically significant increased staining

intensity was obéerved in metastases (p=0,034, Fisher's exact test).

20
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55131 Mainz DE Claims: 1. An antibody having the ability of binding to CLD18 and mediating killing
and/or inhibition of proliferation of cells expressing CLD18. 5 2. The antibody of claim 1 which binds to
CLD18A1 and CLD18A2. 3. The antibody of claim | which binds to CLD18A2 but not to CLDISAL.
104.The antibody of any one of claims 1-3 wherein said killing of cells and/or inhibition of proliferation
is induced byshiiding gt sgid.antibody to CLD18 expfessettyjPSaier telis G 3 g antibody of any one of
claims 1-4 w in_saig inhibiti i ion.is | inding bf said
antibody to CLD18A2 expressed by said cells. 15 6. The antibody of any one of claims 1-5 wherein
killing of cells and/or inhibition of proliferation is not induced by binding of said antibody to CLD18A1
expressed by said cells. 7. TFEIGTHBBRESA AN 6AETOSHFRMICBAPRErEIFMaid cells expressing
CLD18 are cancer 20cells. 8. The anﬁﬁéjgf/{%lf SRR SVh &R cancer cells are selected from the
group consisting of tumorigenic gastric, esophagealyquangreatic and lung cancer cells. 259.The
antibody of any one of ¢laims 1-8 which mediates said killing of cells by inducing complement

dependent dytoTmiiiy(GBC) metatediysis tisody-tepehtenteeiiianayiotoxieiy¢ADCT)
mediated lysis ﬁ%ﬁmﬁ‘ﬁﬂiﬁ' i esilin .

B. IDENTIFICATION OF DEPOSIT

Further deposits are identified on an additional sheet [g]

Name of depositary institution
DSMZ-Deutsche Sammiung von Mikroorganismen und Zellkulturen GmbH

Address of depositary institution (including postal code and country}
Mascheroder Weg 1b :

38124 Braunschweig
DE
Date of deposit Accession Number
October 198, 2005 DSM ACC273Y
C. ADDITIONAL INDICATIONS (Teave blank if not applicable) This information is continued on an addifional sheet D

- Mouse (Mus musculus) myeloma P3X63Ag8U.1 fused with mouse (Mus musculus) spienccytes

- Hybridoma secreting antibody against human claudin-18A2

1. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States)

E. SEPARATE FURNISHING OF INDICATIONS (Teave biank if not applicable)

The indications listed below will be submitted to the International Bureau later (Specif the general nanwre of the indications e.g., "Accession
NMNumber of Depasit”)

Feor receiving Office nse only For international Burean use only

[ X This sheet was received with the international application D This sheet was received by the International Bureau on:

Autherized officer Authorized officer

Poels, Richard

Form PCT/RO/134 {July1998; reprim January 2004)
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10. The antibody of any one of claims 1-9 which mediates said killing of cells by inducing 30 CDC
mediated lysis and/or ADCC mediated lysis. 11. The antibody of any one of claims 1-10 which does
not induce CDC mediated lysis of said cells. 12.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 PMNs. 513.The antibody of any one of claims 9-12
wherein said phagocytosis is by macrophages. 14.The antibody of any one of claims 1-13 which is a
monoclonal, chisndricmatuna Ratzatdi@phitiady, or a fragment of an antibody. 1015.The antibody of any
one of claims Ganymed SbrenidrertiaeAffotirkonsisting of an 1I9G1 , an 19G2, preferably IgG2a and
IgG2b, an IgG3Vape Qiﬁé}‘fﬂi’g =SSR ChHdigaS Fardestrsny WA 28#F1gD, and an IgE antibody.

16. The antibogaﬁggfa h%/‘*?)ﬁé% laims 2-15 wherein CLD18A2 has the amino acid 15 sequence
according to SE NO-2—17-Theantibody of-any oneof claims-2=16-wheret D18A1 has the
amino acid sequence according {g yone of claims 1-17 which
binds to native epitopes of CL'B3 Sime e 5 reffs—+9-+he antibody of any one of
claims 1-18 whieh i ¢ific C s, preferably stomach cancer cells. 25 20. The antibody of
any one of c|a?ﬁ€§'ﬁ%§§astvﬁé’ré§?§§% L‘g%? s|§[B£e'xpressed on the surface of said cells. 21. The
antibody of anyyone pfLiaime dudhadHas b abiainab! &R neiiofcampEanBsM Acc2rss,

DSM ACC2739, DSM ACC2740, DSM ACC2741, DSM ACC2742, DSM ACC2743,
DSM ACC-2745, DSM ACC2746, DSM ACC2747, DSM ACC2748) are:

DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH
Mascheroder Weg 1b

38124 Braunschweig

DE

2) The Name and Address of depositary institution for the deposits (DSM ACC2808,
DSM ACC2809, DSM ACC2810) are:

DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH

Inhoffenstr. 7B
38124 Braunschweig
DE
Date of desposits Accession Numbers The indications made
below relate to the
deposited microorganism in
the description on the
following page(s)
October 19, 2005 DSM ACC27338 page 19, line 2
October 19, 2005 DSM ACC2739 page 19, line 3
QOctober 19, 2005 DSM ACC2740 page 19, line 4
October 19, 2005 DSM ACC2741 page 19, line §
October 19, 2005 DSM ACC2742 page 19, line 6
October 19, 2005 DSM ACC2743 page 19, line 7
November 17, 2005 DSM ACC2745 page 19, line 8
November 17, 2005 DSM ACC2746 page 19, line 8
November 17, 2005 DSM ACC2747 page 19, line 10
November 17, 2005 DSM ACC2748 page 19, line 11
October 26, 2006 DSM ACC2808 page 19, line 12
October 26, 2006 DSM ACC2809 page 19, line 13
October 26, 2006 DSM ACC2810 page 19, line 14
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3 0 the step of immunizing an animal with a protein or peptide comprising an amino acid sequence
selected from the group consisting of SEQ ID NO:2, 4, 6, 16, 18, 20-23, 26-31, 151, 153, and 155-157,
or an immunogenic fragment or derivative thereof, or a nucleic acid or host cell expressing said protein
or peptide, or immunogenic fragment thereof. 22.An antibody produced by a clone deposited under

the access%q. D @%%;732 %@IM ACC273§E§%§:&ACCZ_739, DSM ACC2740, DSM ACC2741,
DSM ACC ,“E'J‘é"@% 35 15 S0 REE B! 55546, DSM ACC2747, DSM ACC2748,
DSM ACC2808, DSM r 0.5 K ble of cing the
antibody of any one of ¢ gl%%ﬁﬁg%g%% 1%%%%?8%%5%%%%%%5%@&%%%% DSM
ACC2737, DSM ACC27g8, RaM.ACG4: mBgMﬁgﬁ&%Mﬁ%gﬁg@, DSM ACC2742, DSM
ACC2743, DSM 10 ACCZ745, DSM ACC2746, D ACC2747, DSM ACC2748, DSM ACC2808,
DSM ACC2809, or DSM ACC2810. 25. A conjugate comprising an antibody of any one of claims 1 to
22 coupledjj) a trggggﬁﬂ;{g agent. 15 26. The conjugate of claim 25 wherein the therapeutic agent is
a toxin, a radioisotope, a drug or a cytotoxic agent. 27. A pharmaceutical composition comprising an
antibody of any ong)ahelaimentiéacdliefansias aaeniigateyof claim 25 or 26, and a pharmaceutically
acceptable carrier. 28. A method of inhibiting growth of a cell expressing CLD18, comprising
contacting the celatitid PHestiveeeasm®f an antibody of any one of claims 1 to 22 and/or a
conjugate of clainFzpigra?stABe 29. A method of killing of a cell expressing CLD18, comprising
contacting the celbfuif Mestiective amount of an antibody of any one of claims 1 to 22 and/or a
conjugate of clainDZ5 or 26. 3030.A method of inhibiting metastatic spread of a cell expressing CLD18,

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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31.A method of treating or preventing a disease or disorder involving cells expressing CLD18,
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. 5 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 gastric cﬁ@%s sophageal cancer, pancreatic cancer, lung
cancer, ovarian cancer, colon cancer, hepatic cancer, head-neck cancer, cancer of the gallbladder and

the 10metastasis thereof 34..The method of claim 33, wherejr.the yum r-refl{.-xt s disease Is
1Cru|cenb§r‘g tum%‘},%nélr{f oﬁ elé?‘ﬁ%l a%sjl%g?%ﬂétﬁd?milr%p E%dtgL rgzéls aSis. g%#l’el%?ﬁlg/ of any
one of claiinkiB8i84 pigelidtmatatdof LEiE rpessDEdA2D38. The method of any one of claims 28-35
where'gw said CLD18 is expressed on the surface of said cells. 20

2. The antibody of claim 1 which binds to CLD18A1 and CLD18A2.
3. The antibody of claim 1 which binds to CLDI8A2 but not to CLDI8AL.

10 4. The antibody of any one of claims 1-3 wherein said killing of cells and/or inhibition of
proliferation is induced by binding of said antibody to CLID18 expressed by said cells.

5. The antibody of any one of claims 1-4 wherein said killing of cells and/or inhibition of
proliferation is induced by binding of said antibody to CLD18A2 expressed by said cells.

i5
6. The antibody of any one of claims 1-5 wherein killing of cells and/or inhibition of
proliferation is not induced by binding of said antibody to CLD18A1 expressed by said cells.
7. The antibody of any one of claims 1-6 wherein said cells expressing CLD18 are cancer
20 cells.
8. The antibody of claim 7 wherein the cancer cells are selected from the group

consisting of tumorigenic gastric, esopbageal, pancreatic and lung cancer cells.
25 9 The antibody of any one of claims 1-8 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.

10.  The antibody of any one of claims 1-9 which mediates said killing of cells by inducing
30  CDC mediated lysis and/or ADCC mediated lysis.

11.  The antibody of any one of claims 1-10 which does not induce CDC mediated lysis of

said cells.
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12.  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.

14.  The antibody of any one of claims 1-13 which is a monoclonal, chimeric or humanized

antibody, or a fragment of an antibody.

15.  The antibody of any one of c¢laims 1-14 selected from the group consisting of an IgGl,
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 2-15 wherein CLD18A2 has the amino acid
sequence according to SEQ ID NO:2,

17.  The antibody of any one of claims 2-16 wherein CLDI8AI has the amino acid
sequence according to SEQ ID NO:8.

18.  The antibody of any one of claims 1-17 which binds to native epitopes of CLD18

present on the surface of living cells.

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

stomach cancer cells.

20.  The antibody of any one of claims 1-19 wherein said CLD18 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 amimal with a protein or peptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NO:2, 4, 6, 16, 18, 20-23, 26-31, 151,
153, and 155-157, or an immunogenic fragment or derivative thereof, or a nucleic acid or host

cell expressing said protein or peptide, or immunogenic fragment thereof.
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22.  An antibody produced by a clone deposited under the accession no. DSM ACC2737,
DSM ACC2738, DSM ACC2739, DSM ACC2740, DSM ACC2741, DSM ACC2742, DSM
ACC2743, DSM ACC2745, DSM ACC2746, DSM ACC2747, DSM ACC2748, DSM
ACC2808, DSM ACC2809, or DSM ACC2810.

23. A hybridoma capable of producing the antibody of any one of claims 1 to 22.

24, A hybridoma deposited under the accession no. DSM ACC2737, DSM ACC2738,
DSM ACC2739, DSM ACC2740, DSM ACC2741, DSM ACC2742, DSM ACC2743, DSM
ACC2745, DSM ACC2746, DSM ACC2747, DSM ACC2748, DSM AC(C2808, DSM
ACC2809, or DSM ACC2810.

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

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.

28. A method of inhibiting growth of a cell expressing CLD18, 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.

29. A method of killing of a cell expressing CLD18, 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.
30. A method of inhibiting metastatic spread of a cell expressing CLD18, 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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31. A method of treating or preventing a disease or disorder involving cells expressing
CLD18, 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.

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 gastric cancer, esophageal cancer, pancreatic cancer, Jung cancer, ovarian
cancer, colon cancer, hepatic cancer, head-neck cancer, cancer of the galibladder and the

metastasis thereof.

34.  The method of claim 33 wherein the tumor-relates disease is Krukenberg tumor,

peritoneal metastasis and/or lymph node metastasis.

35.  The method of any one of claims 28-34, wherein said CLD18 is CLD18A2.

36. The method of any one of claims 28-35 wherein said CLD18 is expressed on the

surface of said cells.
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