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data indicating that CLD18 displays several different conformations, which
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The object of the invention is to provide antibodies useful for therapy of

diseases wherein CLD18 is expressed, such as tumor diseases. The

antibodies described herein have also utility in diagnosing such diseases.
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The molecular weight of the protein differs in some cancers and adjacent normal
30  ftissue. The higher molecular weight protein observed in healthy tissue can be
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According to all aspects of the invention, CLD18 is preferably human CLD
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The present invention generally provides antibodies useful as therapeutics for
treating and/or preventing diseases associated with cells expressing CLDIS,

including tumor-related diseases such as gastric cancer, esophageal cancer,



killing of a cell expressing CLD18, preferably CLDI8A2, comprising
contacting 30 the cell with an effective amount of an antibody of the
invention and/or a conjugate thereof with a therapeutic agent. CLD18 is
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The antibodies of the invention may have one or more of the above

described functional properties. 15 Preferably, antibodies of the invention

induce CDC mediated lysis and ADCC mediated lysis of cells expressing

CLD18 and more preferably induce ADCC mediated lysis of cells
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include, but are not limited to, cancer cells expressing CLD18, preferably
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their binding properties and their ability to mediate effector function on

cells expressing CLD18. The antibodies of the invention may be
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stogprepeanst lang (8. pReBR, ibbR, 24tds, 3ORLhedbllk, 12 FaAbd6pieldred
166E2, 175D Oﬁh W(%bzocfmio 9997P UEIPZOQZGéO%;LBQZ cd% @‘?f]s“atir@%rabl
COT MAUCEE kiliig of ¢& Pé?whl%ﬁné’%rlggssd%i APhGENOt of call Y
whithexpress€IcBIE8AL (e.g. 26D12, 28D10, 37H8, and 39F11, 163E12,
ch-125E1, ch-163E12, ch-175D10) e) mediating ADCC induced killing of

cells expressing CLD18 (e.g. 26B5, 537011, 37H8, 3805, 38H3, 39E11,
431 veadip eobadingnes2ofcbha durentiop{CLD18 is expressed on the surface of

cells.

Antibodies of the invention may be obtained by a method comprising the step of
25  immunizing an animal with a protein or peptide having an amino acid sequence
selected from the group consisting of SEQ ID NG:2, 4, 6, 16, 18, 20, 21-23, and
26-31, or an immunogenic fragment thereof, or a nucleic acid or host cell
expressing said protein or peptide, or immunogenic fragment thereof. Preferably,
an antibody of the invention is specific for the afore mentioned proteins, peptides

30 or immunogenic fragments thereof.

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



175D10) 0 mediating ADCC induced killing but not CDC mediated killing

of cells expressing CLD18 (e.g. 37011, 42E12, and 43A11) s)]

mediating ADCC induced killing and CDC induced killing of cells
waXpiessing10CLD18A2 (e.g. 37H8, 38H3, 39E11, ch-163E¥2;1/EP2006/011302

chr1g2B1 e gremalitied Besein, anihadiasehbss, nysntionderhes (152-

encompasses molecules, which 1%‘£hbind to differentiated cells of normal

stdMdgA;1630.ieBM SerPedhs I SEsRaeRGEgDIYEAG 48 (P $0°32):

NofiMR) 9agtie issue as pyelkamgihen s mabergans brierdssiyaly,to DSM
cancer cells c).bind to an egitope encom i

e.g. 26B5) assing a
oGS AL SOBA M (1 SO L oekth AReIob o) AATOY
5 as(wgllbs 1esmodReEMAgTrRiny (s honavgiigerform preclinical
toxicity studies in mice. Antibodies of the invention may be derived from
different species, including but 25 not limited to mouse, rat, rabbit, guinea
pidmnoehambardindanti tod et nddih e finbe miomtédsd s ol edcieiméricapeutic agent
maolegules i ich an antibady siant.tegion derived from one species,
pré%(r%éé) }E%Xrgllgn fs comg%qéd with the agr{?t%en%%ding site derived from
another species. Moreover antibodies of the invention include humanized
10 MalequisHE Which the artigapbindiag eitehphabantibpay deiReducing the
30from a non-human species are combined with cons"[’ﬁgt,and framework

reiBRROEY 196 h8 A ARG AR R S B PRHGTRE AR PR IBYE S 81 ARFTST AR GO
mangsionat antibpdies2and inslosk),| JGRe (g JgB3a 0832 1(K06-0883.21HSM

PR HEGHT R My R R S i 2 G e
the( 126D HILVS-PESUANENG AC IR AGAE2SBEASGRAEIA DGD] ahGTges3 (182-
15 a”‘fﬁ%@%ﬁ%‘i}?ﬁ%ﬁ%ﬁ%ﬁo 78 \Whsle daybedies Réé@%@_?}%@-‘i‘%ﬁgs-gss),

fragments th example, Fab, F(ab’)2, Fv, single chain Fv

fragpdhtA615EpECli82PAAat @R s HRiYindvretd 4 d i Alngihg DSM
fragmeniginclyde bipdisgAsmaisicnmanegigiulin BSONIESINS or DSM
a

binding domain polypeptide (such as a heavy chain

comprising (i
va@?ﬁ@iéﬁ%‘@é 1Rie8RkIN 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 (ii}.an, . ..
20 o AR e RS B0 PRI e Gl R esigppgion of
cottistanttiwmipn . ¢S HNdF803 6 raid ombyunedeyidlg im fasidansrpteivsiagethe
furt#‘%ghzcé%%e%ﬁ11,5__82003/0118592 and US 2003/0133939. Antibodies

of the pre invention preferably dissociate from CLD18 with a 15
dissociation equilibrium constant (ICD) of approximately 1-100nM or less.

Prefgeahlenaoioadiss ALihe iprmntian.dacapt srgssitRacionpseiatadantibody

cell-surface antigens and thus do not inhibit their functjon.  |n preferred

25 emPo i dAYSPERTLUHE f foaEate AP fRtn T AN RIS RS ARy ad 8

pharmaceutically acceptable carrier.

In a further aspect the invention relates to a method of inhibiting growth and/or
killing of a cell expressing CLD18, preferably CLD18A2, comprising contacting
30 the cell with an effective amount of an antibody of the invention and/or a
conjugate thereof with a therapeutic agent. CLD18 is preferably expressed on the

surface of said cell.



20by one or more of the following properties: a) specificity for CLD18, in

particular specificity for CLD18A2; b) a binding affinity to CLD18, in

particular CLD18A2, of about 100 nM or less, preferably, about 5-10 nM or
wessyemgovpore preferably, about 1-3 nM or less, 25c¢) the abgity/kpmediaiso2

a high ln¥alplldls AR SHRGLGP PR REWAHERE P RRARHAGSHGenting a

cells; d) the ability to inhibit the growth of cells which express CLD18; e{
theli8BTE) 85 NGO FRRONE of s Sxrrerns Sre B BLpre B et e Fiit§ A2,
to ieisesheneiRikeghesirl ohigels whichdressteliRdditRRAghtbenjugate
ability to induce ADCC af cells which express C_L[%18 in the presence of th
effETSPESIE ) PRERBBIHG 18°BroRS iy RRaFMaSTBics SHTRer A f kYR the
5 celaivbbibh ekphesimdnngds; of thie: atulijydmalehtesefcelishwhidiemppntiss agent.
CLD18: WO .200,//059997RCT/EP2006/011302 i) the,abili epl .
oty o AR o isdiger UGN A 18 8P Blfcuta
CLai®dimtines darselceted fvony theligrdirecansisinD o8 gasitio st gsephageal

Presgntinygantion cap federializedc dnkemin O camed;expIgs 8 da Otehiic

binding specificities. In a particular embodiment, the invention grovid’es a

bispeHic Beadnip Sane BN GRREMpritmgathddebrelirddpin drgerably

10 SPegifleiedainh sl Brigetr andeiCLD18 antibody or mimetic thereof),
and a second binding specificity for a effector cell, such as a binding

specificity for an Fc receptor (e.g., a Fc-gamrna receptor, such as
FefgafaatyRihondiadieotfanht inreadpionyar télabiikyaocelitorngguteCDB 18-
Accordingly, the present nvention jncludes bispecific and multispecific. .
el BLEISS VTP 0 T b i U5 PR Fec oy gt inans
receioineaqna@dBlal xamites dtRbodveptordaratigalieceptbe, invention have

15 Zggﬂ?%ﬂﬁ{?@%@iﬁ%&@%@} SN RS e 1RG ARASERRS oFEY BYELD3bind 10

FcyR Other Fc receptors, such as IgA receptors (e.g., . .
FCARID 1818b cuithoé tipyete aPaifiony reedpseds ret abipdbEattRs e to
surfgagg@fsan effector cell, e.g., a monocyte, macrophage or an activated
mononuclear cell. In a preferred embodiment, the bispecific and
multispecific molecules bind to an Fc receptor at a site which is distinct
fromutheer20 TBinduOoebotiineCite e, igGmidgAyxdfindiig sifeted hea specific

20 1 CREHES | S2RI by B I8 e Tl i dnaBia s ronger
yettanotivgetaspbots ante@topd Scarvibichlis s vsphel fiovermpared doddwhkindmg, 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 (Kp) which is lower than
the dissociation constant for the second target. Preferably the dissociation constant
25  (Kp) for the target to which the agent binds specifically is more than 10-fold,
preferably more than 20-fold, more preferably more than 50-fold, even more
preferably more than 100-fold, 200-fold, 500-fold or 1000-fold lower than the
dissociation constant (Kp) for the target to which the agent does not bind
specifically.
30
The antibodies of the invention mediate killing of cells 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

dependent cytotoxicity (CDC), e.g. at least about 20-40% CDC mediated lysis,



25 linked to or co-expressed with another functional molecule, e.g.,

another peptide or protein (e.g., a Fab' fragment). For example, an

antibody of the invention can be functionally linked (e.g., by chemical
vooaplimgogenetic fusion, noncovalent association or otherwiS€FtErafies/0r1302

gqf@@]gaﬁ@mgf:?&%m;@g@ ﬁéé@ght?ﬁ wa@t,@rqaﬂs&zqmgo fﬁ@a@l)tl%ﬂfeddmesa%
ISPeCI |cor_amut|_speC| IC. antibody), a yot Xin, celiujar ligana or .

ot A o el g s e g S
Anlﬁfﬁibdﬂy fhi‘etffemf@ﬁ@taimﬁlﬁnﬂm GaHYeIRked IBHRhaSthdrapeliic 2685,

MOJetas, ;%g% % adigisafope 3 %“%;&?'qgglﬁfgnftﬁﬁ%ﬁ%%d%% Ah-175D10.

recombin kiné or'¢chemokire. According e present invention
5 enddrmassey atalgedditiety tof mdtibiody(JoGjugatibedisispé dlic mmention may
mulisReclif i) AR ORI ERARINRI AN GUIER Abressing

fusion proteins of'which bind to CLD18 expfessing cells and which can
be GEBd §dndhgarretrrsened eiferty &4t thLelRONACEIRF aMeTEEERREE I &K

inw%rréo'_a;ﬂr%séﬁ%)commsmr%d%g-a@hak@}ﬁglﬁﬁs@ahe%eafwl%yiiag@qsmwing
compositions/kits, comprising a pharmaceutically accept calr
forFUBRASIcHG Wi OB o Aot cl i Abobles O fredOEnASR12:
10 In agiartcetaemixadinzent7 3pa Goriposiieh insEesmibodidsindtibe infention
antibodies which bind to distinct epitopes or which possess. disti :
e TR A e R
indbingyapoptisisen dhisainisspimsng mﬁﬂﬂwaﬂd@nﬁ@u%m_@mﬂs of
may he éé%?gséﬂlgo@i,%%“ﬁpt}% greé%ﬂc% REFGHRAGHEHIGA. CAPRARLMes of the

comprising two 6r more anti-CLD18 monoclonal antibodies. For example,
antitCIHes meibbeie CRaVIRgTfe R DB by H PessEnd i acirmab piopsties.

15 be sRIBPINRd Idainsiedheraniienashiawticdepitedifipiapeltit efflecihbCC
a preferred empbodiment, the composition inclydes an an‘g}-{%bL&E(nS

antBEHY Ay SIS thediieSPBERDHbILY Mth NEHRFLHRE Bl ADCC
antihaimdhayindifcatiepantasiag 0D heti kmibodin ent i tleeoDipo sitidiated
includes an anti-CLNQ18 antibody that mediates_highly effective killing. of ..

taré;ﬁ’scr‘i?ﬁ1 efhdlﬁ%ﬁﬁ'r S,Xé:rrwncpef o) S%ggﬁ)crél:igl g,r caélrtﬁ gir%eéé \(/)vﬁ?‘%r%% %}rt Fri¥ention
antinGlufX] Shantimedyahdinmkiditotheageowite b cotlresgessing IEL pigerably

2020 EPByRSe gﬁ#ﬂ"%‘%o@lﬁ@nﬁcﬁg@ﬁ} %@f@éﬁ@%?&@éé%ﬂﬂ@ cancer

administration of two or more anti-CLD18 antibodies of the invention,”
wherlin aracastiony srefsmedmmpkpsisacnt-dilinser celitiresdvied Bxmpghgdies
ang ptileast ansfurthet antdpodygs-mbumanamb@edds metioeishemediate

antibodies binding to the same or different 25 epjio of C : .
PR8I ST b Lty AR e TR A Brspagyessine
firsCiotheses bytthi asiministiatokitig hafnatlantCidBing DitDbEKlofbtite not
invention,.wherej hyman anti-CLD.18 antihody is preferab :
25 adifi fgfé}% %?@n%e%feﬁg% c?‘?le}%?ééc Sotd%f Snﬁlél?ﬁe s ‘Fﬁa%at% rtlb %n!c%ég ?h%’ré%?flafe
SOAaiﬂibgobés}lmnmunkb‘cdnjug@mtmi@pgwfwammltﬁp@@mefrﬁ@éc%ﬂe&asmc
and. GmMPOsiiAns.of ARICHERLINRNIARLAMRE LEENANRE AR, colon

methods for ihhiBiting growth of cells expressing CLD18, in particular

CLEABAR henaisreaarentirag-rifk Gasrs axprassmehpaa!bidisticular

CLD18A2 by contacting the cells with an effective amount of the antibody,

irnmunconjugate, WO 20071059997PCT/EP2Q06/011302 .
30pispetiRRhit G P MR Je BRSNSt HEsgbATiPEHRe ©

thetgelt iiiahibiterbperdiar she cediisakilieyl.ton mpéimmbbfdinoeniyttion on cells

method inclu illing of the cell expressin 8, Qpfi ' :

oroSHEE B T b oA et oha o o B L RSBl ecorcing

phagdiesitosis, or by a combination of two 5 or more of these mechanisms.

Cells expressing CLD18 which can be inhibited or killed using the

antibodies of the invention include cancer cells such as tumorigenic

stomach, pancreatic, esophageal, lung, ovarian, colon, hepatic,

head-neck, and gallbladder cells. Accordingly, antibodies of the present

invention can be used to treat and/or'prevent a variety of diseases

involving cells expressing CLD18 by administering the antibodies to

patients suffering from such diseases. Exemplary diseases that can be

treated (e.g., ameliorated) or prevented include, but are not limited to,
trimoricaenic diceacaee Evamnlece nf trirnorinenie diceacee which fran he



fragment thereof, preferably CLD18A2 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, and 26-31.
WACEWAR! in preferred embodiments, the antibodies of thePFiv/ERLHY/ G022

thase siataigeprbyeriée @08 R WRERE THRAZREGIAEHBEL I RUIRIZRPALsing

using ti ted he group consjstin ID NO:2, 4, 6,

T, TP BT N Jeos AT g S ERTRIGHGR oo B L SR

generated in a transgenic non-human animal, such as a transgenic

mause; TG ansgenic AOnBHMan apimal may be. 2 HAnRaceniC MOUSt. «in

having a ge%c?m comprising 3 S%e%:v?/ chain transgene an acﬁgﬁt CHam
5 transgetherergipcisg adidora porticaiyobanatattibGtiip W/ildeypatas(dietrasination

ransogicebal TN ARG SRR A aiBHyTed of

enriched preparation of CLD18 antigen and/or nucleic acids and/or 10
cells expressing CLD18 or a peptide fragment thereof Preferably, the

noR-nyman ApimaAlss GaRaRle L RIadH ARGHBHRIC ZRY BE S REURRAM: cells
monoclonal antibodies to CLD18 (e.qg., IgG, IgA and/or IgM) b

3 ) DY

under§biRtfvab sPiebirbiditisiminndioso bW esRichingS 1wutopts SswmiEsnsg by
10 May OREHEIRAIE: @r AIASSICR BRI nElasaER! isotype switching. 15

Accordingly, in yet another aspect, the invention provides isolated B cells

from a non-human animal as described above. The isolated B cells can

then bisinaiRgosializetday fSTIDBaspimpeorializiad cell thereiceatsoof Ceght

(e.g., a hybridoma) of antibodies of the invention. Such hybridomas (i.e.,

WhiChJBP H408% 20antibodies of the invention) are also included within the

scope of the invention. As exemplified herein, antibodies of the invention
152 e ghianed ditecty fram AxBridamas poh RXpresshe.Anthady. or

can be cloned and reco Blﬁanty expressed in a host cell(e.g., a CHO

cell, or a lymphocytic cell). Further examples 25 of host cells are

MiGroQrARISMS: SiUaN L dn- il RNe BDgivakeh: 2 Heask A R BY¥eVariants

they can be produced recombinantly in a transgenic non-human animal or
plant. feafenieel Fbriabhia @edIBBI3dducing antibodies of the invention
are those 30 sequenced or deposited at the DSMZ (Mascheroder Weg Ib,

31824 Braunschweig, Germany; new address. Inhoffenstr. 7]3 31824 .
20 ARSI G s SR ARVIRY Y ToRlBt g BRSHaSnE BRY A8 RISBFHES
nuRheksyarckSriod 10 @ibh, tacgrsikiorxanplsS Mf AGhdda:E, defasiteantion

e 1 A LD S
41C6, 42E12, 43A11, 44E10, 47D12, 61C2, 75B8, 85A3, 9E8, 19B9, 45Cl1,
125E1, 163E12, 166E2, 175D10, ch-43A11, ch-45C1, ch-125E1, ¢h-163E12, ch-

25 166E2, ch-175D10):

a) binding to CLDI8A2 as well as to CLD18AI] (e.g. 26D12, 28D10, 37HS,
38H3, 39F11, 61C2, and 41C6)

b) binding to CLD18A2 but not to CLD18A1 (e.g. 26B5, 37G11, 38G35, 42E12,
and 43A11, 45C1, 125E1, 163E12, 166E2, 175D10, ch-43A11, ch-45C1, ch-

30 125E1, ch-163E12, ch-166E2, ch-175D10)
¢} binding to CLD18 naturally expressed by tumor cells but not to CLD18

naturally expressed by non-cancer cells or tissues such as cells of stomach and
lung (e.g 26B5, 75B8, 24H5, 39F11, 43C1, 125E1, 163E12, 166E2, 175D10).

10



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 e. 182-D1106-059, accesssion no. DSM ACC2741,

waepositeghon October 19, 2005 f. 182-D1106-062, accesssiarEnmob@ 02

10

15

20

25

30

A%%@&aﬂﬁg@ﬂe@m&@mﬁﬂdﬁf%@9? WHich83qRdL QB B &A2 but not of
accesssion no. DSM ACC2743 eposned on October 19, 2005

182-[PH8 WSh SXEEssSIDABAD S\ 2R 25 8 TG S L9 RISV 11%63512
2005 phlBHPI%8- @6@@;(&3555@10}) DSM ACC2746, deposited on Nov.

17,.2005,j. 182 040 accesssion M ACC2747

NG, PEO DHTTORIEE 4TSI T e iy, 2085,
depoS]Mld)n?NH\s, 18(}208)&}]3039382 BRI DB-270 ] 2coeb6${Gh nh}.lﬁiﬁ\m, ch-
ACCZE%%%% posited on Oct. 26, 2006 m. 182-D1106-294, accesssion no.
DSM 9, deposited on Oct. 26, 2006, n. 182-D1106-362, :
acfeswsitinting BENAGTRE10 kdépésh@ﬁj wt SR encived rdkagent cells
antlbo(gg&%gﬁg%m@@@g% AROSL RIodALLa Y and obtalnable from 15

the above-described hybridomas; i.e. 37011 in the Case 0

182 DRadietiossA BfiGs! wﬁﬁr&é%g%fd&é%@wéue%kélm %h this SxpLesTine

182-Da1 Do 5 (38H 318 thercasePf 1L88-DBEN6; b8 BIHDY. in the case

of 182-D1106-059, 43A1l in the case of 182-D1106-062, 61C2 in the case

of 182-D1106-067, 26B5 in the case of 182- D758-035, 26DI2 in the case

of A82:R#pBifdRbLA8I 14hiibtkie cadehofid@MnTBrtlR100dtng@EtXinlteales,

cas%oL182 D1106-061, 125E1 in the case of 182-D1106-279, 163E12 in

the'case of 182-D1106-294, arid 175D10 in the case of 182-D1106-362;

and the chimerized and humanized forms thereof. In preferred
emBodimens ARNANSS L P& HowRN chimstisas fans of-antedigStdRach

according to the invention include antibodies comprising a heavy chain

constéﬁﬂré&ﬁ)’rﬂCH) comprising an amino acid sequence derived from a

huma@mawbﬁ{mlfb C@&&'&aﬂtgﬁ%ﬁi@ntﬁsl@@ as thelnminalReihselessans but

represeefed by SEQ ID NO; 4 gé‘ﬁsor a fragment thereof. In further

preferf84 & ‘éaﬁ’f?r&ﬁﬁf) articular chimerised forms of

antposiies *@cmrdpit@;ie thecimpessiog inotudg y80sgplatisodiss aopapitiomd b6 of

light c%ﬂi}sﬁ?nstam region (CL) comprising an amino acid sequence

derived from a human light chain constant region such as the amino acid

seglienbechepretdntbdnanSEQveD RO mersE48ToP B3frallfing taefeypughly
a partigular preferred ambedimant;antibagies. in particular chimerised

forms of antibodies according to the invention include antibodies which
comprise a CH WO 2007/059997PCT/EP2006/011302 comprising an

amRiBedck S UUBE GEvERtie dh o B Al friveafir6inl Sifeas dheian)ineladidy but
sequeﬂcer resented by SE hD NO: 46 or.150 ra fr%gmgnc}) %reofOf the
€

andWHIHE nﬁBn@‘é’%FeCmeto Uin§BRAnkifo Bt SEFence Havead
fromerhismats€ insludke abitheiamioleadid sequdctereptésehtedisia@biezion

ID NO: 4Ll A48 08 L2 5gagtg%%¢ﬁgﬁ&féﬁ i€ tb@%@ﬁl%{m the aamgag BGifing

sequence represen may be encoded by a ntcleic

ac|dteciwpwgin@qmem&emsam&sé&imm&wwﬁé&@m&%?s Eerbigpgnelude
45 pAnfabh SAMPSRIRGEN ANRIRR ARI0:SESME BRRITGP RS ILaDXnEESdy derived

from a non-human species are combined with constant and framework regions of

human origin.

Antibodies of the invention include polyclonal and monoclonal antibodies and

include IgG2a (e.g. 1gG2a, x, A), [gG2b (e.g. IgG2b, x, A), 1gG3 (e.g. 1gG3, x, )

11



10 ID NO: 150 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
vwaruchaiseeeid comprising the nucleic acid sequence represented: by @B 302

ID M@ 160k AnfbosRININNG hAXY %%Qﬁ%%%f@%ﬁ%%@%ﬁssed by
SEQ ID NO: 148 may be 15encoded béa nucleic acid comprising the

nutheixeni S Jaehdmedsrebdsil Wi spesieioudetaelh 1 gh antibodies.
qufﬁérﬁéfﬂtﬂm&;i]@@limnkti&;_ chimeriaaibdaressoef aaﬂig@%d&aﬁiiﬂglw&gmlaﬂﬁtogia&of
al 0] rising.an amjno | equence selecte .
SOTAHEE JFB RIS Ry DSt NERIS Faay BV JAEmes or Bispegific
5 anansifraijgpeRtithersnianthoraotprprisimting |ifigrobain mohagdridingiag-domain
i i .sel i . isti -
oA SR RS SRRy Porl L B A B i Pol¥puae
cefmichpeidicary aboarriablisragiomerisdighbpitirorainioteiom dhagés fused
angibadies fRMAIISHS A mg&byagm&ﬁ@%-@m@he%ﬂ%@%uﬁ% % heavy

selected from the following possibilities (1) to (ix): (i) the heavy chain

cofi3irsE A Aty ERaipadutnsnicehe Srage reaiPbyAaE (s immunopiebulin
10 Or AcHog oM @EBQQT@%(?’LWE%M&%@E@'{B m@@%@m@m&@ﬂmﬁcﬁiﬁh binding-

sequence 30represen .SEQ ID,NO: 122 or a fragment ther. L

e RS R PC T e AR R U £ o B ARy gs02

ID MO UELB)OB & fRdghdent thereof and the light chain comprises an amino

acid sequence represented by SEQ ID NO: 121 or a fragment thereof,

WO 2007/059997PCT/EP2006/011302 (iii) the heavy chain comprises an

amfaibedies cofuthecoresprt savratiosy SefeaiyNdssediptorizofra§rhbig with a

15 thefreb andothe-fahhehain compHFe&®) ARINPAOERERIUENET00nM or less.
represented by SEQ ID NO: 123 or a fragment thereof, (iv) the heavy

ch&ws Karhliaatibadismal shsdiv satipr A pb prassiaad pitisretstpd epfcurtace
119wizadtagment hereofanditheilighiehain comprises an amino acid
sequence represented by SEQ ID NO: 126 or a fragment thereof, (v) the

heavy chain comprises an amino acid sequence represented by SEQ ID
NQn ht&aral radobinttheraoftadibthe ighprehain iogenprisesrabeadmirsterized
acid seguence repres db ;E ID NO: 125 or a fragment thereof,

20 10{lgj i)ot%eolgéna?/rf/3 éﬁg}ﬁ%cn?c})r%%riyg s an Iﬁr?ﬁho acid sequence represented by
SEQ ID NO: 120 or a fragment thereof and the light chain comprises an

a0 ACHRRGUEPEE (SR SARAIREURY SEQDRE LR AsTagment

of,  (vii)'the heavy chain comprises an amino acid sequence
reptesthigding aSini i kO 8018 Pathst s S tHERB A AP aHE IR fess.
compriseaABlIaRERESIDEeAKeN el eRsRSERIREL B SBExH PNV b2 Tesy,

f tt f, (viii) th hai ises, i id .
25 cofheo TR dEnE St RIS! T30 DA drogi N ar e o
light cladid L6tnpriseecanimino acid sequence represented by SEQ ID
NO;, 128 .fragment. ' ' i
o e S AR S A Fagment
therkohasbiiiie Wylndepanpemiasprisbesin venvh exerisehldfce
repfesgRiasiy RELIIR N gsiOhdh MR REIRIARM express CLDI18;

30 g) the ability to induce ADCC of cells which express CLD18 in the presence of
effector cells;
h) the ability to prolong survival of a subject having tumor cells which express
CLD18;
i) the ability to deplete cells which express CLD18;
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"Fragment” or "fragment of an amino acid sequence" as used above
relates to a part of an antibody sequence, i.e. a sequence which
represents the antibody 25 sequence shortened at the N- and/or
wor letieasy which when it replaces said antibody sequencegragnranidandynz

reiging bUNGIRY o 5Aid 0N 19, SRR RRdrelecally fuadigns:of said

ody as described herein, e.g. mediated lysis or ADCC mediated

lyshs. thectbibiiio acgegaie ALd? Bhoariipsuatieesddivéngectidmprises at

least 80%, preferably at least 90%, 95%, 96%, 97%, 98%, or 99% of 30

the amino acid residues from said aming acid sequence. A fragment of an

aine At SdY et edien b dh SRS IGHEHH VoS IRl DY 8RS BRKRS 1O o
5 118-dil6redstd, ol bintlnd ZhedidRitied3, 1h24, p2BichR6, ddbodidnanthe

129 pref,erablé r.glate to saj sequence wherein 7€1 8¢ 19}5 25011112151t %gascerone
23 BRI L BRRY St REREHHH S D FRTBVE I Fragm SRR AmiAo acid
sefjuengiedide sqrbdatinerkin Gl 1 3VE.2067/GBE90VP BT A£HBOOG6/01 tE0Rtic
P ROSRACY SRS RYMBRLERIOUBELe Bl SPAURN RO WiRding
said amino acid sequences. A°heavy chain comprising an amino acid
segprsiftetieforease ReadaspoH© DN eBIMG RED Pe BisBdE 19pmma RL, or
nugleicmeideompsiBingtherninleicpeid sgauenae represented by SEQ ID
NO: 100. A heavy chain comprising an amino acid sequence represented
by SEQ ID NO: 116 may be encoded by a nucleic acid comprising the

nugleieAgigiseadgneaie Hastiehbinds QprNR: ddlmalfigavifichadlkecules

comprising an_ami cid sequence represented by SEQ.ID NQ: 117 m
L) E’ﬁ ot(ﬁ’e%‘)gﬁln(;)"f?ﬂ}:ge & %‘br%%ﬁ%‘fﬁ%gfﬁé) rnl%/c: eﬁ:‘g‘i}lcrle %é%alrje% éé%s'
re[ERsapiad dyFe EQ4RoNCIrd 0gGAdtepior, ChaiganomprisepgoariEitnosacidas

s S PO SR A AR RSB AS.

104 A heapyshaip. copyRISingsancamirotagistab ditente regiesenseptdfyrably

SEQ ID NO: ]é18 may be nco%?d by a nucleic acid 15 ¢ m&risin the or an
nultERedcRE & atf@f?ggeré’ radé Sﬂ%ycéé(f o RSAET K nedy hagt,
comypivaing amcamndeaciddéqlieneepefreséntecbbfiSE@ | Oispedfmagnd
be engoded n IC,aC] ISi gl '
o R B AR HEpE ALESE A SRS rom he

20 acitnseepogidaiiagie sestelzby R IbinGng svernhihscspriaciisieipre, the
nugigigacid comPrisinRdie nusieicatidReuenasIepRsantatbbybRER Dby
NO: 107. A light chain comprising an amino acid sequence represented by
SERhYBolRecablevea O BRESERPNS nucleic acid comprising the nucleic
acid sequence represented by SEQ ID NO: 106. A light chain comprising
25 an amino acid sequence ent SEQ ID NO:; 123 may be. .
ené%c?éea 85‘/05%%’{1815&% ﬁc?até"g’ﬁh;péﬁgn%n%fgg%r){ﬁsclglcta%iép g%rétlljoennc%é, Eenvatizad,

25 repiekehtedinyo SEReEeA@ith 0O ifynctibedh mgmﬁsin@aﬁr@ithﬁwq&ide or
SCOUGNE (5 .ﬁrgasﬁ%eﬁ» ehty F QA8 DAURMGRCOR e INRIHSASE be

acid compri  the nucleic aCid sequence represented by SEQ ID NO:
11 functig thdinkednipisinhyarskamise! acoumiinf e BoRetS0 FesivBs e 1gient

SEQJRINGA L2MANRE) eHcREes Biba: RMKein Seidhre RIARIEGHIR M siRiGer
acid sequence represented by SEQ ID NO: 110. A Ii%ht chain comprisin

an HHHRRS B &R 4o REPREFPep RISERREIF 1 @Ry iPrReesd SRR e CYiotoXin,
3 0 enceisrRbYig Al eI aaiigcaaprisngrdimcualeiinmoichsesijepae, such as an

Ay B SR L RAMEIA0 80 DS 27 diner
2007050897 ROWER2006/01 1808 sb2ibenay wealnoodisdibyeatircaiers dewd, 2
comprizing 1he ElRiGAcid seausRem.cePesenieth Y SEQ DG LiRefrion
light chain comprising an amino acid sequence represented by SEQ ID
NCercegpasszhe neodetasy afmmibrdyCerivarishshitpestipmdipgttjgpecific
sequence represented by SEQ ID NO: 113. A light chain comprising 5 an
amino acid sequence represented by SEQ ID NO: 129 may be encoded

by a nucleic acid comprising the nucléic acid sequence represented by

SEQ ID NO: 114.
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In a preferred embodiment, art antibody of the invention comprises a
heavy chain Ovariable region (VH) comprising an amino acid sequence
selected from the group consisting of SEQ ID NO: 132, 133, 134, 135,

- wWS0odkdéeand a fragment thereof In a preferred embodimentp@rEtinoe zo2
of ' tign rises.a. light,chain, vari i iSi
e R R S
138vhigiocavioe used ta 4z peuathenmolessles A6 sugtticglifagment thereof  In
certain preferred embodiments, an antibody of the invention comprises a
combination of heavy chain variable region (VH) and light chain variable
redidl Al S tektet tRenmNratianRumE b SSTBRRRYRS 16 @x) Phayaaeeyiical

5 COMR igRSIABIRNBINpBSHHsRAVENESHBRRSaNIDE A Ay ME2efaBlOtarier
fragment thereof and the VL comprises an amjno acid.sequence )
ot EERHASE (PSR 1 -1 FoAGF L RaLe HRFEBIEs 1 thetyepton. In a
comptiselharmboidimanid thequenpesitpiesrehidesby S&HIAMNG : df33ntibodies

25a fragment thereof and the VL compri n amin id.sequence., . ...

e
corfstisessingneing{oRiciandéeub RErepiandneent P SIEis DiNis kpabadisnent

10 fragmRRt ADEI66H AR 1R 68 AN ATUARAGH é%%rhcﬁhmmaceuticai
represented by SEQ ID NO: 140 or a fragment thereof, 30(iv) the VI-1_
corffJHRREtNN £AMRISRIE S¥quehdBYEptatdntdd Bynmerienal gntbediss, For
fra@m&ﬂébdagﬁqgglgi?gﬁﬁ%bﬁ?@vﬁ%sammruﬁmmwm@ activities can
represent ; or a fragment thereof, :
206‘?/685@%3%@?/%&%%/31?1"3‘@’2 RO 8‘\9%‘6‘??1‘6?%&%%??%%%8%‘3&8 In-a

sequemﬁeqe@fﬁséhigdtbytﬁ EQnipobitunl 3k dasirag meihBridohatidbthe that
15 vk &@&?ﬂé@eﬁ NG AcHd SRgUeNca [ePresented Ry %‘%8(3'@ NRit148auces
or a fragment thereot, ~ (vi) the VH comprises an amino acid sequence
rep«re@gnséu thy 3&@@ Riabadments thdragmperitisoraotiadestiae \anti-CLD18
COMRFRRE R.ATRRALG, RERUCPIGRRIYEH B RF QIR Nl fe@nde of

fragment thereof, (vii) the VH comprises an amino acid sequence
reptEeeiRTeE y comdined N h et antisGiah 8 idibedaigiind bits the growth
coppEisReRpraRmRaagid sequence represented by SEQ ID NO: 144 or a
fragment thereof, 10(viii) the VH comprises an amino acid sequence
represented by SEQ ID NO: 137 or a fragment thereof and the VL
coripeigesan avendacidssdguiedes trepsesdriacbby GEEIENND adhinttation
fra nt thereof, _ (i H comprises an aming.acid sequen

o beRR S By e Y AT B IR BRSO Fast ome of

corspfisatbedigninochurPse gatiricbPép entibatboapy A0SEQPI® Ndher 48tdody

a TragMeMANGHE L Y5 £RIRISIIE ARAINQ AHASEAARE R L8R ES B Hnt
by SEQ ID NO: 132 may be encoded by a nucleic acid comprising the

25 nucRiersi PGl FisfiebbnteBimerinGbING apEbady it pgrden is
an apinesasid seauensadepkeartas il Siehd Fhiedn ka3 0B Eantibody
encqoded by a nucleic acid comprising the nuclej id seqguence.
rorTbstielT 154 1 KR s RrEB GG O B4 So QRS
re paésditecdlyfGRQ dBehiiad Padniay fhe<cheoseshdiytenancielempid
comprising the nucleic acid sequence represented by SEQ ID NO: 57. A

VH comprising an amino acid sequence represented by SEQ ID NO: 136
30 mapugibodies, immunoconjugates, bispecific and multispecific molecules and

20

compositions of the present invention can be used in a variety of methods for
inhibiting growth of cells expressing CLDI8, in particular CLD18A2 and/or
selectively killing cells expressing CLD18, in particular CLD18A2 by contacting

the cells with an effective amount of the antibody, immunconjugate,

i4



25 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 ID NO: 135 may be encoded by a nucleic acid
wepmprigngthe nucleic acid sequence represented by SEQ b NEP26&/0A1302
VHCRBRTANG AR RO BRI RO ENGE JERETSSILRAIRY E Qrdil QF fdcell

may be encoded by a nucleic acid 30 comprising the nucleic acid =
setjuihidteépradintde P EQkiletiJnetnea b edimgisi iy ARt dnabides
SeRUBRES M RER Ny REQ D D Qpisimaihhacpeasiad by aludieiklls,
acid comprising the nucleic acid se%uer;féée}%eépres.enteg}bg S%I;g,ID .NO:ft
621A R GPisig 2 ARIRIR st ShoRRAROE Y ited TYSER RS OF tvo
5 WEr 2004 /050997 hethazope N 24 Cldy Iseveiichden by iahibited or
nugleic, acid comprising the nuclei¢ acid sequence represented by, S D
N E%% )i cghr% p?insq‘lai)é)%axﬁsa%ﬁ%%cﬁ%vgre%%%n&c 1Ptec{)‘%recsaenrcl5[%dCE;I%{/ISS E%k}DaS
N Quridfigamay Ssenambo gadchsaticn astelvasill borgpoisimgrtheotns|bipatigd head-
segégaggdrgaﬁg%gqu&SEQ ID NO: 63. A VL comprising an amino acid

sequence represented by SEQ ID NO: 143 may be encoded by a nucleic
acid comprising the nucleic acid sequence represented by SEQ ID NO:

10 66ARMUIRRITPARIBEIRR BMIRGHAGEhERNEANGE CAPERIARENG BB/ HD PNIent
142 may be encoded by a nucleic acid comprising, the pucleic.acid = . h
seQuEIY, irdLSAtEY 1V SEBY ﬁ%b:eé%r.eﬁ\% (%‘)#WSL:% PRI AR e
seghighiiecpresenis e hg Nibnlhd@istdde By cneping dibedsby that can be
nucleic acid comprising the nucleic acid sequence represented, by, S :
NGRS Mo R A R BRI D e
N Gisb4ebsnBydogpls codenhinygame dlstesasiovbovigrisibryttpriaduasidier qairyented
SeQUSNEE SRR {HR MO GPIARESINGLAN AR AGIH

e segﬁzﬂ(geegrr%gﬁggﬁ%g y S%%%%%Fl%gﬁ\rﬁ\%ebe encoded by a nucleic =
acierIB Loy HracsticiapaisiFassnehearapeBRea W%Eﬁ%s Qbthe
68 s AMkdeemprising an amino acid sequence represented by SEQ ID NO:
146 may be encoded by a nucleic acid comprising the nucleic acid
sequence represented by SEQ ID NO: 69. 20In a preferred embodiment,
ananiibadicobihenibyentian edriprisesmiM tensphisindbaisgtadministered the
complementarity-determining regions CDR1, CDR2 and CD 5 d

20 fro?ﬁﬁfﬁg I]f)velr%hé)% gdfﬁ%éﬁfgqmt%oa(\ﬁ ?"E?)" rl?(’?ﬁu%lgs? gﬁg:};@%%%o or an
SEQeD N ricti] BBR2:. poshtions P nltibit s HE ¢EPNSIoN S, CHRE: of an Fe
positi 6;1 R nthtOsten(s GRS 48R3 4b :34oRfnes fi
SE%%I%E) erbje:‘ﬁ'l%,égé %Q;Bli%%%% %bf'?l??% o?s SE% NO: 116, CDR3:
pogilisinistegonaBEng reyimeNancluds, gy desie: bR oTEIaEae fpdpid G-
ID 8@?}&&9%&9@%&9@@%&3@@%@1&@@ Qucld(HRRIFpasiieRson-y
116-124 of SEQID NO: 117, (iv) CDRl:g’c])“s_itions 45-52 of SEQ ID

25 NOTHN 8).COR 2upwsinsaEore- facer SEVF0iyNes! fhgrapasties aggdtidpdude.
1167126 GREQ RN pldfic (R RichPasiionsdlcdd, efsplath| Rakldre, -
119, CDR2: positions 69-76 of SEQ ID NQ: ]§:1L9, %I%R? positions 115-125
of SeesEeNaethyraith (N ERRBHRERE BB HSEQ ID NO: 120,
CDR2: positions 71-78 of SEQ ID NO: 120, CDR3: positions 117-128 of
SEQ ID NO: 120. WO 2007/059997PCT/EP2006/011302 In a.preferr
embod ﬁ%eaﬁt?ta%r af egéy%? tﬁ%vfr?vlgﬁtiaﬁa%%sm%’risaé}s Wu%%%gﬁsfﬁaa%%y_to

30 seﬁmﬁmmimlmbtanﬂy-@etm&iﬁrﬁn@regieﬁgeo&ﬁ@ Ihmz(%lﬁéﬂ@DR_E_ peptide

SeRaiaRen s dolanns e RRIIS (L I8N lthhRbROPIObrain

47-58°of SEQ ID NO: 121, CDR2: positions 76-78 of S (%ID o5NO: 121,

CDRabpdiskidhefarsl peatisies fa immyoizaton anp bR telpesifrmdbesgroup

of SR O 522 GRRZOROSILSI 61143 00SBEQHMA NQ 3122 LhRBgly, in

ositions 110-118 of SEQ |D NO; 122, ) ) .
P preferred embodiments,che antibodies of the invention are those obtained by

15



(i) CDR1: positions 47-52 of SEQ ID NO: 123, CDR2: positions 70-72 of
SEQ ID NO: 123, CDR3: positions 109-117 of SEQ ID NO: 123, 10(iv)
CDRL1.: positions 47-58 of SEQ ID NO: 124, CDR2: positions 76-78 of

waEQRsh@? 124, CDR3: positions 115-123 of SEQ ID NO: ¥24yxfepos/o11302
CQBM%@Q@%AX%%{I&%EQMJ&%&?&%%  RASIHANSAEES 9D NO:2,
SEQ ID NO: 125, C : positions 115-123 of SEQ ID NO: 125, (vi)
CORE: posiford-47-88iciosEArs ke absartisRBHbtldn e Ay Begreageyed
15{p NEinkgéni Rit3hiasiiaftnhl Sndoh? 8f ShhiRNOmMbAGe. (VH} GRRgénic
positi%s 47-58.01‘§E%Ih|:é NO:t 127, CDRZ:‘]PO itions 76-78 of SEQ ID. o a
NG I ERRE O HohS T fo-TOREYS ERTHES N1 7 SRR EoRTP 18

5 pokdpUAiDBankSheatd b Oglit28aBDR2sgeositonsity:- 28 of SEQtIEN of an
NO; &§§d CDRa3: positions 115-123 of SEQ ID NO: 128, and 20(ix) CDR1:
pogﬂlonszﬂ-SZ of SEQ ID NO: 129, CDR2: positions 70-72 of SEQ ID
NO: 129, CDRS3: positions 109-117 of SEQ ID NO: 129. In a preferred
embadipeniaRantiodnaldie Ryentinn.comRtisesmeompinaliansal Wik a

and VL each comprising a set of com Iementarity-determinin% regions

25eyified oD RYighef erRaraine E OB HeRB VR Brbslih arids Aot
O o s e o o man
-7/ 0 : , . positions - 0) : .
LTS GRE G oA N PS5 SR BT s abges
SEQ (D.NB: 22, GDRE: HasdiondgMp 1 Sndk-GiaRg VNIOF {2nd0gE)ivtHand
CDRZ1.: positions 45-52 of SEQ LD NO: 116, CDR2: positions ,/0-77 of .
S SR e ISP Nt P e W RO TBRG B G Pbtassial
CDORtympositithig7-58 of SEQ ID NO: 121, CDR2: positions 76-78 of
15 SEQ ID NO: 121, CDR3: positions 115-123 of SEQ ID NO: 121, WO
2007/059997PCT/EP2006/011302 (iii) VH: CDR1: positions 45-52 of SEQ
1D Averdingly R yetyathen sspoctk thss grtienpeyvides ivstsied: Bssilofiem 2
1160kl R ERiaNGS 1deéerifled CRYB 6. PaBiti0ng 416D 20T B0 dih NBin  be
123, CDTI%%: %?sitio s 70-72 of SEQ ID l]\JO: 12 (%DRB:‘é)(%sitions 109-117
of SEepislies PEalusiRn U2 BRRONHLRENE A4 18 175 €E QA DNES 1§ 2
CDRB:ipastioos Heiediet SE@e Britaichl SuCIDRArdositiosel, 16k @b mbduce

o SRR R MR A B R R

NO: 126, (v) VH: CDRL1.: positions 45-52 of SEQ ID NO: 118, CDR2:

Positions AORFLLhI A ERIRMO £ 48 GRR3-NAIIRES 482 8iHF Rom
ID NO: 118, VL: CDR1: positions 47-58 of SEQ ID NO: 125, CDR2:

pobitiiforgs avhich eespres e 191ibeBR 8¢ 5&itibh < 1Psd) 97 presprepippntly
e R s e t xamples
pOS| 10NsS - (0] ( . , : positigns - (0]

25 N BN R P D BSR4 960 6 e R T B0 Yeast
pogiliena6:Fe tfc$Ean B\@odRdéd GRRBbjositpns K Fd2g0lSEY-Hman

NO; 124,
amimal or plant.

Preferred hybridoma cells for producing antibodies of the invention are those
30  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:

a. 182-D1106-055, accesssion no. DSM ACC2737, deposited on October 19, 2005

b. 182-D1106-056, accesssion no, DSM ACC2738, deposited on October 19, 2005
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(vii) VU: CDR1: 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: CDRL1: positions 47-58 of SEQ ID NO: 127, CDR2: positions 76-78 of
VREQuR MG 127, 20CDR3: positions 115-123 of SEQ ID NCQrch27: (s 1302

VU GRRY msiionadteseiaim sk NE: 1200, GdaRRieR9ituished 168205
SEQ ID NO: 120 CDR3 positions 117-128 of SEQ ID NO: 120, VL:

CORISHEUHBAD assraera I . ASE 2AMIRENSS LRI FeoPsTo: 2005
SEQ 182 M1 32854, RR & spieaiio N INHALA 08 S BEpIR BEn12 8 oBad1 251005

SE T WO P S DO T LA LS 4 LM oA 1o 2005
5 cm18@wﬁammmmm¢mm AR2CORE oSS Q@tRIdN, 2005
53635 GORARISIOBRAPRAE AL SRR RN G 89: ?P'ﬂow

ae
er pr erre(? I%odrments an anab d%/of the invention zrefera

com@ﬁ%é%?éﬁé)% m%mé%é?ﬁbreﬁ%ﬁ%aﬁ@#@@m \yibRs2005
(C?R@»«ﬁ'ﬁf@mwa@éé%ﬁiﬁhg GlRRBAEtape r@ar@ﬂte@f&nwheaw gb@sn
varrable |on VH) and/or of the light chain variable re Ioniﬁ{ilé_i)‘l
LRk airienep ARV A SF RS AOHE AntiBORs)
10 agaim82@4@0@%@6&7@6&%@&W&Q&%@@W@@ﬁ@@@i%ﬂ@@@mﬁ
and p prises one or lemen rrt g
regnb E%T%eé%bli}sicg éf%?%%glsys 08 Ie%;?t)(?'hleI g@s’g&@ﬁaﬁ% regron 6:1; tﬁén%ég%y
chainl 82rlabl 64-8¢ih s qdsk)canel) Sl COARI O atigoleted gio A:(\A6) 2006.
described herein. In one embodiment said one or more of the
complementarity-determining regions 5(CDRs) are selected from a set of
comsiemeh taijodistepinthing YeslionsrcDiRobe OrRzceh $COR I Blaguite drom

15 hergin. i8R pattisklarly, Breisted ambedinmentyanartiorkohthee-0ss, 37Hs
invention preferably comprises the complementar determrnr [o]
£ ) At

cORrihesrei A CPRIGP e %@%ﬁ’&rﬁ%r 85 Lyibhecd
theclighbehamvar@is sggﬂm (\ih ief ease@fodoral Bodibeelydagainsh the case

CLD Y9 ocIonaI S 18 describ

hePef]fg r{gqg?geé?gb seeg T om&8 QéﬂyE € ermrtrl?!?ﬁc Eoihse-

regiviis-CEBR26BDRA émb@E)RBl@thﬁE’ﬁeﬁW cHédn G/&Tl&l@le:a@grﬁ%%\lw)%
20 and/RY lightchain.y aié@@'Sfrf’@i%ﬁ()\é%qei%ﬁ%%{‘ﬁ{?%s&%'ﬁ1%@60%) 16279,

embodiment an antibody of the invention ‘comprising one or more C

set!§PESRR e s2500blRAtOh 8PS 8PEDRE HY igdbe sperhdferP1106- 362
coOmpI i8S s RRs faqsthsrwiththeinaigrening framework regions.

Preferably, the portion will also include at least about 50% of either or both
of the first and fourth framework regions, the 50% being the C-terminal

S0% @f—éﬁeré'kﬂsérﬁmﬁ\mﬁfk adisedien) anshieuhirtelimiadddaOlnat Tdi&fﬂi]brdhies

framew rkr n. Con trucIrop f anti go ies of the res trnve
25 a e 1NV HE\& 1 QaIies com I'IS ? a’ 1n constant
ma inan ec nlques may resu e'infroduction 6

resi@les IBCIé} Cotaprivingl to theivariaiie segons eﬁawdédrbyilml‘i@man heavy
intr %&@Jﬂ@%‘éﬁ}ﬁ Sloning,or oihes @ﬁ@@c&ﬂ@ﬂ%‘r@ﬁ?&%mi@& 'Hf' @@dhﬁ NO:

intro uctron of linkers to join variable regions of the invention to 25further

pro‘iérﬁfsbﬁhéﬁéésaﬁéﬂw|ﬂ§@ﬁ%ﬁh8§?@%9ﬁfﬁ%@%ﬂﬁ@@%&@ﬁﬁ%?@ In
%ﬁ&ﬁpf&rﬁ@ﬁkﬁi'%ﬁﬁsp@dé&%m% dﬁ@b&@ﬁﬁ) & BeteiRdahels inclide

one embodiment an antrbgég of the invention comprising one or more, d
30 cplibadies (FPRFREEH HEXh AT LS Bt eplonrEDHORBT /IR AR dine act
hergiquentBpiisesdsathBah Gt dihachuimasaniibedydiame e amino acid
Reference herein to YSO/RBr WI espect to the h
chamhiereo resc f?idj’;a chai gﬁ(gar%pg?ar re&éronlpor%g ment RIdof. In 2
praﬁembliareiaeé@mithmmr@@ﬂ7@59@@6’9@Hl§@@0@@70~1&3@2sed forms of

antibodies according to the invention include antibodies which comprise a CH

17



situation wherein all heavy chains of said antibody comprise said
particular chain, region or sequence. This applies correspondingly to the
light chain of an antibody. The present invention also relates to nucleic
vatizhe wervgrising genes or nucleic acid 5 sequences encodirg aithadies 362
or BeiprifReH, Rl ARAN IR @invas HBRCHIRMBIEH sTde8 kiCienino
acids may be comprised in a vector e.ﬁga plasmiéc%B cosmid, virus
|

baBRiGEREE RS B SEQs T NY: 8rehiboaIR, fHgapRiihereof and

engihr@ringaprhe ¥eClotanyisiom prisenfustheidganestycieasethaera human
gengs which ajlow for the.selection of the vector in itable hast cell and
G0 S TR S AT T D) Nmaned | 6r
5 expragssion bergoebl elements allowing proper expression of the coding
regions in suitable hosts. Such control elements are known to the artisan
and may include a promoter, a splice cassette, and a translation initiation
codoFHL SPRefsaBIhaRRITGAEIS SRAUCEELTEPNITERER PYSSE FREN 46 may be

attagRGELI0NG NG HMESSIPRERRTOE SAFLISRCRTPHAVING EXPRSSHY by
in eukaryotic ortgiokar otic cells, Control elements ensuring expression I&E
Qol B Q

eu oty Gt CENBIEEEER RAGHHAEdRESeBRR ERFr R LRY
10 20Metigsls for ganstBeciaroatausieic agittinaledulasmenniginig-tadbeic acid

present invention, for constructi ectors comprising the above nucleic .
PR BE P oD 1 S e At af R e i
hostgedis;efae pausing! dryaShieviiy He:ekpressiorearecadsil Keowmirckhie acid
art, Zzaa uither aspestotihg %%‘?@%%H&é'&%?@éh%ﬂﬂar}?%@gi fosteslho. A cL
comprising d nucleic acid or vector as disclosed herein. Other features
andemprising & ofmioidsid cannst o RMaBéed dya rgrR flbhMNRe {difotoiig be
15 detglled deseriptiam a0t &@item i%%e nucleic acid sequence represented by
2007/059997PCT/EP2006/011302 BRIEF DESCRIPTION OF THE
DRARAA NGNO: ﬁé’: 1 shows an iirununfluorescence analysis of HEK293
cells transfected with CLD18A2 coupled to a green fluorochrome and
reacted with mouse serum after 5DNA jmmunisation with SEQ.ID NO:.1
foskit EFPHBIBET B E R B WS At 3 aliogpics indude
HER293ies|nanisfeg teteaith QbR kBARrinye (SEQIND M{J: BYaenge selected
untpansfected HEK293 cells with themopoglonal moyse-ante-CiiyCio0. and
20 anti ody EE%.rf‘zgechgtsésc&g ROI?I!%%&_A’IZZOO):'N Fig. 3'showsan =~~~ an ,a
imrfraefeotctseenic adAY SPOMOTEEHO ligdlls ehaisfeceryiing @LBAR acid

a”%&;ﬁ’&lé’&'ﬁi@&é@bﬁ?&f{‘ﬂ{&%}dﬁ & SRRyt dpGRY: 3818006).18i. 124,
4A and B show the binding 0 % ridoma supernatants 24H5 and 85A3 to

15 135132631 281163 PahdleAtd triRsRERENH G human CLD18A2 and a

fluorescent marker as determined by flow cytometry. Figure 4C shows the

binéding‘ofh bridgma supernatants 45C1, 125E1, 163E12, 166E2.and .
25 17dp (R REBTE ||§‘§‘g’a"§% ot SHETIR Wi & STUR apinclude
counistiiéaenbuvithispropidiombiodite: 20 Fgvb Srdwssanihdipbf ahains selected

EyEt?r&l%%rgia% ?ﬁipo%ﬂ?é%ﬁgﬁi%ﬂfés?gﬁb é%ﬁS (B), 26B5 (C) and 19B9 (D) to

ells transiently transfecte i’th a fluorescent marker and either
hurfidtheh@ys ababy ©nplisE2NAraine elbsmEasuEeA SRRt Y TQHY NO:

CYIGRENY 2 Fpa Frige P ARG B8N BIBRING ) RyBFREGEURSHRARM Sequence
37H8, 43A11, 45CI and 163E12 to HEIC293 cells stably transfected with

30ejtHePteSeREd B PRQAD DL iAgA R Hacsmstthfierfby flow cytometry.

(ii) the heavy chain comprises an amino acid sequence represented by SEQ ID NO:
116 or a fragment thereof and the light chain comprises an amino acid sequence

represented by SEQ ID NO: 121 or a fragment thereof,
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30Fig. 7 shows an immunofluorescence analysis of the CLD18A2 isoform

specific monoclonal antibody 37011 by staining HEIC293 cells transfected

with CLD18A2 (A, C) and CLD18A1 (B, D), respectively, under native (A,
wi) mndepgraformaldehyde fixation (C, D) conditions. WO  PCT/EP2006/011302

20@?50@8%ﬁﬁ?ﬁﬂﬁ%@ﬁ@ﬁ%@%ﬂmﬁﬁww&aﬁmm&pw‘éu@msegrwq D
anglysis of the CL.D18 monoclonal gntjbody 2685 .by staining HEIC293 .
ceﬁé&ra”gfe%rte&lj m%%ﬁﬁ?(ﬂ“%?)dﬁng%ﬁ Iﬁ%}ﬁ c(%’?ﬁf%efﬁe%%%?y acid
unsteeaiéve tisdyalisy SEqfotmalddbyde ditatimretCthBreofnditions. Fig.
9. Cell line RT-PCR RT-PCR analyis with CLD18A2-specifi¢ pri
e, A G 378 R el S D SRS B, SEQ 1D
5 indNONnfluérescertegamaty SisopHAN-Gedighisdrstosermrjghca amino acid

polyglonal rabRitantirt:-LA8 aniaedy yme &Rk 3:A8e0). Fig. 11

shows an immunfluorescence analysis of KATG-III cells (subclone 3B9
4D5) Hecheeiss SRIBher TBISRSANATIND 2814 AHBEAG XSRIRsEie Ry $£Q480)C
15 Fig ol 3 AShaws erkBnuHauerasreaea R BaiEHsef SNIdrts eells sequence
(subclone Gp) with a polyclongl rabhit-anti-C D18fantibody (Zymed, CRL
3858@66‘39%%.5.’[5%351?501\1\?/@ & HAESRR CBRHE. tanalysis of KATO-I1

10 celfsiyvitle manectbaial entpedie aofdhminveidtiomutcEigpt&aitedvby SEQ ID

f [ fCLD]18 KATO-II C- .
oy il & T Rt o Tas ) TR, IS o
by ftgquesytonpetsarbdbalFEQ RBNGY . 124 op eotesigradiv thaaetof human
CLD:

CL@%@% ?%Evyoé?a‘%é%rﬁbmé@ LB 2N %’?EQ&QQ%%B@%%Q&I%% SEQ ID

P_~062789) and mouse CLD18A2 (AAL15636). Fig. 15 A and .
B SNew B den ol rgiato tharseipafrlatimtieit shaigggompyses 2, appino acid
15 45Ghuahd 1635 diciespettiyely No HE G2 9% eelsHiamsiest]y transfected

with a fluorescent marker and either murine CLD18A1 or murine D
CLESHBADIERA ALY SIRSHG ABATEIR. Hil, SRR ISRTSISRRERicAF
analgeeswiiht polfatonatABepdsiSandV@e light chain comprises an amino acid

20071059997 C TIERA006/0L 30z mmunhisiachemical siainings on a
suBERLBFRomalTissues (s mach, lung, bone marrow and prostate)
corfifimigastrcyticbaie speyifisiy A prERpregidicadnerralmrustataedihSEQ 1D

20 SF%@FHQW&F”&"E%@:&HHP%&%M and M@Qigﬁ{%ﬂ%%@dgﬁ% amino_acid
differentiated cells but not stem cells do express CLD18A2 (C). 5 Fig. 17.

ImseareStIERERBEIdnaRRERN NG su 8 i e sk 9957 (A) Specific

protein expression was detected in normal stomach mucosa, whereas all

other tested ,norrggl tissue were neg]ative. .,
agment of an ammo acid sequence” as used above relates to a

“Fragment” or
part of an antibody sequence, i.e. a sequence which represents the antibody
25  sequence shortened at the N- and/or C-terminus, which when 1t replaces said
antibody sequence in an antibody retains binding of said antibody to CLD18 and
preferably functions of said antibody as described herein, e.g. CDC mediated lysis
or ADCC mediated lysis. Preferably, a fragment of an amino acid sequence
comprises at least 80%, preferably at least 90%, 95%, 96%, 97%, 98%, or 99% of
30 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,
118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, and 129 preferably relates
to said sequence wherein 17, 18, 19, 20, 21, 22 or 23 amino acids at the N-

terminus are removed. Fragments of amino acid sequences described herein may
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(B) Strong CLD18A2 expression was found in stomach and lung
carcinomas. Fig. 18. Immunhistochemical analyses with monoclonal AB
26B5 (A), 175D10 (B), 43A1 1 (C), 163E12 (D), and 45C1 (E). All

VR AN AREShow strong staining of HEK293-CLD18A2 xenodtafiRteee11302
antegastiied dncesspdemfeapsdny obhikdEkCR8Bsbdackees ntraldirensfecsedno
tumglcf,SeFig?. 1%is a graph comparing the percentage of dead cells after
inCﬁJCtloan Ehe by 85A3, 28D10, 24H5, or 26D12 against HEK293 cells
stably transfected with human CLD I8A2 using flow cytometry. 20Fig. 20 is
a %%?'Eiﬁ%"&%%%&ﬁg%ﬂ%&ﬁéﬁ% &Rl hgis et dnRusion®f No:
CDC by 24115, 26D12, 28D10, 37011, 37H8, 3805, 381-13, 39E11, 4106,

5 4ol megabe eageded, By 91 pugpis1 el appamisitmhdrerntuciao aeifs sapce
gamﬁ@%ﬁ%%viﬂyl edther humean: GloD13ABQNURER Qb@ﬁﬁﬁagh agn amino acid

etermined by fluorescence measurement. 25 Fig. 21 show o
ORI GRPESBIrCRY P CLIE St ROy shaplpleic acid
transigeietchyvite huoein &lididdenby #pRSe(Agd 28D B} dIB7H3. (&)eavy
determined by fluorescence measurement. 30Fig..,22 lysis,
A T S S R S o ST T 7 e
10 regpecdedlyyin theloreseitewhviNGs Rignzdeshacid bpgiecofe represented by
meal‘?&l ﬁeﬂéaw S 'ﬁ@siﬁg% aﬁ?&%i@@gqgg&g’rﬁpresented
g

respectiveli), in the presence of MNCs. Fig. 24 shows tumor growt

iniBiEER 1 AHdbbHlas®t br&nRdsibh aesicdaAsidreempdringdhpppateic acid
mqgghalﬁge Fefibse3dC0d;Dd) . @Q&Dﬂ@:ﬁ%ﬁ-@%@@%&ﬁb@%@ﬁ@m amino
survival by treatment wit nt | invention in twi ry , .
tregﬁfﬂéﬁ%%%&%ﬁ%ﬁ&%ﬁﬁ&%%ﬁ KRS %‘é‘i&".oeég?’z”ené‘ﬁ‘&\%&sﬂmd
15 pralamngation dicuocied byidntipodies opitenmndbliGEQ Hd ddvalids heavy
treatment xenograft madel with HEK293-CLD | C Fig.
B e ] e et SR O 3y be
tresnedad enagradiaitodad FommpBigtbevsysicloragaticequtsuervisrakippted by
angwmm%gnvention in an early treatment xenograft model.

Endogenously CLD | 8A2 expressing DAN-G cells were used. 15 Fig. 28
shows CLD18A2 mRNA expression in mouse tissues. RT-PCR

20 INVRSHGALNRM WM S bEAnBRRCAG PEmEScehepresd MeSIENERAND NO: 122
expressjon withip all tested ngrmal tissues exce tsfﬁ?(})macl’k. The followin
noffi3é&l §sﬁ8§%§ e Bhalty JBGIS A4 ﬁﬁ’t‘Bgﬁ‘ﬁBl‘?gz: PISBISLeE il fequence

storpedented bydS IB) ABNs@aR) 7 : A2 1Rt himn odeyp8 sty anusn Bioneghispience
control Fig. 29 s | ression in pormal stomach. . .

T S B L B S B BF UK i compriing e
stomelelr e sieemserspdsexisie bziSEQ dRe O WHhfle Ahbgbtidhee comprising

25 ep%%%‘@c‘?@%@&i&{é@ﬁf@éﬁﬁﬁé& 6-2E8 2pNBe LelhsyYriacedifed by a

central neck region is CLD18 ne?ative: Fig. 30 shows haematoxylin and
eo8lif$isiAfig ePRRESIRE MadhtiskuaddSKaYRTGE mvm@wm%mﬁﬂ NO:

detayk (R)ithe: siomashphRisd (rldnifealad QUSRI RGABRALS BN $T@ ID NO:
Coqgg lrrrg?fugg g:lcicggnggifV\éhirg&lvgi%satéieda tceo(ijnvpygglungﬂs'xeog%leic acid sequence
represented by SEQ ID NO: 111. A light chain comprising an amino acid sequence

30 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

an amino acid sequence represented by SEQ ID NO: 124 may be encoded by a
nucleic acid comprising the nucleic acid sequence represented by SEQ ID NO:

109. A light chain comprising an amino acid sequence represented by SEQ ID NO:

20



30 Fig 31A and B show flowcytometric staining of HEIC293 cells stably

transfected with human CLD18A1 and A2, respectively, as well as

endogenously expressing KATO-111 cells with antibodies of the invention
W@ 3dis9a5EL, 163E12, 166E2, and 175D10). Fig. 32 shorGTGDDw#11302

CL38A% eXP ERIAGICRYSMRdigied Y CamsisaNHROHIRSRS Higd sequence
invention. 5Fig. 33 shows ADCC on ICATO-III cells mediated by chimeric
anteBEERSSr RS HRARMIR: DETAILE Bre cpipi iR 3 enyipgacid sequence

INMENIHRN £0 Ere)antivesliessiassribaesddiainmaydisatatecbmprising the
monoclonal, antibodies which specifi i  an.epit presenton . .
T 1A BT T AR B T B R Bprsing
5 inwentiaiminatidedgientgGipdsstgled div SEQ 1GDNENtIHiBsy Ibeorreoded by a
embodiment the antibody.is an 'gel antj r icilar HE6Gh NO:
RS R e e TR e Ok
151163 antibody, more particularly an 1I9G3, kappa or IgG3, lambda

isotype. In yet another embodiment the antibody is an 1gG4 antibody,

more particularly an 19G4, kappa or égG4, lambda isotype. In still another
eniaadwé‘mﬁ@t&hﬂé?aefﬂs BrARGRPEY RIADITEBUESR FPRIiSsTAfisa VY chain

10 empedimentibe antibesnisiandal amibadyd 28qiranesdotharirantibgroup

invention relates to antinodi ich.spegifically bind to.cells expressin
LU0 ] s 0 S ot L RS e
not bind to cells not expressing CLD18A2 but expressing CLD18A1. The

antibodies.of the invention preferably.(i) i ] iBGin
2L DGR ST T e A o 1E H SEIEg e o
CLigHR tngiexfyssinmBishpsmiamnarnsideicaieper] iepedHeomVaataup

15 relaigsiinEbegieshied.(WIRiNghie Hupor £¢/ls£xpressing Gla1846i)4a a
not bind to CLD18 expressing cells of normal 30stomach mucosa, and/or
(iiiyaemertshseerd- CLD18 expressing cells of non-cancer lung tissue. The

invention also includes antibodies which (i) mediate killing of tumor cells

expressing CLD18, (ji) da not mediate Killing qof C 8 expressing cells of

s BETRC ESEI L 26 PR S Ber ot S o

(il compiattoadidlekilindg ah ChfibaxprassMi ceatld biothoanceiddagegion
tis In particular iments ihodi the invention (i) bind

2049 Zﬁépﬁ?c@ﬁée‘grgm g%)%@&%“\f\%?@%@% ﬁr%%%?@s?n@gn CLD18AL,

preie thb YIS E@DiNORam P agitisediiigeieRr eraisEprSsaddedsid dhor 2

thesCd P8 AR1QOP LRI SR8V oaia it NP arfindiiBcRINd d0cabeRRBnted by
localized on the CLD18A2-Iootp2, preferably SEQ ID NO: 30, (iv) bind to
an TPHRIPNOEABeer s{raseet 68905 100pD3, preferably SEQ ID NO: 31,

(V) (aipgidovan epiianes whishieh eoid pegefek Rdfidsdaanby 8BQ ID NO: 133 or
25  a fragment thereof and the VL comprises an amino acid sequence represented by
SEQ ID NO: 138 or a fragment thereof,

(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 sequence represented by
SEQ ID NO: 140 or a fragment thereof,

30  (iv) the VH comprises an amino acid sequence represented by SEQ 1D NO: 136 or
a fragment thereof and the VL comprises an amino acid sequence represented by

SEQ ID NO: 143 or a fragment thereof,
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10 CLD I18A2-loopD3, (vi) bind to a non-glycosylated epitope localized on
the CLD18A2-loopD3, preferably SEQ ID NO: 29, or (vii) bind to an
epitope present in human and mouse CLD18 (SEQ ID NO: 2, SEQ ID NO:
V'8P TD NO: 35, SEQ ID NO: 37, respectively). 15In pBIcErapRh/011392
prefgriee €M bosiriesi anthaiastibatieg: hthadpuasiied bINSRQ D BIGLOIBS or
on CLDI8A2 which is r#o present on CLD18AL Antib(%dies of the inven%i%rb
inch RERTEAY O SRR ST SR b A b et sa e ed b
noSEQMANahsd enicloagmmeal thayeod, transgenic mouse, capable 20 of

BL%%&?W&%B{ rﬁé’éya%eﬁn%é‘ H@@Qgﬂ(}%ﬂ@e@%ﬁ%’ﬁ%?%%i(%h%%lhﬁsﬁ(%rﬁé@f or

going V-DJ recombination and isotype switc
5 anirfagmanahseel ancisg¥ hicoatmbisad pp rIticing P CRAIOME twmpieRsHied by
sugrasigisainsed i YE4ARAM£s84- 25Binding of an antibody of the

invention to the CLD18 antigen may mediate the killing of cells expressing
CLEHB S YTRRIFRGISERAY, BN DR EAHRCTIMESEBirhREN Ly 137 or
The killingaf gRisexREEER NG ohb& a0 DYCaN Spidhey eptdhaited by
follgwi hapisms:.complement dependent cytotoxity (CDC) of cells
ex%@sﬁh’g\@g{ ?%%@6%5%%%?%‘&? *expressing CLD18; effector cell

10 30ptiéy ooy VB sahpalssexpressingcldlddd@noe effectonted|bar8QdAP NO: 137
de t tOXIG] D lIs ressi :
D s, YAl R L L S
be bricreQdEd uhtieesto b grenbitherepias are first defined. Additional

de@&gﬂﬁs\ﬁqecéﬁ‘;ﬁ%féb &H@Hﬁ'&l%ﬁd*‘s@@@l@@%@ﬁ#&%&%iw SEQRFNGIIEN or
OF TERMS The term "CLD18" relates to claudin-18 and includes any

vaftdirtemeel bty B 1ha ¥ b epise 8 AD AEBAPARA SBIHC IS fERTsseaiRd by

15 spegesIhoN®lags &f Cidk@wimeheare naturally expressed by cells or are
expressed by cells transfected 10 with the CLD18 gene. Preferably,

"CLD18" relates to human CLD18, in particular CLD18A2 (SEQ ID NOs:

1, 2) siitlten@EEIASAl (B0 HN@gudh ) ramererpedfoyaBBOACDIBA232 may
The term " 18A1"includ osttrans iongiL modified variants

o e B B e R TR A s b
expreQstd N céfls Hr\irbconpresisacho mpails 2t shspragavienisented by SEQ

20 CLIPL3AS: 0B may iR 1EARAJEE By 8ARungluder RespReRlati®RaNcleic acid
modified variants, isoforms and species homologs of human CLD18A2

WhERAUSRE S AERFEIRMBRp s SERp I O 080 dbe BRpFOBYIF G @l gmino acid
trapsiaeied h’(&%&%&@ﬁt@l—%ll%ﬁ@ qwm@hméem%)&@éx&waaay' §hﬁl.lbleic acid
encompass (i) CLD18 splice variants, (ii) CLD18; pos tiona
T O RA S PRERIe Aty TRETTHT GRS Ao NG ¥7. A Ve
N-ghyropsylatiom siatins, GiidGepikBaoniprenation barishs, [pattiCulddy may be
includin CLD18-confermation-1. CLLD18-c onformation-2 and CLD

25 g R By B e TPl dng g W GO AcE Weprineied by
asSEihleUNGridAtsY OcHl igewi ratsimie rsetmino tigin jLAN0es r¢pTesiztgby SEQ
capgenyslated apgl GlD . Aan-aanceriRiaie dvariais R eHe M cTal acid

refers to the sphingolipid- and cholesterol-rich membrane microdomains
locSR@EnsEhEsRgter ettt R SPtHRED I a¥hn &mEFh FRMBIISINE &l . 2pp@o acid

abilityeheertaprpraiains, G Bes goiatewWilhin sdghbd osmaddsdand thelicleic acid
abbility of forming " regates" or "focal aggregates” aﬁ the
30 R T AR e FNETEGI N SR DI dbcstes into
such structures, after being
A VL comprising an a:mifxo acid sequence represented by SEQ ID NO: 139 may be
encoded by a nucleic acid comprising the nucleic acid sequence represented by

SEQ ID NO: 62. A VL comprising an amino acid sequence represented by SEQ ID
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WO 2007/059997PCT/EP20061011302 bound by antibodies of the
present invention, creates a high density of CLD18 antigen-antibody
complexes in the plasma membranes. Such a high density of CLD18
wamtiggnsamibody complexes can enable efficient activation gfAREP2006/011302
Comgllem9%ﬁ@%@%ﬁd@&%ﬁp@éﬁeﬁ%ﬁﬁ%Eﬁﬁﬁ@ihfgl)m&?iméiaﬁﬁid seccljuence
"topology" descri ow.apn integrate membrane molecule is positipned in
RS R NGl i Bart AP RITE G PR AG G rasduchce
extgselbrt apEEQSRiihe J0mantiboeiesd £l ¥y 1:Brar] dxaniplecagmisxisthe
e TSRS contoraons, WG AN R G OIS hdfino
10 prévalen ashGmomers or hetetomers and whether it 1S In egra%e in
5 supcainelpeulartigtesiatmatibn SEQCIDreon 4Faeiy Hecssaitikon? stalel acid

resulfin differgnt pRifopes alidblade.antipediat nAsediRg (thes, A VL

mvenﬂon,ﬂge term "disease” refers to any pathological state, 15including
cafeBIS P AR ARNp sdd At ARREr et e e rih DY iivh apays be

Meghadh AN ARl oMot el andisrytbR: QRS RY RiePilpresented by

uncontrolled cellular_proliferation and cqontinues to grow after the %&1% D
thet F U néw) Gr B0 AR LS AN PIHRS ACLA SRR SARTACBIES I TEk

10 of structunah drganizdtio b anchiithdtianal coapdinatichavitieitie addnajuence
tissue, and ysually.far istinct m f tissue, .which may. be ei
beﬁ?&fnesoern F‘F’]%lli!SI nagl(ﬂé.&B@lE?n% aisf;)?';tié:ié‘fil ?S?Ir%é:grrgﬁﬂgém rea?gﬁzpaﬁgg]%e e

frorapitesemigihlay SEQIEANGhédpareobtiradeddd. bitrerferiviaticid epmprising the

MRSt 212 BN AIRIRKREARASIRIHP REBINANA SIRIAERAIEA Ghnino

ignant cells from the primary tumor, invasion of the extracellular

maaeid jsanenestisprefemeddnuSHIIR BiXelhemeadinbrapdadibrehictris acid
15 bodyfiavity angkvessels. and Ha%ne@@efep@mﬂmpcmy fy theblemda VL
infiltration of target organs. Finally, the growth ¢f a new.t r8t_ th?e]\étar etb
SitéABPEHEE BR AMFORTE STEIHMTOF TEESBLS Do LR NG L aY be
the-reomeval L3 thaPthas tupReinbebause kimacidedtlsaence mgoeentsd by

ma#%mﬁﬁn&develop metastatic potential. In one embodiment, the
ter asis” according to the invention relates to "distant metastasis”

which relates to a metastasis which is remote from the primary tumor and

20 ;hﬁéﬁfegrﬁg}@fém hngdasysien, WRRa0 70580 TRETMER 220HAL392vH

i "treatment of a disease" includés curing, shortening the duration,

AR PAISHIE, ﬁré@érﬂfn@?glalﬁm@m%démﬁwm&gr?ﬁ@@ﬁegﬁﬁorCDR2 and
WO@ﬁR@%1%)&@&%}%@%@}5@@3&@1@&&9@&@5@@@&@ @Ugelase or the
symptoms thereof. 5According to the. invention, a sample. ma n
DI R EPSLEBF s e dLEN I o BT 4 TG 0
sarquie I9YciTBRISshissisample pinehidirgg: Qadiltuitss.and/or a cellular
sampl may.be obtained | entj ANNer,

25 ggj%%ﬁﬁq 0 zt1018fs g%@ thggitggg/ %ﬁ%&g@émg g%s;tf?;%kiﬁg’})gf SEQ ID

tis I0psy; including punc od, bronchia
asp@td, | spGioRs: pasitiofisceld ol 26thEBBAdY ks Kecording to the 10

invaﬂ?%ﬁﬁ ff%gmé'}?é%gjﬁadﬁ@ﬁ@'ﬁi alep indugeiagtions:af Riolodiearg
samples. The term "antibody" refers to a glycoprotein comprising at least
twa RSy (H) ERBAs nasiians lit @E)@t%ﬁsﬂﬁt@@ééﬁﬁected by disulfide
bongs, @HAN: iaems s Bndngmoniontheresf. dibrie pasiiasHibnely7 ISSEQ
includes all recombinant forms of ant'bfgiﬁ@iﬁ) ;i;x}gr of the antibodies
30 JodBNRY MR, POSHRR e 2 Sk ores,
ungiycosatedandioties] andRQYRNOe-i AR aptiidetys FagimentsEQ 1D
and derijvati S describe lQw. .ghain js,comprised of a
he;kv%/fc gﬁh@%b?&?&&%n%fb%ﬁﬁ%ﬁh@ﬁ? acéq@ Sglnd a
(vi) CDR1: positions 45-33 of SEQ ID NO: 120, CDR2: positions 71-78 of SEQ

ID NO: 120, CDR3: positions 117-128 of SEQ ID NO: 120.
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20 heavy chain constant region. Each light chain is comprised of a light
chain variable region (abbreviated herein as VL) and a light chain constant
region. The VH and VL regions can be further subdivided into regions of
vihypervessability, termed complementarity determining regions{©E#doe/611302
interspersefMAN EacienR hat are MR EPNSENRD IRURES, TaonaweEk a- VL
regions (FR). Each VH and VL is composed 25 of three CDRs and four
FRECUPFERe & i SmAqBURLSFRFALERS CirpR 8 rRstaas R ol bRy and
ordenrERbisRR IoRBe GNRZNERaLed Rk R (he:variable regions of

the h d light chai ' inding d in that int [

an gD N RO TEShe BT M My RAGHIEEE (e b
5 of tRe:inhuobDgbipduitionkd36tisEUeSSEFADIEE): ih2luding various cells of

the i . 3Q. |l first:

o (N R ! SEQ D
refdl:t623.rhEIBSurobitiviiy! Af-AhtigERHSIEINY Qitt2fhat is substantially

degf‘(ﬁdflm: {REANELRbLHRH THaNteN BYMEHRY Qositions 70-72 of SEQ
2007/059997PCT/EP2006/011302 species, wherein the remaining
imrHASYI 6B AR iceaRitis P bl QISEQURNS upoh the structure

10 angier SERUCHLSIOER mmiemﬁwmgn%lgNOuliM,TtL@migaﬁtMnd ing Etef SEQ
m ither, jse complete yariable j S nto constant
do%jﬁg:oﬁgrmg&?ﬂﬁ%’?ﬁéﬁéﬁg %%%%ﬁg&éz%%s (CDR) grafted
onte BCAppropsktefkadi eS8 ark YRGI GD NGO  th2Sy dlizkle pemains/AMIgESEQ ID
binding.si ' be wild-type: ifi e.QL more amino acid
sunkgs |tu12§§§,ﬁgagf H?gg?ﬁg%ﬁ%%rggén%ﬁg %gyahﬁ?'ml%%noglobulins more

closalyCBBhepfsitmpofificthbafiSE dRibetiés pretdide RUsiBPR 76-78 of SEQ
15 SGQBQQ@‘?%@WBl%iﬁ&iﬁ?ﬁ‘-@?ﬁ(gﬁ:’r‘?&ge@ﬁ@@%éﬁ’hiCh contains all
er

six CDRs from the mouse antibody). orms _have one or 10more

CORDVGHIEH apesitieied (vt 26 SEEETNRYE bAidildPRAtBEOmh&ddfhef SEQ
"chimerts, aptihogR srefesritddhase antibedioImyhrierzpne portion of each

cot b ORo BB T AN TG TR vaR Pk BAHTALTAr SRS EQ

or 15 Belomggng Ra:patidotaridiadg 3whBEh Eréiainddgasdgment of the

hain,i I ' i, & Eyicall
2 o R o ey Rt G D A oS

of ARtIBOIERS deNied pasitiansd 8pddideidthRalmils ldhile the constant
portions are homologous to sequences of antibodies derived from
another. One clear advantage to such 20 chimeric forms is that the =
varB3enERsd cabedimaticmnriodenidbensiries sAMPRAGAceBtiration
usipg vaadihi availakie Boﬁgibﬁmghxbféd@ma@ﬁr@?ﬂaﬁfﬂgwmhﬂf sting reglgions
organisms.in comhination with constant regions. derived from, for. example,
25 p D e SF R NS T o VAo g R e
east ofhbréfRRAti poatichthéspz cif §BQ DA affdotedEYRAe moitioss tHe77 of
co gion. bei | IS less likely [Sit A ) i
oo e B DN S i, CORL:

wobtditimacdhstant gD IXIDM: d Horliidapestioee’ Hohvel SEED NO: 122,
defeviion %aabies ipsissprytipHias sp@mple. The term

"antj%en-bindingbporti_o_n" of an antibody (or éimp{li/ "bindigg portion"), 30 as
30 ysdHInerbi; PEbreesioems ddnidralt &Gt dhtatiBBAy RAsitiAERIDHRE of

abilitygorspreicaly) bingkte posariigen.diinasoresmshovwadhatfevL: CDRI:

antigen-binding functi ﬁ'&n anti 0% n be perfo %b % 0

o G Are By B los e, ARG & At Coa U
the@B&iR3 " anditess BiNdirizp pdEiHQ OO  ddtibody include (i) Fab

fragments, monovalent fragments WO 2007/059997PCT/EP2006/011302
consisting of the VL, VI-!, CL and CH domains; (ii) F(ab1)2 fragments,
bivalent fragments comprising two Fab fragments linked by a disulfide
bridge at the hinge region; (iii) Pd fragments consisting of the VIl and CH
domains; (iv) Fv fragments consistin?g of the VL and VH domains of a

single arm of an antibody, (v) dAb 5 fragments (Ward et al., (1989)

Nature 341: 544-546), which consist of a VH domain; (vi) isolated

complementarity determining regions (CDR), and (vii) combinations of two
nr more ienlated CDR<e which mavyv antionallvy be inined hy a evnthetie



25 The tenn "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
V\gmn{pirn@wf molecules such as amino acids or sugar side araivisearug 011302
blwveeﬁ?cg&wﬁ%r@@we@@i %ﬁqurqhﬁctm@zagteﬁ%&gsvwv of

welass ecific charge characteristics. Conformational a

nont&O AR Ao Herostiogsthguichef |ﬁ59ap?n§%mbmg YdinePR1:
forlseghbys/; antsthedatey ivem Inztnamaeemlaéﬁtgm@nmagm-tm 123,
W 7/059997PCT. term "discontinuous epitope”
' ROF W%E@ igffgoéﬁéﬁ%ﬁagﬁtope on a protein antigen
5 wrﬂmh kHoKﬁlerpmabiea@t-ﬁNmﬁ@Mdﬂe eGoNESiNChE primsitons 69-76 of
%ngﬁ N(_I)h 9 Et)éméﬁlfé Tpgm fons '§P}%f'8fr§%|§$ HIBeNlé Iqt%.'d@ﬂ t%DRl
include any agent, e.g., a p otemn, peptide, or protein or peptide complex,

whiehities teoditfé e BIndieYy é@@cﬂi@%&)@dﬁ@%a?ﬁd& ofheriddiadufe: 126,
MR 051 Q5B 3G MWILR @?a gqu@uif%:e antigen, and (b) an Fc
e

receptor on the surface of an effector cell. The term "multispecific

mdchi" GPhE@rsis O rmoIeE R YidtnERadddo Thittda@aitony 70-77 of
10 agSRL a1. m)prptelrcmgthﬁsﬁroaéoxemmspeptm;cnmlex whichihasDR1:

et an OGN A S, Fok G eSS o5

ondinR Sugisxitionk 41 B i2S e SH(), [And(@c) 28 Jleast one other component.

I inver tlon ingl ited
tns%eid}#lilciJ étée{greﬁp&l IC, an §5?e 1@%’2 @ge(gmé%mgb@ g%SL a?rie 78 of
dir8ER L D D1B). 4AB RS otlesiticng) d i - $ 28 HPASER rHe dpttird Hh é(ﬂ‘-ediHPRl

15 celi3silihnsterm shisReyimaAntibadies  pies E%Hfiﬁé dipbodieSEBiabagies 24,

are bivalent, bispecific antibodies in which VH and VL domains are

ex&@@eé%ﬁ‘ﬁ%ﬁé@e%l%@ﬁﬁhg}cﬂgﬁnl%t using a linker that is too
shwh}cmﬂomﬁm p@&ngabemewothsmqmﬂrualnamrt:tbmsqmﬁtmlm 78 of

il ek e i oo Vi S e R iRy S S
P. pemlor(a_ggss)smsmam NEad 23,00 DFSA 96476 488 FRRRARDRNO:, K17,

20 S. &JDQI%) St tctur sd]éécnb@ q%nventlon also includes

derivatives of the an |b her€in. The term "antibody

defMiEhives” (Ep&s: tmammﬁéérﬁéwfo?mw&ﬁtmeﬁ@é RegiOANIghe ot

thesppyipgdy N4 A ARREAIRRLRIINIBMSE 8 YeediPien). AanibodpR:
is "derived from" a artlculﬁrmllne spguence if t eantlbc;géf is obtained

froReHlispstdmh i ZhimBRer BYsiipaerfigdnf D NO: 128,
inlmgnggkg)tggﬁshgeme.[lgga{ysquwmemghwlected antibody is at least

90%, rably, at Ie 5% prefe at least 969
SR NI S e e
se§iHENEP efdoded, iyRE gmmﬂm@ iiMia8 ghd HREIQ gBnEOTyidieaMl,.aGDR1:
a”t'bog Y, derived B E’S%E&"%&%%%e PEGHERCERA JISBRY BPNER" B9,
hdn 10 amino aC| rences more
ZO@BSQBWW/WZUG@QEE@@MQe}a%Iy no more than 5, or even
more preferably, no more than 4, 3, 2, or 1 amino acid difference from the
amino acid sequence encoded by the gerrnjine immunoglobulin gene. 5As

30y HUTBRT PETRarRd RS mRIS afds 3RHBRIY, R0 iDRELsRinafatbLy

degyaiyrestherealr ahanrtigeniingingregiansitnitingaiieeaideasidDRs),
of Wh |ffere fICItIe These dlff nths eC|f C|t|es |nc de a.
binki 5‘”%%‘3 '??Sf #ecaetb%re orﬁgé?lneﬁe Ctor cegl éﬂ 4 6?503 e region
spevmlt;nﬂzbranfamugleghombqunowlebian@w el enf) 3 a:mdpwllamﬁbt)dy
%ﬂltép %Sigeg%ijg%%g%? I m&%%@&% b%ﬁ? %yl?l§t Bﬁ)t@’r&escrlbed
fhan anti ody", as used herein, is |ntend to InClude antibodies
havmg variable and constant regions derived from human germline
immunoglobulin sequences. The human antibodies of the invention may
include amino acid residues not encoded 15 by human germline
immunoglobulin sequences (e.g., mutations introduced by random or
site-specific mutagenesis in vitro or by somatic mutation in vivo). The term

"monoclonal antibody" as used herein refers to a preparation of antibody
moleciilee nf cinAale Mmoleciilar comnocitinn A monoclonal antibndyy



20 single binding specificity and affinity for a particular epitope. In one
embodiment, the monoclonal antibodies are produced by a hybridoma
which includes a B cell obtained from a non-human animal, e.g., mouse,

wiasad-iosasytmmortalized cell. The term "recombinant antibogy'y/ap &6k 1302

hetein..in i ' hat are 25 pr re .

or %‘?é%;‘éég“ﬁgib 8 e bR S ung
anfggPres. - RRmonssyahdy ief deass e Irusridneoediennsdlthstheavy chain
respesbie fha RYpuReYIRPMIN B RS O A:Y R deba; m%&@%ae&qt@ah. In

(b) antibodies isolated from a host cell transformed to express the

anfBbEPRPEIMEBITA G ARG TRL IS, QE)Bh TosREE R MR adstsTRiping regions
5 reqODRaNG: sHlcrmivalalistoatibonyian anddeaniiodigsons CDRI,
pr d, exp d, created or isolated by any other means that involve
T T e SR S oo B L R PSR e ERRadment, an
W@Engb6Ty050 82 7REGHIEY 200f&0bh30anhiade the "transtectomaty-dstesaiting
herein, i [y in C i¢ host cells expressing. an
o R, R U R BB S SRR oy povr
plaeft helkssltr dhaigi varabidinegitentY bbid. someneséehicasiibody against CLDIS,
10 "h%@%@u%ﬁf‘éit}ﬁgﬂédﬁ)%ﬁ%ﬁéﬂ@dﬁ?'ﬁg%&) Bl PIRRIGBEIANS R, and

producing such an antibody. This term refers to an antibody having an
anfiFS AR serfpeRiRss diePBnlanripribclsc i fmmme CORL, CDR2 and
COTERPYBiRg KehatHatnchinisie RIGaMIVIIPARDBSISING IRl i Ririable regions
transgenic organjsm, and being generally derived from a species other
thﬁﬁ‘?e{}??ﬁﬁ%%%anism. 10 As used herein, a "heterohybrid
antibody" refers to an antibody having light and heavy chains of different
15 Or9AMa SARSAF 81 SXAMAIE, ARANNBOAYNAYING A NUMAN LSRN cprs, 2
chain associated with a munngllght chain is & hetero ybrid anti oéy. 1
Theehpfibde e gunbidatierent sats prdibiabs ideterddd Aareigotaraprises said

a”tt@@&'i%?ﬂ&%@%hﬁ@i&ﬂﬁﬁ@?@&ﬁﬁg IRARIGOIR ALRRUPPRY RGN #fe portion

substantially free of other antibodies having different antlfgenic specificities

(e. yilhaliotatdedartiotast tAbEp e caflp isa Cotethpals the sfirdtapd aifprth
freaahangodiemiRatispsodicabng thbindantiganS oiherthan et SheMork

isolated antipody. that specifically pinds.to an epitope, isoform qr variant of
20 R B BT ey A s SR Aoy Gk Gt e Lparattion of
anﬁgébmdiesgo,_f fthenpmm_sipemﬁsr(axgidﬁhﬁ ib&qnéhiest HoNwlogdniques may
Moyeoyer, apJsq %%Qc%”}{b"f’}fe@?&%}’e?%P&S@%@ﬁ%ﬁ% 9L G8UUIAN ons
material and/or chemicals. In one embodiment of the invention, a
cosisiedato hyotirikelatiairoddsas dn demhiala slivbaicorrothes snendpripboie steps,

haying, gifferaptiansalitiirSanthiReing Gemiaeehie fusHdsfinRdinvention to
composition. According to the invention, the term "binding" preferably

25 re|SE8%0 PYEIBMRCBIFRARY nludipR dniarangl obylipifieayin dhiins e tyariable
antibadmbieing.dmplc 30 BrasietRIMEs anbgansY ypjralbin thesantibody
binds with an affinity corresponding to al of about 1 x i07 M or less, and
binds to the predetermined antigen with an affinity corresponding to a ICD
thdhiset éadsidinerae sdbodagfitbe erlenwastivamijts sifinitye for tirdiQPRs, a
2 T SREEHS SLIRAA R RATERP EhALEL NS RIFEEHIINED, s
antigen or a close y-rrglate antigen. The term ™| , as used herein,

30 js ikleRelénladwetar wiitheddifspandn equilibrium constant of a particular
antibody-antigen interaction. 5As used herein, "isotype" refers to the
antibody class (e.g., IgM or IgGl) that is encoded by heavy chain constant
redi6rGaRederin ot ﬁ@?@ﬁ%y-wﬁ@gmﬁﬁ@wﬁé@%ﬂe& fifavy chain thereof
phensunenak kyad)ich thealacs0riseiypse; eéaraetibadyahiangeadiom the
one Ig class to one of the other Ig classes. 10 The term "naturally
occurring” as used herein as applied to an object refers to the fact that an
object can be found in nature. For example, a polypeptide or
polynucleotide sequence that is present in an organism (including viruses)
that can be isolated from a source idature and which has not been
intentionally modified



15by man in the laboratory is naturally occurring. 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

wadiassbie-a D-J or J segment in a conformation encoding egsanthaily@a 3oz

10

15

20

25

F:osq}g.'!t%tg \27V \{elil Os{li\%e%{gﬁﬁﬁg %?Egﬁf'mw @&H@q&eﬁid particular chain,
|tnmunogr10bu€i|n antibody) gene locus can be identified by comparison to
gerplimeoDidMenve aF hineelits susrosmondinglyt e tslight sheigmbtcptibody.
heptamer/nonamer homology element. The term "unrearranged" or
"germline configuration” as used herein in reference tq 25a V segment d
refEhe RERSBtBYRIBIABAIA THRTLIA BHE R R SRR NG &EBFS B’ﬁ%‘é‘bcg%‘“*a?&‘
to he imvnadiatebvingjaseibiona Ropdrsegeentf, cihederantibodieiciadiy as
mojecule”, as used herein, is intended {o include DNA molecules a
BTN P o R e o RS ety E- A DIASHR,
30ctnufit-siran dadicbiophagterabhpised vabler styethdgd ONARTRR Y deggnetic
acids described accordin | ' r Y Deen | ich
The term mf%ﬁ%ﬁ‘%ﬁ%@ ngaé?: %(?%r#;e}\ggnr?ggiar%%ﬁ t%ﬁ %Z%nventi 0 rllgﬁﬁl g% F‘fﬁgc
nuelsie’ doid theaselycsinmpificbanverier, foresuiiable Byshaishnardswidsn spitable

reagliaRi WO RARELASRIE GddeP 2006/QkR02 (BHR)s resarobiaemiyts
produced by cloning, (iii) purified, for example by cleav%ge and

gePMEC D PHOPEt EXPECTHSTNb T DF AT & JRE R A0S WA RIS divihte BF control
chericalsinthesis A0 iselatdshnusieimacititudani girimarid wipthdsassette,
available for man(ijioulation bg/ recombinant DNA techniques. 5 Nucleic

achis M EPSIREBPAM YT ention, be present alone or in combination

with other nucleic acids, which may be homologous or heterologous. In

prafered smipdinants . 88 4r'ele arddsdhneipaal inkad:i exsageiaBove
controf sequiences which may be homologous or heterologous with .
respertsoosaicbnitelefcarshiey HAQWIRgARTHBTHOMI do kAR B aRTgkaryotic
nuglgic ¢iddsialRa R UARaY IBKEE 4t ereNAT SIRN S ORBRASRAYERINS are

naturally and the term "heterologous" means that a nucleic acid is not
furiegbianpirdbess thdleddE™h control sequence naturally. A nucleic

acid, such as a nucleic acid expressing RNA and/or protein or peptide, 15

and an expression control seguence are. functionally” linked 1o on
. t
anéfﬁgf?(}ﬁlﬁéﬂl SBHETLREN Y e et ené%fg’ ueeésmacécuogﬁlggmtgy ?ﬁ%tp resert

expression,dbtransoription dhszidmeoleirisicd feeubdee thislesraedl grolecules,
unger e liRncs Alooll S SIaB CANNOSERERSRAI IR T IEsing or
acid1s 10 be transiated into a functiorial rotein, then, with an expression
congespibacafassnsfatyVRHREP 1A cBEiAg 2 0 sequence, induction of
said expression control sequence results in transcription of said nucleic
acid, without causing a frame shift in the coding se%g)uenif or said. codin

o SHLEPHEmSENRS A RIBTETS FBSPRCTAREItd I hSSTEa RRa RSl

peptidesr22the fedncRspderRsidn control sequence” comprises according

to the invention promoters, ribosome binding sites, enhancers and other
control elements which regulate transcription of a gene or translation of a
mRD{Rer! fiepartis e edvoodigeenfstof thetinyamitiothavidkpreappereeofine| the
sequances ¢ E‘aﬁ&i@&%@?gnmc? 8Xg6t structure of expression control

sequences’may vary as a function ot the 30 species or cell type, but

30 generally comprises 5'-untranscribed and 5'- and 3'- untranslated

sequences which are involved in initiation of transcription and translation,
respectively, such as TATA box, capping sequence, CAAT sequence, and
the like. More specifically, 5'-untranscribed expression control sequences
comprise a promoter region which includes a promoter sequence for
transcriptional

27



WO 2007/059997PCT/EP2006/011302 control of the functionally linked
nucleic acid. Expression control sequences may also comprise enhancer
sequences or upstream activator sequences According to the invention

w@ezt,@m;ggpjpmoter or "promoter reglon 'relates to a 5 nuclgig@giguos/oi1ze2

Mﬁlxg CH'*P ﬂ?[%?nuclelc acid sequence
belng expressed and controls expressmn of the sequence by providing a
recognition and binding site for RNA-polymerase. The "promoter region”

ma%é“ﬁ'%%\mrﬂ}lehﬁﬁ%ﬁfﬁﬂ%&ﬂgebé%?% sSBesiek MAhe P EAFMUE ith

are involved in the regulation of transcription of a gene. A promoter may

cokitd B4 21 urind darisrret SwtelroBrcdtdarcisdatityaipase serum after
5 FUBREIMARRARIRIALRL S1aY e Nodushiedand mayinipaspdranscription

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 Mgl iblexsre Metidrs B0t sgiyeRsefHRKRNY elpreasefidedsithall TR tan2-
' an Jnduging fYSUKIS ADSERT. "1 thedrese E@"%&E‘“dgﬁﬁg AR el
geneyls witched ori or'the eve ?l%ranscrlp lon‘1S’increase
meniatedaiti-gengeaniyodingfilg (bacpedRddAZE2MHdN factor.

1 o Promoters which are preferred according to the invention include
promoters for SP6, T3 and T7 polymerase, human U6 RNA promoter,

CVRigpRoishoneF, Eihdmanaiinesar s ienplin dtshentIEb el g reskfgted. with
Whesery PRITAH R ERAIEnHTEELIR ARAUL DI RAHSHIUPHIRIRL SCHIISBHDEY).

other cellular proteins such as e.g. human GAPDH
(glyceraldehyde-3-phosphate dehyctrogenase), and including or not
incmgingq(a.nai Biditinnahintiod(sy 5hynotding tophednvenioHsthedd@sA3 to

ed ini most ral.meanin rises th
15 przlgﬁegfég o ol?té gr%tel eh Blde. Tt also c%mp(rlsises‘igl E%r PeFn
expmésmmmfdatmteme&icbls mmnmmexﬁ?@smﬁ&abm@c&mémdmg of
”aﬁlgb%g&bﬁx%r alﬁéaée{aén% N adyelered epholimeniEe BHEIRIBBH 1 HEK293

ule’1s according to the invention present in a vector, where
apsrois st nitenafprsfhutieh, hmen %&i&&%&ﬁéﬁ&@%ﬁﬁ%\ﬁ%@%ﬁm
Theiga "vector" is used here in its most general meaning and comprises
any intermediary vehicle for a nucleic acid which enables said nucleic
acid, for example, to be introduced into prokaryotic and/or eukaryotic cells

AN QHARHARNOTPIG B RBRACH AR BIETS @Dp KNS iR, 26H56(C) and

int e.. Vectors of this kind are ferably replicate
3%0r eﬁ) besse§i§ﬂ[2 §.';‘:(‘Fi:iel sqrveceto1i htromgrlée pla gﬁ;nldﬁ; ?o¥ aggeé daI et and
ba@ﬁummoag'es(mmmgn@hﬁﬁsm&ﬁemf PIBEH 2l Asedimdyand by flow
gerlgﬁ&lllx)é !ates to a construct of extrachromosomal genetic material,
usually a 5circular DNA duplex, which can replicate independently of
25 chromosomal DNA. As the vector for expression of an antibody, either of a
veqtpg REHY \BNEBINGRIHD QL RdIonENSIP e@ma!iﬁhtsomi N43pE1 Prasent and
in different vectors or. a vector type in which the heayy chain andﬁ%%i/%ﬁz
chaifthre? pie JAR th&dnaiabbedrestreisd 18itesft or
hereirDyEA respecitospesfitowelamaeigl and amino acid sequences,
e.g. those shown in the sequence listing, is to be construed so as to also

20

30  Fig. 7 shows an immunofluorescence analysis of the CLD18A2 isoform specific
monoclonal antibody 37G11 by staining HEK293 cells transfected with CLD18A2
(A, C) and CLDI18A1 (B, D), respectively, under native (A, B) and
paraformaldehyde fixation (C, D) conditions.

28



15

relate to modifications of said specific sequences resulting in sequences
which are 15 functionally equivalent to said specific sequences, e.g.
amino acid sequences exhibiting properties identical or similar to those of

“tag(ﬁﬁggﬁ%amino acid sequences and n_ucleic ac_:id sequ_en_@@;q@@mmg;;gz
amino ggid 38 qa%e%%ﬁxﬁ‘épéé'ge%gé%gﬁﬁﬁsd??ﬂé!ﬁ"ﬂﬁ[ ém@ggﬁg&%ﬁi%@

the &mino acid sequences enco e specific nucleic aci
sed o hdrstmogHEd A eeibpernpfectedretan Giktit g Df Aotk iidalB Al
1o [i§ el okla sy iaineieaivdynctionsof pa-aoibadinFaeiatalbh ¢, D)
sequence modified with respect to a specific sequence, when it replaces
the&pbtfs-sequence in an antibody retains binding of said antibody to

5 CLD18 and preferably functions of said antibody as described herein, e.g.
CDC mediated lys] DCC mediated lysis. 25 It will be appreciated by
th(fé@rgkﬁ%gﬁwm%&séﬁ at in particular the sequences of the CDR,
hy panparfalate:lgixdwizli gHlE t8gidnpeciic heimadifibaweithderrlosgsthan in 4/5
abj{lit t bfm:i CLD18. For example, CDR regions will be either identical or

. € CC nes. . . . .

highly omollogous to the regions specified herein. By "highly
homologous" it is 30 contemplated that from 1 to 5, preferably from 1 to 4,

10 5“%*%@%@aﬁ%@g%%%%&lﬂﬁ@&%%%ﬂ&%i@%m@ﬁ!ﬁi& e GRBsIE F2) and a

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

thepitsinal iplhitramt-GoRbRoayhady (femsdionB 8500y disclosed
herein. WO 2007/059997PCT/EP2006/011302 It is to be understood that

the_specific nucleic acids described herejn also.i clejc acid
mddfiet! fEFIHE EAREBRBIHOTART tRELUER a&%‘ﬁ?ﬁﬁaﬁ%@ﬁ%&&e 389
celhDE pigaaipohy differ esitesamicCHon i sagisdm@gnedy M EM8-8a0ead

to a variety of problems concerning heterologous gene expression. Codon
optimization 5 by changing one or more nucleotides of the original

sediienice AahoasuinifmaniofinTticatior shelesixpldsdion dralkusidelensdss)
in pariculas B gRlimization ftiansalicn &ffi@9méa adiamalogns. ®ig. 12 B

heterologous host in which said nucleic acid is to be expressed. For

ex&hpYE PR ERTISaRTAREd T8RS HuRarith iR o8RMY cifitdmpnocional

regigis.and/er diamewgidaregions of antibodies are to be used 10
according to the present invention, e.g. for preparing chimeric or

20 humanised antibodies, it may be preferred to modify said nucleic acids for
thersakes afhopiinsizéiienerprasion ubaid) 18 paroAEP-Haid WCleic-dcidds as
CPoIRRY{UePd B eterlodas MEIRIe AL AUGRARAUCIRIACEY 163E12
defiVad fron bther organisms as described erein, are to be expressed In
celfshrovaddy dropsigondiffma analopis. 15 human such as mouse or

hamster. For example, the nucleic acid sequences encoding human light
and heavy chain constant regions such as those accordin&to SEQ ID

25 NOEg4daRciEn rligneaver) bumaschBafR D hdodE shdBhatord-D1842
prefQrally; (Wess! 1niwde 4 GLBOSAD, FNBITbpresrabiv uprisudd, L3 PBA2
25, 30, 50, g%)oor 100 or more nucleotide replacements resulting in an
opt%‘leehsé n 2 0 usage but not resulting in a change of the amino

acid sequence. Such nucleotide replacements preferably relate to
replacements ugleotides,in S : , ti

sele?ﬁ’etijl]?J fr‘gmm?ﬁegrg?ﬁ?éegrw din ﬁ%\)’v%%ﬁ%%%%%r%i g%%%n%%%%éé@ b
301D M3l 40drid 35! Temsectiiet)y it HIEKR $houlie dreesisndyplrs gaghotith a
resyltings 3R fhangeia he.encedad ening AFidSadHANCe o1 20relaifat9zed
corresponding replacements at corresponding positions in other nucleic
acié}‘sé)aﬂmeé%oding human light and heavy chain constant regions,
respectively. Preferably, all of the replacements shown in the following
alignments of SEQ ID Nos; 40 and 45, respectively, with their modjfied
codtferpafts nofPEEfHNG ?heg‘t%rl\ngaélﬁllyﬁg env(?gged %@Tﬁ(ﬁ%}n&%id AB pios.
sequence are effected in nucleic 30acid sequences encoding human light
and heavy chain constant regions, respectively.
W02007/059997PCT/EP2006/011332 Alignment of SEQ ID NO: 40 and
SEQ ID NO: 147:
CGTACGGTGGCTOCACCATCTGTCTTCATCTTCCCGCCATCTGATGA

GCAGTTGAAATCT 60
111111111111111111111111111111H111111111111



GGCACCGCCAGCGTGGTGTGCCTGCTGAACAACTTCTACCCCCGGG
AGGCCAAGGTGCAG 120 10
TGGAAGGTGGATAACGCCCTCCAATCGGGTAACTC

vief2002/m0daAGTGTCACAGAGCAGGAC 180 PCT/EP2006/011302
113111111 111111111111111111111411111111111111
TR T R PR o R NS Gt s o
GTCACE GAGEAGEACHABON gastric tissue specificity {A). Expression was also
AGLAARCACRREAC CIAGAS %%ﬁ%@%%é%?&%@% >Chnly
AAGCAGACTACGAG 240 15HMTINITIINIM11111111T1111IHIHENIHill
11 §ifferentiated cells but not stem cells do express CLD18A2 (C).
5 AGCAAGGACTCCACCTACAGCCTGAGCAGCACCCTGACCCTGAGCA
AGGCCGACTACGAG 240 ,
AARBAEA %%@%@*r@é@%@mw&%@&& D7
CTAAGCIfetuC ootk AeARASB00as detected in normal stomach mucosa,
11111111111111 1111111111111111111 Hillllll, 20
NGO AC A P R S R R G s aoCTTECA
GCBLCEMoRCT ARG HESTT @AX0ME BEEAGAGTEIRAG @Rdmas.
101111111111111111111111 AGCTTCAACAGGGGCGAGTGCTAG 324
Alignment of SEQ ID NO: 45 and SEQ ID NO: 149:
elejo: ofes: ' craipeante reoren AghEBACEF AT 10
CABCHAGARSGEFTOM), and 45C1 (E). All antibodies show strong staining of
1171111111121111121121211211111211121112112111111111
GREEE AL TG PEREER TERET AECABEA CERRGREEREEARE ot
GCAURGBAGHAL cénbe Grafdfected tumors.
CTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGT
CGTGGAACTCAGGC 120
11Fid 1#ik 181 greph thidpkting thd pedtangd dEdead telg after mduction of CDC
CT@%@Q@%BG SEBANCEAR TG : G RO PARRCEBIT FARRELP Fith
GCTGGAACAGCGGA 120 35
GdrercAdt AL s ne e READCTTCCCGGCTGTCCTACAGTCCT
CAGGACTCTACTCC 180
11111111111112111211111211211211121111121112112111111 _ _
20 TSI EPREIBPERE BARAEEAF OE SRe B e TR EsfEnadvEion of
GAGECHy BEAAQAB LR 1BD10, 37G11, 37HS, 38GS5, 38H3, 39F11, 41C6, 42E12,

GG G CA G G GO T CACCAG T SRR AT EAG i
40%ithdr] badaa1C1LD1842100 bueen] CLDIBYIN ks 1datermined] by 1fibtescence

measurement.

15

25
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.

30  Fig. 22 shows lysis of HEK293-CLD18A2 cells by 26B5, 37HS8, 38G5, 47D12,
and 61C2, respectively, in the presence of MNCs.

Fig. 23 shows lysis of HEK293-CLD18A1 cells by 26BS, 37H8, 38GS5, 47D12,
and 61C2, respectively, in the presence of MNCs.
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CTGAGCAGCGTGGTGACCGTGC
CCAGCAGCAGCCTGGGCACCCAGACCTACATCTGCAAC 240
GTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGC

weGhAishset TGTGAC 300 PCT/EP2006/011302
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11111111211121211712121121121217121211712112121712121121211211111 45
GTGAACCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTGGAGC
CENRAGAGOTCCBHAGRO0 inhibition by antibodies of the invention in an early
ARG AL %ﬁé’?%ﬁﬁg}@%@ﬁﬁ%@Q&QAACTCCTGGGGG
GACCGTCAGTCTTC 360
11111111121121121121217121211221212112121171211111711

AAGAGELARNBGREE Glofoffed TaGC AP Gl e AGK 1aBIGHs GE the
GGACCCAGCGTGEC 360 50

CTEPHREERE RN A ERASEREACRET R TR SEBE e &L

TGAGGTCACATGC 420

11 11%%%111111 111 111]AF111111 1111&%"'#111@@ tion in an
EECERREEEL AACEREACE T CAGGACCE

c@@\mﬁ;@r@a@@mqmgmodcl with HEK293-CLD18AZ cells.

GTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACT

GGTACGTGGACGGC 480 o L
117iE1 27 Mshpyes s gravwthinhibidqn by priibedies of fheripygntion iy an early

G T{aGhee IGGAHGIIaACREAGE Moo\l e 6 TdaAiva bl GAdWodies
GGTACGTGGACGGC 480

GTRE 98 AEE PP AR PRI IR ARIoe TRt edel EndateResein STREKM

ACALERED AN LIt Bdlere used.
111112111212171221122122171221122122171221122172211221132117121
GTGGAGGTGCACAACGCCAAGACCAAGCCCAGAGAGGAGCAGTACA
A%@C@&@H@@AGCJE&@S mRNA expression in mouse tissues. RT-PCR

%&%ﬁ%&%&%%&%@I&&?G&ﬁﬁg%@%ﬂg GEAGANTGEERion

AGGAGTACAAGTGC 6
11 within a tested narmed tissues £xgept storachy The feHawingmerppy tissues were

CTHSRGT CCGAHGTGRARCE Tied CCAGCAGAGHCS: GRG AARIGEHEH 7:
AGGAATACAAGTGC 600 10 |

ANERPREPER R A B NA S R A CCCCATCGAGAAAACCATCTC
CAAAGCCAAAGGG 660

111&1\&&%111111‘1111111”11 Jtékk'i&élli histochemical

TN AR CORTRE i G Bl SRR et

CA@Q%@@CEABQ%&SK@: antibody of mouse stomach reveals conserved
expression pattern. While the surface epithelia and deeper crypts express CLDI8

in their cell surface, the central neck region is CLD18 negative.

Fig. 30 shows hacmatoxylin 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.

Fig 31A and B show flowcytometric staining of HEK293 cells stably transfected
with human CLD18A1 and A2, respectively, as well as endogenously expressing
KATO-II cells with antibodies of the invention (43A1l, 125E1, 163E12, 166E2,
and 175D10).
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CAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCOGGATG
AGCTGACCAAGAAC 720 15llithtinteieliltitHHItN11111111111
CAGCCACGGGAGCCCCAGGTGTACACCCTGCCCCCCAGCCGGGAG

‘%ﬁﬂ;@%CAAGAAC 720 PCT/EP2006/011302 .
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CAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACAT
CGCCGTGGAGTGG 780

11Fig 1221 sHowes 1G2C1 phl CIM 18A2 1dxpessing] 1cells 1 mediptad] by 2chimeric
CAGRIGICGGIGAGGISTCTGGTGAAGGGCTTCTACCCCAGCGACA
TCGCCGTGGAGTGG 780
GAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCG
TG}E@JQ@%@%@@ 84K ATO-III cells mediated by chimeric antibodies of the
1111111112112112112121121111112112121121212121141111211211111
GABKEHPAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCAG
TGCTGGACAGCGAC 840 25

g%&&%%@{&@ 8@%%%‘5%%@%;&@ACAAGAG CAGGTG

1111111171111111111111111171121111711111711111171111111111

COe Gbbidd 9&&%%@(‘;?%%?%? b Gofalel Kol Glitod&ESahicn

GGCAGCAGGGCAAC o
GTeTrErdn rotrae crnpereesat oa S e olaladmancel pret At edies

GCALAIFAE TS e Y8sent invention include IgA, IgGl-4, IgE, IgM, and IgD
111111121111171112112111111221711111111111111711

1111 ] . I :
GRS Erene ARG TSH HS CRECAG TR BT R AR B KB FAG Y
CCLALNA DAL Te DaanTKae (sdépdCIRGadHexTbA ATiEA B8lantibody is an

35111111H111 AGCCTGAGCC CC AAGT A urthermare, it
et o e et o st L L R
acierstiguendesitestribediibeip, iapdgitcd tihobe wioktipaaichizalyyan 1G4,

Chf}égabﬁ lgg@g@ﬂ%ﬁg%g& ARt g seAnsoce iR uflasied AU0NRRy is an

e.g. type found in the Caucasian population. Such modifications are
preiatdbir skaddteatibasyihi ool preisk wipedimento by anibpdn dsagiy 1eM
replagmeits within SEQ ID NO: 46 or at corresponding positions within
other human heavy chain constant regions: K93R, D235E, and L237M.
Preferably, all of these modifications are included in 45 amino acid
sequeieesntiddiman thedviycehiain edutsiaot aedhodisActotdipgdlfieally bind to

invention, the term." espondi sitions".relates to nucleoti
o e G U LB e RS B T RS RERETD R, and

profisjrdeemudring soavellaligrien pecssing GLIRHS A dfetrablycdsing B 1. The

ide%%&ﬁ@ﬁ’%ﬁntﬂes@ﬁgﬁﬁ&u%é%@ AW Se Kkilling of cells expressing
CLD18A2, and (ii} do not mediate killing of cells not expressing CLD18A2 but
expressing CLD18AL.

In another embodiment, the invention relates to antibodies which (i) bind to tumor
cells expressing CLD18, (ii) do not bind to CLDI8& expressing celis of normal
stomach mucosa, and/or (iii) do not bind to CL.D18 expressing cells of non-cancer

lung tissue.

The invention also includes antibodies which (i) mediate killing of tumor cells

expressing CLD18, (ii) do not mediate killing of CLD18 expressing cells of
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described herein and a nucleic acid sequence which is modified with
respect to said specific nucleic acid sequence will be at least 70%,
preferably at least 75%, 5 more preferably at least 80%, even more
vipoeferadrysat least 90% or most preferably at least 95%, 969697z 088%h1302
Or QPP SRIRERRI Y IBS AVEhSRAUERCES AIERERARI&HiflY BREZIDY B ressing

forming a stable duplex with one another, with hybridization preferably
beiff S8FHeE- GBS HRions which allow specific hybridization

between polynucleotides (stringent conditions) Stringent conditions 10

A SIRTRS i S Ao .

5 pre@sm&k{zsmldngambpreﬁem?{mﬂgDWBQ erEenaelgt PIQtHeAOIN21, 22, and

M | | d :
ety Wy cplopt T B e il P RPARAIH! Bstolh¥o 10
buftép (3% i sindaconveritenh, locetisedian me%ﬁ%ﬁd@?e poeb2ebly SEQ

bovinagersin R WRN (o an EMNAIRRR41 (B K Cr2YPsAD S0V preferably
EDTEA{%?Z SSC’ |s 15 M sodium loride/0.15 M sodium citrate, pH 7. After

hy b3 dNOthe! B B REAPh BIRA FSETBERSN B AZdepT and
10 WA A AGHIIC (M2 RS Al RATLIADPALKIICEANSINRAANLD- 65 the

o TR BB R VNS S i i e e dgesent

desnriiuadulnendimanmé am,anﬂr(s}a@mssi@ems@@mm@ rﬁcaddisﬁQliﬂh NO: 35,
res ecl acid sequence such as between amino acid
seq%ge%cesﬁ%?uossv)?nras ?;%l%? al homology will be at least 70%, preferably

at least 25 80%, even more preferably at least 90% or most preferably at

15 1eagt BN ptéflr B LBb AN MnS) kY TG RRUE SHaserIRGLLTRINIEE to an

sequences are within the scope of the present invention. 30 "Sequence
sinfiriiege Méé%“ﬁ%?&éﬁféﬁ@%?%ﬁﬁ&é@ﬁﬁat either are identical

or that represent conservative amino acid substitutions. "Sequence

P LSRR v
sequeprodsced e apmc-entageudasgﬁyimaminmimg,aétaiaﬂsgebMWm capable
aliq)r}m (t:lilrll RE! entagse bein g\ stati g&l QdflﬁeoggfgsrenC@EDlg by

betwe i 0 se ence eing stri uted ran om and over their

entii@iea@ng Seldverrsernbinpiaisend tﬁetvii@eﬁﬁscimgnﬁeiébﬂaeseerammnal

acCigSegHENEE S AREYRURNIIRAN YV IGATHISH R PYp Sgﬂgﬁﬁinmes such as

sequences after having ali ed them optimally, said comparison being
‘Eﬁﬁflb?/ B By 4window of comparison” in order to identify

and compare local regions of sequence similarity The optimal alignment

uences far com son m eS|des manual
25 AR SE A H oA s QT S g e
Ad&ilpr. Madﬁlﬁpd:@ﬁqsbmm@&ﬂiﬁ&f(mg I@datrkmnmelt)gy glgoyitbnvefion of the

SImI%L%arc m ethsfgl i(ﬁygg %5{4\48 %lfﬂre%ﬁn‘gldé’tﬁk’s”}ﬁ%ﬂ?sc%}% éme or

of Pearson and Lipman, 1988, Proc. Nati A

SCWSN@@QWW%VW%E?@?CWWBFG&WWW&W%X@C) of

algpsithnes fGAR s BESTHT abfnddAy BEAS: FoxbreBliAS ENbARD TRART Acell
in Wisconsin Genetics Software Packa%e Genetics Com lfuter Group, 575

30 SRR BIRALS W drlbn SYRREssingh & hbEn Blg BHaRiAtityS @aem&iédiwﬂdm |

detesmnRinghencicpana (demtietk pepsiiaisebelwagn the two sequences
being compared, dividing this number by the 20number of positions

compared and multiplying the result obtained by 100 so as to obtain the
percentage identity between these two sequences. "Conservative
substitutions,” may be made, for instance, on the basis of similarity in
polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the 25
amphipathic nature of the residues involved. For example: (a) nonpolar
(hydrophobic) amino acids include alanine, leucine, isoleucine, valine,
proline, phenylalanine, tryptophan, atid methionine; (b) polar neutral
amino acids include glycine, senile, threonine, cysteine, tyrosine,
asparagine, and glutamine; (c) positively charged (basic) amino acids
include arginine, lysine, and histidine; and



30 (d) negativelly charged (acidic) amino acids include aspartic acid and
glutamic acid. Substitutions typically may be made within groups (a)-(d). In
addition, glycine and proline may be substituted for one another based on
wbekaloiityto disrupt [alpha]-helices. Some preferred substitetioesmaygoz
magl&Amomd: e QUG oS g(%%@%?é &Qdﬂf&%&é@@@, (Ui}ein Yerms

L and I. Given the WO 2007/059997PCTTEP2006/011302 known genetic
code dinet rdeinasinAffiitndy Arfwddonh Arte sinifines trrughamdthecstrited
reaidyraconstruct DNAs encoding the conservative amino acid
variants. 5The present invention comprises antibodies in which alterations
have been made in the Fc region in order to change the functional or

5 phaEENIRIDeHC Qrop@kassof the antibodies. Such alterations may result
in a decrease or increase of Cl g binding and CDC or of FcyR binding and

ADCC. Substitutions can, for example, be made in one or more of the
amihe doin résSidoed’ ofellatehaavsiatdainl Bomsiantaiedés g0 theaetsy including

caysing a0 g TBGiRrNGHON Wi etaiing AR AN R gs of
bind to the antigen as compared with the modified antibody, cf. US
5,624 8B vreh gt Basuralh6erprersan RS iamie smﬁﬁw@(héﬁ:léﬁqt@ésfecwd
10 iImpiereRk Dy moglifking thersabiaoect DIgeepiae £RIRRS Al DI CRNSiATlar
domain or an lg-like_constant domain such that the molecule does not
comphs&m iRt &y‘iém]air?)oﬁ%ﬂ{%&&&’g‘% (Bbi9n2NGg 7. 8), more
6, I fORBall D®BAA.94,551. The in vivo half-life can furthermore be
increased by making mutations in the Fc region, e.g., by substituting
threonine for leucine at position 252, by substituting threonine for serine at
poSibio 26 4Co ¥ 205 undtitdss pytreshinenfdhypnedifiefavirierdt, pesitions and
15 29 4 é&ey %%@é@ﬁh&ﬁlﬁ&?%’ﬂ?ﬂr@A‘ih%ﬁbéP%Fé’ l@:ﬂﬁ& ggﬁpegsfed by cells or

antibodies can be modified in order to change the effector function of the
anfiBotiBEsEdraneiitp ansfeciastinihits (08 Akgrsssed in a

transfectoma which does not add the fucose unit normally attached 25 to
Asn at position 297 of the Fe region in order to enhance the affinity of the

Fe TRYISHYoFED Rée pisidineestirsiaionmlveoditied Yanenss, daoforms and
ADpéciod thenahigsosiesinath € prasecesbich kreallsuellShipldrediby202)or

JBC, 277: 26733. Furthermore, mo%if' atl lactosylation can be
20 R S O R R T AR embociment,

mutations can be introduced randomly along all or part of a anti-CLD18

anghody-Godne, sEQUARER. SURR A% YRR 0B IRURRENGSIS & ;E%ms-

resulting modified anti-CLD18 antibodies can be screened for binding
achgrirangesiondly oseab Gz earimts poioaaBo AT il eg Yarias iviin dHferent

hos{eBlEooriRRhanROSERED.IAS Leath ARG Iwatierdea{RuRIS taduding
cell.into which a recombpinant expression vector has been introduced. It

b
25 shbuilt B QRETRIE0A thadt SRR RHERH SRR tb AP P TRA 98 th V)
padicDIEs StdejesidcdibbiotyipitakyogenypidghichaneieBocaliss Cridaized at

magiicaions may ceeurin Sycresisposneraions dug io effymuaion. .
or Bivironments infliences; stich progeny may nof, in Tact, be'identical 1o
thegatedntaceitbut 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. 10

30 AsTisederareirmithereders "subfectsphirgabridmyapd nshaleiteehriiimegmbrane

animaledigatBENbcara-WMaR @BiMakidnelsles albAHERI alR B He of a cell.
mammals and hon-mammals, such as non-human primates, sheep,, dglﬁgtéii'l'ty
i

col T ARIKERET SFRBMRLRIE TR ifssodRte YathResisih oA gk ibdh

refef Sdienivp daip@bhaxing: & fgeslcingaanpricingfaa tepareiilafisgeioasFor
preferab avy and/or.light in.transgenes, or transchromosomes , .
(o e g R R RS L PR R oeine
DNA) and which is preferably capable of expressing the transgenes. For

20 example, a transgenic mouse can have a human light chain transgene
and either a human heavy chain tradégene or human heavy chain
trartschromosome, such that the mouse produces human anti-CLD18
antibodies when immunized with CLD18 antigen and/or cells expressing

CLD18. The human heavy chain transgene can be integrated into the
chromoeomal DNA nf the moiice ac ic the cace for trancaeanic



25 mice, e.g., HUMADb mice, such as HCo7 or HCol2 mice, or the human

heavy chain transgene can be maintained extrachromosomally, as is the

case for transchromosomal (e.g., KM) mice as described in WO 02/43478.
wouehrisansgenic and transchromosomal mice may be capaldeEP2066/611302

bl c an | Capaen
pf&&g&*@%ﬁ%&a@f’%@ﬁ ggém 3R menacionalant lar%%e&;e GLR8ID18

(e.g., 19G; IgA and/or undergoing V-D-J recombination and |

isaUyEERAEhRNY. COD 12007 I05be e ErssTe e 194t MR ARERY of
of #AD actipnAlihavebdhecfaligwig rgyidpsriensigeraiionsiegaidling the
the mechanism underlying the therapeutic efficacy of antibodies of the
inFERRIFMETS HHHD BETE8NSHEred as limiting to the invention in any way.

5 5 The antibodies described herein preferably interact with components of

the | tem, preferably throygh AQCC or CDC. Antihodj )
v R MR A R S

or tmiins)ddsiostibnid it roretietis forcamhbrasadisyria vy whish of its
radiionel ehemalsaReUlie d.A9RR, AAGIRAD PO xample can
com%llemen ary mechanisms of action that may include anti-tumor .
imeriman doyseriEsraniceniyrmaliensearhichrmpronkisdy denrslrawhether it is
10 Ch??@@i&%{a%uﬁfdﬁﬁx{a@mSi%&ﬁﬁ% Ofnd IYHRHREYIRS.is integrated in
Antibody-dependent cell-mediated cytotox(ifrityh léc?;%% ralefﬁcribes the

ceRURMARYIsSBTItE R BRELas RBIRES RsdiBed Pritalg result in

lyrapingentepiais Blipisie rabhyiteadtes the target cell being marked by an
antibody. ADCC preferably occurs when antibodies bind to antigens on
tumor cells and the antibody Fc domains engage Fc receptors (FCR) on
thessdthaihez obi i ine:affectohe GoellsliSevetadfzmiliesuf Pethelagitelsstate,
have been identifie Ifi | istically

15 e o to
directly induce a variable degree of immediate tumor destruction that
leags to,aRigen Reaseaieian AR Heupdrcion of wune diregiedsTogel rapid,
responses. Preferably, in vivo induction of ADCC will lead fo tumor-, .
25 dierBaltec GR Has SN h GO RAMIDY S b &Y et n s Stimuli. that
Comiplasrant-derenda eyistoTiciyr Gy panatercoelpkilling neflsodctural

that can, be directed by.antjbodies. IgM is.the . maost effective isotype f

20 ¢o ﬁfﬁf@ﬂ?@ﬂ?r&&ﬂéa&%é“?ﬁé f c’a‘ﬁ%??&%ﬁ’ a‘{‘rrle%ﬁ LIES B e{/Fe{;}?/mé eaclzlt%\//%%%(ﬁy form
directingp@RGEsviaftties ) eliskivalydomplemtentigetympizpatway.
Preferably, in this cascade, the formation of antigen-antibody complexes
results in the uncloalcing of multiple Clg binding sites in close proximity on
theBSHimetasirainsismsanidhsatmerdmiiseasentsibe fies dsrigiigysite to another
molagulgsd|da P renRl IiReRIIPeORRARARIS of aomplesaaiiéx)process and

Preferably these Uncloaked C 1 q binding sites conyert the WO, . -
25 2007RSBIOIT BEATRPIBES DL LS LIEVTITLR IBRREMAR PTG esion of the

intesastiendropaekhighhavidiy, ovhiehdiipgesiah basoade ofeeentss to enter
invalving a series of ofher ccimplemfﬁTl
b :

nt proteins and Ieacis tat@eb the blood
prottlé% rSRYEE 87 h‘éeé?Feth?'rr}%e %?ie%ggfa%ﬁévgcﬁ\a}laltm)g ?ige ts C?Sa _ ’
andrffisatBreférainty; trgaoniiaterthcascudl ehasavthurorataliornasgy site
me?‘ brane paftagk compley, Which.IaaRS PRS- ever kg MiARRoval of
that TRcilitate fre pgassage of water and solutes into and out of the cell.
30 Prodaqitmasy nnitesdieeause tumor cells or components may remain and develop
metastatic potential. In one embodiment, the term “metastasis” according to the
invention relates to “distant metastasis” which relates to a metastasis which is

remote from the primary tumor and the regional lymph node system.
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Antibodies of the invention can be produced by a variety of techniques,
including 10 conventional monoclonal antibody methodology, e.g., the
standard somatic cell hybridization technique of Kohler and Milstein,
wWBtwreadsB87495 (1975). Although somatic cell hybridization praceehsres 1302
arerpEeiRIR A RRRGIPIS QtNEEdRERNIIUEEHO R CRGIARECIRB Auration,

antibodies can be employed, e.g., viral or oncogenic transformation of
B-I§iseTes DERHREE-dRLdenRi quad (RS RIPSFReSION P5IRIBTUGE. or
gepasechifd RISt M ah Y FeMIfanap epaing hyRridomagdhat secrete
monoclonal antibodies is the murine system. Hybridoma production in the
mouse is a very well established procedure Immunization protocols and
5 techniguéiadan idalatioentb2 Cineampiéz e s pte ane wtasplo rdiedid rnarerdingvwn the

in the art. Fusion partners (e.9. rine myeloma cells).and. fusi . .
re e nYERR T AR BTG ARt Nalfle ncludine
hythaddmgyitisateadereeeatibraciomaleannd ouiss berebidnest intheneorahbiional
SYSIRIhEE-Shesc et ineShigKS - RelgkflbuidP iR Nathedaib blood,
U.S.A. 92:9348 (19%5), see also Rossi et al, Am. J. ?#j,__ L
2008y higly 8RN 8P B HEte B RSEYIRT PR hAdY Hddbofififarding to the

10 anipegigsndiractedAaganislozlh 1 aaicbe AR eralasts e AR SeL Rk Rigical
transc?%omosomal mice 30 carrying parts of the human immune system
ratEPEn 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." T roductijon of
o S T 2SR T i ech SR S AERLRIT IR
in cbeaiisfendCBR0Igh02 6D410356 Tcovatded the distriidey pdodyeneratingzen

15 MopagiRpal AR oRlinn IS tadliesviRalals 9gReSRAGRAIRE ARIRATIES: forms

from lymphocytes producing antibodies of defined strategy e.g. see

BaBEsatkadies, 190paticitve pEtthgctptifndifsn dratiike th 8pMofaks antibodies
3ngh953§s§drqm ﬁgﬂ%d&%a@%ﬂyéﬁmg@ﬂt%ﬁb@diégjn%ﬂhﬂb@?ﬂﬁﬁg&-birding
efne stra eqgy. ror et IS QT recompin nt anti en eerl see also .
BRI REARE. AR AR GICaTE SElrh e hehvy Rt is
| SEbLBRE03:% 8@ andiBanny ik kapidntiabtieHagihderiiy ESBRH) and a
1- 8829-%92-1. 1 Imtmuniza i agg IIq,ﬂgc(:el{lerate a”tibogé‘?c?ftolfgcﬁ)ﬁr% 8al miceﬁable

20 avy cham ¢on €ZiON. Tt 1S COmDIL in var
can g}fmmunlze WItFI %arrler-conj%gatead peptl(riné)s aenve e

CLBg®séehlanceicdrherniiaed blepal atisghoFhettombitenittpgisprdéseyH and
CL@L%@%\HQ? A Fagmens HeiResan ey (Egélﬁﬁ?(%eﬁgﬂégv%ﬁﬁgi?%rmed

described. Alternatively, mice can be immunized with DNA 15 enco ng
full RBEPMIER CleSTo RIE S2oND ((BRY) Bisrnsriehiyeregipng that are
parfigiaiese-af Sted Qrmd ; Hgiéﬁ‘f(?&)] IEtRR W?@E:H"V‘L is composed
immunizati usin ified or enriched preparation of the CLD18 .
25 o a0 IR G B LR PCE BT Nt
expriehsifglGkhEGyrdeg. FR el ik, PRY,OMTMRR jFRYIEDRIpPRIeTHR0 Atble
MPUNG (SSAADSE £NLRE FANIRISd OYaLine Gaures 81 S| TIURZAIAN e,
protocol with p asmd and serum samp(fes bemg 0 t§|negl%y tail vein or
retrsoritadbldbd somieatwigiansti€idntaitébodieameOnplige the binding of the

impuneglRRiliniGan Resuasdhiorduninnss NHER.&RB DERASIAH of the immune
| CLD18

intraperitonealy or intravenously with
30  system (e.g., effector cells) and the first component (Clg) of the classical

complement system,

The term “humanized antibody” refers to a molecule having an antigen binding

sitc that is substantially derived from an immunoglobulin from a non-human
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25expressing cells 3 days before sacrifice and removal of the spleen to
increase the rate of specific antibody secreting hybridomas. Generation of
Hybridomas Producing Monoclonal Antibodies To generate hybridomas

W@g%ﬁjg}gﬁlonoclonal antibodies to CLD18, splenocytes 30zargekyiniin 1302

140

nOd%cC;gélsx%%%iil e%@%egimigrenzgn%?up ‘?olgt%li%t%gu% J %?‘%Qet&&% ule is based
apfﬁ'oprlate immortalize ceﬂ%me, SUCH as a mouse myeloma_cel? line.
Thepres tignspiaytricl amdisrcsaytisecebef serbenen fomthagelobuiision st antigen
anfigen:snecific antibadies, IRdlidual WellS AR I BRASRCIRRACSHRY constant
EL#&%%ﬁr%ggtiﬁggggﬁgeﬁ%%r%@h]}g% %&ﬁf?ﬁmuanfjorescence arﬁ(c)lnS -
FAbosizinglgsisnlxites CoppEwrpredsirdptgyoning regions (CDR) grafted onto
20 %@%@J EQJ&E&Q@%&%@QE&@A&@@H@%&%.Mﬁigaeﬁiﬁaiwgf@iltes may
CLD18 can be identified. The antibody secreting hybridomas can be dified t
refiatsid Sepe R SRPLHIEH ,bﬁr?&‘?f‘gtm?ﬁﬁﬁ\}%“f&?‘ﬁﬁﬁ%tﬁfg’ﬁD‘Fiﬁbf%?]a{‘iﬁe 0
antiefisk cambe suhelongtbbyliimiting dikitesy Tisemtatfiessbofohesasined
then he cultured in vitro enerate antibody in tissye culture Smedium.for
AR ke n B Sl e R
Antibadiesntatntigd die CORR drimrehti omaiscautibods)p fodar éetins diangsene or
cell BanstsRlomaHINd. [0l £ XAMRISH ELATINAlIAR-PhARERHYOINANT DNA
tecnﬁnlques and gene transtection 10methods as are well known in the art
(Morrison, S. (1985) Science 229: 1202). For example, in one

empedigment dne 880 a6ehelintesast & IhaA0HBEYOeNohean badigaiash of
into an expression vector such as a eulcaryotic ex re%ﬁ)ié)n plag}mid%?uch
d

as SBUBRAATBYARE SXHERLTS PSR Bk WosaRsages°s

- WQodE:SHEHR36q0ehER 338a4botiathdiriexirdssinnasystemndarepecies or

15

20

25

30

known in.the art. The.purified plasmid with the cloned antibody escan .
e RIPBA o R T TS GG eTe NPl ch is
HEiGR6REms| s epiiE0283 g etisuenaisamartivibly.oflyercellkghpotirieblis region

like plant desiyed FRUS SUBGALCRYSASt £8/5 Th%"REAd 568 b dies derived

e
introduce thgese genes gan be methods described inthe art such 20 a

eleBamponstisnecitsors cmmmpsevtilnife sopttats PaiepISdiRESIPEPuUS to
thege @by apmBadR-ihaBReh Callm CRllsiRtPressiNgdie antdhogdy aansuch

be identified and selected. These cells represent the transfecfom s.wl-éicgom

calfieerse fammsiite A it iR E 561 Te FRR aFRIVHUERIRG 18 ¥R GEe
antjaadias, Resombingss asibadiesandletizolbiad and ipbrifdethfrofrom non-
these culture supernatants and/or cells. 25 Alternatively, the clon

o OB b A R o o v cOSRRl Mol e rom, for
prokanypiis; belisynseethrasparitioorgdhidenbeergriable otipu dhe theordvanage of

ant'gfg;éiigfsgq SR HHGRY BN GACHBURAR AN G Uk AR tant

milk from sheeep and rabbits or in eggs from hens, or in transgenic plants;
sedagign\hsingahvenag: i (a90klyely 1FAraliFbIan s WIEsepRenIg froph fopkman

3061:8led 988 the mmtghsMetihieidd dhi-Vodidme fisehat riyiontfidm a non

(1999) Biol. Chem. 380: 825-8%9, .. - . .
hurhan source. However the definition is not limited to this particular example.

The term "antigen-binding portion™ of an antibody (or simply "binding portion"),
as used herein, refers to one or more fragments of an antibody that retain the
ability to specifically bind to an antigen. It has been shown that the antigen-
binding function of an antibody can be performed by fragments of a full-length
antibody. Examples of binding fragments encompassed within the term "antigen-

binding portion” of an antibody include (i) Fab fragments, monovalent fragments
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WO 2007/059997PCT/EP2006/0 11302 Use of Partial Antibody
Sequences to Express Intact Antibodies (i.e. humanization and
chimerisation). a) Chimerization Murine monoclonal antibodies can be

Wis8shasstagrapeutic antibodies in humans 5 when labeled Wi tpxa6:@% 1302
radioactive is es..N ed ine, antibodi aughl .
R s R A e R

thefagatits sffapristhe twaiRanfragmsgenickydstme diistdfidsybridenehilye hinge
Ch%iﬁﬂf‘gﬁﬁw AR Q%d&‘i‘m}!@%ﬂ{%' R e %&&%@9&@%@ﬁﬁgﬁem

can be reduced or completely avoided if respective antibodies are

chifseriseago? i Yizeed YO CamsiicodritiBb@is e dnibaaidodne(v) dAb

5 diffgrenipartiansefavhich @ detivaddrom diigrsakanimalisessies. suehvH
as those having_ a variable region derived from a murine antibodé):nd g (vii)
es

hurtRiraR Y RoiBkBth Comelsmeniyibn, EImmeRas SFelantitd
achievbthitjojeinihgvofdheuerirbletse GIDRs ailid: mariretévialigte Heiawy by a

and light chain with the constant.region,of human heav d light chain
e T ke RO B Fia & B SO b ARe HIDk SR, Vi
seraed, VWdcomoiniedt fantiyostipsrftr genesethtie capybiSBed:89803:0%8ng)nant

f%@génsmtﬁ&mgmgﬁmq{@%a{g generated stigggléggmin

10" ARIELALAY amp 4G .
human kappa-light chain constant region to murine light chain varia

regibaininarhisk cherife prsd CrhisipRfarfi I ARsAC PRGBS eals gydes (known
gengralpiBnipinngquranndanbdasight: 40 ehate consirBtrEgIQDIA26; and

murine light chain variable region. The preferred heavy chain const,ani )
regiRRFG iR Bechiffe e %hishdied dte’ P RfE3 att igesg!c chain
Otheripsafesred hravyehadd eomstantdaginpsifongenesatiomoreligesiinding
antibodies are 1gG2,, | IgD.and IgM. 25 b). Humanization Antibodies .
L5 R DAL RN (PELE AR LB ARG A AR gbulin
thafusien quateids v dhesiidgedyys dnodighdohaim qeriypkatidnthaitys fused to an

determini Tolgr ' 0A;t ' j SR
o RIS BAEE RSl ol 300 5 A GRS S
seduidcensbusiagiar fased pRke BiaesuegiawprdEijhandaympeglobulin heavy
respoisible b RSt AYibedYsantgan inierachinnmt itdgieSeRI8itRling domain
express recombinant antibodies that mimic the properties of specifi ,
20 natPPRIRFBLE FAR P 2 AN SNB PR IR HC T s 383h idtorartplp region-
inclupe KiIR sdanaiicaatiomdhdspe Gifibnaitoriysose Utigradibiodsd in US

gra ramework s different antinody with different
SRS S el e T D S el N
Ig.zersaig (i@@%ﬁ@Wé@&ﬁi@@S-Bﬂm;mQCF;Ewah g@%bgfg;gggﬁ the
: ‘ fibadt -arti 3

1033%?8%%%9%% gfﬁév‘%?%ﬁ%%%%&%an té)%e%gbt%ed from public

25DNA databases that include germline antibody gene sequences. These 5
germiing seassnees wilksifielfem malwananithpdy geneiseayeseaSntibody,
because‘the%iﬁ/ilﬁﬁpt ingluggﬂ {:o_mple ely asserr%%t%gd variall;)#% %Ee es, ﬁhllc% g
areTORHEHTRY D P Ritan S e RIS CP HIRIFS D A BT HE YRR P topes
sequRte soMillsalsciffeiciom dtecsanfien gesuplmhighmaifaitie seadnatamnino
reperioire antibody, at individual eveply.across the variable regien. Fo
e SHR A i AR L, e SRS s R St froctura

3 O terrohasdapoisions, s freatl ean spkaiéigi ohatpacblairadtesi starh xgnérmigiadpo aishnon-
O MLAMEHAR B9 08 Ao D STIIE AT SR HCURIIANCB A GdRker but not
significantly alter the Bi

nding properties of the antibody. For this reason, it
is NGEEEEIsY B BistaraserscepiteraNmesalysitse of a particular
antibody in order to recreate an intact recombinant antibody having
binding properties similar to 15 those of the original antibody (see WO
99/45962). Partial heavy and light chain sequences spanning the CDR
regions are typically sufficient for this purpose. The partial sequence is
used to determine which germline variable and joining gene segments
contributed to the recombined antibddy variable genes. The germline
sequence is then used to fill in missing portions of the variable regions.
Heavy and 2 0 light chain leader sequences are cleaved during protein

maturation and do not contribute to the properties of the final antibody. To
add miceina ceaniiencece cloned cDNA ceariencece fcan he eombhinead with



corresponding non-coding, strand sequences are broken down into 30-50

nucleotides approximately at the midpoint of the corresponding

non-coding oligonucleotide. Thus, for each chain, the oligonucleotides can
wbeassembied into overlapping double stranded sets that sparreagmentssoz

of 50 400, cle tides. Th o) S, Ak n =teotalbE)y

pro ucenigcléisg?rzllpf]f‘lgg oe fo d&%&%ﬁ}%@&bg{ l?1%%1giz%des ng’ggn;‘,’mpe

single \mriabieantigion whgémcfemé Seprwill Beas brerseRsFREiIAEgiIans m the

p%&\g@lg&é&ﬁé%tﬁ%t@mphﬁed to generate two overlapping PCR

products. These overlapping products are then combined by PCR

amplification to form the complete variable region. It may also be desirable
5 0The k@ﬁwds@wﬁerkaamagefragma@&me ety @ﬁjzigigbﬁhaa'rg cangtatetn,

region in the PCR ampllflcatlo rate fr nts that c
cld?‘fBHq?no‘irhé’ngB?ésgforP%q 898 G{\f:u(:ts %g?%cong ructe

chigetizedesr Romanaingtthervinaleculig Inha}hbmd/amsawlen@@ghgngo(a}@ cell
R RRed o a R MGIEL SR AR AN SRR NNt

reglon FegAnEe AR polyadenylation, and transcription termination
setmehsemﬁmn@d@qhessioh@m@mms@Q&@UWhégﬁéﬁ\‘??%@IF@-ﬁl(“de any

10 Qg@ P Esélﬂ&&%%%ﬁ% @Pﬁ?@t&ﬁ@ﬂ@Qd@t&bﬁxﬁlgﬂl%ﬁﬁs@%ﬂ more than
co-transfected, serially transfected, or separately transfectzg into hoséngo or

celyanitirent mnras%m@?mﬁa TRbSFRRIPIS5 g Relesls B i

Plagiids {ornss)ia %@H%{Mﬁu@mﬂﬁ@@@ﬁs@nm%wﬁt&rmmamdgm of an
are described %{SW The Iasmlds ere constructe SO tha %ﬁ invention
u

EARSRT Fhle S LY w g TG Ty ﬁg%fé%sgee
usﬁd:lﬁﬁléecdmstﬁmmomtmimé h@abg,spaudﬂd:gmxshmfmrtﬂgeng@iﬁheged other
15 D ERGHREAOHRICES SRMIREIEN IR N Rl such as

Kappa a pa anti |m|arplasm|dscan e

coﬁstm@@f@r@xmféw@n estlotBhendervy Shisnesibieypaibestisst also includes
exprassion ghARHbAdie: GHUARISINGS ﬁgaaﬁgmdigél'ﬁswm&ﬂ&h@‘aﬂoih@r\m

aspect of the invention, the structural features of the anti-CLD18

anfipedies @ﬁ@mﬁwﬁtmaé%gérsEMB%t&&é@twﬁF&w% er that is t00

hugABRIZE bW~ fON Bar i (o088 Be TWoRRO06H} 33AReGhidd &hain, thereby
antibodies that retain at least o e functjonal prop&rt of thef antlﬁ)lodl S of

20 theSrRIBRBA %’Eﬂ‘?stﬁlﬁafﬁdvf CPBPERorE s pecii caSIIy, one o?rn%o?én and
CDﬁﬁagmmmbxnmmdmdkwttgodﬁeibgﬂb% combifiéy3) Proc. Natl.
recpmbinant n rk regions qoskCRRS R realg )1
adél%f o%ar?l re}égéfln mar?%ai thgﬁ%ﬁnir Vi%)manlzed anti- CSIED18 antibodies
of thewvention. Binding to antigen expressing cells The ability of the
antibody to bind CLD18 can be determined using standard binding
assays, such as those set forth in the exam ELISA, tern

25 Dol HorHHRTOR LT EENEEAEFNBHAEy BB Ty G R SHOR T
of hipdingwebaayinrdiesilespuefy-ansi-f D sdafttb doies pselecteibody, .g., a

hybridomas can be in two-liter spinner- flasksf onaoclonal in

anﬁﬂwaﬁﬁrﬁ? Qlor?%ﬁ%%ﬁa%n\\l/glely, é‘?lp Bis 5an{%dnle%c§r%e§ehere ’ an

prodiﬂrhedymd|a@wsddamﬂrblwemﬂwéaﬁgpmhataﬁ@sm%efﬂﬁ@réﬂ}my 18

i negt?f S%ryﬁconcgntgag%%bqg‘ﬁ r‘?n%ﬁx‘&k&%ﬁ@“%ﬂa@ﬁﬁ%h%z‘” 'ﬂ'z pE‘BP@é‘ﬁmg an
p c

G-sepharosé or prote A-sepharose. Eluted IgG can be checked b

30 eletophogbsislingeniyHiperto ardvdieIrin b iebAEtbaREPAPY oS Eﬁ%‘ 0%,

purity:d pRRWIR] Sehdien£an, Re & FIADGREERIBIY BSicaR e, 97%, 98%, or
concentration can be 20determined by 0D280 using, %643 extinction

cotfierentrrl iAGHRIERASCATIIBRAEILL BR MRt ISR b the
-80&&meﬁamuﬁ@glbﬁmx§@acaemma@gIaa,&menmplmmfmdaesantwalar
to unique epitopes, site-directed or multi-site di cted Jutage

useF 8% ﬁge&éfe?rh%ﬂﬁ forrd %ier?eorrr%lri?gnthgsls otype of %u&:ff%ﬁ&%g Hiore
antibodies, isotype ELISAs with various commercial kits (e.g. Zymed,

Roche Diagnostics) can be performed. Wells of microtiter plates can be

coated with anti-mouse Ig. After blocKing, the plates are reacted with
monoclonal antibodies or purified isotype controls, at ambient

ren lybblndlng



30 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
viigvyglopedawith ABTS substrate (1 mg/ml) and analyzed at QR9fFda:6902

Alt ively, the IsoStrin Mouse Monoclonal

oS R R P R R A s oo . A B !
1493057 peid e tered doueteribainpyethid paverertererdsdloly diogremline
anglysishalloBisr Jendemonstrate presence of anti-CLD18 antibodies in

sera of immunized mice or binding of monoclonal antibodies to living cells
expressing CLD18, flow cytometry can be used. Cell lines expressing

5 NatgallyeQr Ritan ransiRetiormeikiddiapa e JRIVE GoNtRISoleking Srtibd@ies,
expression (grown under standard growth condjtigns) can be mixed with
vaHsag%aﬁaéh?fgﬂﬁngfofffmm%'&ﬁgg}%mﬁsaafeéf%@otﬂ%féﬁﬁorﬁfa cast two of
supéticatamts diffierPiR Seifiaitissg TRésE BEfecand cpechieiicubaiedeat AG:ding
for 30 min, After washing, the APC- lexa@47-labeled,anti | .
antboe i A A TR E ey heRe Rl R ey for an
conditRengnspiieppdmatpraskitrblly- gtadriingomérdl samples can be analyzed

1o by flow cytometry with a FACS instrument using light and side scatter
prog}%tiesvto ate on single, living 15 cells. In order to di_stingég}iéh .
Sridsstilsdabarsim darYs iro R spERdIB e’ ferasihyiBan

meﬁﬁw&lmﬁ Nds tt]gﬁ:anﬁét@ﬂ, Q;f,l %ﬁg@&fﬁﬁlmmnahﬁm%%ﬁngeuﬁable and
transiently transfected with, plasmids encoding CLD18 an uorescent
h A rmineon

maT AT TR HE B ES HEBL B RISEUR! Y uTE 8 Tt S pyes The
detected umatdidiesent disorasaenaarciyainnkidb amantibadyesidirehoeetscoded
As.the 20 majority, of transfected. cells express both transgenes,.

15 o By SR eine R SR ek oo Sggdheed by
matksloexpreiisispectlis pwisgeaas Nonbpeeifly sntibtidissisiahim aivo).
comparable ratio to non-transfected cells. An alternative assay using
fluorescence microscopy may be used in addition to or instead of the flow
cyt%éﬁ%%ﬁ??é@ﬂ%{) aantedxstamesEhersin wiacerpERastigiaakbody
exaiplaad RYHuarescensrMisr eseamisiddghtdupetiooprateinsiend spays a

internalized, if cell ce] contact tg neighbouring cells of particularly )

20 paRCIR CRUIOSSRSCTES) & o HEEER LU o Cifrateoas sabarifen
of @leDdéhaceiort apiirniieddsy pjoddpedtingaultbreiaanditides imiypddda B cell
cultuing niher el densitin  sipndardized mpmnersiog i o
detachmen ?e.g.lﬁm EBT Graceutage), processing at room
temperature, and adding inhibitors of endocytosis (e.g. sodium azide) or

ACHMAIQLS, O (L G AN SAHRUAP ChsARS ABRGN ARe1 RYCD L AEIRGHRG A Rt are

cloning of cells maintaining CLD18 in high WO )

25 20@%9@9?%%@#2@%}941@028@%& S tHeccambinani cieang, Fych as (a)
selgatiginwithantikioticsh tEmephitansiected seifiePytmmidnemagesiic or
or FACS cell sorting, and by limited gilution cloghn%. mmunofluorescg?n%?
micFEEESRYIEe e?“’fg'd%eﬁ%ﬁ'st%t BriNEREO P BtEIBIB UnfoBYhLdoma
in gecpapddnimehized (i cattoding ingl b dnibmacionst aclivaddsrtoeliviogxpress
cells expressing CLD18, irnmunofluor icr nalysi
pedgilieich e i RN A L

30 transfettiotvdil Bagbads hbgativand ddiramsibadies PEPBEE. coxpresssidnesgeted or
9rouLa CAMAGF Slifles HRdee %?Cgﬂ%l%o‘gmc' Cwqm%ﬁéglobulin gene
DMEM/F12 medium, supplemented with 10 % fetal calf serum (FCS), 2
mMEHSRAS R SOBINY 35 RY58RFEillin and 100 ug/m1 streptomycin. Cells
can then be fixed with methanol or paraformaldehyde or left untreated.

Cells can then be reacted with monoclonal antibodies against CLD18 for
30 min. at 25C. After washing, cells can be reacted with an
Alexa555-labelled anti-mouse IgG 15secondary antibody (Molecular
Probes) under the same conditions. Cells can then be examined by
fluorescence microscopy. Total CLD#8 levels in cells can be observed
when cells are methanol fixed or



paraformaldehyde fixed and permeabilized with Triton X-100. In living

cells and 20 non-permeabilized, paraformaldehyde fixed cells surface

localization of CLDI8 can be examined. Additionally targeting of CLDI8 to
wighdgunsions can be analyzed by co-staining with tight junctiogpraskensi3o2

ucg%@%:%% -%Ailgfé%%@[easeg%%t%gjeﬂﬂti@lg%g W‘ék%ﬁﬁﬁ& Le'aﬂ'ﬁyotic host

S
localization within the cell membrane can be examined. 25 Western Blot

Aneeli BUgaste a1 Raflhafer istedSdr ARty Wactatas BERgEA isplls,
WesteragBioting. ﬁﬁlﬁfhéﬂ@?&%H@?Eﬁéf%g%léﬁs%m@.ssing CLD18 and
appropriate negative controls can be prepared and subjected to sodium
dodecyl 30 sulfate (SDS) polyacrylamide gel electrophoresis. After

5 eleslopbonesknthe Sepastigshanigdosyvilkbé: fiasisiareddomisocetigseaic
membranes, blocked, and probed with the monaoclonal antibodies, ta be.
to<TERTIE BIRIRRE BB s AT e Pyt SETeomh e oy
dewslopeatiditeECics vhsnatacolit@ ROCIZIOBOBDFREGTIHE RROGE0MdBEA0 that
Irnmunehistochem :CLD1&: G f stedfof .
rea%‘g)t%\l}é)y 1\5?"%1;l C%%%g%ﬁ%gé néggé:lr%lr%?rﬁbgﬁ fs%c%%%?nglggr% i%%yr?nﬁgﬁ ﬁegrg\?vgﬁemg
kna@anere thdesivifié drpraspeccs othanBpnia dransesainRIgdisatetone fixed

1 g Cryosections or paraffin embedded tissue 5 sections fixed with

paraformaldehyde from non-cancer tissue or cancer tissue samples .
DA e R AT H RS gL B APLE P e ght end
camying sesiagraftedriwnots dadenated yih tell inasypiesaidgody having a
spontanequsl (e.g..DAN-G, ? U-I.t, or ICATO-IiI or a}fltéelrltr.%ngf%c iorn cid
(e. UL yCfo)‘f8?1q§8Flﬁnemu‘ﬁbstaﬁnfﬁ‘gmanﬁtibl le§ feactive'to ?_B]YE?
canmémigubated followed by 10horseradish-peroxidase conjugated goat

5 anti-mouse or goat anti-rabbit antibodies (DAICO) according to the
vendors instructions. Phagocytic and Cell Killing Activities of Antibodies in
vitrbhin antiveidinsidasnithied) keseisifca yalsep 19 1drd- AnDiselasdrsaibady” as
can b tested iSfantheitabiily {9 mediaisphaareviosisandikiingeelof other

cells expressing CLD18. The testing of mgnoclonal antibody activity.in
vitrdPRP RS Aadiag HtRIPRLARE SRS OTRS FYECIER G S R ASRIBGE | gntibody  that
AntipadgdapasidentealiDediaegipytoiiiciti¢ADCE)tMBefhat specifically

polymorphonuclear cells ), NK cells, mgnocytes, mongnuclear cells
20 0 SRR P EET O PL AN BB G By A o 8 an

Hy ppitjye: disnitynosriafiagatd hufolo WED bY iysjs b@wgmarhavatmgss-reactivity

eryH)‘n rcﬁﬁ&%éiayg@ q_%%ggf X c.),rfpcﬁjiLs_’o‘ﬁ@é} p]?egi@ Q@TEO,' be@ 1B Ps%t:ies homologs).

supplemented wit o hedt-inactivated fetal calf'serum or, alternatively

withsoecertai eivateenfbedamssrbasebriantinby BeewhnBreFeibitetpaterial

targel cRlS EXRIAsSING fe bR dahMarinuse alien e e fadabatisiodaraslated”
cells. Alternative%, the target cells may be laheled with a fluorescence

25 enHBRRIR T A HRIFORF IR WMiGRHPATISTEARE CHETERR! SPEsLPSiEhAtdr e
theconftanaing digandiviieh isrpleases from dead cells can be measured
by a fluorometer. Another alternative technique may utilize the transfection
of target 30 cells with luciferase. Added lucifer yellow may then be
oxidateddiypytabtbec e ntdp, Rurifiedna itiaiine! Spngfssbhn ttetehéoadihedific
at varioy =90ﬂ§e@§éa“Ra%n{[f@éﬁga@itcwmg%@%@&9 Bs Hseehay neeativeo a
control. Assays can be carried out for 4 to 20 hours at 37C depending on

30 thenserssesminaitypatigsad. SapHAY cdhcherntibagid Rindstondis sy atfinity
MeasEinG Ik 1818398 6f dhsupresancenefothe s th@Ainds to the predetermined

antigen with an affinity corresponding to a KD that is at least two orders of
magnitude lower than its affinity for binding to a non-specific antigen {(e.g., BSA,

casein) other than the predetermined antigen or a closely-related antigen.
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WO 2007/059997PCT/EP2006/011302 chelate in the culture supernatant.
Alternatively, luminescence resulting from the oxidation of lucifer yellow
can be a measure of viable cells. Anti-CLD18 monoclonal antibodies can
valsspbetesied in various combinations to determine whethereyti@lysissis: 1302
enhanced with multiple monoclonal antibodies. 5 Complement dependent
cytotoxicity (CDC): Monoclonal anti-CLD18 antibodies can be tested for
thelhgbtftiito M didB-co cxssinbeeemaristynetmdsdwa tesdpniuds digsociation
exaqRlinrsuhineenpiameilcan iR aliainag ar.blrad in a manner
known to the skilled person. To determine the 10 CDC activity of rnAbs,
different methods can be used. 5ICr release can for example be
5 measured aeelayaisdymembianedtimadbiidy earde gsskddadt Is(hy ahat is
pr%pidiﬂn%kpdﬂdgv Pl ael%(lcéursli%)n ses?%/. Brlilefly, target cells can be washed
nd5 X TOSIMI Can be Incubated with vanous concentrations of inAb for
10-30 min. at room temperature or at 37C. Serum or plasma can then be

added 1 2yfinal 1568 %%@%&%ﬂagﬁ 9% ‘ﬁlé‘BﬁeEEtﬁn%%%ﬁ PEYBALEDRY lass,

37C for 20-30 min. All'cells from each sample can be addedto the PI
solefitsatipe e sniipdyThangpttiiancens feciapeianay o bterathediadayses.
1 0 by flow cytometry analysis using FACSArray. In an alternative assay,
induction of CDC can be determined on adherent cells. In ong.
embBUifTBht B L EAYTISI2A RS Sb BHE 24 RPBLRSE (AR HUSE iR & the
dersity et oh3objkod/veell be tikaleGultureufiat-Boitemumiieotiepdlaigside or
The qext a .growth medti%m.is removed and the cegls r%.incubatetiin ¢
triphCAEE Wit SRR OAIEs CoRtar teld T8 Thetb sty Wit Growth mediht™"
or geosdhatetefivrmacantainingnii2%oasdpehich foasthetdetmrimtgationaliy modified
ba [ [ ' ively. After incubation for 20
= m%§%%g%¥§gﬁ%mﬁs%%ﬁ%%§§§?%§l removed and 20% (v/v)
human plasma or serum in DMEM (prewarmed to 37C) is added to the

Ce'@@ﬁ&%ﬂ@k@%ﬁ%éﬁﬁ anathemeRmirsat 37 & oM aféﬁmfe@ﬁ&%@ﬁ'iﬁ or
are added to propidium iodide solution (10 ?/ml). hen, supernatants
ardigdpichain IrpBeelmlin ity BheEmin  disrEttbibRatEag immediately
fluadsesince £MISIION sHpREeXbitation REhaHBNcodirgsxsetial pAQ amplete
usipg.a Tecan, Safire. 30 The percentage specific lysis.is calcylated

20 o L Raaty s pep e A e Cnen T APRElOBL (aatbod) gene

baékgmumdﬂdﬂdzn@ﬁ@é@ecmwmmnysi@@tm%; tmrdegmxgyd)l&cﬁ@@vill
WQRAQ/102339¢ %%JA%B%Q%%Q&%%%@WM@& Atgliigration by
monoclonal antibodies: To test for the ability to initiaté apoptosis,
monoclonal anti-CLD18 antibodies can, for example, be incubated with

C'—%&%iﬂﬂﬁé&mﬁlﬁé@'& SomENUIRE of JEATOMNH &8 nce to

transfected tumor cells at 37C_for about 20 hours. The 5 cells can be .

25 ha R dstE ARSI o ARR SXHLE MY STRR B 1Y BRESUTBAERR]! Hgmbined
incythases withAsdiew!y Ydgaringated withkdreeat. APC (BD biosciences)
for 15 min. in the dark. All cells from each sample can be added to PI
solution (10 ug/m1 in PBS) in a FACS tube and assessed immediately by
floWleytermetiyudeiakboieindltteridtiveysed gemenal inhibiidadofo include DNA

cellpralifEetipni nangeiana! anthadicsd Q680 RS S EE SN randed or

commercially availa its. The DELFIA Cell Proliteration Kit

30 (PelwmdiErrardaiabulprefman 0 4o b lkoriraeasiNhmunoassay based on
the measurement of 5-bromo-2'-deoxyuridine (BrdU) incorporation during
DNA synthesis of proliferating cells in micr(r)élates. Incorporated BrdU is

deteRfedUskiy BB HETATAREIRIHURB IR HEF AHEBHY TR IR SR apeen

deteelinegd. CRitstafR “isolated nucleic acid” means according to the invention that the

nucleic acid was (i) amplified in vitro, for example by polymerase chain reaction
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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 they form highly fluorescent

wihstataseagth components of the DELFIA Inducer. The fluoregegpssios/o11se:

me d,-.utilizing time-resolved fluprometry in th QN iS
or b B Ly et e Suaiof L LA o example by
studresdgoaut grialcnttipores wictidpatibto GLIDY) Swithedaed piotesamapls by
2N HYATINARLER: ST CRICIEN IR EATYRANEARAR SEilable for
tumors inoculated with 25 cell lines expressing CLDI8, e.g. DAN-G,
SNueMpWRticnArTeRpaliage APhAdrsBEBINER. . HEK293) to determine

5 their eﬁic_acy in controlling growth of CLD18-ex_pressing tumor cells. In
VIVR AR Al e BRI P 1R S B URPHISRI DI Hbination
inununocompromised mice or other animals can be performed using
antiiguiskeonusisinvsitfonvhighinsaiss bamdessymmdteiaalasinbi pigéerred

mice fRllewadsDY astionff furmatkeinjaimeasyredhessifiadsi@otnRquences

antibodies to prevent formation of tumors or,tumor-re%tﬁed symptoms. .

AnHBORIRR? denalpERpE R e TR R SN EFTRRE 1 AR drid. The
1 ¢ thexapeutishefligaey oliespeslive anbhodiesd WQilso functionally linked to the

2007/059997PCT/ P2006/011302l 0 regutge %umon}(l;rtowtlh, metastasis Mt a

P TERRBFRRALLS Lo M7 A G Ter 0  SETMtad e

applicitioncal sther fanbstmatigdinkedysithstatiprelsigs coninvtisdaetore naturally.

inhibitors, cell cycle blockers, angiogenesis inhibitors or other antibodies

to determine synergistic efficacy and potential toxicity of combinations. 5

To Aralsizis taniib Sith asfecryiseungie s By pisoBidS endierinvapiiopr peptide,

15 animals canbainaculated withentibadies Ak GORNAITeRE8ARAREE another, if
thoroughly investigated for symptoms possibly related to CLD18-antibody

thethiy 2Soseipe e aadid b VR BphIRa it of CHI¥1 B fbRigRswn or
pariigsatbtisicbdai xR ah&d R 1B ®xpressngdissuesiénehsd i shomatiaid

and lung. Antibodies recognizing CLD18 in. 10 human and in other .
S GORIESEO] ST 36 o b TS TS T R S dfeagione!
megtiatsid, yeapplidatio exptesono conall GpeBearftiberites!in hukadns 2 coding
Epitone mapping, Mappi | j [hdi e
2 e sttt o scripton of
ProwdondRiethdids Witheeangingial ginenshiicintes kogiAg sequence or said
ISENa89803:340 wbansin GpiNpe MrRRRINGAREAGHE RPBEGAGh protein or
Practical Approach Series, 248 by Olwyn M. R. Westwood, Frank C. Hay.
20IP%%%cific/Multispecific Molecules Which Bind to CLD18 In yet another
embodiment of the invention, antibodies to CLD18 can be derivatized or
Iinléekc'j to anather functionaltrp?leculeﬂ ee,g.éoano}ggg Re &%?nort%r%eiqnvemion
25 (e. .,ear%eﬁﬁb Frxapgr%sgﬁ t%oﬁe?\eF§ 4 %lspeéﬂ‘% ormu |spec%fic molecule
whizlorbines, tailmedtiptebbiddip g siw scordurerst apltoges. Eotrekanplentarwhich
antoagy:.2%: gl AmImeriion cagde nelnait ked (e SR MieAlcular
coupfing, genetic fusion, noncovalent association or otherwise) to one or
morebedinasiisdif dhnbleeies, S PRaT SOHTFIERLISRRENS e aRE 5, regulated.
binging i etiGe MRCOrERGY.siBE RIRSSINMaREe M kideaDISReRIIEHAGThe
multispecific molecules 30 comprising at least one first binding specificity _,
30for BEBABANFY S5k hifERRt Lh OMET T ra YBEARF IR FRDitbpé fh 3
a particubmteinbagisnes aiihg inventiosivéie Fedaithtiageifepiopeijgian and
Fc receptor, e.qg. human Fc-garn | (€D64) or.a human Ec-al
recgﬁ?(%ir?’?e’bé ?%(Fclggﬁgfcgﬁ re@éprﬂ%? Pé.g?’&ﬂ%?p%rsee ureerfcﬁigjr?‘\ggnﬁ% Y enee
inchrdeshbidpecifidoan dpacifispbcific mutecidbashpabtessibhindinpbotquences
W%QI%QQ%?%E&JJ&%O&Q{Q&- RR@ad0 P RmmP el ECR R aB Eriptional
Fc-epsllonR expressing effector cells (e.g. monocytes, macrophagesor
polymorphonuclear cells (PMNSs)), and to target cells expressing CLD18.
These bispecific and multispecific molecules may target CLD18
expressing cells to effector cell and #iay trigger Fc receptor-mediated 5
effector cell activities, such as phagocytosis of CLD18 expressing cells,
antibody dependent cellular cytotoxicity (ADCC), cytokine release, or
generation of superoxide anion.



Bispecific and multispecific molecules of the invention can further include

a third 10 binding specificity, in addition to an anti-Fc binding specificity

and an anti-CLD18 binding specificity. In one embodiment, the third
indinchspesificity is an anti-enhancement factor (EF) portioR.§.8péhos/o11302

molecule which pinds to a surfage protein invalved in. cytotoxic activity and

RO R ST PO g FArERE IR e may

"andlsemhanrementtadasiosegostion mapdiean antiaochselbefurstional

antibody fragment or a ligand that binds to a given molecule, e.g., an

antigen or a receptor, and thereby results in an enhancement of the effect

of thechidiadoidreinvierting fhe therF@remeistor or ‘targpiselregagerelatheto a
5 "aniEERRANGE NN REIVHRATOR 428 Hied-am s 1a6aREOh R APt &filbnce

antigen. Alternatively, the anti-enhancement factor portion can bind to an
enth§ B aFIPEB G ERINtRBHOh EBPIFE IS Wi SSFINERGTI BEcBFRYiding 2

binﬁﬁé@ﬁﬁﬁ%f&éﬂeﬁﬂﬂﬁh 5013 %ﬁﬂﬂﬁﬁ&@%@i&@ﬂh&ﬁcgﬁgﬂb{@?gggn” may
portion ¢an bind a cytotgxic T e.g.,.via CD2, CD3, CD8, CD28, CD4,
B AR b S oA R Ao S e B A B A dRisived

respponse agmaihsictheotangatscalh)icadblof onegembodinpenitydire bisgye cibictahdthe
" multispecific. molecules of the inveption.compri a binding specificit
10 o 1SAEE ROl B B HroEaryollc of eaker o LR TRARaimels. tpremoletiy be
chaimdugitieicandtibayoitiaie Atseserptidight wisaimes lecaindiring dgeaer comay
any,maginalraamep fisdCR asta5Bhiast Eﬁﬁﬁﬁﬂ%iﬁ?”a%&lﬁ%%ana
described in Ladner et al., US 4,946,778. The antibody may alSo be a 30

bin¥iighabniEdemfsu ReRib fnau SR PRt eRTURARE D K0 Fipressed or only

U520013404. 8592881 L&-R00H0138939: Manesesphadimenichispralficof the
and multispecific molecules of the invention comprise a binding specificit

15 for SR AR P SSTHAI BreRbMoolf HpoYIpscription 1 incredsed
2005992 dRET/ P20 6/D) by 30RIBiy tdcespédfieffecicipalh fiocha
second binding specificity for a target cell antigen, e.g., CLD18. In one
embodiment, the binding specificity for an Fc receptor is provided by a 5
moRwseiotrak amtilob cre three fsimelingredndini toig o ibienierd ibylhdmmaamoters for
IMHROGHOLUIN 1 (95 &3S BHMEISN, R S BRofR CERRP HrRf8kerCand
any of the elgéht_ amma-chain genes located on chromosome 1. These

20 geﬁé‘éﬁéi?ééﬂ T th&W%@R@%Q&%&%&W@M@%@&SW fused to a
isomwwéar%r&m@@%m@ﬁ&me C«;Etﬁa!;%%m%ﬂc;%eﬂiﬁé Q{%S&Séég. human
Fc-ga RJ (CD64), Fe-gammaRl| and Fc-gammaRll] (CD
e BIIE JRErR e AP e G ARAT e ko) 1O WG or ot
higmaffiiity Geigaditialll inkkea(gyoduction and characterization of these
preferred monoclonal antibodies are described by Fanger et al. in WO
88/00052 and in US 4,954,617. These antibodies 15 bind to an epitope of

25 Fo-feepridiar | (o ehg ainreriion. ot F dagainiivrayrisica alsiusehiehits oesingeneral
fro%é&ﬁx@%@'%&ﬂh&ﬁé’?tﬁé HedESRRIQE RNea BHSE RIK HRAINGS AR pride. Tt
blocked substantially by physiological levels of IgG. Specific )
antiEGARRHSER PUHRbBHRES HiRRRfl THAsIS wéht%éﬁt%ﬁ@m@bemeﬁw gy be
inAbudtdrofbresadyneneidily. In other embodiments, the anti-Fey
receptor antibody is a 20 humanized form of monoclonal antibody 22
(H22). The production and characterization of the H22 antibody is

3 0 dederibpetfitrEdazidnd]Ref, £hati{itoO8%] hdhuenlinsl ad&Hdihg)tvd88G5a 0N
and WO 94/10332. The H22 ant ucin Il 1 as depaosited at.
et 8 eior BcHE GARRRY WIR R SR TR AR igeBhon
desiftetivieleineo2CTedptnhaseve de deediberNG. IE RIoL BERFraD Bigandng and
othgrppaieired, embrAlmeRsS dieibiRding RReclicly fanan SaHREeRIRhik teic
provided by an antibody that binds to a human IgA receptor, e.g., an
Fe8iohdorebEmalare- A inredretdadys, Re BmidifyBriinierkardteralhyand,
not blocked by human immunoglobulin A (IgA). The term "IgA receptor” is
intended to include 30 the gene product of one alpha-gene (Fc-alphaRl)
located on chromosome 19. This gese is known to encode several
alternatively spliced transmembrane isoforms of 55 to 110 kDa.

Fc-alphaRI (CD89) is constitutively expressed on

monocytes/macrophages, eosinophilic and neutrophilic granulocytes, but
Nnot oNn non-affactor caell noniilatinne Ec-alnhaRl hae medinim affinitys for



5described (Monteiro, R. C. et al. (1992) J.Immunol. 148: 1764).
Fc-alphaRI and Fc-gammaRlI are preferred trigger receptors for use in the
invention because they (1) are expressed primarily on immune effector

weelsegsemonocytes, PMNs, macrophages and dendritic ce#3/ER)oas®11302
expigsseshaidpiie1 A/eNe!mitthien QAR W RARARE NI Dfaflis kind are
mediators of cytotoxic activities (e.g., ADCC, phagocytosis); (4) mediate
enPiiaR aitgeRisH: SOASi GRRSF SRR L eiER™iN T SeIF- otRyalg, Plasmids,
targeliegdadheibeiopReise bemo disnemic erbispesifipmaleduls issed herein
comprised of two monoclonal 15_antibodies accor?ingntgl the ith-ePtiOQmH N
WHEERSHAD TESS 18 SRIS T o RS R R T AR S B i B o O Y

5 pretonin iy daskinghidn dacivgliciHC mategehdeotlyarf ahtilrodsomal DNA.
predominately working by inducing apoptosis. An "effector cell specific
antibody" as used herein refers to an antibody or 20 functional antibody
fragmthet thetobifidsrecsioe 68 poruiidvewithes il PrsrerSIRNtibBdie the
for (458 4By e SHPIBSHMMEN HER: RiRdheRG eGRAICL ISR CIBESR!I8:3 &ector

site which is not bound by endogenous immunoglobulin. As used herein,
theXeprin “whighithehanvyetbrndnar IS BEIRFATRI 18 R SNy 8o Aebe
1 o effged@r 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
andtk aedishinglydvag aytelytiwith celipe(CTd shekilfer wadlsicnatid ainki lenivellgeid
MagARANCS IRRECHER, LA YR LRI PR EBRLANOR U 88 aiso
ceITs, granuloc%ﬁtes, mas celis, and 30 asophils. Some effector cells
expebss wpooiidiftisasabienid aprbidirppOGNepRIIRdiRE D FEMARCED Nl are
15 PrefaRegdampedinas: an eliaciprGall iscrRrable of MNAGIRY acid sequences

antibody-dependent cellular cytotoxicity (ADCC), e.g., a neutrophil X
caﬁéﬂ@%gnawﬁ@‘?ﬁﬂé@tﬁé BB otbRssed the gty denino acid
whighiRxpsesndaRcrie niolvefidncpesidsildlingnaidaigetseglisnaad exhibiting
presenting arcgi enj to o.thgr WQ 2007 t(S‘)n§?999.7PC'I'./ PZOOG/O]&%‘EO&e d by the
coMoBRa s CTHEr ARTYRE S EIRE S SRTARY 10 R STRAT Srasan y
antigedific lnuolbieraeiibegirrents (ar éffpotomteliaeny Fragocytosbiadiagef an
20 2NUAED arﬁ)eftscﬁzi'.l« af o éos%éﬁa%ﬁ" df"},%c? PSRRI P LARBICHRLESRy, a
on an e? ctor Gell &n be regulated by humoral factors such as cytokines:
Fosarineglanesifiebsigthoferpecs gammpRiffasissepcfouict Hereplaces the
up-geawrted Dy intarferon gy adii bildis Lonaneeh XRIESSIOLD1S and
increases the cytotoxic activity of Fc-gamrnaRI-bearing cells against )
targerieratvetrectans af sad wﬁ%’aﬁééssaﬁrgféﬂe*ﬁr@?gstgaﬁt%@ﬁlsﬁlgwd lysis
targetygeticlQciargetgaY. 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
ovdrexiréssippr & LBHSHChlisceskiliedsim h € b IS typipartic il doke sagquences of
cells. i ifi Iti ifi es,of ' InR:
pe e e e e oL L gu e e
Prodilizto bind G& 18w 7e:s8plr) ChBlyegieny ek heigites [gagqgkor highly
4,474,893, 4sREAYND he@lorRcapaingat RN tephnichieR: 2aRAsISURT it is
bispecific and multispecific maolecules of the present invention can#e
30preﬁa}‘§albl§‘tﬁgﬁ}l?é£ﬁ’f§ théoconRsE hifaMg shediftitRasd go thar 1 or 2
antizkeRranshantin b DALibindirocIpreificiiesiosingerhepeodsidsiowndinatieble
art. For example, eagh.bipdi ecificity of the bispecific and . .
T CaE LTS B BONEa e BTt A Db el i agprs
to apeciiihediddbed timediinding 25 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-thioacetate (SATA), 5,5'-
dithiobis(2-nitrobenzoic acid) (DYNB), o-phenylenedimaleimide (oPDM),
Nsuccinimidy1-3-(2-pyridyldithio)pro‘gﬂonate (SPDP), and
sulfosuccinimidy1-4-(N- 3 0 maleimidomethyl)cyclohexane-I-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
inchide thnee dAeceribed hy Pariliie (Rehrina lne Mitt (102KEY NN

25



WO 2007/059997PCT/EP2006/011302 are SATA and sulfo-SMCC, both
available from Pierce Chemical Co. (Rockford, IL). When the binding
specificities are antibodies, they can be conjugated via 5 sulfhydryl

vb@@gﬁwgs@;gthe C-terminus hi_nge regions_ of the two heavy thﬂ*@o@a/(}_lmoz
parficylar 'Xe"&%‘é%”%’ﬁ% PHImENt e NG 1eaion s MOdNRd8 SROMIN e
an odd number of sult ydry residues, pre era%ﬁy one, prior to conjugation.
Altensdgioagidsonediferigsibe cﬂﬁkﬁ@% apihmibaientsdenion w_@gamet \z@_cui@rllar
ang,oL0eHRsesRemheRd Qﬁ%ﬁgiﬁl%%”c%é%gégé‘&}%ﬁ 'brl%l?sﬁ'i}ﬁ:ﬁﬂ%éﬁ toa

particularly useful where the bispecific and multispecific moleculeisa
ARSI A5 DEPRISREANCERNE RYISHAREoHS g AfsioRdsrb Rptimization
5 bispecifienehnaulispestic maReul@oliheinveption, e dERLEEEIt in an
molecule, can be a single chain molecule, such as a single chain , | |
bisB@tdfﬁi%th‘wa%ﬁ‘%??ﬁbq%s%’ﬁa‘??ﬁigﬁ EificAIRABTEES G Ry GRE-2tien of
si_ng’mng_la&iim arifibagy anel @hinhﬁgrgxs_ieﬁe_hﬂhamgm_rsaqsmgie_\&hhm_said nucleic
bs?&ﬁ"‘iﬁ _?B%%C%igr%’s@&rﬁ?%wo Qinging defermipants, Bispecilic.and, and
multispecific moletules can also epsmgle chain molecules or may
corppsieskngt densiapivtrginticehaniraokeatk seienh od sufitbpdigsaartago be used
10 b-agdhmulispecific malsguigs AR Hesgribry | esgs@ﬁggﬁlméﬂé 22 80ra R sed
US 5,455,030; US 4,881,175; US 205, 32,405; US 5,091,513; US
5,458 1bad ety oA s prefarsd in nedifinsridsnyud asiseiprithg geke of
theo?'md 'gsraaﬁcau&tfsﬂs%ﬁ&m@ﬁw@?mmmmﬁ%%mig@@ ARed to
confirme enzyme-linked imrnunosprbent assay , a .
raolﬁsrrﬁﬂ%%ﬁ%ﬁs%@ﬁ e&{?w@sw&%& FTHLRLLSA T YL Growhreanisms as
inhilz$teibed hardie siernBlet AgsescEdaheelishiom assaymgenediffgrent from
detects the presence of protein-antib complexes,of particular interest
sy B R AR R, T SRR Sences
corsiplesting mggstighb mamp}eghhﬁ@ FeRtand b@giymwmgmé@ammrding 1o
detepiedi sk e 4 -A8 952¥Mslinkag Aalady, 04 R 38RO 3AME hore,

which recognizes and specificalrlly binds to the antibody-FcR complexes.

AtSFREHVRN, thistdrhptered:darl bel etdctad RistierBhprta V8ribly 2 25. 30,

othey, INIMIN eGSR oFOhNSMBLE rdPIa RMEIRYesARME iR HIPBpHNARAd codon

labeled gnd used in a radioirnmunoassay (MA) (see, for example, X
20\ RS O SRS T O TERS o SHELE S SR oy rucleotide

Counsiacemétad mifanclyAssay TeohiguesntVD nucleotides in SEQ 1D Nos: 40
2007/052997PCT/ER2006/011302 The Endocrine Society, March, 1 .
e b iR o I dRAEcADS BoP e S tbokind (B Jribing
y-coligneeny @5chiiflaibn doanté? oasy dGtorastioctizgly. Bith their modified
IMmyRRGANINOAIEs IR RBOIIY ASPEAln e RIRSSALINENIRA RIS Athce or
anti-CLD18 antibody conjugated to a therapeutic moiety or agent, such as
25 g RiBte i caTmRg Tding, KRiRrAMSABSAbErESSEIRY e PPsHiBnsotd ehes ysleic
Fowaa&a@&é@f%ﬁe@tﬁm{%ﬁh@ PR URAcaRIgateRain constan‘% regoilons,
mmunoconjugate ich jnclude one or more cytotQxins are referre
to S PRGNSR, GiRCHed 6P S ORERES S e oLt aemcns
thatfisSES)rifeivad: td (andd id Hadipataiydillsverl sthexaipl e th eludectpral not
ovoslialasin e, dramicidinD ethidiven bramide emetine, MBI, nyciee
etoposuﬁe, tenoposide, vincristine, vnilg}astlne, col%lrlucm, oxorubicin,

30 da@pigrutsaienditsy dnsegdiagt haoiandidigh! nandxdstraneshmithrapnyeint, regions,
actipgmyeig ), 1- 15 dehydrotestosterone, glucocorticoids, procaine,
tetracaine, lidocaine, propranolol, 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), allcylating agents (e.g.,
mechloretharnine, thioepa chlorambucil, melphalan, cannustine (BSNU)
and lomustine (CC), cyclophosphamide, busulfan, dibromomannitol,
streptozotocin, mitomycin C, and cisédichlorodiamine platinum (ll) (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 vincerictine and vinhlactinel In a nreferread embodiment the



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
“Qymtgmeggadlophannaceutlcals WO 2007/059997PCT/EP2QQa/@ 12 ifnz

treg R furhaRg: ggpcer. The antibody
con u%%’tﬁes vent(rFoﬁnF%an e used tg; mod| veqn biologic TCT co
ol

5 be a protein or polypeptide possessing a desired 5 blologrcal activity.
ChAPrOEINSATEN HTCITElE, TR RSRA N HAIE] TAIT. B SIVETRGRIP, G120
acti\Jre fita ragr{ﬁent tHetddt, ISudh lds hbrir ritid A cdéeudbhhbhb@ ekbtoin, or
dip PR Rt R S OTa T ST SRATOT 1e S ST Br ST e EToRcy; b

10 biolegicalyrepansednedifiefs-such asdar examplgsiymnlaltineiseac 180
interleykin{y (IL-11), jinterlepkin-2 ("1H-2"), finkerleul¢in-6] (IL1GDL 1 1 1 |
grmsmgaescmrma@mpha@@e@mw@tmnaaﬁgﬂm@@tcwcecsmﬁm 180

granuloc te color? stlmulatln factor G CSF 9 other %rowth factors

Cg r

Teg ﬁﬁ@ T fabeit J&SL h”f bpdie qiq wef

@c@badm&@@ﬁ@ E@LE‘CGACTACGAG 240

Immunotargetrng Of Drugsin 1 5 Cancer Therapy |n Monoclonal
Antibbehe BIFC2ARS arp00
R. Liss,!IHG. iéS 1 Hélidttdm dlmAn be‘r éJFfor bru Hélive
Coﬁ?‘ﬁﬁf‘eé‘“ﬁﬁug ngery?%cF ES: f RS Cln%%?rce GTCEéS CCGTG ﬁ%{’% 300
(MarceBekkerdace kB8 MinEhotpe, "Antibody Carriers Of Cytotoxrc
Agents In|Cancer| Therapy: A Review”, in Monoclonal Antibodies '84:
Biclogitai~ 20 misg ChAR TABpligations, Pincheraet al. (eds. ), pp. 475-506
25 (1985) "Analysis, Results, And Future Prospective Of The Therapeutic

&E%%%@@E@M@%yaﬁa §E3°m fBeragy”, in Monoclonal

Antlbodles ForCTafncer Detection Antfﬁmeég ﬁl?i:aldﬁrv‘%n eé(a}l\cgeds(s)éﬁ 3_0
30
e G TR
30 62 119 58 (1982) In a further embodlment the antibodies according to
@GTﬁE‘ket"&ﬁW e afows©
for thelahtrﬂ)bh té He' be c'ré |th (&%%éty %ngglélr Q%éi%éégtrcﬂ 0

Compos(trons n ano er as ec he resent Invention provi

35 COl@é&&'&@&@@s@@b@ﬁﬁﬂ@@ﬂ&@@b@@fﬁ@@ﬁﬂ@ﬂc@@ﬁmm@frem'rca: 180
corhpinétionl of antidadigs of thelpriesent inventibh. The phaimalddutidal
COMPESIGORET AT B FOnMASIEE WHRC YR TCCAGAGCAGCGGCCTETACAGE 180

2o ssTeCERRRe 0Nz homece ol grepable o

or auu I Kin j t n | n n
00" ???Q@Y‘tg&tt‘h? hrwrrrﬂ nts1an ferrrprrmr;rerﬂgc o

Remington: The Science and Practice of Pharmacy 19th Edition,

o e s T

two or more) isolate invention which act by different
meghatistsaesaneantitodyrvhichpredominatelycasts bycichaeing 360
CDQ in kcormbimatibri Wit anldthklrldntibotly Which|pleddmihately acts by

indtRAG EPEHIGSE A RaFATECEGHE ST MR pEEHIGRS G e TATERTIGT Qlsd ¢

>9 can he agministeradin sombination therany |- sembinedwith ather 40

agqnts, {91 expmple| the compination therapy can ingludg f¢ompesition
of t hezmesenctmemd:mm etdeastome anEMRilanTRiorEJent orcat 420

least one immunosuppressive a ent. In one e@?gﬂg}%@&gg&&&@%&%ﬁ’ﬁ%‘g
agﬂ%ﬁ%ﬁﬁﬁﬁﬁﬁ%ﬁ A RaEOY Y| 1

GTGEGTGGTEGACGTGAGCCACGAGGACCCAGAGCTGAAGTTCAACTGGTACGTGGACGGC 480
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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

voelgnoxidgzelebrex), NSAIDs such as ibuprofen (Motrin, Adpibs/Ep2606/011302

fenoprofen (Nalfon), naproxen (Naprosyn) suIindac (Clinoril), diclofenac

V@t&r:en)s raxicant (hetdene)doe G ARCRAThOIBRICGT 540
dlbbl%grﬁhablurhbtd)hb Rélafen)] Ietobdlatl(l dlhb J b&Hdrﬁdzhnlgjh% ro%
GRSt hAth (HIGBCH) S TARATOHREP BHRBOEMENS AU therape E 40

age@&m&%a&%&%m@m&éﬂeﬁe&e@%&&a&%&a&a&&e{g@n ofo

regulatory T cells|like low dose25¢cyelaphosphamid, antirCTUAA, | ||
anmedrespa@lmrlt@xo«:wm mmmedmm?mm 600

embodlment such therapeutlc agents |ncIude one or more

R S

cyclophosphamlde (Cytoxan, Procytox Neosar) In another embodiment,

antibodies @ictire presestimenticlTreaydos @heiastereddncesmbertion 720
15 witth IgHéndthdra euﬂ|&|d éntd, \Whidh | rlelferalb%/{ show thelapbutid efficacg

in PARERS SRR SI T GER A aRRaT R ART g S 72

cangehriidetanather erbrdiment-the-antinodieseh thervamionaay so

be pdministered i ¢conjungtjon with|radiotherapy jandiar autolagays |
20 penphe'rateccemmmewmmn@mmammﬁmwmﬁsﬂﬁmﬂw 780

embodiment, the antibodies of the |nvent|on ma be administered

R e ¢

25 anti-CD40 antibodies. 10In yet a further embodiment, the antibodies of the
INVeRtiv My e AR AEIaRe 0 TAACORTISIFIAHGIE AHTR T BB ERtih 089
in drdler to ehHanée!do IéHént abhkﬂdtidnlb\ls used héteir, [ i1 11
"ph%ﬁ?ﬁgg%%rcz‘a%f %%%:% ahle Cattier inauae gTa:r%}}%Gr? Gqfighsoﬁlﬁs

30 diSQ@&@iﬁﬁéﬂ@@é@c@@ﬁiﬁ‘ﬂﬁ)ﬁ@ﬂb@@i@%&ﬁﬂ@éﬂﬁﬁm(ﬂg@ﬂi%t%&@@IC 960

and phsarption delaying|agents,iandithe likgl thatare physiplagically
COIRPRRTISRS P RSRSIEBIA IRE RCHPEPISGRABIE POP HTHERERRAGBACTCCOCTG 960

mtramuscular subcutaneous arenteral spinal or epidermal
35 admlnlls raFonsf}a gy yilnjectsion or infusion). Depending on the route of

admig @@@a@@la@caﬁﬁye@orgmund i.e., antibody, 20 bispecific and

multispecific molecule, may be coated in a material to protect the

compound from the a tlon of acids and other natural conditions that m

inabHUAREAE cHBuR. esxe%ﬁa?m%feg&ﬁcﬁ}ry%eeﬁtauaggﬂ HoRpdiy the

a saimthﬁhm!taaa;seﬂ‘n&d ésbetbad llmalmg |ﬁabmimt;r cth@lse glalieniaadmpoucithin

and do S not im desired to ical e (see e.d...Ber
R R R S AR

|nciu@m@@%@m@é%m&b@mﬁ@%msame Am&a@&tﬂﬁiﬁsﬁﬂsﬁom the

'nCogfgﬁﬁtlgggsantﬁgvo%qfréofma%%mrgaal'Pegeaﬁeﬁu%m@m ID NO: 46

ric, phosphoric, sulfuric, hydrobromic, hydroiodic
ph@ép’ﬁcﬁ@ﬂ@%ﬁﬂ% R tigasveihia abRT RBRIEXiReaYaFiai R GaRsEmtHogons:

aligasie, MOBSE and dicaraxplisraaiss, RnemihsybsiluiRdedENRICIACNRd in

hydroxy alkan0|c acids, 'aromatic acids, aliphatic and aromatic sulfonic

45 oD EAEHHRe TSRS MB&WS???&W&?%%&&WM from alkaline
earth metals, such as sodium, potassium, WO

2007/053997£CT/E%%%0% 1113024ma ne%| xr:{]g Cg t%n’s’a e(ilaEeS tlc!)kguc"i‘gotldes
werA‘as HOmT nontoxic organlc amines, TEUch agt Pos

N, e ditrer eithybsidhdinmineh Nnmeshgdgnmamaepehlmémamé?m acid or

chqligeisihaneleming: siby'Rnegiagaise. procaine and the lie.
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20

5A 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
waesinedsesults. The active compounds can be prepared witlecamiemdbatoz

will protect the compound against rapid release, such as a controlled

release formulation, including implants, 10 transdermal patches, and

midrsEreRlystharets gahv ey Syatiin deBiser gra dBHE G iBERIpatifk sequence

po:s@mi%@a{bhgmﬁﬂ asmmeasl eﬁii?}%@dj&ﬂ&y{ﬂ%{d ?@nﬂﬁmhﬁﬁﬂdﬁﬁaect to
polyglycolic acid, collagen, polyorthoesters, and polylactic.acid. Methods _,
For S BRSSO Do G AN S Lo 75%.
s skittedeinpieéeatilySae, leagt, Slisjabved and C gnéfetiddyRalekrast Didfg or most
Deliver Syste o ohi d., | Dekker, Inc.. New YO
o e s S b e S T b s e
admapableanbriibrithyine pedcosmproacstibiise daniepowid wing, snrother, with

CORRMINS Rt RGRATRY Worh Witk RAMAEHM 4P BIRSIhISURRAIMBIO pecific

For 'example, the compound may be 20 administered to a subjectin an_
apprbpelEaienrrrveer exhminieotides biegest samdieensIPRdinssEberrdiipns
10 acaeepta&@i@i%@},egtﬁ inghiiacsaline st gk oM BN spiaﬂﬁuaﬁfy Manual, J.
Liposomes inc ater-In-ojl-in-water CGF emulsions as well as

co TR (ST A WP S F PANER R aalos: B Cold
25BhanmHeehdicdlbynateehtabi® carfiensinCituaiecsieiteMaojldenias Balliggns. M.
or dispersions apd. steri ersfqr the.extepporaneous, prepagation of
e B R P A AR B0
_agmig’b@idfzﬂﬂéma@éﬁf‘!@aﬂy@bﬁ@zsﬁmﬂalfﬁgs_(&&ﬁoﬁﬁ@iﬂtﬁéVaﬂfiﬁﬂcQ&2%
15 INSPIRRAR AGRAYRNTIGAAL MEslimOrBeRNtIn IRsAMBpatinle with thyagtive 7)

compound, Use thereof 30in the pharmaceutical compositions of the

p ! .
inVeRtbAS cémdnBlafet): SabprebhMirdiimebinnduidadEandisy Biate,
incorpRraiesd iR ARPesiHRA AR REMIC RO MRRS KR diRicalferred is
must be sterile and stable under the conditions of manufacture and
StOVAE TR CEABBLOR Cah 56 Forth ARG S RF I GRS W 1 0.1-0.5
208305999 BREPE RAGRG401430PumisregsMulsion, liposome, or other
ordered structure suitable to high drug concentration. The carrier can be a
solvent or dispersion medium containing, for example, water, ethanol,

poRrsffablethmprerglyelsonilsdpy leréglyicol danidrideis polyetppfie amino
alygal nfhing.liked.Anch ufanle Misiresi e iRl LhGREORGhRH WY dified

can be maintained, for example, by the use of a coating such as lecithin,
by YHB (FREPRENENEAD PRSI FSRIMEY (3516 IRISBRE T il GisBebY eRBpERSIEnacid
angegu&h@w%&i@mf Aif %Efilal%gﬁ&ﬁﬁfbétall&/illbmhm%ﬁfﬂﬁﬁ&dﬁly at least
inc isotonic agents, for ex e, sugars, polya ssuchas_... . .
25 mebiihof SBrEIAE BFLERA S et LRSI b o 96%.
absatpiREYObta8%hjectable compositions can be 10brought about by

including in the composition an agent that delays absorption, for example,
monostearate salts and gelatin. Sterile injectable solutions can be

predheidhsyaroer desetibefthodibdecmenses macinvithenr guseeticaph dumpipsent
anapprepyiate solvent with one or a combination of 1 Singredients
enumerated above, as required, followed by sterilization microfiltration.

30 Generally, dispersions are prepared by incorporating the active compound

iNtORquence similarity" indicates the percentage of amino acids that either are
identical or that represent conservative amino acid substitutions. "Sequence
identity" between two polypeptide or nucleic acid sequences indicates the

percentage of amino acids or nucleotides that are identical between the sequences.
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sterile vehicle that contains a basic dispersion medium and the required
other 2 0 ingredients from those enumerated above. In the case of sterile
powders for the preparation of sterile injectable solutions, the preferred
whekheflseé-preparation are vacuum drying and freeze-dryingce/ep2006/011302
(Iyophilization) that yield a powder of the active ingredient plus any
additional desired ingredient from a previously sterile-filtered solution
thetbof ' PE®okagddenfiteris ahtaindstier tbprociti aliseroptimiin aesicatise
reSRRRS el AHNAIBRCHIE IRSRARSRMJEO! FAARIGN SHYISHOME BLing

be administered, several divided doses may be administered over time or

the HGERMEAR A PP BPH Py e GREEE JFTEEhe SERNFIGS iFRIRRRESPBY BREeen
5 exigenaiasiedioe T&e@ﬁﬁi«bﬂ%&ﬂu@&@Ibnﬁe%odﬁe%@@@ﬁﬂurm\ya@b&ﬂe@uﬁﬁo by
formulate, pa nteral composi%e(f)rr:]&m dosagegmé t form for ease o
adﬁﬁﬁ’iB?Féﬂ% EXa (O N)a1I (8} 8111117 SosA SR RRER B R FRRRETson
refeentp qanysically disegtentnitssuitethdeau m’tamqbasagé‘sxfobt&ﬁ to identify
subjects to be treated; each contains_a rm|n uantity of
act?\&/léf com%our:i cafelf:é ated #c?%ﬁo ﬁ%eestﬁrél Iﬁ.‘ ?gé%t% é?ég?tln()f the
assoqistors iith cmmwmgggmmpzbm;mmﬁé, rexjunesgs of the
10 PhSPARGEHIS f@ig&hﬁ%ﬁ@&%ﬁ%ﬂ%&@&md%%eIhwnm% theqgo,

invention are diCtated bﬁand directly dependent o the unique

chmaierrsties Brreslc 9@@6%@@%*%%&1%&%%%@% 1970, J.

effegbomigiaasiexed, Bpd{Rnthesdimiainmnaneiinmbaait &f Pearson and
compoundllé such an active 500 ound for the% atm nt of sensttlvn

indh/RIG&s. ERBmpRs &aﬁhéﬁ%c u - &ceeptabl&aRtidRRENE COX‘P‘“‘”
inchidgragiy w&tﬁhsehebtaeaatlﬂgmiamss SliEAR S BRSO, aEl TastEha ST P,
hy ide, s d Ifat odium isulfite, sodiug sulfite

1> %@ﬁ@&)ﬁ;l sgl OX|dan %cosnﬁc n(wf gécgsc%{’%vﬁrpa ml’:ti(al%e %encms
bul@t&t@@hyﬁimaﬁﬁof@l@%@rlbmmwnyé‘fm@toIuene (BHT), lecithin,
propyl gallate, alpha-tocopherol, and the like; and (3) metal chelating
agents, such as citric acid, e@xlenedlamlne tetraacetic acid (EDTA),

sorbhpIPeaFERIRER e hEHevlatd, B IFETIHRINgS her PvEliserapddetical
CORRRSHIRNBHRINA YIRIORS e tBRcps el Hvientien tneluci@ ﬁinessmam? the

for oral, nasal, topical (includi bucc dsu I|n rectal, al

20 andRSPRSERRSRLY R DR AT tﬁ’ﬂfél*nP £ 2 to
preﬂﬁmﬁe&&p&mtﬂagaghﬁﬁtyrbm@mayebetpmpa{mw.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"@ar;smpfémsmgsupnwmé subjdctrhadagformssancen dnitee fasie ofagimilarity
mogle af, %‘1‘59&%” LOSRRPUNLREAFIME RY! reﬂﬁﬂ&iﬂﬁﬁwa%ﬁ&/or the

combined with a carfier mate rla to produce a single dosage form will

25 gedeiaipBhien oLk dhtha eHpD iU VidicH Brote@e s théva e lar
eff%ﬁ&d?éa&mgralbﬁn@ta&a@mﬂwe HRdiRer eabindhisasest wiliidNgegoline,
fro t 0,01 per t to about ninety-ni cent of active ingredien
or RSB R JEOB M SPRTEI S0 00 BRVE e b SENPSraEith elude
froglyaheuyt éenﬁecemdonamud:s&&nercesnhsﬁftmw@msanﬁt@mmem (©)
'”Veé‘éiﬁ eY"h'%Q:aéﬁ ?tl;“swt?n rvg‘glél n%gu?ma?rél%}mn ls%ﬁ ma(’ilﬁ istidine; and

pessaries, %ampgns creams, gels pastes 5 or ép ay formulations

30 corﬁcﬁlmmtsmim cherigad é@ahe)kmwn it gl vddb esapio gaistend adagenic

forgs4o ' RAFURIS AR [ONSOT
invacion H\%V%Rg(f)%ﬁé/o 59T P e 2006101300 |cr§cr:ﬁ%§p%§vsg}:rs o

spralysinsipaprlinsagies beraubsdtuisdoes Cﬁ@lsaf@gl‘ﬁfl(‘?ﬁéedpafbﬂéﬁ'éré}?dhty to
Inhailﬁapril Emlapﬁyﬁcglgwmm@ﬂ?w@e ma%lua@l@hséﬁrﬂe eRaFHtiaASng the
with a pharmaceutical y ac ahle carrier, and w y.preservatives,

oS P AHHS  SOH bl ALt TS s SR frdiep the
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, subcutaneous, subcuticular,
intraarticular, subcapsular, subarachnoid, intraspinal, epidural and
intrastemal injection and infusion. Examples of suitable aqueous and

wioRaseeys carriers which may be employed in 15 the phamaeeuwiieal: 1302

10

15

20

compositions of the invention include wat 0 h :
IR ERRt A WA IR MR Sin AT DACHOIRGHHE) 2 sned
mixtimeisthembly vegetetistois, Bdbhsasnshdinsil then GIMFEEARIS o acid
esters %Jch as ethyl oleate. Proper fluidity can be maintained, for
exam%fle,'by the use of coating materials, such as lecithin, by the

maintenance of the required particle size 20in the case of dispersions, and
by-Hie Mee-Af sHdAGANSmPhesaAaRMERSlioNMITIRY RistBRtian befjuvanisin

such as preservatives, wetting ggepts, em Isif}'n agents and dispersin
agHits CmrBinERGIdST fﬂe&ﬁr‘&ﬂeﬁfﬁﬁ?ﬂﬂefk&& e%‘ﬁ?g‘rf%so mgﬁ%%éj reor?gu }gsdog The
bothdmogiesilizationl pratenkiesy andlpyrthedbrinstusianatasgrioi€lq binding

antibacterial and antifungal agent example,.paraben, chl t
v e e e A
isoipniseage pisrsuEhirssugarscisodisiduehiofithe, leaonthehlike ¢anstane region,
compoRY AN« addiion RiIRNGCAABRIRISN A MIRINIECIARIE e ability to
pharmageu%lca?%rm may be brought about by the inclusion of atsgents
whishddelshe aipsgeptioreemehredoui nthemriifimomibrdnat Biddgeiads ! iand
on%grglag imgnt the monoclonal antibodies of the invention are
administeréd in crystalline form by subcutaneous injection, cf. Yang et al.
(2003) PNAS, 100 (12): 6934-6939. When the compounds of the present
INVeiGn g MNINeE AN 200 T0SARERE THE RAGHS/DLI B02salvage
pharmaceuticals, to_ humans and apimals, they.c e given alone.or a
1%%% 39 hFhat

phaFRFRIS RIS FSS B SESHAHRG HSF 8%a B4 §8BIE (ore
predes alljecit 80Q0K) ohaeibecingradi€i2rdoomibipatioimieithig Fe region, cf.

Pharmaceiall acpapiabis eatisr. BReGAIESS, Qe ' Rlhermore be

ion"se theé compoun the present invention, which
mainbreaseé hymmisngabiuatigardtethedircainnat shd ) Fubiiiedng gyeonine for

COMPERILANS O g PEeSEYtMyeRtiaH: aiRiarmRUaee#dQut position 254, or by
pharmaceutically ac_cep’[able dosage forms by conventional gzgﬁif
knowbstsutiogbserBmadarRFY RIRnHIEALPRR ﬁﬁéﬁgxféﬁsUd% b e

ingredients in the pharmaceutical compositions of the present invention
may be varied so as to obtain an amount of the active ingredi hich |
AR e 0 B2 LT e O T o et O Bl o
patigaheompetiiio, Andinode thé adiitindtsafion ewithplat Heingtibsdéesocan be
the patentThe, seRsiei dospacicuel il daRand Hoan anershhaly anached

pharx acokinetic factors including the activity of the particular

25compdsitionaites BRsehtinvermsivemusRidorsahAsGecthf atfinity of the Fe

adrg_é iﬁgqu@‘cm\%ctégggtgfv@gml?g{%q?ﬁvi%ﬂ‘?e‘%‘l@ af ﬁgﬁ%@i&t@eafﬁmcs of the
partcular pompoun eing employeaq, e duration o L,

othertihediss dBrisoRRtRIE BT oM n&fdafS: SR Bl e e 26735
parfigriRi-aRRpasiionsnRIDyackthelags sexbyeightircontitionngdife@DC.

health and prior medical history of the patient being treated, and like

~ factors well known in the medical arts. 25A physician or veterinarian
3 phavisigeatstinaty, skillanother astrbadireedilymigstmmineaankepieiseditredhgandomly

CegNE BTSRRI A are IRl a0 HORRY QN Y SHTE by saturation

exampr} , the physicCian or veterinarian could start doses of the compounds
of theuingention erd gy cehitting: PRdfRd cElHEMRBhsRdadis e 8 Risscreened
Iow%rtgglr&iggaggggwred in order to achieve the desired therapeutic effect
and gradually increase
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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

wifegsmidghyan effective dose will generally depend upon the,£36tQ586 /011302
desgcribed abgve. It is preferred that administratjon be inli;ravenous

intraffultar "SHOFAPRATE R SPLLLEh &s,ngcel ), as used herein, is
20@:71_1:6&&9937 FK&T/EPQGEIQII)ﬁquhref&gahth_ﬂmi rekqumbprwdmam been
theﬁ&%&%&t{?ﬁasfﬁge&d' desired, the gitective %%‘A% dose of g theraneutic, oty
composﬁllon may be aaministered as %WO, ree, tour, 1ive, SIX or more
suBedtwepaadiministerisgisephiately dbappropriad istehvalselhrSeghset thigain
5 93, QRIRAANY: IMANIbLASRAEE (DU IR LIS RASSRIE 107 &RECMARINAA or

of the present invention to be administered alone, it is gre_ferable to
adPRNISEERFEA ARRYBTATS. SUGR FrRaPRMN CBN Al ARGTale AdEEtISH) daithsHarent
In QeR, ebadistnihdhraNtihasdianotibs By e es hecammig sedgidrein.

by infusion, preferably slow continuous Infusion over a long period, h
s PSR BAR oS Y Ee O EXPE e TERISSARHAREE. FGHO eells,
adrrigvsttellioan dynaliodpe parfisrmed 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
mohathesed herenpribieseiThésubiateinddndoe aotdnmime droradiusten oymal. The
megsing e, AmuAkaLscating mengelenabant-CLD1S Ahantbadieson.
upon administration in a biological sample by using anti-idiotypic
antipeaiealsy i @y genthBad OIS, SHEPRARSS: IPPYetAH amphibians,
em%@ﬁigg@%‘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
adniristered s gegimearintattugifigsaneainfising ehamantipadyndgaingirising
CLDAS followed by annfusion of 2 antibor, against o Dag conlugated o
to a radioisotope. regi’m%n may pe rep%a"fue1 , e.g.,g to 3ays ter- o5
Therapeticrosmpwsitoher carte prtad inisteratcgrittednedicdhelewiowd's natural
Knowp,i iU‘BﬁK% &R W_Hﬁ?péé‘f&ﬁ{lgf‘é{&%ﬁl@'HP&E}%P@&%%‘@%@%@BEH&&. For
e inventio m wi I

composition of t \ n can be administered with a néedleless '
20 hysoaeificajaBsisa g auftie SigeH Akt Ad gt Eghlishidr dansegs and cither a

5,309t dd By RER BRsgll? Didfenathdesy DBkl Ssdd L& 0hat
US 4,790,824; or US 4,596,556. Examples of well-known implants and

molI G HELRIPHERR PTRB Ao LRI HBRE AR I L D18
4,48mi603 andiigheelisclgpessatziMplargabte Mmician hisipohpimmpafgene can be
dispensi edication at a cont rate; US 4,486,194, which discloses .
e R PR S R B S bt B S R R B
25 4, 4411233 \MOMAD TS0 99ctPE HEPD008/0¢I230 R eviicthel inoimsdsavy chain

megicatign:infusion,pump;fordedverid mediceliomal @ Weqise usion.  gor

rate; US 4,447,224, which discloses a variable flow implantable infusion

appERcissmosmah(sotiskhbyraienasjeodadimo 9d) it ABd Rigb degsgenic

OSTRRiGaRYEh FIRIYSRAAY BRI BAYING MidiibthaMbRIICeRPIHMSNESidbes of

US 4,475,196, 5which discloses an ogmotic drug delivery system. Man

oth BN B AR G R ot AP e d8ire REAWAMIHhOBE) bY
30 skilleddrpthezavt D) eessaibiamibadinddnis;phewantiigdies of the invention

can be formulated to ensure proper distribution in vivo. For example, the

blood-brain 10 barrier (BBB) excludes many highly hydrophilic

compounds. To ensure that the therapeutic compounds of the invention

cross the BBB (if desired), they can be formulated, for example, in

liposomes. For methods of manufacturing liposomes, see, e.g., US

4,522,811; US 5,374,548; and US 5,399,331. The liposomes may

comprise one or more moieties which are selectively transported into

specific cells
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15 or organs, and thus enhance targeted drug delivery (see, e.g., V.V.

Ranade (1989) J. Din. Pharmacol. 29: 685). Exemplary targeting moieties

include folate or biotin (see, e.g., US 5,416,016 to Low et al.); mannosides
wd/raezawa £t al., (1988) Biochem. Biophys. Res. Commun. 4S8 #£188);11302

antibodies.(P.G %1 SmaB &t al. (1995) FEBS Lett. 357: 140; M. Owais et
al.%%%%? ' !rﬁ?rﬁfcrc%. Agents 20Chemother. 39: 180); and surfactant

protéironghecistofibmEage Brayidesogspsidarariqngy spsardings: he 4 meshrism
emhpdiment olthsiByantioeribs:theraRavigico MPAINES Gibie iNKeRtion be

are formulated in liposomes. In a more preferred embodiment, the
lipGSBHEEeD 85 HENINS Lo MG HAR B Y S ¥host preferred embodiment,
5 the therapeutic compounds in the liposomes are delivered by bolus
injection tQ, a site proximal, tq the desired area, e.9.,.the. site 0 r.
Th eor%tbbsci 16 Mus [ge“hl%’a’ 0tHE Bx aénytﬁgfee%a%yvsvi/%né% %?%ée%}(?st%f. I%he
mustioenstapieungertnebto tuitisgis AP PR AT e Aniibsticagé dednrension
be Dresen : inating.act . :
R e R ey
cakibetroraielis Picprebeneed rrBeREStisalbtrandp Brdiicarlsomanpherpeytic
10 ThisseaR beAene yfesthaasukRWR ithenaily Srgoblii BRGofatiesofitianay
antibadies or. by use of F(ab)2' fragments. WO . .
208G PEIE DB LSO L Eiebdna hsse SamBissdeotsing o 2
"CunsinghampRuiodlesdioibunid o eithith 7, i¢eshaaydes(1992) Biological
activities of polyethylene-glycol itnmunoglobulin conjugates. Resistance to
enzymatic degradation. J. Immunol. Methods, 152: 177- 190; and to
"LaAdtibddy(E0p5) dvistentiafsliitadnpfetosfdityntbélolsatiribetha cell-killing
15 SAURI ASTURGRIUUROLd 4icSdthal hoft itharAREHIALY RlEHM S es, which

osage" for tumor therapy can be measured by objective tumor reSponses
whigisfeebleitmerims haniprecst pairmmatkashbylatarédsdhse (CR) is
defined as no clinical, radiological or other evidence of disease. A 10
partial response (PR) results from a reduction in ag?%%eggate tumor siﬁe 01‘d b
greAtaF thar SeRyMEtHEh Hhee BHOYrEURsh R SR e g col's and the
charamedizes thendinedibbpoifhealjectiEcRino tespofise ofiimmune effector
"therapeutically effective ge" for tumor therapy.can.alsp be me
LR o et
compmulatibte idhibittersiterivaskbews\ddfineddin wocariraaft oGctasy brepewed

pregictve ol ellicacydn BHEEﬁéJ Qs Altgrnasivelyedhis RIORSH%EER tumor
composition can be evaluated by examining the ability of the compound to

inhisistEeatigrotheh ispdipispioLiEen PrSTRIRHAR SrS TR e IO SRRy -directed

pragtitignessihiberaprytically effiective atueubh20fOhBUErapeUlsd to tumor-
compound can decrease tumor size, .or ﬁth%ﬁ’ %‘2 ameliorate symptoms in

255 sUBREG drrsbrsRIpRes ABdastgy \g’ 558 Hetermine such

amounts based on such factors as the subject's size, the severity of the
subject's symptoms, and the particular Qsitio r -
adnéf%%ﬂlgéﬁerg }s"é%)cﬁ%%'%qﬁ@%%% osition }ﬁu%é?%kg étg‘%ﬁg( g&agﬂmgt?g d that
the @xténtdhedttdebyompibeition Isiﬂdmamesbwgwﬁ@eismﬁmbwmplement
water; INe Gaiel1Cai Be @8 1SOIRICEHITSIeY SARG ROMUGREHABDIC via the
polyol (for example, glycerol, propylene glycol, and liquid polﬁt eylene
30glyshisaerd tsemRIgMaRidAstiNaING nixvex hBrefrdigpelutbity Sdredn the
be painiaiesh Joi LrampliRdcbspielaotmgssuaiasmligsiing Bymultple Clg
maintenance of required particle sizeé'%tg%éa%e of dis§fersion .antd by Use 4
of SURSBEESIFTAPRF RHSBE s PrdPSr RS i B A gEn e >

for exacople; sughras pnivalestietaissiciCag risanmitolodr gmebitsrkbamqponems of
et 8, CRITRRS WAl QRASAIC 54 R R ESHRBI® e

COITY
compo§ ions can be brought about b



WO 2007/059997PCT/EP2006/011302 including in the composition an
agent which delays absorption, for example, aluminum monostearate or
gelatin. When the active compound is suitably protected, as described

vaheme/ddesocompound may be orally administered, for exanppleppdtiian 1302
inert.di imilable edi er . . r
B A0 TR R B0 Yo SERGR NI REN ger
bisp&efiedmadldeprusifiesviteco sepesitbatien ostnlemiatipaeipes and leads to
desgtibesldgrging el dhe AragentinueRion-Rane ALRAIAHA IS AREHIT3a and

utilities invalving the treatment of disorders involving cells expressing
cLBY®. reteetlinhe, arenlsmsotiesstads st EPEaraant smembrane
5 CUllER ke RmNeWilr O BB Xcvd¥ s O S 41 Ui e St e61SmB @neiNhal Qadhlithbalfree
or gevent %varie%nafi%gsorders sugh as rIihose escribed herein. As used
herSif e 15 IRhAMS fé%ﬁ"%oi &4 8’%%? te human and
non-human animals which respond to the antibodies against CLD18.
Prei;g(r){fud é&pj&c%% éﬁ%ﬁdee human patients having disorders that can be
corrécted or ameliorated %y killing diseased cells, in particular cells
chaxaghadirscbiharinaieatsn explespiofusedtbinzorTien 1 tahmpaves ipcluding
10 NOPRI&RIha? O ibarRRE U RIS ChiBHBSAIMERtsHis cRaam NerRlRitS cell

preferably achieved through the functional pro&ertles of the antibodies of
theRreHfRiPRo FRReRaNE RIRRDISF cridlgteny Nertsry Sompigiint Although
depemdaniceltaivxiaibatcipreagshaiaskysise andibodyrdependanéceltlagues
cytotoxicity (ADCC) mediated lysis, 2 Sapoptosis, homotypic adhesion, .
PSS BERO R AP By RGN CBEL S el b nRspeenic
AD@E@sfnadmaind dfsi-1foploatapler iphegne depiod wudnigasntibsdie $ibfative of
pregent 1Y% nti%p can be used to treat a subject with a twnorigenic

e dis%t}de?@g.%??% disorder characterized by the 30 presence of tumor cells
expressing CLD18 including, for example, gastric cancer. Examples of

tu W%@Eﬂa%ﬁﬁﬁw@%&%pﬁ%@ RPSHALRERY BRI SREOMBAR S onal

all CLD18 expressing cancers and tumor entities including stomach
cafBBPodies IR R arERs FtRrIdDEeBa RERAURTING daReTBva iuA very well

- careehlikirRashrREefe COIIREIZhEAAGRLIBENAlhEaRCEh GRRCHITOfstI&ion of
gaIJbIaddgﬁré%nd head-nec 0,2007/059997PCT/EP2006/011302

20 canPEBPUHHEd SRIERRBAS iy AR IRT ATy ekt BF adti S LREHR 558
e.gnmetasigsiema Thlsh hadfisteuticakdorapasitdreskandmethods of
treatment described according to 5the invention may also be used for

immunization or vaccination to prevent a disease described herein. En
anéter erafsogrrmmnalravssaie Sufrirrdrivedudn cemdscha secrote enegpclonal

levgls s RABIRE PATtic ik fBR of kDB cOBIRYEIR Ot YRR et et al.,

contain CLD18 on 10 their membrane surface, which levels can then be
25 |inkdato Eehtatiadisesisés Hdide A8 {nptontss ot Rowestabed Bodvélin-
Altessativebs: thes aptipmgies 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
sarmplecarmhaieo nprefsaed plenhithitieatiartisGib biantilocey amdedks directed

e e O e B R AR e
30 dewserez narsorh the dumathsnsapnp ey siaa satbenibredhsprouse system. These
refQreReeRAMAlGansARRAIGRIO TG IPVARIOR LRSIty I8 thiRE and

their binding activity 20associated with therapeutic or diagnostic usesin
vitrWd’P‘é?(aﬁ‘?ﬁlPécﬁ’fSi&nﬁB@d?é% collectively referred to herein as "transgenic

mice." The production of human antibodies in such transgenic mice can be
performed as described in detail for CD20 in W02004 035607
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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 growth of
waRiRrkibing of cells 25 expressing CLD18, can be assayechdgfexadmnies:
the ability of the antibodies to trigger CDC and/or apoptosis can be
assayed. Protocols for assaying for CDC, homotypic adhesion, molecular
clugeerimgtberapogiegsisar ¢ desuiitse tibrreional atdbaibietis sofdisectly isolate
Invﬁ%ﬂgg%ﬁm&% UseRiaieligin Vl%ﬁo%%é@%%&ﬁé“ﬁ@b%@i@i the defined

following biological activities: to inhibit the growth of and/or differentiation

of EreEIpE s Rpsak 8t b KiA% A IPexprsUaifgy CPTErRC Y R igngctonal
5 PhAGALHRSIHRRA RGO rrlliexarpssiiget Liddimhemipsaasedf defined

effector cells; tg mediate CDC of a cell,ex&essing CLD18 in th rFsgnfe 4
of HESRenkR =Rl SbEFRIBEEETIRRTRCEY GRBIFEISE T8 ASuifiesche!
apEpiosi Refantelaxpiadsitg BF DibBeidhindped IBMOP0 R héSand Benny
an induce franslocation i ini n binding CLD18. In a
pa%étlrjllg? Z&rnh%%%}%e%%nfﬁeeng t?lént(i)gél\lrelqsgafgrgle5 tg'se T Vivo or in Vitro to treat,
5 prevent or diagnose a variety of CLD18-related diseases. Examples of
CLanilig;lﬁﬂg%qigiseases include, among others, cancers such as gastric
cancer, pancreatic cancer, esophageal cancer, lung cancer and cancers

as Thasnsrste anfifdiesco G181 8. isine s daveericdifete ArmtetcqBimgaled
stoppasiselisriPassipien 1thanihashsinsuprd@inisal sidrriiecisepurkiling of
of these_cells may be reduced or avoided by parallel administration of
StORRREP BB i FERIFSHFS st A8 a?ﬂﬂ%?&a,o&a%ﬁm?&tg Hehd F?c? rcells
ProfaRRERHPCUDI Revieepibzh| ah¢rlatedidrugse cabbitamiavoinatath DNA
administeri e anptibody ¢ ition i ion iR vivo Ne »
15 T e DR Ay eGP S i A et
skitarisudastrise dH BB AL B 15 amtibd Giekr ohehevimy dhaionsainizations

coad IC@%@{&M&%R&&% QRBLMANE UrerRPe vl A48RIRedd 1Bt result in

cytoto ent, a 2 0 radiotoxic agent, antiangiogeneic agent or and
imianithedinspreissivanagjan bl rrauREeh &vitk Gelie S armina e R dnge s ccll
ag@mqg}g&ﬂygqgjgﬁ,@g taysuies. The antibody can be linked to the

agent (as an imrnunocomplex) or can be administered separate from the
agent. In the latter case (separate administration), the antibody can be
admieistenachbatermnaftennreonrcuriterdll ovith the agant @f che bawoni28ion
administered with other known therapies, e.9.,an anti-cancer th -
o. P TSI Slpsas S P e E oS B s oot
anfileedsp bltic wigkstdiaticht ditelis efthatévieD T iawmaivigtehubn enths used for

anpGLR1& A0 bQQieﬁeOfb%k%tgﬁe%%ﬂQP{%EEQg} withighermathesrnsilccrD18
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20

agents provides two anti-cancer agents which operate via different

25 metunisns s s raaticg wddrpr g thpsglgen to increase the
co-ggninistiatienebapr Ripklemsiduado development of resistance to
drugs or a change in the antigenicity of the tumor cells which would render
them unreactive with the antibody. WO
20Q7/0600R 6RE TR 20064 Pradadmgvithe rioarti ciaibedibodiment of
the invention, the subject being.administered:th ' | iti
e A P S B B Rty LIS SPteres

30 VEGERyamgehomedorasiby drokve imicateaadpouerd Sanhitsitisel e ierfb iasgd. to an

PV%ES??J%SQSEH Wit rapallelaplicatiien qf thearQiHas 08k 2 IRYI ket he

penetration of antibodies in bulk tumors. i . :

resulting hybridomas can then be screened for the production of antigen-specific
antibodies. Individual wells can then be screened by ELISA for antibody secreting

hybridomas. By Immunofluorescence and FACS analysis using CLD18 expressing



In another particular embodiment of the invention, the subject Ibeing
administered the antibody is additionally treated with a compound
inhibiting growth factor receptor signaling including monoclonal antibodies

wn@dingtethe EGFR receptor 10as well as chemical compoygdseitaitaitinGoz
sugnaﬂmg ' Lﬁa e%%mesgﬁ EI’LB%Z/neu €58 %ﬁed The antibody

Targe “specific ffector ¢ ector cellsalnnked to compositions _
(e. geqmb@gldmnmmmdtmpmwﬁMem lerw) Bisthié pasisivedir anti-

Ca'@ﬂﬁ?sb&&%%ﬁgl A5 HRGERREUNE @@ﬁfﬁ&nﬁé@?ﬁ%o h&ﬁ{lﬁé i fHERITEEMble

be human leukocytes such as macrophages, neutrophils or monocytes.
OtifEPlenssi R dBCBokin SPITES Sn i UYHIKi R SSaRERIm anStRIY g bysue culture
5 |0ANGRERISSRearRE:seMS-Af desired, effector cells can be obtained from

the subject to be treated. The target-specific effector cells can be
administered as a suspension of cells in a physiologically acceptable 20
So|@é®ﬁrﬂ'ﬁlﬁ1mﬂmm{sﬁé&eﬁﬁiﬁﬂ’mﬁdiﬁiﬁ!§§'{0&bmm stiretiieof 108 to
10%119 JI va i ggq gn the tggra utic, purpos Inl%ene al, the

UCE S ecf!oma using,
amoun e su f|C|en alnaPocar?z ation a r{he ?arg ce &

tunﬁ@n@@lﬁ@k@resgmglmmef wedibiekacDOR kithmgrbys end. gene transfectlon
10 ph%%?ﬁé!&@%?a@%ﬁ%&é MBS UALRRFADAITO H3k) 22 LRES3BY. Wallh)

target-specific effector cells can be per ormed in conjunctlon with other

techniques for removal of targeted cells. For example, anti-tumor therapy

usipgy the, fYIRPRSHIRNSPoHimIRY SREU RIS oF ifacter £olla ARy BiHes, can

these compasitions can be used in conjunction with chemotherapy

AdBfibRAY, E?@&rﬁﬁﬂ%%ﬁ%&%ﬁ%ﬁﬁ%%‘tﬁf]éﬁép%/ YU SEPreSSiAaRAgRd such

dlsﬂmatseﬁtaipmeﬁ&t@neoaﬂm&@m teyuaid taixossedll irejgeoR7Ban62, WO
nti- ipodies linked to.anti-Fc-R] or anti-CD3 m

s o DR R L e R BT st e Y e

ZOWMEW@WEMZ@E@MM@B@%mmhmmmMenddasotic

of R iNeRtgRiFan MaR0E HSeddR EMUIHRELRMARR PHERPIER S or

levels on effector cells, such as by capping and eliminating receptors on

theaﬁélpéﬁlfﬁé&é’thﬁrxw@ﬁiﬁrﬁ‘i‘JFSclfé?:@ﬂﬂbfr§i‘%¥aYFéI%Uﬁe g4l for Yapst cells.
PUMRRSAetd N Bsc@RANARKIANRS (el RAUDeMIaR MulliRReRIiG88d RigReAl IGich

molecules and mmunocomugatlll%) of the invention which have

20 oA TEMR By BRI O HRR SRR S MR er BitreglpptigRiof these
whighitsidg genepierhe rhhsﬁ&ﬁlﬁl&@:lbﬁeuﬁﬁdsmghﬁep{ﬂﬂﬁm;ecﬁﬁ tergplginedtnd
In one b |men ewiot ent ulation 10 of cells .
corsn%??g?rr?g ?afgsgtcce:e S tehemblndlng a%g?qct&é\gthgl |?1k\1/e Ct)Ell ar?’ amplified for
apprepdaisestienter cedislogisdaded up perhantentibydive. Riditiohinint antibodies
COMIBIRBLALSGIN B ARG O&@;mﬁm@@apmm‘fma%roééﬁget

cells coated with a binding agent of the invention can be improve

25 pingtitrgnstivstnplamelpprosiiodn amheqaérhso@imsﬁ?@argerttbewxpression
coaiaekwith thauapPasilians el theliavanipnsamiBaeaRmlysed DY, coli.
complement. In yet anpother embqdiment, the compositions of the
invEBFHE oo BUARREE MR B HICOPHESE OSBRSS GRARE U fgifnals:
caRmisabenashiiiinissarathdog ethi kabish comiplementréxe dantinglyinvithingenic
the pe of the ventl are ons 20 sing.a e

t? éuF iIC or‘gblspe@ﬂcic?r’nole{éz a?nd s%}ﬁijﬁogﬁ.@)grtrﬁ ?%en%g?h iﬂoliock

3Cco Mp’és(ﬂ@ﬁ%)a!rdramxmwtagé@hsﬂmthaﬂﬂé mplém,lﬁlocatéd(ﬁ?%%ol

ProxXmity 1edhe antodies, 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 causes translocation of the CLD18 antigen-antibody complex into

lipid rafts of the cell membrane. Such translocation 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 compositiol§ 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 inununosuppressive

reagent, a cytotoxic agent or a radiotoxic agent, or



WO 2007/059997PCT/EP20061011302 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
wandeomadditionally administered (prior to, simultaneously withePfons/o11302
follguing pdsminisiraiiamel, 2QBad.el the TSRO MIRARNodies (i.c.
therapeutic agent, such as 2 cytotoxic or radiotoxic agent, which
enhaesizatisnpnd chimnerigaiemeutic effect of the antibodies of the
invw&gﬂn&@g&g}per embodiments, the subject can be additionally treated
with’an agent that modulates, e.g., enhances or inhibits, the expression or
actiVivyies megpsionth antthodipmeprebe prs 3y theiBxais m@?h%%ﬁwltﬁaws
5 Su Fi%hwﬂﬁaliedcwtﬂif(iaﬂinﬁ’(tgf%rdﬁﬁ&}ﬁ@h@i:lli@&'ﬁ)N@ﬁ&%ﬂuﬂﬂ@ﬁw antibodies are
colony-stimulating factor (G-CSF), granulocyte-macrophage .
col RS TABRE FAe G TR gFS‘?*?ﬁ‘t‘é‘r‘f&i%ﬁ%PWtﬁ;\T%a“%]&"tEﬁ%Cr“‘i% of the
nechesipdabios M F L HO theai briponanigagieiiis forirdiekdiny tiiee heavy chain

theé%‘%%“@%@ﬁ&%%%?{ fhe.any b&n‘i“c?_ ﬁ?%&hr?é %&e?‘%ﬁ&aixﬁ&@é)%t\?%”%duced
describe he%eln are 3}- glucans wnich are nomopolysacc -arl es o i
bragicleethpikiclysaveidrilieb msgesttypradilgdedyazey ahistprisicg| antdam@nized.

1.0 MiGEAHIARISMDHIRESANRIGHLPARIE R YIRSV ¥R AAMBRAIRS- derived
Fragments of [3-glucans produced by organisms may be 20 also be used.

Preferisliffarsat soin 4r5E S oo e BISEIR VAU bR Fegion darxgd from
Sorammeaa%&laoﬂﬁib f @%@ﬁ%@; %ﬁgiﬁ}%oﬁaﬁﬂ/ﬁ@fsﬁﬁﬂt b@gsbboulsiﬂ@mn of
units, possess branc such as 13(1, ra es..lna ticular, )
TR S RSB SIBTIEC THE KBLRPIEr R o Saine antibody
preseiseaat Clghrléhaintigéth itha sample regimeas iingtheeavyoamt HEht chain
CLD18 antigen..comprising contacting_t mple, a control.sample, .
15 o AR i AR SRP Boics,
allRetomtonamtioifdacs dmpterdse therepythE Blrtib 82§08 r P Sréonlmhe meeferred

and CL DM Bk he:formation ofa complex isthep datried mak %%%%%i ght chain

difference complex formation between the 30sample compared to the
corfPBF ARSI indlicaEvasolghE phedeaE AT IIpRi 8 antigéh ialtRepreferred
sarspissdinsttl neiier ambegincns thedavent©npievitigshamaatheehiriight
detecting the presence or quantifying the. amount of CL.LD18-expressin

20 co OISR OIS0 AL TP S ORI 1 o PR heevy
metheith conspis asgiyradiministerigptocd shibjedt aacdbopesiton lglithelgG3 and
invention conjugated tq a detectable ker; (ii): in jest .
e og el B B S R R R AR i
CLethedipresshisfeelist S alibanddgMs described above are useful, in
particular, for diagnosing CLD18- related diseases and/or the localization
of CLD18-related diseases such as cancer diseases. Preferably an

25 amBURUBREESIPS, preferably CLD18-A2 in a sample which is higher than
the anneumtof aleRd8, wreferabht GhbddsA3rédatantiy! kosagwladsino acid
indicatiyve for the presence, of a CLD|8-related disease in a subject,.in i
partFaUiF MEm s, FR5AnIEn e SAnSis ARART P o Seplpmentaricy
embedmantgmegimccEipRteBoof e tmsentichecamibe ased soytanges within
Corppain Nol [ i ents, lahel i i ' .
immuno%m%p(rr%cggagr?%ﬁéégtc. qt%%%lI?c\%ﬁ%%%%a?/%%?‘i%%l%ﬁg%?@géﬂﬁrﬁ (l-:fll.‘re of

30 surfaRB by Heganss sGEMRcarpisnats isethewmensddy. frsusasie antibadprntigen
also-praviles Metogsdarlocalizing &Y Ye b S e8laieX MRS SiGnic the

CLD18, such as circulating tumor cells. o ) .
properties of specific naturally occurring antibodies by constructing expression

vectors that include CDR sequences from the specific naturally occurring antibody

grafted onto framework sequences from a different antibody with different



20The present invention is further illustrated by the following examples

which are not be construed as limiting the scope of the invention.

EXAMPLES 251. Generation of murine antibodies against CLD18 a.
winmeazadsons: Balb/c or C57/BL6 mice were immunized withceuaangeti¢1so

eX%%;%%&‘ggé?&.?ﬁf&%%&’ﬁ!% ﬁl&%ﬁrﬁ%{&%rﬁz(%@%?ﬂ\'ﬂhéé P. et

1651 pg or 25 pg of plasmid DNA was injected into the _
quabiri¢ Mm&%buﬁ&%-ﬁ )21 Qapsn. §b sl 1NN JerAsh dpad. Sci.

mopogonal gntipgshies) abSatl ondternaiively celiaNsed andl B baatkddl from
or 1, 16 and. 36 for generation, of monoclonal antibodies of Set2 in the

préitice [ aujtRapRse T othak ARG Ide CEHBF RAHNE B 8oRSLSIRYCRSSE dbese
5 wellaamiiadlsdjansfecten] WitfeCf b1 S42.(S R hDIN Qint) salpiR@cek because they

co-transfected additionally with murine soluble CD40L .encoding RN

e R ST T EB AR OT A SErgy Y )

PEI -M?m_ﬁng/d_sringe&edilr_ttrméoul zi]b}rohm_tape ritgmatiyesT Wélmes@ﬁﬁaﬁom

a”%*i’@&’é&&ﬂ{é‘s%?q T ?ee{:%@ﬁ% %{%@%"X@ﬁlﬁfi\%ﬁ&rﬁ%iy

by immune fluorescence microscopy between day 16 and 43 depending

on @ spdkfficvrTaNmi Zaginn proRs cOTUBRY. TIRMIg URBIMIE seendelatively
10 WamhRAGIITHRR MSNG ElEH{ed 3 alls bensisniiyiransiaciethwithige carboxy-

nucleic acid encodin%a fusion construct comprising human CLD18A2

(SELTHHA BRI - TTRrae K SE8IM: Fe PUTRsTRUie iMaN R At mutations do

deteataiia fimmiy elia@sprrsadifitigrdnenereponsteditomse Baysiariesdsn, it is

splenectomy for era {§n of moBgclonal antibodies of. Setl, orgui e were
0 d&

e
e N ST e
three moddtwoad dyspricrciangplenc eroibydfo hgemerbiiohngf propwtisnsimilar to
antjpadies af Se ' i iniest 7 rnagi :
S e e T P
huffaHeEYED sBRRIR R BN ssiony predy ric el sékcTea fas)this maposs: The

thepimuRization REIGGPIR URRLHAIRIRHIGRIBEHIQIREVASIECIMR joining gene
monoclonal 15antibodies. Tab. la: Immunisation protocols used for

ge eI GPRIBRBEOEI BRtEGERRHHABMHRAMINCEIAF pFERGR o1 @ermLine
Imragdaisatientpeatoael (Sallblakhddddddirtions of the variable regions. Heavy and

20  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
¢DNA sequences can be combined with synthetic oligonucleotides by ligation or
PCR amplification. Alternatively, the entire variable region can be synthesized as a
set of short, overlapping, oligonucleotides and combined by PCR amplification to
25  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 transcripts from hybridomas are
30  used to design an overlapping set of synthetic oligonucleotides to create synthetic
V sequences with identical amino acid coding capacities as the natural sequences.
The synthetic heavy and kappa chain sequences can differ from the natural
sequences in three ways: strings of repeated nucleotide bases are interrupted to

facilitate oligonucleotide synthesis and PCR amplification; optimal translation
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initiation sites are incorporated according to Kozak's rules (Kozak, 1991, J. Biol.
Chem. 266: 19867-19870), and HindIll sites are engineered upstream of the

translation initiation sites.

For both the heavy and light chain variable regions, the optimized coding and
corresponding non-coding, strand sequences are broken down into 30-50
nucleotides approximately at the midpoint of the corresponding non-coding
oligonucieotide. Thus, for each chain, the oligonucleotides can be assembled into
overlapping double stranded sets that span segments of 150-400 nucleotides. The
pools are then used as templates to produce PCR amplification products of 150-
400 nucleotides. Typically, a single variable region oligonucleotide set will be
broken down into two pools which are separately amplified to generate two
overlapping PCR products. These overlapping products are then combined by PCR
amplification to form the complete variable region. It may also be desirable to
include an overlapping fragment of the heavy or light chain constant region in the
PCR amplification to generate fragments that can easily be cloned into the

expression vector constructs.

The reconstructed chimerized or humanized heavy and light chain variable regions
are then combined with cloned promoter, leader, translation initiation, constant
region, 3’ untransiated, polyadenylation, and transcription termination sequences 1o
form expression vector constructs. The heavy and light chain expression constructs
can be combined into a single vector, co-transfected, serially transfected, or
separately transfected into host cells which are then fused to form a host cell
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
to express completely human, or chimeric IgG1, 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 another aspect of the invention, the structural features of the anti-CLD18

antibodies of the invention, are used to create structurally related humanized anti-
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CLD!8 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, recombinantly-

engineered, humanized anti-CLD18 antibodies of the invention.

Binding to antigen expressing ceils
The ability of the antibody to bind CLD18 can be determined using standard
binding assays, such as those set forth in the examples (e.g., ELISA, Western Blot,

Immunofluorescence and flow cytometric analysis)

Characterization of binding of antibodies

To purify anti-CLD18 antibodies, selected hybridomas can be grown in two-liter
spinner-flasks for monoclonal antibody purification. Alternatively, anti-CLD18
antibodies can be produced in dialysis based bioreactors. Supernatants can be
filtered and, if necessary, concentrated before affinity chromatography with protein
G-sepharose or protein A-sepharose. Eluted IgG can be checked by gel
electrophoresis and high performance liquid chromatography to ensure purity. The
buffer solution can be exchanged into PBS, and the concentration can be
determined by OD280 using 1.43 extinction coefficient. The monoclonal
antibodies can be aliquoted and stored at -80°C.

To determine if the selected anti-CLD18 monoclonal antibodies bind to unique

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 performed. Wells of
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 IgGl1,
IgG2a, [gG2b or 1gG3, IgA or mouse IgM-specific peroxidase-conjugated probes.
After washing, the plates can be developed with ABTS substrate (1 mg/ml) and
analyzed at OD of 405-650. Alternatively, the IsoStrip Mouse Monoclonal
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Antibody Isotyping Kit (Roche, Cat. No. 1493027) may be used as described by

the manufacturer.

Flow cytometric analysis

In order to demonstrate presence of anti-CLD18 antibodies in sera of immunized
mice or binding of monoclonal antibodies to living cells expressing CLD18, flow
cytometry can be used. Cell lines expressing naturally or after transfection CLD18
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% FBS, and can be incubated at
4°C for 30 min. Afier washing, the APC- or Alexa647-labeled anti IgG antibody
can bind to CLD18-bound monoclonal antibody under the same conditions as the
primary antibody staining. The samples can be analyzed by flow cytometry with a
FACS instrument using light and side scatter properties to gate on single, living
cells. In order to distinguish CLD18-specific monoclonal antibodies from non-
specific binders in a single measurement, the method of co-transfection can be
employed. Cells transiently transfected with plasmids encoding CLDI18 and a
fluorescent marker can be stained as described above. Transfected cells can be
detected in a different fluorescence channel than antibody-stained cells. As the
majority of transfected cells express both transgenes, CLD18-specific monoclonal
antbodies bind preferentially to fluorescence marker expressing cells, whereas
non-specific antibodies bind in a comparable ratio to non-transfected cells. An
alternative assay using fluorescence microscopy may be used in addition to or
instead of the flow cytometry assay. Cells can be stained exactly as described

above and examined by fluorescence microscopy.

Tight junction proteins tend to be internalized, if cell cell contact to neighbouring
cells of particularly adherent cells is lost by ¢.g. detachment of cells. Cell surface
expression of CLD18 can be optimized by a) adjusting culture conditions, e.g.
culturing in higher cell densitly in a standardized manner, using mild detachment
{e.g. 2mM EDTA/PBS or accutase), processing at room iemperature, and adding
inhibitors of endocytosis (e.g. sodium azide) or activators of CLD18 transcription

or translation, and by b) selecting and cloning of cells maintaining CLD18 in high
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cells, by immunomagnetic or FACS cell sorting, and by limited dilution cloning.

Immunocfiuorescence microscopy
5  In order to demonstrate presence of anti-CLD18 antibodies in sera of immunized
mice or binding of monoclona! antibodies to living cells expressing CLDI18,
immunofluorescence microscopy analysis can be used. For example, cell lines
expressing either spontaneously or after transfection CLD18 and negative controls
lacking CLD18 expression are grown in chamber slides under standard growth
10  conditions in DMEM/F12 medium, supplemented with 10 % fetal calf serum
(FCS), 2 mM L-glutamine, 100 IU/ml penicillin and 100 pg/ml streptomycin. Cells
can then be fixed with methanol or paraformaldehyde or left untreated. Cells can
then be reacted with monoclonal antibodies against CLD18 for 30 min. at 25°C.
After washing, cells can be reacted with an Alexa555-labelled anti-mouse IgG
15  secondary antibody (Molecular Probes) under the same conditions. Cells can then

be examined by fluorescence microscopy.

Total CLD18 levels in cells can be observed when cells are methanol fixed or
paraformaldehyde fixed and permeabilized with Triton X-100. In living cells and
20  non-permeabilized, paraformaldehyde fixed cells surface localization of CLD18
can be examined. Additionally targeting of CLDI18 to tight junctions can be
analyzed by co-staining with tight junction markers such as ZO-1. Furthermore,
effects of antibody binding and CLD18 localization within the cell membrane can
be examined.
25
Western Blot
Anti-CLD18 IgG can be further tested for reactivity with CLD18 antigen by
Western Blotting. Briefly, cell extracts from cells expressing CLD18 and
appropriate negative controls can be prepared and subjected to sodium dodecyl
30  sulfate (SDS) polyacrylamide gel electrophoresis. After electrophoresis, the
separated antigens will be transferred to nitrocellulose membranes, blocked, and
probed with the monoclonal antibodies to be tested. IgG binding can be detected

using anti-mouse IgG peroxidase and developed with ECL substrate.
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Anti-CLD18 mouse IgGs can be further tested for reactivity with CLD18 antigen
by Immunchistochemistry 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
carrying xenografted tumors inoculated with cell lines expressing spontaneously
(e.g. DAN-G, SNU-16, or KATO-III) or after transfection (e.g. HEK293) CLD18.
For immunostaining antibodies reactive to CLIDD18 can be incubated followed by
horseradish-peroxidase conjugated goat anti-mouse or goat anti-rabbit antibodies

(DAKO) according to the vendors instructions.

Phagocytic and Cell Killing Activities of Antibodies in vitro

In addition to binding specifically to CLD18, anti-CLD18 antibodies can be tested
for their ability to mediate phagocytosis and killing of cells expressing CLDI18.
The testing of monoclonal antibody activity in vitro will provide an initial

screening prior to testing in vivo models.

Antibody dependent cell-mediated cytotoxicity (ADCC):

Briefly, polymorphonuclear cells (PMNs), NK cells, monocytes, mononuclear
cells or other effector cells, from healthy donors can be purified by Ficoll Hypaque
density centrifugation, followed by lysis of contaminating erythrocytes. Washed
effector cells can be suspended in RPMI supplemented with 10% heat-inactivated
fetal calf serum or, alternatively with 5% 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 of Europium with the
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 can then be added at various concentrations.
Irrelevant human IgG can be used as negative control. Assays can be carried out
for 4 to 20 hours at 37°C depending on the effector cell type used, Samples can be

assayed for cytolysis by measuring *'Cr release or the presence of the EuTDA
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medium is removed and the cells are incubated in triplicates with antibodies.
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
sample are added to propidium iodide solution (10 pg/ml). Then, supernatants are
replaced by PBS containing 2.5 pg/m! 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 éample-fluorescence background)/ (fluorescence maximal lysis-

fluorescence background) x 100.
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Preclinical studies

Monoclonal antibodies which bind to CL.D18 also can be tested in an in vivo

model (e.g. in immune deficient mice carrying xenografted tumors inoculated with
25 cell lines expressing CLDI8, 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 vivo studies after xenografting CLD18 expressing tumor cells into
30  immunocompromised mice or other animals can be performed using antibedies of
the invention. Antibodies can be adminstered to tumor free mice followed by
injection of tumor cells to measure the effects of the antibodies to prevent
formation of tumors or tumor-related symptoms. Antibodies can be adminstered to

tumor-bearing mice to determine the therapeutic efficacy of respective antibodies
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the second target epitope is an Fc receptor, e.g. human Fc-gammaRI (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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to Fc-gammaR, Fc-alphaR or Fc-epsilonR expressing effector cells (e.g.
monocytes, macrophagesor polymorphonuclear cells (PMNs)), and to target cells
expressing CLD18. These bispecific and multispecific molecules may target

CLDI18 expressing cells to effector cell and may trigger Fc receptor-mediated

_ effector cell activities, such as phagocytosis of CLD18 expressing cells, antibody

dependent cellular cytotoxicity (ADCC), cytokine release, or generation of

superoxide anion.

Bispecific and multispecific molecules of the invention can further include 2 third
binding specificity, in addition to an anti-Fc 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 "anti-enhancement factor portion” can be an antibody,
functional antibody fragment or a ligand that binds to a given molecule, e.g., an
antigen or a receptor, and thereby results in an enhancement of the effect of the
binding determinants for the Fc¢ receptor or target cell antigen. The "anti-
enhancement factor portion” can bind an Fc receptor or a target cell antigen.
Alternatively, the anti-enhancement factor portion can bind to an entity that is
different from the entity to which the first and second binding specificities bind.
For example, the anti-enthancement 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).

In one embodiment, the bispecific and multispecific molecules of the invention
comprise as a binding specificity at least one antibody, including, e.g., an Fab,
Fab', F(ab"),, Fv, or a single chain Fv. The 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 also be a
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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175D10 were dectected to bind specifically to the surface of fluorescence

marker expressing cells (Fig. 4, cells in Q2) as exemplified for hybridoma

supernatants 20containing monoclonal antibodies 24H5 (Fig. 4A, cells in
W B»ARYFig. 4B), 175D10, 125E1, 163E12, 166E2 and 49Ci/kPigedz1302

cellg,in Qs ﬁnc‘e‘i‘f&ﬁﬁf'%%ﬂ 0&?&‘@9&%5&”919& w&lﬁél 'Aﬁ;?‘%g‘fggct cell

CLD18A2: The binding characteristics of the |den ified CLD qB -specific

mofiBigehdl- 25 @kih8dies 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 ta%

in &B&%ﬂ%‘g%‘&‘%é%%@%ﬁﬂ%%% feEts ks m%sea%mfmg%? y
5 My@efitdpeatagdisedigd hto GlndikgAdfloopdciisinsestioplotitbesetagmman

causes des C 0 es t 30 |d tlfled clonal antihodi

cann%m 0% accc{r iEr}l osesreé ’blndtlﬁlg 0'f r%S;/o atgrmrﬁ?gﬁ © any of

HE&EQQQb@ImmﬁW gmhsahm‘actbdrmwthcarfhsomdeﬁ&ezmmmode a

human 6180 MRl %rr%‘i%l‘é‘? ’&;:%%?rs%‘?&&&%i%ﬁ%ré éfh&fd into

with a fluorescence marker and CLD18 ¢ were incubated wi

hyﬁh@@ﬂ&-gw@ﬁaﬁﬁﬁ@%ﬁﬁmJ@E@&@@E&&Fﬁ@@ﬁbnﬁamﬁﬁbd%&)
10 for 20 P A ARINVC B0 PSR Rk REHGIALLB AR SPUOUBIRY e ceptor

incubation with Alexa647-conjugated and-mouse IgG secondary
antibBdy MR AL 8 UBBHACSArray, cells were fixed using
CellFIX. As exemplified for 24H5, 9ES8, 2635 and 19B9 in Fig. 5,

moxﬂﬁclongl atntlbo fF could be sexg)a%ahed bas do their ndl

charAe et LR B o P HRTErR tlg"i)roups TF S ES o e°s %’PbOdleS are

unnicdifted G BaAL chsiwviel HE tDSORIRPSAD- HAUSH BHD l'squ/anﬁ)gdies
24 (E b t e

SZEO O\ R I DA «
263%ithig. Benoign) thetibudheslihasitoaicid mderoC BISAS Ithpimsnding is
CLRIBAGMYG: %tﬂ,séaﬁ%s(FC@iD 8), sitodledr OTBRALISER Pé@”%{ﬁ%@%ﬁ@ nginG:c.

to human CLD18A1 versus A2 transfectants bé flow cytometry:

BingiAENSBé cmichgddtstneciid itifids menoen At Bribediasab 1@3!812\24 mAb

isofrmsdvai eNedyzed RylevempQmrinG, HEK 234 -¢¢ Sé&@ﬁ!&%&ﬁ@&éms a
human 15 CLD18A2 % EK293-CLD18A2) "and HEK293 cells stabl

20 g HEIVEF huFRER CUDMARCEISEE) | 7RSSy 7 28) (ERDo31oE DAISAUS R rend
incuﬁa@&f%ﬁ&]mma&m Wit bpridRIRA ISR TRERES FORIRING. (1995) J.

SRR SR, Dok Bl R A L o

withellititeatiandepbsiftd BY mmmmm&cuMdlﬁglwmammmyer 4,

fl R
g?&&gggh%gh%ogc?&%ﬁgﬁﬁg @@%ﬁ%’ﬁ&% entlfa ie |nt e pane&:%: e

25 comprised of 24H5, 2635, 26D12, 28D10, 37011, 37H8, 38G5, 38H3,

39%4%uﬂ%@t@a:§%€f&%a&%%dﬂﬂ§&9 i @ﬂa%n’églgp%c%ﬁ:i? , foran FEReeptor is
1939, 45C1, 125E1, 163E12, 166E2, 175D10: onoclonal antibodies
43RK vuj@(:ia_y an antibody that binds to a human gA 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-alphaRT) located on chromosome 19. This
gene is known to encode several alternatively spliced transmembrane isoforms of
55 to 110 kDa. Fc-alphaRI (CD89) 1is constitutively expressed on
monocytes/macrophages, eosinophilic and neutrophilic granulocytes, but not on

non-effector cell populations. Fc-alphaRI has medium affinity for both IgAl and
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25 and 163E12 bind specifically to human CLD18A2 but not to human
CLD18A1 (Fig 6A,B), and (ii) monoclonal antibody 37H8 binds to both
human isoforms (Fig 6A). e. Comparison of antibody binding to human

woalkhdhdhoersus CLD18A2 30transfectants by immunofluorasegness/o 3oz

microscopy: HEIC293 cells were transiently, transfec ith 3
et C e
or(Blond8A2. (SEQ 4D (NP6 Cniiihah Redevecish bumapotesy divd 4avihlont our
chamber glides. Gell ' ' | ftar 62 and A77,
el ot S B e RS R T

200Higsd907 FcRiERRosositgothtisi distik Sikrdationady rsnpeen
5 at RLGRHeRNARNBGR cells were Biginaditicam Ad.exampS-labelled

anti-mouse Ig antibody (Molecular Probes). Binding of antibodies was

evaluated by fluorescence microscopy. As shown in Fig. 7, antibody

37P4.3ppadifiaaly reaeteshwith &3k D8RR (FigriZéer brtcopbwitfiob GlsD 1idAthe
(Fig. 7B). In contrast, antibody 26B5 was reactive with hoth, CLD18A,
TG 5 Py A e DB AR SRS OO, or. e

37%@16@8?@3@5,mhagma@r@@mgums@i wam@,saﬁﬁoml}igh
10 S1fzgad stB , §%§.’1§5f§<§§e§ﬁ§aﬂ%@rM&{@d}%@e&mﬁ&a@am%s g,

living celis“and parafo de'tixed cells was 10 observed. The
antibteliesohngaedtesislinfformmedisia brakrecadifinteam ercsaniatioa refiratisens.
(Figlci{Gin8 Ge1B i 2 2OMIBSk ARG WhaHoN 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 nativelepitenesiasdaung eixpbe furadecofdivngeplised ®f. two monoclonal
Determination of endogengqusly expressi ell lines; A CLD18A2 .

25 R B d (SECMONE: 7760, HaE SompE g foncronal
analyises:to sscheanarel ldinibedp mresgrassitalyoveik g 2indemngrCdistard the
Ca%%?%%ﬁ&d&'g}%&%% a}ﬁi&A‘b'?ﬁiaGBh%fh%%ﬁoé}@GC-“
(JCRB0834) and KATO-III 20 (ATC% HTB-103) and human pancreas
adenocarcinoma cell line DAN-G (DSMZ ACC249) were found to display
rol;thst'%ndgag?r&us @p;&rﬁlésiaﬂw&L%_aﬁéE&g -ht?ggiﬁxil%rﬁiﬁﬁiﬂi? Masntibody or
confirmed on protein level by staining with a rabbit polyclgnal serym

20 o A CSRL A 098 TSR GHUBBR G ERISFeef Ay Sef s karred
ClLda#Bodisdificaatih diiestgad invertival biatededhce:cnpady sife fatdrGells at a
SNl{-lW B\ UiSGC(:)-tALgnddléA'g bl%%u%%llls were growp on chamber slides
under StRRUAT G Conditions TEelRs Were Untixed or afférnatively fixed with
methanol and stained with the respective antibodies. For antibodies 24H5,
26821, 60N e AR G0HDs HU RAME-r3805 288 firhdnd 201 Wbtk involved
42E12, 43A11, 44E10, 47D12, 61C2, 75B8, 85A3, 9E8, 19B9 staining of

25 tharcEieseiffeter\phase ik A HUBBRJIRHERMER! iASFAgPatsdLie dhel 4geRitiys, and
antibagdigsndriades b2 AR ImEQ3E tespbREE Bx ane dR AR e SRERRR cells of

recognition was assayed and cel| surface stajning was observed gn. .
nTREIPLAE ERRB R PFekIoe1ay SRREG AP aBU e LA oL cluding

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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WO 2007/059997PCT/EP2006/011302 homogenous staining of the cell

membrane either preponderantly at cell-cell interfaces or at free parts of

the membrane not adjacent to other cells. Other antibodies stained
vilissetgsiaeh and aggregates on the cell membrane altogethggr/mpao06/011362

demonstrating that the respective antibodies bind to different epitopes

TS B G R SHETRet SPROR S i By tens. In

assoktagorbodidens S s ifestbacel (car Bhapitcyless acicesssibidigapriefaetmsd, or

nomhBGHaRRsHl A2 BiREQl 60430 RAHREX AR AUARRS EHOVn e
cytometry: Surface eégressmn of constitutively expressed CLD18A2 on

ICATEOiedhy hameuGtachony i aisoniakinalyee $Hmmy exorreay of Fo-
5 Thig {3 SR MR BL B hnA TOBY! &%\h%i%@ﬁ%&%%%ﬁ IFN-y). This

monoclonal antibody 61C2 or 163E1Z, followed by incubation with
AleXHBRTR SARIGEYOR Hinteasst the gy io asRrPanfib sl ikaeamngrcells

cellgahaliarpativaly stoeirtdinaianBiingwas 195sa 380t nfiew or a target
cytometry using a BD FACSArray. Fig. 13 shows a strong 15binding of
61C2'o at least 70.3% of ICATO-III cells and of 163E12 to CLD18A2 on
KATO-IIl and NUGC-4 cells. i. Sequence alignment of mouse and human

CLDPABAL and CLD18A2: Human CLD18A2 (NP . 001002026) and human
2o e ol P e TRGert b Gl P o o

N-téahtanderatarod by CLDLSrilite (NRNOOR7BOPsferARA ELBOdBYCnts, the
de%&&%@%ﬁi?@&h@%@%%@%@ é@é]le'ﬁ{}{}‘égs?{% iajien $lesReeailecLD18
14). vity of an

molecules (see Fig. |. Reacti f antibodies with murine
cLisesAvARe vdefBOCEBHBA2 analyzed 25 by flow cytometry: Binding of
the identified monoclonal antibodies to murine CLD18A2 and CLD18A1

was analyzed hy flow cytometry. HEK293 cells transiently co- transfected .
25 i PR SOE B FARS R AR PR & CLORIEFE ! ERTEPNGes 8 Tioge using

or whthrécHlicreatquee (searker, abd KR CEDIASADEDERJE) N&S: 86ad. Sci.

37 wege-inculbated with hybridoma supern t ining the human
s R R A 2 L A il o
163EenmbisspeliNsligchoi@@min. at 4C, 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.

20 FigI.nlﬂ?%m m[sg@cg}ﬁ@gg}ﬁlﬁ]ﬁgm@l \gmolecules of the present invention can be
20Q#pR39 BIR6 (ERZMOGOII3A2.050H8S38PRc M40 ¢ b dhd ahdingRi@ng
any of the marjne CLD18 [sofarms, 37011, and 163E12 bind to marine
CLETEER A R VB1ALE S SR S BBt Tiithe o Sxample
CLextBAdiraiaCiiadi 842y Tdiete dritibatiies até walitdpleibolsdsecule can be
detering & RYIeHal Rieal SHRISIPMGCRRALANERAIRRL the binding

25  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-thioacetate (SATA), 35,5'-
dithiobis(2-nitrobenzoic acid) (DTNB), o-phenylenedimaleimide (oPDM), N-
succinimidyl-3-(2-pyridyldithio)propionate (SPDP), and sulfosuccinimidyl-4-(N-
30  maleimidomethyl)cyclohexane-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
Gleﬁnie et al. (J. Immunol. {(1987) 139: 2367-23735). Preferred conjugating agents
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5preclinical studies. Altogether these data show, that monoclonal
antibodies of the invention 24H5, 26B5, 26D12, 28D10, 37011, 37H8,
3805, 38H3, 39F11, 4106, 42E12, 43A11, 44E10, 47D12, 61C2, 75B8,

wePrAe/#56)719B9, 45C1, 125E1, 163E12, 166E2, and 175Dg8gewmiaiadsoz
again 18 repres iversit i f.bindi ‘18} I '§ ig}s t iford
L S B P ARt Gpocitord
diffégent properties described in examples 3b, ¢, d, e, g, h, and j can be
used to categorize monoclonal antibodies into such different classes. 4.
Immunohistochemistry (IHC) 15A CLD18A2 epit(égg specific antibody

geNdiate thsy Hindingi2REEHN S (heepapibrAisss sy DFRNIO b9 1 SRmLsRted) via
5 fF?rsE [fmf' W?ﬂgb%g%ﬁ%gmh@%ﬁﬁfﬁﬁgﬁf@@d%@f@ L84 @W%I BESI9 I’I:,hainsi 11;1c a
araffin embe tissue sections derived from a,comprehensive panel o
PP Y TR AL ST AR 151 BF AP A BSIBR i omtain an odd
localisdtipofanHlyrisl Nedignificdetabkpoassipiontasagteateshin any other
20 normal organ tissue except stomach (see Tab. 2, Fig. 16A). In contrast,
CLD18A2 expression was verified by immunohistochemistry in different
carddemsativilirep thtdrmaoke cepecticatin [cary apserd@gn 11 game vector and

10 INtELERINGN RXREGSHINRIAEL DA% BELLRIN THIARIIARYCRIAMAR Ty useful

restricted to terminally differentiated cells of the gastric epithelium in the
baddersdhsibisrpeifis. and HitisRecEE BElCHaRATBAP reGIdh-dP Gt fab, Fab

mb!f?@&)f’})‘ﬁﬁ?@fé&ﬂ@( %ﬁ@%{%@ﬁl!%%ﬂiﬁéﬁﬁg%ﬁéﬂgﬁsﬂ?ﬁigﬁ m_f_)letc):ulze of
replenis t eentlre ucosa, ao not e pres -1g. a .
CLEFERS N EioR FERSIGIMEF Hiin i RE Asig 3%&%}1@8@ as

TissheldyhaiAdignal Rladdbsdyicod g siBonbidderibyniRieasit Cofoprising one
15 CrgBe I SRRRGY P U BIRR A G RAIRAE N5 AR dhiSa R e
molecule comprising two binding determinants. Bispecific and multispecific
molecules can also be single chain molecules or may comprise at least two single
chain molecules. Methods for preparing bi-and multispecific molecules are
described for example in US 5,260,203; US 5,455,030, US 4,881,175; US
20 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
25  radioimmunoassay (RIA), FACS analysis, a bioassay (e.g., growth inhibition}, ora
Western Blot Assay. Fach 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 example, the FcR-
antibody complexes can be detected using e.g., an enzyme-linked antibody or
30 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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Lymph node Ovary Pancreas Parathyroid Pituitary Placenta Prostate Skin
Spleen Stomach Striated muscle Testis Thymus Thyroid Ureter Uterus
(cervix, endometrium) WO 2007/059997PCT/EP2006/011302 The

wWarReeiraantibody 39F11 was used for immunohistochemijgad s 80302

detecta
whenehs stmmachs cdreinomasfand jurguuarcioonaseemizndstongly: or by
posziﬂﬁa@% szB)' Another group of antibodies of the invention shows a
specifl

reactivity with normal stomach tissue. Such a staining pattern is shown in

e on aﬁ

spepficsli. As o £ A28 OGN IEAEY LR e by

es eJhorm fissues except stomac 9.

cca ref'Js}félining pattern with binding to stomach cancer but no

SFiglﬂQQQHHH&H}qﬂgLQQ@ antibody 26B5. Immunohistochemistry was used
ana

for specificity | ,
(FigML SRR 2BRSTH(FiRC 1BIEYHHh JBRERIG &Pt rom Rtic I3 nsglibody
celldbnpsiatl ke Q3 tnasael s s siahbe X RIRESIO G Ry R Dd@pZe o, an
(HEK293-CLD18A2) or CLDI 8A1

HE
trar SR ORI S ek SFe R RHOLHERST ST BRRATRIA &
antibioticiiesisiense e hefomsetegtigngHHAiCR? 98emdelgnwene more cytotoxins

ysis of 175D10 (Fig. 18B), 43A1l (Fig. 10 18C), 163E12

93-CLD18Al) orb : %

ein )
%% to herein as

10XCNQUTAlSC.INGG @Jcﬁf%m!@%?éisd.t%mé’r to@'c?n%p%i?&@xch%,%ﬂeﬁ&%%%kea,ny

in mock-transfected

horagyéribaius Asenntaeial Seamidginasrobdenvidlscel EKBognplep igAmie taxol,
xenQQsafh iR andiitiSiRMRChGAIGIN BIOA RRECINENS; MEMMRIEMEN  oside,

Dependent Cytotoxicity (CDC) a. CDC of monoclonal antibodies of Sea as
me RGBS fIFANETiSRfetry DBIBHN aTIF RISHpleAREATDIGEL Y adaunorubicin,
prepRERY dsavikagiRlaaedEo mnealiRyoe|UNBFsHYEn, actinomycin D, 1-
M
2Swhi
andsioredhayeA0&hd aralbpstadicoh @xpetirreafs hybridoma supernatants
were analyzed for their capability to 25 induce complement dependent
cytotoxicity (CDC) against HEIC293 cells stably expressing human .
CLBuigghde (HERaPORLC | ExEBIA2foTC ditsmirg etintbivatsaingeichybfiddmanvention
supgaantsgoniAining: maReeienal antibedies, S5AS. L8P10RAR k., -

26D12, respectively for 20 mm. at room temperature. Following.

xenograft tumors. contrast, strong and

ovette-EDTA vacytainer tubes (Sarstedt, Ntirmprecht, German
Lo LA O By Rt BT A B gnolol

20 cerftirsgBisBH Benfirhioenering) MdaaipeimAndataRins Teineiegasi dothazine),

25

30

huragpliasMagdihia MM, Qkpuaaneshie®! Chvapaddestimbeiteladpithlan,

incubated .

carmustine (BSNU) and lomustine (CCNU), cyclophosphamide, busulfan,
dibromomannitol, streptozotocin, mitomycin C, and cis-dichlorodiamine platinum
(ID (DDP) cisplatin), anthracyclines (e.g., daunorubicin (formerly daunomycin)
and doxorubicin), antibiotics (e.g., dactinomycin (formerly actinomycin),
bleomycin, mithramycin, and anthramycin (AMC), and anti-mitotic agents (e.g.,
vincristine and vinblastine). In a preferred embodiment, the therapeutic agent is a
cytotoxic agent or a radiotoxic agent. In another embodiment, the therapeutic agent
is an immunosuppressant. In yet another embodiment, the therapeutic agent is GM-
CSF. In a preferred embodiment, the therapeutic agent is doxorubicin, cisplatin,

bleomycin, sulfate, carmustine, chlorambucil, cyclophosphamide or ricin A.

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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30 for another 20 min. at 37C. Thereatfter, cell lysis was determined 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
wioweysesmeter was used (BD Biosciences, Mountain View, G&)#tdeast 1302
109910'(1%\5995:&\/\@{?)?9“% g fcﬁﬁcﬁﬁ@tl,y §l!1%l¥végﬂ' acggnggp HhE éﬁ?ﬁ(gﬂl tMnjugates

adjustment of the torward sideward scatter (FCS) threshold.
percimipyattiossan bl vy difioz/eseodirlegimeieepsre: #3d the drug
POSHiYE F &IShiSShRWRRAIgHES RidMORCEINNA ARAGIES BoRPedRIMERnts.
and 26D12 induced lysis of 33.5%, 38.2% and 39.2%, respectively of |
1-| BR8N B 1 e O i6ih Sh 8K SO IHE RERUVBS D E RO SRERSIRR f desired
5 19 8% SbalCdefiviy MORACipRadiantihediar RtiSetord reragglondrsehpfmatically
experiments, the spetclzifici of m(%nt%clonfal anli_ilbodieg to in‘duc%CDC N onas
CLf‘ﬁ‘gSéOé{%%régs?ﬁgvceel SHagang 35%%(1 . Sfﬁer%?o?eflg’sréflgf Antibedies
binekngpeither dipdtificdaduimarpOtdh 5u8A2soneaisozicmig figthupranterferon-

CLD18A1 was tested for CDC-indugtion against CHO cell bl .

rarfsi e R B L A D DR T 3 Fo BLy prupholines

CLDEBRAMEHQTLD).8MITKO-LCLILEAR tricIeH®-CI(IL8A], edisulocyte
10 Wefgaéﬁ)%gggezélcgl °r§t%%1§ﬁ§§y W2 ;’@ﬁﬁlﬁyéﬁﬁ% 1%1'%%%'{:%6 colony

tissue-culture flat-bottom microtiter plates. The next day growth medium
wastvarigirgifagiorth & el Wereohen st ifreipRcates with hybridoma
supernatants adjusted to a concentration of 10 tig/m1 containing
monoclonal antibodies 24F15, 26D12, 28D10, 37G11, 37H8, 3805, 38H3,
3oR £Eh9H [ aniedingiurh harAGA 7RISR PBTROS TR aFE U O
CosieokgellamencetrgubatedasithgrantibodiesiBon Dhguewthr gaeabudt Drugs In
containing.0.2% saponin for.the determipatign of backgrgqund lysis a

1 AR R AR (BN AR ARy e YeRRd et al
tenipdxalupp sipeatalddewls Fesnolred HHHROBie sirnenagblaknidiiBidiesviEor

(PrepaBef a2 ) i edeR g BRIl R iGUPRISHIRRANAMNELLS, pp.

min. at 37C. Then, supernatants 50 were Teplaced by PBS containing 2.

pg/aPethiddaicstontideeantgiudP8dse hbaraenisSintibat EaEitatidnl  Botpxic
NN WasNeAsWRE UBiRehayT acarwalireinT e ReNeariaggisperliG iy Jisovascal
calculated as follows: % specific lysis = (fluprescence_sample. - y )
20 1 chBE SRS ARG FATEREREL AL S e 19 2 bl 2 Agalysis,
badkgiatsndhxdl Gty . 0sphonne thet Mien oChenglearitb o SH6 Ridiplabeled
28010, 37H H3 and 39F11 mediate high, oclonal. antibod 5..
o Arieady s G P herne I nahl ARG @A Bikbiion
andimbrideclopn &alibodies 20HEABIGH., 3016, ¢8mddmi Plgaifss), and

47042 mediatp ner DG 4Rins CHACERIBAR GBS IR &OBaR RS- Phxin
the antibodies is capable of inducing CDC against CHOCLDAL cells,
25 altfoubrersp 1 imppnalo Rey1 48; éég-ﬁ,(bﬁé@ 1, 41C6, 47D12 and 61C2
also bind to CLD18A1 as determined by flow cytometry and
imrnungflyorescence. 30 ¢. Monoclonal antipody titration and CDC usjn
Mol ISHEPRFBEHES B SEATH I ISR 'S ﬁ%‘f%&%ﬁ@&éﬁ toa
antibtdiehttaibt uce ,Glukzahovhizbndksaiio ke antéxpRrindatagsgated to a
perfg&lrgzesgtgvgere three different antibodies were titrated. CHO-CLD18A2
celfé grome in microtiter plates were incubated with a concentration
30range of 75B8 (100, 30, WO 20(171059997PCT/EP2006/011302 10, 3

ang gt YR s S8 s mrb 8 1s P9/m1) and 28D10 (10, 1 and 0.1

pg/m1l), respectively, for 20 min. at room temperature Supernatant was

reriBvEBCHi 2P Huntbin [FHESARA INFIVOM (BreVidsindd f913pesfipas &8 2
adgadrinatheraiisangdaadhateddatianeiies:20 dvimbiak8diCoBeigedies of the

analysis using a, Tecan Satire, superngtants were replaced by PBS 5 .
oty 2B o BRI ﬁ&ﬂ%%fé}fﬁ-e@h%‘w grulated with
percentage of specific lysis as a function of antibody concentration.
Monoclonal antibody 75B8 induces lysis of 31.0% CHO-CLD18A2 cells at

10 pg/ml, and drops to 6.2% at 1 pg/h1 (Fig. 21A), whereas monoclonal
antibodies 28D10 and 37H8 still induce 39% and 26.5% specific lysis at 1
pa/ml (Fig. 21B, C), respectively. 10 d. CDC of monoclonal antibodies of

Set2 as measured by flow cytometry: Serum for complement lysis was
nranared hy drawina bhlond from healthy vvoliinteare into <|aeariim-Monovetto



25 sideward scatter (FSC/SSC) threshold. Specific lysis was calculated by
the following formula: specific lysis = (% P1-positive cells in sample - %
Pl-positive cells in sample with heat inactivated serum). Robust CDC

w@%@yg@gﬁis was observed in particular for 163E12. 6. PCT/EP2066/011302

Antibody-Dependent Cellujar Cytotoxicity %ADCC) 30Hybridoma
CRBAARGHIE RreSpbtF G Ghp iRttt = & other known

antisgaipante peddenipieiisiar cytotaxizityith DEC)Eyam s tHEIGRI 3whllss those

P TR D S LS 0P B L e
Enfemrsat Bilh sk Fabpsténgl Soobasionoldel 8P Telis obrupmabrBiosat. the
s frogphgalineonptRUes dibipshiyice 47 RhosRNate RUTRI(PBShERS isolated

blood cells were layered on Ficoll (Lymphaocyte Separation Medium 1077
g/mEBRAGS A orention Wik s¢. by 45 fiotsmh s ehaiser dndsesPody
cellsiiviNGsadonaratenllecterhfingndhe ORrohasanwashathdidanother antibody
5resnﬁs%end din RPMI 16%0 .(]:ﬁlture medium supplemented with 10%

he Y INRRRAREE ISP AGP L U918 PR G ik amine. b. ADCC set up:

Target cells were labeled with with a fluorescence enhancing ligand

(B'L}J%I{ﬁ‘i Pg{&g Elgger 1OLOXIC] ssay kit DELI;f{A EuTD. Cé/ otoxicity , .
10 : vent

Rennemacsliily RELRITRE P A Thvhion 0 S o MBI

RPsAbinstiph|cdhrserEd With TombingsrobehecitheSiggrattat’oto. cRample, the

10'&9&&51%%%Ptﬁe?aﬁﬁgaﬁoﬁ{%ll{l@@tai%ﬁl%@ﬁﬁ%%?‘tﬁ@'{aﬁ%ﬂﬂn%ﬁ}?&l‘%vith at

were adjusted to 1 X 105 cells/ml. Labeled target cells, effector cells
(MINE Onh AE B E AT RN CORREN Y Hh 80 AT RIS BRRES Y AdRR -t pne
congaratent Of ik jiglsrdpiveie aetaed tacioun dohetiemnmieratifes pRiesatory
For isolated effector cejlés En effect&go Iﬂtﬁlgﬁ?t 15§ :T) ratio of 100:1 d

15 (datgRbY SHEUAR for 8 58573 WA M naiear el aptiip g maigrs drue)-
37@)chrssayapeaie stoppled iy cextrifplgatiapirancefldoodsaenahchimes Cox-2
release.from duplicates was asured in evropi unts |
i S SRR Tl SR OS] s such o
caldupreudMguin ddyiinderonmite Gigferifiospsisen(EXpprmwitaulindac
relgasa Ay NE;cISRAAANGRUEFGIS AFAGOUALS) /(ﬁei&eﬂeafﬂ LEIGARRHO IRdis),

spontaneous release 20 counts) x 100, with maximal fluoresCence ligand

20 o dilwniralerRiplolig) atabvg RS R 10: 258040188 cEhedinghtisRRsozin
targehgeis, antispentinesgnelrase measured in the absence of
antibodies and effector cells. Figure 22 shows that monoclonal antibodies
26B5, 37H8, 3805, 47D12, and 61 C2 mediate ADCC against
HEIS 2884¢k Ri8Adiceis, hudonbrastctiiesegantibodikddnaliteesnivading to the

significant or gnl I icity op CLD18A1 targets 25,.

JoRGTELE G VRO BUAED OF Tl Ve Dike  daw dos
25 |nhipitlephPerimatdnung-fbhodlorriltdatinsdie swele?analy z edtidil regceptor

capahiity;t inhibit cell growth of KATO-III cells endogenously expressing

human CLD18A2. 301x104 target cells endogenously expressing
CLD18A2 (ICATO-III) were cultured in the presence of approximatly 10gg

- mopoglenalnilodiabembil Akl iatirialionkéntP aHdndelmge Gat-more
No. D%ﬁgo isanon-ig&to%rgunoassay based on the measurement .
of S5TORNEIRERSEy GHENE (B RS P at B Ei g BRAMntregegrcl

3¢ profderativigioe (g drinangraplatessplator p@iated Brdtddtogksepihachi 8/ O(Cytoxan,
200,/ 9 T/EP20 130 j uropium.labe monaclonal_ ..
T s N
usifgFiRsoMdHnisrisbund comiboelor Wwabhethemetpesprb DL Fgants, which
indpeetihaddgd o diRsaGIalR eurepibM iQ”%Q’ﬂEHtéh%dﬁ*aﬁﬂg? AOHPOMY mach,

into solution, where they form highly fluorescent chelates with components

of tFRORYREel APARGTRAHE AL RETR&SEnce Smeasured - utilizing

time-resolved fluorometry in the detection - is proportional to the DNA
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synthesis in the cell of each well. Strong inhibition of proliferation was
observed with antibodies 125E1, 163E12, 450, 37011, 37H8, 28D10 and
166E2, respectively. . Moderate inhibition of proliferation was observed
wWith,i4ens antibodies 43A11, 175D10, 42E12, 26D12, 61Ge-pie:8@ih31302
10respectively. 8. Performance in therapeutic mouse xenograft models
Therapeutic potential of the identified monoclonal antibodies binding .
specificaliptteCinihbenhntaisurdibodinsthé thp sutintemogbaberadadisiasd in
a. Early treat ' ' 4 IRcEIC e
R R e Ty
expressinganighaetatimof human CLDISA2 (HEK293-CLD18A2).

5 Expression levels of human CLD18A2 in HEK293-CLD18A2 cells were
comparable with expression levels in primary gastric cancers 20, from .
palTeFHY o EIerep BBt e S RO B S ETSBRY Rf ASTHEESs i
of RAIES;RAIdH Qi BEd 0} nTdreraibediicalatrddtb days Al sutibodies, anti-

inoculation. 200 Lig of purified hybri superpat repr in

R G ARGt DU oA b7 b o DAL NS

3805, 39F11, 42E12, 43A11, 38H3, or 61C2 were injected once per week
10 1orid wepeks I vanouslh, A\RIAllve: 20860l RuHligr Rubrisloministered

supe%atan S containing 5 murine monoclonal antibodies 45C1, 125E1,

163E tONbBBEON ONitly 3D 1 EADE kede dnnATETpY FRBBRIDCETRIEREN!

by glierating 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 mm3). The mice were killed if the tumor

reaghegaivakmg, ofAthmredionliy caseeiltevenerinortidiyddsigar4 and all

exemplifies yobust inhibition of HEK293-CLD18A2 3 0 tumor,cell .
15y SB BPHEEH o HE SSR RATILE SRS i e fitonie
sunfidaitsyrieainde hiyivithagerisoahigstiof He ithat riomliiséelasaehl i eampahible.

xenograft model using HE - u

oL SR8 D T HO R LTI, irefeihs, Midamuseulr, subcutancous,
highiye@LDIS ARt pre sy el ord SIS TR (R Em @ YUIRBEYR JYr dRfusion).
modelhased gn HEIGAR3FLRIAAR kRl Wake degianeshasanate. éeiagbody,

onset protocol as opposed to the early treatment described abqve. On dayh
20 27 bispscitimard an B?ﬁéﬁfoﬁﬁ%?&@‘%é?&}f&i’?dﬁ?ﬁ%‘zi&‘iﬁ‘ @E{%‘fﬁdﬁs"é‘%ﬁ‘ the
coptisingbriomige anthrbotheiapyndashinitiatathivith@Gensghef muifieattivate
hybridoma supernatants containing murine monoclonal antibodies 43A11,
16:%’1@, 5D10, respectively. Antibodies were administered twice
per week for 6 weeks by alternating intravenous and intraperitoneal
injegtion A5 I, {nih MadelaMbadies RIdhe IBVaNIAR WA GSBRINHD desired
inhibit tumor growth. For several antibodies this resulted in prolongation of
25 surbiokdafFa. 226y 100E tEapgreRtatATePREK AR BK s BFRATH AN VIS e
CLRIGoA Eh@m\q@&eegam&@)@wyem@mamwmm $65 eelis 1),
the DAN-G tumor cell line, an infiltrating human pancreatic
adenocarcinoma cell line that constitutively expresses CLD18A2 protein at
lowrleyehidd eAtment afmiae4ds pad gilindnvadtinitistddsd ddysiafterits Acid

Ao o ATES JS 1 J5E PO TRBLS of 1ASDTS"

3 owerley adwiitisiterefrtviphgsphavise lsitfnBoy bpde bspmite rhadriodicavbpwbgrous
and ARSHIeNRALINIERIAR, NG Hie AGOLRRRNAA Ul fAShMRono- and

groeﬂ e pancreatic DAN-G tumor c€ll line in vivo mice developed

tumbrashokeica 20ids dig vitmbatifeipd alikenpie meiudrdaey alkanoic acids,
CONGRANBRCER HIC MEHIAW £88 aromatic sulfonic acids and the like. Base addition

salts include those derived from alkaline earth metals, such as sodium, potassium,
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20measuring 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

w9 net/etigiéside effects in mice A murine CLD18A2-specifiecRriipgipaitizo

(s: &%%&% AAG R AGHRCR T a@Soi Gohoit B BrlkS such as
TAC CTG

> GTC) was used in RT-PCR analyses to amplify cDNA derived
frorl- B cohfpretrshyicrepiamines nbmsihvislsemiig eschigwmppapy),  choline,
EXRpregaiqsof i ingitlalé e Wasanldeleaiaieein any tested normal

tissues, except stomach (see Fig. 28). Furthermore, an CLD18A2 specific
antibody, which crossreacts with human and mouse CLD18A2, was used

5 for AnsauipisiechgnieabasatitsSia it tA de3Bdexpiassiontn a laggety of
panel of normal mouse tissues Tab. 3). t for al gastri
a8 ST EEA R HRs 0 oun AB ESTRA dSp /B e rut
obsed/ed rferdthefradmans@afi>h8wil] weyalbpdoding fpothéendessed results. The

o R IS0 (R BOLE compos

CLBEp@TEb iapigkipleatecurpigis 2ocantyllng seheasralyrisiationdimebdingnisplants,
10 CLRARAG-ARPSASHR bendVRi2RRAMBAINE GEIERR0Q6{RLIS0B; idrplA e,

in men and mice. Tab. 3: CLD18 expression within murine normal tissues

as Bi04RTEBRIBIFinRANAME 0 A38miry UitbucStEheBILFHEER b IR oI GRELE,
esqpaghydiars, WeRelHvRE kg, Yombanodeipyandansreas skalrialc acid.
muﬁ/féﬁ'xg sle org t%g ?%%Qr%@'o@ %% Bh%gdg;r%u [21)t:1|'<§3r15(;a )e(s?éegse%gr%lly 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 admimster 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
pharmaceutically active substances is known in the art. Except insofar as any
conventional media or agent is incompatible with the active compound, use thereof

30 in the pharmaceutical compositions of the invention is contemplated.

Supplementary active compeunds 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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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
wekihRaras well as with the human protein. Neither were anyrvisioles/sids?
efigsi ARG 11 Bls6E10 g AURLIRARENLIIINGTE 18 high drug
antibo ies, nor were any histomorphological correlates of toxicity
obsenveei@iitie Gherkmnucesdonaclieyprrdisrsaipncmediup fpaasete. for
unireated (RBs: rediem) MieR $588F kiR me). E?y@f'dm &igpliRADklycol, and

antibodies 15 a. Generation of mouse/human_chimeric mon

| clonal
anﬂ%@ﬂ#é@@ﬁ@f@ﬁ&%ﬂssﬁiﬂs@ﬁdéﬁ‘?@hﬁ%%i}*g%ﬂﬂ’é?ﬁ%ﬁﬂ% gThe proper
5 Prepasg Femdwaninednbesxhblprdparomsciéarcoatiag Rk 6)lacithin, by
from human spleen tissue by standard methods known to.those skilled.in
e BRI 63 R PV RAUTICR (4G heLT S h iy o
20nevaiteuifansariptismihyvitiege i) wilV@e preferable to include isotonic agents,
20Q7/059997PCT/EP200 1 region o de i
T TP P o SRS L Bfloride n
oligeenerrt@EDitD. Nt BBgad cdyumsiamaf rbstrinirsiablee carapesitignfy G be
the,conSIAIJRAIONANAENARARH Lhm RS9 BH5RIS BRIfRAYHeEEption, for
e 5'-6(%5(;3AACT-3' co%ing for the 5 first tw%;amino aglégs (Arg-Thr) of th@erp o
corrsanplfe iRoHEgBECAs AetEYeYenerating a BsiWI restriction site
without changing the amino acid sequence. The antisense oligomer (SEQ
ID NO:39) i,nclu@ed stop codan and ad %d a Notl reiliric [ en %itti%eatc grwne g;un d
endGFitFdUsRERR P $ KPR GRCPRRE PER YT s Well G 2 °0™P
staideiel expiegsianovactor {fonppample soBRA3Vk oinviirageriivergon of

sequentially incubated with Bamb1 and Notl 19 restrigtion. gnzymes, .The. i on
15 vecf‘c%rrevéégx additiona Tget%éat%%mfh calf intés%[na’l altﬁaline phosg]hatasle to1
premempfdehidedation. 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 a Hindlll restriction site

(5-Breretiyr - SHeETeTR & e BIIDATeT RO RIS toih LS SRERAYTH AN 2

BsiWtitestdrtion gite (onfamd AQfasR) dqnresaiednatiiuthaiCRe 1 fequirediaither

The sequence, of the human ka light cliaiﬁlcocréssgag r%%t en ig‘sw%retred
20 SR Y &eagﬂgﬁla% oX6, R &

& AminG acid Sequnce ot {ﬁrethe
hupapcappactansitninjegicsidsdistécha SR IBrdom hoflhe Comeptantion are

regign of the human gamma-1. he gl ifi :
oA IR BRI A AR ANRIIES EBRHERTIR: potive
wasngtadisatavios gne aadinanyl slesiradnigagrliene Stertia FeYeoyelyatisale Afiltered
nuglgtidesidpwpstream of the beginning of the constant region, and
added a Hindlll restriction site at the 5' end of the amplified part of the
25 constant region. The 5' phosphorylated antisense oligomer (SEQ ID NO:
43)1ichsded arstap seiaihand addadvaddlelerestiiction dittred thepdnendea., a
the thus amplified constant re%irgnl. The 25 t us lg;senerab%dalgr%&%?gycstevemi
wadSTARTEIIESPERES bRoSH oPy’fataeal.n?Fe amplificd gamma constant
regibividedsdessifie ibbedhihstiy@ilosabtlassopyeGRswitirg be proportionally
cisqing g, Anaense AESmEr (950 LD AO;ANARI BaslienGiidhn.
standard expression vector (for example pcDNA3.1(+)/Hygro, Invitrogen)
3 0withsaediffeiallit advisitgerusittaffe Watecherpmiteh ygrBPRYEIARtHENAPREEH Uit
the pectqrisad Tor sxRiassioncarl dhe liahbehrin (fFURXNMIBBHR unit form as

neomycin) was incubated with Pmel restriction e_nza(me to,com%leetel

ro98 HFEEHRUTASTE oA S CUTHAPLIHE SIS e DeaTsr dpseds for the
additigjasily trepdedanita;calicintestinabatiaiine phdsphaiase inpisyert active
recirculation, The constant region was finally, ligated.intg.the .vector,. .
thaf’gﬁ?%% S%Iﬁﬂﬁa FrUSIR %Cﬁgevgi}?a%ﬁ%rr@élg%%er?%ﬁef%ﬁte%%fﬁénc%sﬁgfégn{ion with
region is now possible via the Hindlll restriction site (5-AAGCT7-3") and

via the Apal restriction site WO 2007/059997PCT/EP2006/011302
(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 verified by sequencing. Due to the

position of the Apal restriction site, any amplification of a variable region
far thiec niirnnce hace tn inchiide the firet 11 niiclentidece nf the cenrience Nf



5 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 is listed as SEQ ID NO:45, the

vaing aeishsequence of the thus expressed human gamma-gegansiaudio 1302
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regipn i iiady %&%ﬁ&d&&!@ St i aas?,eés Qe BdRI; ecﬁﬂlﬁ&ﬁns of

used for antlbody cloning in c one mADb Isotyp varia

regiih FCFOHRIMeHzedUrEEodY haadydirecdhaidengndent1 8- (@) OB eRnIque
|9G&8racteristics of the active compound and the particular therapeutic effect to be

achieved, and (b) the limitations inherent in the art of compounding such an active

compound for the treatment of sensitivity in individuals.

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

sorbitol, tartaric acid, phosphoric acid, and the like.

For the therapeutic compositions, formulations of the present invention include
those suitable for oral, nasal, topical (including buccal and sublingual), rectal,
vaginal and/or parenteral administration. The formulations may conveniently be
presented in unit dosage form and may be prepared by any methods known in the
art of pharmacy. The amount of active ingredient which can be combined with a
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.

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.

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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SEQ ID NO:55, 132 SEQ ID NO:70, 71 SEQ ID NO:100, 115 163E12
182-01106-294 1g03 SEQ ID NO:56, 133 SEQ ID NO:72, 73 SEQ ID
NO:101, 116 125E1 182-D1106-279 IgG2a SEQ ID NO:57, 134 SEQ ID

WO SsémoEQ ID NO:102, 117 166E2 182-D1106-308 1g@31atEeadeNn11302
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(?ng’l%ti% ?ﬁgv%%g, 'éBr'é'yQ,:%M%n%’?&é@s!\l:?é&r% l%ﬁgns, gels, solutions, patches

and inhalants. The active compound may be mixed under sterile conditions with a
pharmaceutically acceptable carrier, and with any preservatives, buffers, or

propellants which may be required.

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,
intradermal,  intraperitoneal, transtracheal,  subcutaneous, subcuticular,
intraarticular, subcapsular, subarachnoid, intraspinal, epidural and intrasternal

injection and infusion.

Examples of suitable aqueous and nonaqueous carriers which may be employed in
the pharmaceutical compositions of the invention include water, ethanol, polyols
(such as glycerol, propylene glycol, polyethylene glycol, and the like), and suitable
mixtures thereof, vegetable oils, such as olive oil, and injectable organic esters,
such as ethyl oleate. Proper fluidity can be maintained, for example, by the use of
coating materials, such as lecithin, by the maintenance of the required particle size

in the case of dispersions, and by the use of surfactants.

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
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 sugars, 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

as aluminum monostearate and gelatin.
In one embodiment the monoclonal antibodies of the invention are administered in

crystalline form by subcutaneous injection, cf. Yang et al. (2003) PNAS, 100 (12).

6934-6939. When the compounds of the present invention are administered as
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175010 182-01106-362 1gG1 SEQ ID NO:58, 135 SEQ ID NO:76, 77 SEQ
ID NO:103, 118 45C1 182-0758-187 IgG2a SEQ ID NO:60, 137 SEQ ID
NO:80,81 SEQ ID NO:105, 120 light chain 43A11 182-01106-062 IgK

waEiQuiashi9;62, 139 PCT/EP2006/011302
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pharmaceuticals, to humans and animals, they can be given alone or as a
pharmaceutical composition containing, for example, 0.01 to 99.5% (more
preferably, 0.1 to 90%) of active ingredient in combination with a

pharmaceutically acceptable carrier.

Regardiess of the route of administration selected, the compounds of the present
invention, which may be used in a suitable hydrated form, and/or the
pharmaceutical compositions of the present invention, are formulated into
pharmaceutically acceptable dosage forms by conventional methods known to

those 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 response for a
particular patient, composition, and mode of administration, without being toxic to
the patient. The selected dosage level will depend upon a variety of
pharmacokinetic factors including the activity of the particular compositions of the
present invention employed, the route of administration, the time of administration,
the rate of excretion of the particular compound being employed, the duration of
the freatment, 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.

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 pharmaceutical composition at levels lower than that
required in order to achieve the desired therapeutic effect and gradually increase
the dosage until the desired effect is achieved. In general, a suitable daily dose of a
composition of the invention will be that amount of the 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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SEQ ID NO:84, 85 SEQ ID NO: 107, 122 163E12 182-01106-294 IgK
SEQ ID NO:61, 138 SEQ ID NO:82, 83 SEQ ID NO:106, 121 125E1
182-01106-279 IgK SEQ ID NO:63, 140 SEQ ID NO:86, 87 SEQ ID

wiQah08s9b83 166E2 182-01106-308 IgK SEQ ID NO:66, 148cE@:bbsn11302
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Oﬁ%%er%§i§ E&%ﬂ%slt\tl:%ﬁlI;J'tojx’%gai]‘ZOS%]éosite 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
compound of the present invention to be administered alone, it is preferable to

administer the compound as a pharmaceutical formulation (composition).

In one embodiment, the antibodies of the invention may be administered by
infusion, preferably slow continuous infusion over a long period, such as more
than 24 hours, in order to reduce toxic side effects. The administration may also be
performed by continuous infusion over a period of from 2 to 24 hours, such as of
from 2 to 12 hours. Such regimen may be repeated one or more times as necessary,
for example, after 6 months or 12 months. The dosage can be determined or
adjusted by measuring the amount of circulating monoclonal anti-CLID18
antibodies upon administration in a biological sample by using anti-idiotypic

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.

In still another embodiment, the antibodies according to the invention may be
administered by a regimen including one infusion of an antibody against CLID18
followed by an infusion of an antibody against CLDI18 conjugated to a

radioisotope. The regimen may be repeated, e.g., 7 to 9 days later.

Therapeutic compositions can be administered with medical devices known in the
art. For example, in a preferred embodiment, a therapeutic composition of the
invention can be administered with a needleless hypodermic injection device, such
as the devices disclosed in US 5,399,163; US 5,383,851; US 5,312,335; US
5,064,413; US 4,941,880; US 4,790,824; or 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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182-01106-362 IgK SEQ ID NO:65, 142 SEQ ID NO:90, 91 SEQ ID NO:!
10, 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

W40 2RSEQ ID NO:112, 127 45C1 182-D758-187 IgK SBERReMaka8i302
145wl§1%lcmgdlilsjcf§s%:sga6 mgegication infusion pump for delivering medication at a precise
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infusion rate; US 4,447,224, which discloses a variable flow implantable infusion
apparatus for continuous drug delivery; US 4,439,196, which discloses an osmotic
drug delivery system having multi-chamber compartments; and US 4,475,196,

which discloses an osmotic drug delivery system.

Many other such implants, delivery systems, and modules are known to those
skilled in the art. In certain embodiments, the antibodies of the invention can be
formulated to ensure proper distribution in vivo. For example, the blood-brain
barrier (BBB) excludes many highly hydrophilic compounds. To ensure that the
therapeutic compounds of the invention cross the BBB (if desired), they can be
formulated, for example, in liposomes. For methods of manufacturing liposomes,
see, e.g., US 4,522.811; US 5,374,548; and US 5,399,331, The liposomes may
comprise one or more moieties which are selectively transported into specific cells
or organs, and thus enhance targeted drug delivery (see, e.g., V.V. Ranade (1989)
J. Clin. Pharmacol. 29: 685). Exemplary targeting moieties include folate or biotin
(see, e.g., US 5,416,016 to Low et al); mannosides (Umezawa et al.,, (1988)
Biochem. Biophys. Res. Commun. 153: 1038); antibodies (P.G. Bloeman et al.
(1995) FEBS Lett. 357: 140; M. Owais et al. (1995) Antimicrob. Agents
Chemother. 39: 180); and surfactant protein A receptor (Briscoe et al. (1995) Am.
J. Physiol. 1233: 134).

In one embodiment of the mvention, the therapeutic compounds of the invention
are formulated in liposomes. In a more preferred embodiment, the liposomes
include a targeting moiety. In a most preferred embodiment, the therapeutic
compounds in the liposomes are delivered by bolus injection to a site proximal to
the desired area, e.g., the site of a tumor. The composition must be fluid to the
extent that easy syringability exists. It must be stable under the conditions of
manufacture and storage and must be preserved against the contaminating action of

microorganisms such as bacteria and fungi.
In a further embodiment, antibodies of the invention can be formulated to prevent

or reduce their transport across the placenta. This can be done by methods known

in the art, e.g., by PEGylation of the antibodies or by use of F(ab)2' fragments.
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SEQ ID NO:113, 128 45C1 182-0758-187 IgK SEQ ID NO:69, 146 SEQ
ID NO:98, 99 SEQ ID NO:114, 129 Corresponding to their murine
counterparts the chimeric monoclonal antibodies were named adding the

WB}:%{ 09@ e.g. ch-43A11, ch-163E12, ch-125E1, ch-166EZ,&hibiRiddPrsoz
C ?éi 15 Amplification of;g%mqr(re var'ablelﬁg!@gssefgﬁgg dheavyy
chEmRthetdelesmrss 67R REBAEH Pro H‘én"géﬁ%"u ‘fiethod described
in Maizagt Al.((89zjeRidoidsaRasteitiis, 4090] Nty RNeNb08). Funthieglwalin
RNA was prepared from monoclanal hybyi G . .
0T Ba05 TR B0 I8 NS TaLa ey G Metbods, L3217

knd9d todhosd sidbedvin tHE SriMae etk trorafen o Lisararmalebigiofifinn
Kit {Riage Ingle strandesl sEYNAyvas prepared according to the

> "te‘éﬁ%@éfg%ﬁ%@" mréﬁthod also described in Matz et al. (Nucleic Acids
Research, 1999, Vol. 27, No. 6, 1558). In addition to an (dT)30 oligomer

(SEQIR-MExAZAN ivsidrd a3 RNARNAhYPridaligoroar (SERQIUND: by

48) serving as an 5' adaptor for template switching quring polymerjzation

of IRCEBRAHATFSRYRATS é’ﬂ‘&ﬁo?a&i&ﬁ?ﬁg&ﬁwgﬁ’ﬁgﬁ%eré% Rl dnaeTiplet
wergpihne itReaddefidedxyrbahnilentiaislobhmisubsbaguendtstepiolisease. A
PCR" used an antisense ol er targeted to.th j f

10 T AL e T A SR WG UL oot
of thengd¥indehairtsSE@IRRESiondsto Beasergbetisharac e gy duability
sut% l@l%sogjfeggg ngragrg%%ggggpnal antibody produced by the hybridoma
cell'lines was afore immunologically analyzed with IsoStrip (see Example
1), and the appropriate antisense oligomer was chosen accordingly (see
Tal, 4heARiimenbeenvedishtee rensad!igermsy taihesiste postuRiamy; its
comprising the two oligomers listed_in. SEQ h%N(gd 23 O?d 54. Som o inhibit

15 1y BROBHHS Sl e s prResi R Sf S R on 8 HEAINY o RYBRIT i !
additieertenthis: eRainsted Srexpraiaenmydth eymyel pradicibelivfe fizadyfor tuman
generation of hybridamas). Table 4 summarizes the
cloh&d ghd%{é%%%{ﬁ%%ﬁ’ vg)ﬁ% éorpeeétl nS of the %%%é% gr%#)od%%%‘%%%d oy

(SEQUDNNG 155 tbiby afidiBEONMPoNG: te3phibit 46)! gievwhtiee etepegiaky in
Se%@_%&gﬁlﬂmn&%@ 8lit-aNtR0sRRAINS REEHAN Q859 28bunt

20The identified murine variable regions were then amplified by PCR

20 omiirdg te2BEWIFRCARIMIHED Ao GSEr R STAMOe §ith, FuaihGTTast iemshiorate
sitag A ihaends skich. Dpwerbsainaloniag inthihenrennied exeresinimine

vectors carrying the human constant regions.l addition, the sense.

oligHfiie PEOSHBRABEF 8 BR sHFRL LRBTH A5 LU SRS T - Gt GG o, the
5'- AGELACnptpaed thé dintigensebligamgrssitomeavioutraiol vahabletration

regiopgtiracluded the 25 first 11 nucleotides of the human gamma-1

constant region in addition to the Apal restriction site (see Tab. 4, SEQ ID
25NO: 70 to 99). Kappa light chain variable regions were cloned using

Hinglll and RsMdLresiiclion RRRYMES i9aMBIaHRERMRNEIN R 8blbosition is

regions demanded Hindlll and Apal restriction enzymes. The heavy,

garfiehiestlbyaivaiee r dpistEion ohBeishaha Sapd 4% bo Rdeihisyfered
integnal-HiNBAesHicO SR (TorexiRgROmpadible o163 gRzymend tiguid

e G SO, SR OCIC o
304). &b Qel RN DiALD for EREnspleybthesaniinmtinisselaeimediof tyenaintenance
accordinaly SXpIgRse dishmenzod aniPadiss {R5eaha%  hse of surfactants. Tn
many cases, it is preferable to include isotonic agents, for example, sugars,
polyalcohols such as mannito! or sorbitol, and sodium chloride in the composition.

Long-term absorption of the injectable compositions can be brought about by
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WO 2007/059997PCT/EP2006/011302 b. Generation and production of
chimeric antibodies against CLD18 Mammalian cell lines producing
chimeric antibodies with CLD18 specificity were generated. The cell lines

»9(?93/{9% g HEIC293T cells (ATCC CRL-11268). One day p@&%?zo /011302
transfec f’on, 2.5 x 107 cells, were plated in a 11]4.5 cm tissue cultur d[fsh '

andEUIPEd Th 25 P RPEHESH Sk RERRE dIHT Do PSR ERAOBRI "y, 10728 pte:
we duplitech mandQeamattissgelatitture dish and cultured in 10 ml of
complete medium, or alternatively 0.6 x 106 cells were plated in a well of a
12-well tissue plate and cultured in 2-3 ml of complete medium (complete
metihen. TN EvtFel Tongrived swpplétatdytaaoistited0%s F&Sowitturbove, the
s antiigtic)aTheyseommendad aell Aansiy ALBEIme sl PR CiRRN or an
should’be 90% confluence. Immediately before 10 transfection, medium
wadspiiatie sesHTsedium. HEK293T cells were transfected with
transfection reagents, e.g. Lipofectarnine 2000 (Invitrogen, 11668-019) or
alternatively Polyethylenimine (Sigma-Aldrich, 408727). Exemplified for
traﬁ&‘e@ﬁ%‘nﬂﬁﬁé&@%‘r"&hﬁ YSEHPINA amount of 110 pg or 296 pg
waShsedafoibadids5 cintisshig dishnanaoddjiatinesf travigiediionagrizbtaifics,
10 ONAWESEES and it Jonhipofeclamine 3000, 80d REL respealvelisn Hve
24 FP GRS transfection mediuim Was repface With 2 SUtable
methitmrcagthefivetit 51T aesbrex) onatbhdreitaedefih ddordsdiumviikang cells
ProzsadGaabiss WihouLSiM: L ransiEsied Hi he AT AEIRRIPHVENE n
chimeric monoclonal antibodies against CLD18 were cultured for further
96 FHltFEAR Su e TFRUMNS SHETE hady da tBImate SOt ctiCantr plivictd Wipat or

ProfeifcArsephaigssr ABbkRAY encentalon s detrramned R E Ghrein, the
Assay and gﬁurlty 20checked by sodium dodecylsulphate gel

15 ol lSBphBTSE ant BUGAISLSIR RSty NEMSR ARG ANRINeAsARIMsfs which
ChimgtiadviendetoratibedibodigsiRindinD spepiistiyal tbjelonadcantt human

generated chimeric m nocfg al antibodies .ta CLD18A2 a alti.zed b
o e o ks S R T e L esed
expabsimgpacinalarGicidd si@aftetizid 293a@ laD e84 2y predsiok 288 1telfsCLD1 8
stap%gégr@%m&i@a&CLDBAl (SEQ ID NOs: 7, 8)
(HEK293-CLDI8AL) were incubated for 30 mm. at 4C with purified

20 HEK?293T cell culture supernatants containing chimeric monoclonal

antipadiespdelioveed hyinenbationwil ARGeRR uaaiad & (RIZIRgneRtved
goat anti-h g@ég(} Fcy secondary, antlbod\é and counterstained with PI.

BintoY 3l e JUREHRRRL PB4 Sl betis LEBFAEERR o mediate
Sinkiliitly, efidagineisbCLRLBAR expretsingih Wemadermaryeaiticas, (@DC)

example KATOIIl a UGC-4 cells re analyzed by fl tometry. .

B R TR ST St AR B G PR 1ysi,
25 flowpypteriethomaetipseadbt ghimantamibgdietosinisalttabinh W2 BEecing CDC

ch-&@%@éﬁ,lggglﬁ%, @@@%&J@Q&%ﬁlj of them show native epitope

recognition and exhibit specific and strong binding to CLD18A2 but not

CLD18A1 expressing cells. 5 d. Complement Dependent Cytotoxicity

(C6y) sxani:fon cRmBIeFDemdYBiaNBs e RREE b aURenRIOOdHUY used

healthy volunteers intp Serum-Monoyette vacutainey. tubes (Sarstedt,

NtiFPniS?@‘cﬁﬁ"éJ&ﬁ‘hW) LHEATREHS HEN S fifrgb i S Be0 B BT Py the
3 0 Seprmenasdianesied] BneksterdaaCEZNR . icintiaksést Bxangsd)@aktric cancer.

inagtivated at 56C for 30 min before starage. 10Protejn

oo R SR I it i e orapigrted

for ehetreapnbliitf tdintisaseresinglsatesrsdepktident eytdtoxitiu@pGyomach

A0aRELICAT OGRS RRAGBEBRAY SXREPSAIRG BUBAN SohiRABAR.ES breast

well as stably transfected CHO-CLD18A2 cells. Tells were incubated wit
motBCRINSP IRftASBIcRacER- hernti¢ apern GBRZEr Hdtkna¥Birider and head-neck
respectively, in a final concentration of 2.5 psiml to 35 ug/m1 for 30 min. at
37C. 15 20% human serum in RPM1 was added to the cells and

incubated for another 30 min. at 37@4 Thereafter, dead and living cells

were discriminated by PI staining in a final concentration of 2.5 ug/m1 and
percentage of antibody-mediated cell lysis was determined by flow

cytometry. For flow cytometric analysis a BD FACSArray flow cytometer
wAace 11iced (BRD Rinceriencace Moirintain \View CAY At leact 10000 avvente



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 ICATO-III
weRllppeierdogenously expressing human CLD18A2. Humapditapdofionm 302

healthy d i [ . T s, €.2.
cor ol R S 7 SR e oo, °°

penwhsiaiblood mononuclear cells (PBMC) were collected from the

interphase, washed and resuspended in 35X-Vivo-15 culture medium

supplemented with 5% heat-inactivated human serum. \WO ,

206 odetnsesstisopmeRARSeRd B hafse" iR iRe A REART HickEnye ©
5 WelR tangiesteshwithlkiciberasedand pladethiaibon 104 callihwalrnia preitent a

microplate. For. the assay, effector cells (PBMC, prepared as described

ab%\?é?sﬁt SCEREL T ¥Ptarget (E:T) ratio of 20:1 and FPLC-purified

chimeric antibodies were added and incubated for 2 - 5 3h at 37C, 5%

CQ2. Final concentration. of.the. anti yl' I -
T e S el

ad62D28 engreticulamfrussef S _REIpRderdmahecBxiwhirdreapigisife D18 on
10 Yelpw by dhe luciferaseofvinhlesalls wasigasiiatke@ninusallyfafiséasts or

6h using a microplate-reader (Infinite200, Tecan, Switzerland).

PefissAta g BP LN At IeRPeA Rbeufe Mty i iitharigs can be
formetescl Gepespecifiadysis wiOfd (Rampa bihtneasecsrastmsells, thereby
spontanequs luminescence counts) / ximal luminescence counts -, .
oSBT TR Lo OE B L Ie TORT A A Gt e achieved
lurbin essrntegetarmyirethty acting Sartple XA10th¢Bag«IIHAN8 antibody under
15 CORBEREBIO M, ANCNUUBLALN MPUGHI KitaAlAeALlibody and
antibodies. sing this assay It was shown that monoclonal antibodies
ch-@BBES.24mu ehrpkses foredidietveseohy Ambetyd CEBI awdetected
(Fign 33niphrea! if@(ﬁéi%}ﬂPi&iQHJP@c%ﬁ&&ﬁ%{Hi%Q.@h&mﬁ%ﬁwwe& of the
invention were analyzed for their capability to 20inhibit cell growth of
ICATO-III cells endogenously expressing human CLD18A2. Target cells
(ICATDIH ek Gultureshibthespragenge Afychisiedidsesthertivinding activity
antibodies (see, proliferation in ibitioq.of murin(‘e,i 1_ntiﬁ(c))dies Eﬁﬂa%le Qjo dies
20 EppEoRRL Y A ERRERRG B JIAE AR ASEN B AP O SEEBRNare shown
to innibit eetkpnadifer itencR6hoiSe lsstivres flastithedibereis.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
Inviieiereracetindin g iohn antibedifsninimigeriios airdatidons clicrtgramxdined
proyigded: ILisishowmythaldhe:aptihemies PravidecvAaCerding/se RIRE of cells

invention offer a broad spectrum of properties regarding. specificity, abiljt
2510 iﬁaﬁwmé%b%ﬁééea%ﬁaﬁmﬂb?ffarsmalreﬁhaf%Qé?@)oegaf) %é‘ﬁgwdlgs o
CLPE8einampdiautistumseaicah usthessagse, Ribas dledordamgnsirdtedCDC,
th chimetisa&i%] of antibodies at/ lead }0 trée gﬂgﬁg@%%&%@%}@
Fca-%gﬁ%tﬁabcnff I RINESRS 116 ef)]P ShiARANS paren?a‘f murine
molecule. For example, it is shown herein that antibody 1751)10 with

musine G H0C3R1 FRI0AHGE COMPIREAERIARASAYEN 6YIRIXIETbhE G nore

Examep?ﬁ%, v&gﬁefgﬁ-NSDlO with human . o

30  of the following biological activities: to inhibit the growth of and/or differentiation
of a cell expressing CLDI18; to kill a cell expressing CLDIg; 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;
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WO 2007/059997PCT/EP2006/011302 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

wWiseeaRehinto distinct classes according to their binding pseperieseand 302

thejy apility, to mediale gfieclar JUnclions on 534 BXpIeRS %%&ﬁ?'aﬁ&%@om;
the antibodies*provi ed accordlnE to the present invention, clinical lea
canaditiatds imbybuapslecatidroade ind wiginpandiodaichbiatieristics. An
overview of properties for selected murine and chimeric antibodies of the
invention is given in Tab. 5 and Tab. 6, respectively. Clinical lead

canBidarasiotaenbesiiimely REVESHR Greisrel dntKB foRbingtro to treat,

5 Propevias of QRkREiRg ey e CHPY BAd daubReida hEmaiped RL3AD 18-
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(e.q.43A1], 45C1, 125E1, 163E12, 166E2 and 175D10, and ch-43A11, .
ch#ker diseasnspnclyfe) 431908 ERTo GRS HR G- 19 55105, BpFer pancreatic
examplasesehdigutearAr AndghBnbyrhind ragde nastisesClEREHBARYeUt Nnot

to mouse CLD18A1 (e.g. 125E1, 163E12, 166E2 and 175D10). For
examples, see figures 15A and 15B. 15c) binding to CLD18 naturally
ex§tbEs&d Byisurisr calisetesd. #5Ciffusmialed 26EMal 6REERN 16852 Bersible

172 P RNA ARG Gl 836 L SR -E2 Rt S 0RE &l 198528l ed or

ch175D10). For exar;é)les! see figure I3 d) binding to CLD18 in i
intéitifiedpcpraliel 2epdageagionsd stoamgh pratogipve drpasush pg@rpacidry or

175 o RUrenapaRIgs pse {iges shdi a8 dehdgB-AQe éngeliatingsCDC
induced killing of cells, which express CLD18 (e.g. 450, 125E1, 163E12,

166E2 and 175D10, and ch-163E12 and ch-175D10). For examples, see
figwei3Blel}oues igteddDGteiigube duklbodyaiopehssrikpresSihe itdad8n( @ givo
ch-163E12 and ch175D10). For gxamples, see.figure 33 SQéinhib' ing,.
orcr i S ot DR, SR PR S nens
andkiit5D10, and ch-163E12 and ch466E2). h) inhibiting tumor growth in
xenograft models with cells expressing CLD18 (e.g. 43A11, 125E1,

163E12, 166E2, and 175Dé1é. For examples, see figure 24. i)
profngiatyabedivabansce ABknak M SdemtiRaticse R esgﬁewﬁg@zm (&%. co-

43 AdhimOdRaEk 638 b2 o#fel RN thdrApdali0)adeRi L XAUNRIRG SBRIHGUERL, a
25B. WO 2007/059997PCT/EP2006/011302 Exemplary overview of

prop8eoY foPdEty TLRARIAEE AT oF DR BURRIRFP B RESTt to reduce
antibodyidiaiiingodf hnmate GedpdrlA? fpstimot hk bindingliet nduseention. The
CLaDn ﬁ)@gybc%%%tlﬁilked to the agent (as an immunocomplex) or can be administered
separate from the agent. In the latter case (separate administration), the antibody
can be administered before, after or concurrently with the agent or can be co-
administered with other known therapies, e.g., an anti-cancer therapy, e.g.,
radiation. Such therapeutic agents include, among others, anti-neoplastic agents
such as listed above. Co-administration of the anti-CLLD18 antibodies of the
present invention with chemotherapeutic agents provides two anti-cancer agents
which operate via different mechanisms yielding a cytotoxic effect to tumor cells.
Such co-administration can solve problems due to development of resistance to
drugs or a change in the antigenicity of the tumor cells which would render them

unreactive with the antibody.
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binding of CLD18 on naturally expressing tumor cells binding to CLDI8 in
con'Fact zones mediating CDC on CLD18 expressing cells inhibiting
proliferation of cells expressing CLD18 inhibiting tumor growth in

wiehrRealbexpressing CLD18 prolonging survival in xenograficexpressing 302
CL[%%?IO%?ECI; %artigﬂg)er(tﬁ;o]d%gg‘?t of fie invention, the subject being administered
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the antibody is additionally treated with an antiagionic agent including antibodies
targeting VEGF or VEGFR and one or more chemical compounds inhibiting
angiogenesis. Pretreatment with or parallel applicatition of these drugs may

improve the penetration of antibodies in bulk tumors.

In another particular embodiment of the invention, the subject being administered
the antibody is additionally treated with a compound inhibiting growth factor
receptor signaling including monoclonal antibodies binding to the EGFR receptor
as well as chemical compounds inhibiting signaling initiated by the EGFR, Herl or

Her2/neu receptor.

Target-specific effector cells, e.g., effector cells linked to compositions (e.g.
antibodies, multispecific and bispecific molecules) of the invention can also be
used as therapeutic agents, Effector cells for targeting can be human leukocytes
such as macrophages, neutrophils or monocytes. Other cells include eosinophils,
natural killer cells and other IgG-or IgA-receptor bearing cells. If desired, effector
cells can be obtained from the subject to be treated. The target-specific effector
cells can be administered as a suspension of cells in a physiologically acceptable
solution. The number of cells administered can be in the order of 10% to 10° 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.

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,
combination immunotherapy may be used to direct two distinct cytotoxic effector
populations toward tumor cell rejection. For example, anti-CLD18 antibodies
linked to anti-Fc-RI or anti-CD3 may be used in conjunction with IgG- or IgA-

receptor specific binding agents.
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+ 163E12 ++++ 175D10 ++() () 5legend: + excellent
performance, (+) performance in different setups. Table 6: chimeric
antibodies antibody binding of human

WO 2067/659997 PCT/EP20066/011302
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Bispecific and multispecific molecules of the invention can also be used to
modulate Fc-gammaR or Fc-alphaR levels on effector cells, such as by capping
and eliminating receptors on the cell surface. Mixtures of anti-Fc receptors can

also be used for this purpose.

The compositions (e.g., antibodies, multispecific and bispecific molecules and
immunoconjugates) of the invention which have complement binding sites, such as
portions from IgG1, -2, or -3 or IgM which bind complement, can also be used in
the presence of complement. In one embodiment, ex vivo treatment of a population
of cells comprising target cells with a binding agent of the invention and
appropriate effector cells can be supplemented by the addition of complement or
serur containing complement. Phagocytosis of target cells coated with a binding
agent of the invention can be improved by binding of complement proteins. In
another embodiment target cells coated with the compositions of the invention can
also be Iysed 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. Accordingly, within the scope of the invention are compositions
comprising antibodies, multispecific or bispecific molecules and serum or
complement. These compositions are advantageous in that the complement is

located in close proximifty to the antibodies, multispecific or bispecific molecules.

Alternatively, the antibodies, multispecific or bispecific molecules of the invention
and the complement or serum can be administered separately. Binding of the
compositions of the present invention to target cells causes translocation of the
CLD18 antigen-antibody complex into lipid rafts of the cell membrane. Such
translocation creates a high density of antigen-antibody complexes which may

efficiently activate and/or enhance CDC.

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 reagenits,

such as an immunosuppressive reagent, a cytotoxic agent or a radiotoxic agent, or
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CLD I8A2 but not Al binding of CLD18 on naturally expressing tumor cells
mediating CDC on CLD18 expressing cells mediating ADCC on CLD18
expressing cells inhibiting proliferation of cells expressing CLD18 ch-45C1
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one or more additional antibedies of the invention (e.g., an antibody having a

complementary activity).

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

effect of the antibodies of the invention.

In other embodiments, the subject can be additionally treated with an agent that
modulates, e.g., enhances or inhibits, the expression or activity of Fc-gamma or
Fc-alpha receptors by, for example, treating the subject with a cytokine. Preferred
cytokines include granulocyte colony-stimulating factor (G-CSF), granulocyte-
macrophage colony-stimulating factor (GM-CSF), interferon-y (IFN-y), and tumor
necrosis factor (TNF). Other important agents for increasing the therapeutic
efficacy of the antibodies and pharmaceutical compositions described herein are B-
glucans which are homopolysaccharides of branched glucose residues and are
produced by a variety of plants and microorganisms, for example, bacteria, algae,
fungi, veast and grains. Fragments of B-glucans produced by organisms may be
also be used. Preferably, the B-glucan is a polymer of §(1,3) glucose wherein at
least some of the backbone glucose units, e.g. 3-6 % of the backbone glucose umits,

possess branches such as B(1,6) branches.

In a particular embodiment, the invention provides methods for detecting the
presence of CLDI18 antigen in a sample, or measuring the amount of CLDI18
antigen, comprising contacting the sample, and a control sample, with a antibody
which specifically binds to CLD18, under conditions 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
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

presence or quantifying the amount of CLID18-expressing cells in vivo or in vitro.
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ch-175D10 n.d. legend: excellent performance, (+) performance in
different setups, n.d. not done. 10 WO 2007/059997PCT/E1'2006/011302
New International Patent Application Ganyrned Pharmaceuticals AG, et al.
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Ref. - . - . Additional Sheet § i ical. ial : .
R eRa R e SRR R B W apoion
instieniiegatest tive aleitesiab O SN T CEN3ex DS AT 2TgectDS M means for

AC&%?%%Q%M &bt ImbpY &qg&ﬁﬂf, Qe%&"d%&&%ﬁg%%i\é-exmessmg
ACC-2745, DSM ACC2746, DSM ACC2747, DSM ACC2748) are:

DS#ZsDeutsche Sammlung von Milcroorganismen und Zellkulturen
GmbH Mascheroder Weg Ib 38124 Braunschweig DE 2)The Name and

RS g el o g sty Qo AC G0 RM 1
Mikedairgjadiisazen amid? ek iditsiermiom bl Chiibfferdite ¥ Bs88ER4uch as cancer
Brapnschwelo, DEDate of desPOS¥SCLDI18, preferably CLDI8-A2 in a sample
which is higher than the amount of CLDI18, preferably CLD18-A2, in a control
sample is indicative for the presence of a CLD18-related disease in a subject, in

particular a human, from which the sample is derived.

In yet another embodiment immunoconjugates of the invention can be used to
target compounds {(e.g., therapeutic agents, labels, cytotoxins, radiotoxins
immunosuppressants, etc.) to cells which have 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 cells expressing CLDI18, such as

circulating tumor cells.

The present invention is further illustrated by the following examples which are

not be construed as limiting the scope of the invention.
EXAMPLES

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 pg
of plasmid DNA was injected into the quadriceps (intramuscular, i.m.) on days I
and 10 for generation of monoclonal antibodies of Setl or alternatively on days 1
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 CLD18A2 (SEQ ID NO: 1) alone or co-transfected
additionally with murine soluble CD40L encoding RNA were injected

90



Accession Numbers The indications made below relate to the deposited
microorganism in the description on the following page(s) October 19,
2005 DSM ACC2738 page 16, line 34 October 19, 2005 DSM ACC2739

weRERJeéedire 1 October 19, 2005 D_SM ACC2740 page 17, lpa2eiabato:
i LS
5 Iposrenticenfl 2nEbod > Sieaed 2ipaipabjertn [{HlelH 8 in sera of mice was
monitored by immune fluorescence microscopy between day 16 and 43 depending

on the specific immunization protocol used. The immune fluorescence was

5  determined using HEK293 cells transiently transfected with a nucleic acid
encoding a fusion construct comprising human CLD18A2 (SEQ ID NOs: 1, 2) and

a fluorescent reporter protein. 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 splenectomy for generation of
monoclonal antibodies of Set2 by intraperitonal injection of 5 x 107 or alternatively
1 x 10® HEK293 cells transiently transfected with a nucleic acid encoding human
CLD18A2 (SEQ ID NOs: 1, 2) (for details see Tab. Ib). In Tab. la the
immunization protocols used are dedicated to the respective monoclonal

15  antibodies.

Tab. 1a: Immunisation protecols used for genmeration of monoclonal

antibodies
mAB Immunisation mAB Immunisation
protocol¥ protocol

Setl

24H5 40 42E12 45

26B5 40 43A11 45

26D12 40 44E10 45

28D10 40 47D12 45

37G11 45 61C2 45

37HS8 45 75B8 6

38GS 45 85A3 . 6

38H3 45 OE% 40

39F11 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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3big) RnINGIAUERYOREIRAC GBS IABEAIABRLRRAF R bodies to CLD18:

microorganism or other biological material referred to in the description on

padéovstiselsgocEle N ispeist o Bredpith SHCA Fiives qurstme ccll
argijdesiiiadouauadditionabshent NamenpfideppeitalyWest tigRcreened for

e e Yo M olgRmen W2 S et

Masahgsoderiiieg Hadeit24iBemuodelgteigan 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
week incubation in selective medium containing 10% fetal bovine serum, 2%
hybridoma fusion and cloning supplement (HFCS, Roche Diagnostics, CRL 1 363
735) plus 10 mM HEPES, 0.055 mM 2-mercaptoethanol, 50 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
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

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 antibodies, an isotype ELISA was performed. The
mouse monoAB ID Kit (Zymed, CRL 90-6550) or alternatively the IsoStrip Mouse
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 immunized with CLD18A2-LoopD3 (SEQ ID NOs:
17, 18), thirteen from a fusion of cells from a Balb/c mouse immunized with

CLD18A2-Loopl (SEQ ID NOs: 15, 16), expressing the following antibodies:

24H5, 26B5, 26D12, 28D10, 37G11, 37H8, 38GS5, 38H3, 39F11, 41C6, 42E12,
43A11, 44E10,47D12, 61C2, 75B8, 85A3, 9E8, 19B9
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38GS: mouse monoclonal IgG3, « antibody, 182-D1106-057, DSM ACC2739
38H3: mouse monoclonal Ig(G3, x antibody, 182-D1106-058, DSM ACC2740
39F11: mouse monoclonal 1gG3, x antibody, 182-D1106-059, DSM ACC2741
41C6: mouse monoclonal IgG2a, x antibody, 182-D1106-060
42E12: mouse monocional IgG2a, x antibody, 182-D1106-061, DSM ACC2748
43A11: mouse monoclonal IgG2a, k antibody, 182-D1106-062, DSM ACC2742
44E10: mouse monoclonal 1gG3, x antibody, 182-D1106-063
471212: mouse monoclonal IgG3, x antibody, 182-D1166-064
61C2: mouse monoclonal IgG2b, x antibody, 182-D1106-067, DSM ACC2743
75B8: mouse monoclonal IgM, x antibody, 182-D756-001
85A3: mouse monoclonal IgM, x antibody, 182-D756-002
9E8: mouse monocional 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-LoopDi (SEQ ID NOs: 15, 16), four from a fusion of cells
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 IgG2a, x antibody, 182-D758-187

125E1: mouse monoclonal 1gG2a, x antibody, 182-D1106-279, DSM ACC2808
163E12: mouse monoclonal 1gG3, x antibody, 182-D1106-294, DSM ACC2809
166E2: mouse monoclonal IgG3, k antibody, 182-D1106-308

175D10: mouse monoclonal IgG1, k antibody, 182-D1106-362, DSM ACC2810
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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,
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 concentration and purity
was determined by BCA-Assay and purity checked by sodium dodecylsulphate gel

electrophoresis and coomassie staining.

3. Binding Characteristics of Monoclonal Antibodies

a. Quality control of transfectants in WB, IF:

To generate CLD18AZ expressing cells, HEK293 or CHO cells were transfected
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
with a 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
contrel, a band with the expected molecular weight of CLD18-myc was observed
(Fig. 2).

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
poltyclonal antibody against CLI}8 at 1 pg/ml 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
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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Authorized officer orm PCT/RO/134 (July1998; reprint January 2004)
WO 2007/059997 BUDAPEST TREATY ON THE NTERNAITONAL
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INTERNETBIRL DEPOSITARY AUTHORITY idcatifred at dm bottom of
thidiECR3 cells were co-transfected with expression vectors encoding human

CLDI18AZ2 (SEQ ID NOs: 1, 2) and a fluorescing reporter protein 40 h prior to the

5 assay or alternatively HEK293 cells stably expressing human CLDI8A2

(HEK293-CL.D18A2) 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 24HS5, 26B5,

26D12, 28D10, 37G11, 37HS8, 38GS5, 38H3, 39F11, 41C6, 42E12, 43A11, 44E10,

47D12, 61C2, 75B8, 85A3, OES8, 19B9, 45C1, 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 hybridoma supernatants

20  containing monoclonal antibodies 24HS5 (Fig. 44, cells in Q2), 85A3 (Fig. 4B),
175D10, 125E1, 163E12, 166E2 and 43C1 (Fig. 4C, cells in Q1).

¢. Comparison of antibody binding to Myc- or HA-tagged CLD18A2:
The binding characteristics of the identified CLD18-specific monoclonal
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 Myc-epitope tag inserted into
CLD18A2-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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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 CLDI8A2 (HEK293-CLD18A2) and HEK293 cells stably expressing human
CLDI8AI (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 PI 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 24HS5, 26BS, 26D12, 28010, 37G11, 37H8, 38GS, 38H3,
3911, 41C6, 42E12, 43A11, 44E10, 47D12, 61C2, 75B8, 85A3, 9E8, 19RB9,
45C1, 125E1, 163E12, 166E2, 175D10: (i) monoclonal antibodies 43A11, 45C1,
25 and 163E12 bind specifically to human CLDI8A2 but not to human CLDI18A1
(Fig 6A,B), and (ii) monoclonal antibody 37H8 binds to both human isoforms (Fig
6A).

e. Comparison of antibody binding to human CLDI8A1 versus CLD18A2
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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12 Adoress: $EiE3 ¥ AN Zontrast, antibody 26B5 was reactive with both, CLD18A2
and CLD18A1 (Fig. 8).
For antibodies 24HS5, 26BS5, 26D12, 28010, 37G11, 37H8, 38GS5, 38H3, 39FI11,
41C6, 42E12, 43A11, 44E10, 47D12, 61C2, 75B8, 85A3, 9E8, 19B9, a clear
difference between staining of living cells and paraformaldehyde fixed cells was
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.

f. Determination of endogenously expressing cell lines:

A CLDI18A2 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
(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,

g. Staining of endogenously expressing cell lines with CLD18 specific antibodies
and immunofluorescence analysis:

DAN-G, SNU-16, NUGC-4 and KATO-II 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 24HS, 26B35, 26D12,
28D10, 37G11, 37H8, 38GS5, 38H3, 39F11, 41C6, 42E12, 43A11, 44E10, 47D12,
61C2, 75B8, 85A3, 9ES8, 19BY staining of the cell surface was observed as
exemplified in Fig. 10, 11 and 12A. For antibodies 45C1, 125E1, 163E12, 166E2,
and 175D10 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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h. Staining of endogenously expressing cell lines by flow cytometry:

Surface expression of constitutively expressed CLD18A2 on KATOQO-II and
NUGC-4 living cells was analyzed by flow cytometry. This is exemplified by
KATO-II 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 FACSArmay. Fig. 13 shows a strong
binding of 61C2 to at least 70.3% of KATO-III cells and of 163E12 to CLD18A2
on KATO-IIH 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
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).

}- Reactivity of antibodies with murine CLD18A1 and murine CLD18A2 analyzed
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)
were incubated with hybridoma supematants containing the human CLDI18-
specific monoclonal antibodies 38GS5, 38H3, 37Gli, 45C1 and 163E12,
respectively, for 30 min. at 4°C, followed by incubation with Alexa647-conjugated
anti-mouse 1gG secondary antibody and fixation of cells. Binding was assessed by

flow cytometry using a BDD FACSArray. Fig. 15 shows three different binding
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44E10, 47D12, 61C2, 75B8, 85A3, 9E8, 1989, 45C1, 125E1, 163E12, 166E2, and
175D10 generated against CL.ID18 represents a diversity of binding characteristics

10 to different epitopes and topologies of human CLD18.

A combination of different properties described in examples 3b, ¢, d, e, g, h, and j

can be used to categorize monoclonal antibodies into such different classes.

4. Immunohistechemistry (IHC)

15 A CLDI8A2 epitope specific antibody generated by immunization with the
peptide of SEQ ID NO: 21 was used for immunochistochemical characterisation of
CLLD18A2 expression. Paraffin embedded tissue sections derived from a
comprehensive panel of normal and tumor tissues were used for protein expression
and localisation analyses. No significant expression was detected in any other
20  normal organ tissue except stomach (see Tab. 2, Fig. 16A). In contrast, CLD18A2
expression was verified by immunohistochemistry in different cancers including
stomach cancer and lung cancer (Fig. 16B).

Interestingly, expression of CLD18A2 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 mucosa, in particular gastric stem

cells in the isthmus part, which replenish the entire mucosa, do not express
CLD18A2 (Fig. 16C).
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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) -
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tissuesag)?gept stomach (Fig. 17A), whereas stomach carcinomas and lung carcinomas remain
strongly positive (Fig. 17B).

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. 18A with monoclonal antibody 26B35.

Immunchistochemistry was used for specificity analysis of 175D10 (Fig. 18B), 43A11 (Fig.
18C), 163E12 (Fig.18D) and 45C1 (Fig. 18E) on sections derived from HEK293 tumor cell
lines: HEK293 tumor cell lines stably expressing human CLD18A2 (HEK293-CLD18A2) or
CLDI18A1 (HEK293-CLDI18Al) or being transfected with an expression control plasmid
containing only the antibiotic resistence gene for selection (FHEK293-mock) were xenografted
into mice to form solid tumors. No expression was detectable in mock-transfected HEK 293
xenograft tumors. In contrast, strong and homogeneous membran-staining was observed in

HEK293-CLD18A2 xenograft tumors and in stomach carcinoma specimens.

5. Complement Dependent Cytotoxicity (CDC)

a. CDC of monoclonal antibodies of Setl as measured by flow cytometry:

Plasma for complement lysis was prepared by drawing blood from healthy volunteers into 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
induce complement dependent cytotoxicity (CDC) against HEK293 cells stably expressing
human CLD18A2 (HEK293-CLD18A2). Cells were incubated with hybridoma supernatants
containing monoclonal antibodies 85A3, 28D10, 24H5 or 26D12, 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
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 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 (FCS) threshold. The percentage of lysed cells (PI-
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In a second set of experiments the specificity of monoclonal antibodies to induce CDC on
CLDI18A2 expressing cells was analyzed. Therefore, a set of antibodies binding either
specific to human CLDI18A2 or also binding to human CLD18A1 was tested for CDC-
induction against CHO cells stably transfected with human CLD18A2 (CHO-CLD18A2) or
human CLDI8A1 (CHO-CLD18A1). CHO-CLDI8A2 and CHO-CLDI18A1 cells were
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 was removed and the cells were incubated in
triplicates with hybridoma supernatants adjusted to a concentration of 10 pg/ml containing
monoclonal antibodies 24H5, 26012, 28D10, 37Gi1, 37HS8, 38GS5, 38H3, 39F11, 41Cé,
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
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 lysis - fluorescence background) x 100. Fig. 20 shows that monoclonal
antibodies 26D12, 28D10, 37H8, 38H3 and 39F11 mediate high, monoclonal antibody 38GS5
mediates medium, monoclonal antibodies 41C6 and 61C2 mediate low, and monoclonal
antibodies 24HS, 37G11, 42E12, 43A11, 44E10 and 47D12 mediate no CDC against CHO-
CLID18A2 celis. In contrast, none of the antibodies is capable of inducing CDC against CHO-
CLDAI cells, although 26D12, 28D10, 37H8, 38H3, 39F11, 41C6, 47D12 and 61C2 also

bind to CLD18A1 as determined by flow cytometry and immunofluorescence.

¢. Monoclonal antibody titration and CDC using monoclonal antibodies of Setl:
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 7588 (100, 30,
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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, Niirmbrecht, Germany) which were then
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.

Hybridoma supernatants were analyzed for their capability to induce complement dependent
cytotoxicity (CDC) against KATO-III cells endogenously expressing human CLD18A2. Cells
were incubated with crude or purified hybridoma supernatants containing monoclonal
antibodies 45C1, 125E1, 163E12, 166E2, and 175110, respectively for 30 min. at 37°C. 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 iodide (PI) staining
method. PI 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
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). Robust CDC mediated lysis was observed in particular for 163E12.

6. Antibody-Dependent Cellular Cytotoxicity (ADCC)

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 CLD18AI1 (HEK293-CLDIg8AT1).

104



10

15

20

25

30

The microorganism identilled under I. above was accompanied by: ( pc )a

scientific description ()a eclipsed taxonomic designoticm (Mark with a

moss when opplicsbic). Et RECEIPT AND ACCEPTANCE This
wotesrmisonad Depasittrv ALItII(Wity 2.:CCPTS themicreQrpntgftt/ep2o06/011302

identifieddor | Above. which was received by It on 2005-19-19 (Dote of the

a. Eﬁigﬂmﬂmﬁ%ﬁ}{ﬁ% ; anﬁiggd RﬁQMﬁ&EaEQ%i£MEiR§1@N_ Eb@ll healthy
mil:moronism identified under | abqve was recej y this Internation )
don B AR ROy oSS BT A DO Gt EOBECHuls G deaier on Ficoll
(Lyrmbilbeyes i§apatatiem Vialiad odsigimy @ahe Bholapes, Tom|yovass=eliadReyipheral

it on(date of receipt of t for conversion), Y. .
bloofl PR A TR RV SRR o B (e Bty aped. and
resuAMMLID NEMD NAIRCROGORG AN SMEBNuN D7 Fith | 19t Tierimctivated fetal
calf@?ﬂmﬂﬁgﬁf‘?ﬁ Mas;glacroicr Weg Ib D-31112413munschweig
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b. Aberekulg:EfetdimRiics waeeksisied ndig dam on Aedueledhe: SthAlcing ligand
(BA%J’}a.}&.r:aIELar{{rirrlz IfE?rrnrgrl Eystg%ﬁﬁ:ﬁ? e(xgga%rrtlg? 1%4,2191% EUI?H\SV,P czy(%%/gg%? 9R7t‘:agcnts, 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/mi
were added to round-bottom microtiter piates. For isolaied 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 cellular
cytotoxicity was calculated using the following formula: % 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,
38GS3, 47D12, and 61C2 mediate ADCC against HEK293-CLD18AZ2 cells. In contrast, these
antibodies induce no significant or only low level cytotoxicity on CLDI8AIL 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 CLD18A2.

1x10* target cells endogenously expressing CLD18A2 (KATO-III) were cultured in the
presence of approximatly 10ug 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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Strong inhibition of proliferation was observed with antibodies 125E1, 163E12, 45C1,
37G11, 37H8, 28D10 and 166E2, respectively. . Moderate inhibition of proliferation was
observed with murine antibodies 43A11, 175D10, 42E12, 26D12, 61C2 and 38H3,

respectively.

8. Performance in therapeutic mouse xenograft models
Therapeutic potential of the identified monoclonal antibodies binding specifically to

CLDI18A2 was studied in therapeutic xenograft models.

a. Early treatment of highly CLD18A2 expressing tumors in mice

SCID mice were subcutaneously noculated with 1 x 10" HEK293 cells stably expressing high
levels of human CLDIBAZ (HEK293-CLD18AZ2). Expression levels of human CLD18AZ in
HEK293-CLD18A2 celis were comparable with expression levels in primary gastric cancers
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 ug of purified
hybridoma supernatants representing murine monoclonal antibodies 26BS5, 26D12, 28D10,
37G11, 37H8, 38GS5, 39F11, 42E12, 43A11, 38H3, or 61C2 were injected once per week for
4 weeks intravenously. Alternatively 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. 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
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-CLD18A2 cells.
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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).

c. Early treatment of tumors expressing low levels of CLD18A2

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 comstitutively expresses
CLD18A2 protein at low level. Treatment of mice (10 per group) was initiated 3 days after
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
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 278).

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
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 CLD18A2, was used for immunochistochemical analysis of CLD18A2
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 CLDI18A2 appears to be
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cerebrum -

colon -
esophagus

heart -
kidney -
liver -
lung -
lymph node

ovary -
pancreas -
skeletal muscle -
spleen

stomach +
thymus -
bladder -

We further investigated potential side effects mediated by antibodies 125E1, 163E12, 166E2
and 175110 in mice. All of these antibodies had been previously shown by FACS analysis to

react with the murine CLD18A?2 as well as with the human protein,

Neither were any visible side effects observed in mice during and after treatment with these
antibodies, nor were any histomorphological correlates of toxicity observed in the gastric
mucosa of antibody treated mice as compared to untreated (PBS- treated) mice (see Figure
30).

9. Chimerization of antibodies

a. Generation of mouse/human chimeric monoclonal antibodies

Total RNA and subsequently single stranded ¢DNA was prepared from human peripheral
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 {ranscriptase (Invitrogen).
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restriction enzymes. The vector was additionally treated with calf intestinal 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 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
listed 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
constant region, and added a HindIII restriction site at the 5 end of the amplified part of the
constant region. The 57 phosphorylated antisense oligomer (SEQ ID NO: 43) included a stop
codon and added a Notl 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
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
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 HindIII restriction site (3’-AAGCTT-3") and via the Apal restriction site
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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 is
listed as SEQ ID NO:45, the amino acid sequence of the thus expressed human gamma-1

constant region is listed as SEQ 1D NO: 46,

Tab. 4. mouse hybridoma cell lines used for antibody cloning

oligomer pair in

clone  mAb Isotype variable region PCR chimerized antibody

heavy
chain |43A11 182-D1106-062 IgG2a SEQID NQ:55, 132 SEQIDNO:7G,71 SEQ ID NO:1090, 115
163E12 182-D1106-294 IgG3 SEQID NO:56, 133 SEQIDNO:72,73 SEQIDNO:101, 16
125E1  182-D1106-279 [gG2a SEQID NO:57, 134 SEQIDNO:74,75 SEQIDNO:102, 117
166E2  182-D1106-308 1gG3  SEQIDNO:59, 136 SEQIDNO:78,79 SEQIDNO:104, 118
175D10 182-D1106-362 IgGl  SEQIDNO:58, 135 SEQIDNO:76,77 SEQIDNO:103, 118
45C1 182-1)758-187 [gG2a SEQIDNO:60, 137 SEQ ID NO:80,81 SEQID NO:1035, 120

fight
chain |[43A11 182-D1106-062 IgK  SEQID NO:62, 139 SEQID NO:84,85 SEQIDNO:107, 122
163E12 182-D1106-294  IgK  SEQID NO:61, 138 SEQ ID NO:82,83 SEQ ID NO:106, 121
125E1  182-D1106-279  Igk  SEQID NO:63, 140 SEQIDNO:86,87 SEQID NO:108, 123
i66E2 182-D1106-308  Igk  SEQID NO:66, 143 SEQIDN0:92,93 SEQIDNO:111, 126
175D10 182-D1106-362  Igk  SEQID NO:65, 142 SEQ IDNO:90,91 SEQ ID NO:110, 125
45C1  182-D758-187 Jgk  SEQID NO:64, 141 SEQID NO:88,89 SEQ ID NO:109, 124
45C1  182-D758-187 Igk  SEQID NO:67, 144 SEQIDNO:94,95 SEQIDNO:112, 127
45C1  182-D758-187 IgK  SEQID NO:68, 145 SEQIDNO:96,97 SEQ ID NO:113, 128
45CI  182-D758-187 IgK  SEQIDNO:69, 146 SEQIDNO:98,99 SEQID NO:114, 129

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, ch-
45C1.

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 RNA was prepared from monoclonal hybridoma cell
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NTERNATIONAL DSMZ RECOGNITION IE DEPQSIT OF
were ke REEREA e bopHAtgHESS oRieGROSEAie S UHEPOBES- B uspraentisense

oligo%ﬂﬁg@éd%ﬁéébﬁstam 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 IgG
subclass of the murine monoclonal antibody produced by the hybridoma cell lines was afore
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
summarizes the SEQ ID NOs of the cloned and sequenced variable regions of the murine
antibody chains (SEQ ID NQ: 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
the 3’ mouse constant region, adding restriction sites to the ends which allowed 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 heavy chain variable regions included the
first 11 nucleotides of the human gamma-1 constant region in addition to the Apal restriction
site (see Tab. 4, SEQ ID NO: 70 to 99). Kappa light chain variable regions were cloned using
HindIll and BsiWI restriction enzymes, gamma heavy chain variable regions demanded
HindIll and Apal restriction enzymes. The heavy gamma chain variable region of monoclonal
antibody 45C1 contained an internal HindIlI restriction site — here, the compatible Bsal
enzyme was used instead (see SEQ ID NO: 80). SEQ ID NO: 100 to 114 show the nucleic
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 antibodies (see Tab.
4).
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motit)i. IV. Raba | OF ABOVE? FOR CONVERSION
well of a 12-well tissue plate and cultured in 2-3 ml 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-G19) or alternatively
Polyethylenimine (Sigma-Aldrich, 408727). Exemplified for transfection of HEK293T cells a
total DNA amount of 110 pg or 296 pg was used for a 14.5 cm tissue dish, and the ratio of
transfection agent to DNA was 1:2.5 and 1:12 for Lipofectamine 2000 and PEI, 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 supematants 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 (HEK293-CLD18A2) and HEK293 cells stably expressing
human CLDI18A1 (SEQ ID NOs: 7, 8) (HEK293-CLLD18A1) 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 Fov secondary antibody and counterstained with PI. Binding was assessed by flow
cytometry using a BD FACSArray. |

Similarly, endogenously CLD18A2 expressing human tumor cell lines, for example KATO-
11l and NUGC-4 cells, were analyzed by flow cytometry.
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centDihad MO0 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-III cells
endogenously expressing human CLD18A2, as well as stably transfected CHO-CLID18A2
cells. Cells were incubated with monoclonal antibodies ch-163E12, ¢h-166E2, and ch-
175D10, respectively, in a final conceniration of 2.5 pg/mi to 35 pg/mi for 3¢ min, at 37°C.
20% human serum in RPMI 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 ch-175D10 were inducers of
robust CDC.

e. Antibedy-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 CLD18A2.

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.
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3h at 37°C, 5% CO,. Final concentration of the antibody in the well was 50pg/ml. After 2-3h
of pre-incubation, lucifer yellow (BD Biosciences, San Jose USA) was added at 1mg/ml.
Luminescence resulting from the oxidation of lucifer yellow by the luciferase of viable cells
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-II cells (Fig. 33).

f. Proliferation Imhibition

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-III) 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.

14. 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 CLDI18, in particular tumor cells.
Furthermore, it has been demonstrated that chimerisation of antibodies may lead to the
aquisition of additional Fe-dependent effector functions not present in the parental murine
molecule, For example, it is shown herein that antibody 175D10 with murine IgG1 does not

induce complement dependent cytotoxicity (see Example 5), while ¢ch-175D10 with human
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Clinical lead candidates of the invention may have one or more of the following properties:

a) binding to human CLD18A2 but not to human CLD18Al (e.g. 43A11, 45CI, 125E1,
163E12, 166E2 and 175D10, and ch-43A11, ch-45C1, ch-125E1, ch-163E12, ch-166E2
and ch-175D10). For examples, see figures 6A and 6B.

b) binding to mouse CLD18A2 but not to mouse CLID18A1 (e.g. 125E1, 163E12, 166E2 and
175D10). For examples, see figures 15A and 15B.

¢) binding to CLD18 naturally expressed by tumor cells (e.g. 45C1, 43A11, 125E1, 163E12,
166E2 and 175D10, and ch-45C1, ch-43A11, ch-125E1, c¢h-163E12, ch-166E2 and ch-
175D10). For examples, see figure 13

d) binding to CLDI18 in intercellular contact zones (e.g. 45C1, 43A11, 125E1, 163E12,
166E2 and 175D10). For examples, see figures 12A and 12B.

e) mediating CDC induced killing of cells, which express CLD18 (e.g. 45CI, 125E1,
163E12, 166E2 and 175D10, and ¢h-163E12 and ch-175D10). For examples, see figure
32.

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 CLD18 (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. 43A1l,
125E1, 163E12, 166E2, and 175D10). For examples, see figure 24.

i) prolonging survival in xenograft models with cells expressing CLD18 (e.g. 43All,
125E1, 163E12, 166E2 and 175D10). For examples, see figure 25B.
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Table 6: chimeric antibodies

antibody binding of binding of mediating mediating inhibiting
human CLD18 on CDC on ADCC on proliferation of
CLD18A2 naturally CLDI18 CLD18 cells
but not Al expressing expressing expressing expressing
tumor cells cells cells CLD1S
ch-45C1 + + n.d. n.d. n.d.
ch-125E1 + + n.d. n.d. n.d.
ch-163E12 + + + + 4
ch-175D10 + + -+ + n.d.

legend: + excellent performance, (+) performance in different setups, n.d. not done.
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DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH

Mascheroder Weg 1b
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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. 7 B
38124 Braunschweig

DE

Date of despaosits

Accession Numbers

The indications made
below relate to the
deposited microorganism in
the description on the

following page(s)

October 19, 2005 DSM ACC2738 page 16, line 34
October 19, 2005 DSM ACC2739 page 17, line 1
QOctober 19, 2005 DSM ACC2740 page 17, line 2
October 19, 2005 DSM ACC2741 page 17, line 3
October 19, 2005 DSM ACC2742 page 17, line 4
QOctober 19, 2005 DSM ACC2743 page 17, line 5
November 17, 2003 DSM ACC2745 page 17, line 6
November 17, 2005 DSM ACC2746 page 17, line 7
November 17, 2005 DSM ACC2747 page 17, line 8
November 17, 2005 DSM ACC2748 page 17, line 8
October 26, 2006 DSM ACC2808 page 17, line 10
QOctober 26, 2006 DSM ACC2809 page 17, line 11

DSM ACC2810 page 17, line 12

October 26, 2006
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the INEERNATIONAL DEPOgITARY AUTHORﬁ“Y EtSIi ACC2743

B. THENTIFICATION OF DEPOSIT Further deposits are identified on an additionat sheet [X]

Name of depositary institution
DSMZ-Deutsche Sammiung von Mikroorganismen und Zellkulturen GmbH

Address of depositary institution (incliuding postal code and couniry)
Mascheroder Weg 1b

38124 Braunschweig
DE
Date of deposit Accession Number
Octaber 19, 2005 DSM ACC2737
C. ADDITIONAL INDICATIONS (feave blank if not applicable) This information is continued on an additional sheet [ |

- Mouse (Mus musculus) myeloma P3X63Ag8U.1 fused with mouse (Mus musculus) splenccytes

- Hybridoma secreting antibody against human claudin-18A2

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States)

E. SEPARATE FURNISHING OF INDICATIONS (Teave blank if not applicable)

The indications listed below will be submitted to the International Bureau later (Specify the general nature of the indications e.g., "Aceession
Number of Deposit'y

For receiving Office use only - For [nternationa! Burcau use only s
D This sheet was received with the international application D This sheet was received by the International Burean om
Authorized officer Authorized officer

Form PCT/RC/134 (July1998; reprint Yanuary 2004)
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It SCIENTIFIC DESCRIPTION ANIXOR PROPOSED TAXONOMIC
DESIGNATION The migmerganiern idauified under L above at
aettnewanieci by ( xX)a scientific description C)a nosed taxonomic
designation (Mlllic willl /.1 cross whereapplicable). ni. RECEIPT AND
ACC%B’WQN B9 his International Depedruy Authority roellic ~ PCT/EP2006/011302
miumorEA.Inism | destidad ettler I. ahem, which was reecived by it On
2005_10_ 19 (Date of the orlglnal depasﬂ) IV RECEIPT OF REQUE

e nder | shoe wee: §SMZ

reeonvel by this Intent- W@ﬁé@ﬁfﬁﬁ%ﬁﬂﬁ@fﬁﬁon(dwe of original ?:;';‘f‘wlm @@

the Badapcst Treaty was received b-_)é it on(date of receipt of request Mr
convenion). V. INTERNATIO TTARY AUTHORITY.

Gmy&@%,Q%Q@yTSCHESAMMLUNG VON MIRROORGANLEMENUND

Freili Z Llﬁl(;,yLTUREN GmbH Address:Masthead= Weg Ib D-38

4Braunethweig y- Shelat=00 of Pemo&@&p&mg&g& ROAES, Kg&ggsqgatthe

55131 EiFational Depositary Authority or of niaitassmes afitiale). steedestf-in.
Dm= 200541-01 . Where Rule 6.4 (eT) eoitsi-gusirdatacis dam on
which the staum of ineemndoned depOSIWyoullamity was *gotta Farm
DSMZ.111714 (mit pogo) 17/280) WO 2007/059997

t IDENTIFICATION OF THE MICROCRGANISM

Tdentificntion reference give by the DEPOSTTOR: Aucmgwrgnh %mggi[_pgg, E)EITARY Jre—
182-11106-05%

bsM ACC2737

. SCIENTIFIC DESCRIFIION AND/OR PROPOSED TAXONOMIC DESIGNATION

The mitengrgenism idontified ymder 1L abave waz aceampanicd by

%) &sciutific duseription
{ )} »propesed xonomic deaignation

{Murk with n cross where ypliceble).

U1 RECEIPT AND ACCETANCE

Thiv Internatdonsl Dcpnsimyﬁur.hentj acetpss the microorganism denilfod under 1. above, whish wen reprived by fion JO05.10-19
(Date of the arignal depoit}.

V. RECEIFT OF REQUET TOR CONVERSION

The misroonganism icentfied under I above was received by this Trernerions] Depoaitary Authority 6 {dats of original depesity

nnd o request bo conveort t: onginat depoait to 4 doposit uader ﬂx: Budapest Treaty wes received hy itom : ) {dnts of reoeint of Toquest
for t‘-omrers:on). : ) .

V., INTERNATIONAL DIPOSTTARY AUTHORITY

. Mz MLUNG VON Signatare(s) of peren(s) having fhe pewer to represent tho
e am%% ZELLKULMEN Gmhﬁ It:gnanun:?l D:I:;xmm& Andmﬁty or of au&bnut&é efficial{s):
Addyoas: Mupcherode Weg 1k C ‘ . .

e N N S P
- L | | © 0 De= 20051101

' Whore Rule 6.4 (d) applics, sech dure ig the dore on which the staes of jnemadonal drpesitary suttiority wns nequired,

Form DSMZ-BF/4 (polompe} 12200) | 120




BUDAPEST TREATY ON THE NTERIVATTONAL RECOGNITION OF

THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF

PATENT PROCEDURE INTERNATIONAL FORM Ganymed

Phaanacewicals AG Freiligrathstx. 12 55131 Mainz VIABILITYpcr/ep2006/011302
STATEMENT issued ptunuant to Rule 102 by the INTERNATIONAL  ~
DEPOSITARY AUTHORITY identified at Mcbottom of this page L
DEPOSITOR It IDENTIFICATION OF THE MICROORGANISM MZ

Name:Cianymed PhagnaceuticnlsnAGRiciigrathstr. 12 Address:ni 5% .
Nr(sinz AccessionsHmpg MR B A HEPERINATIONAL DEPOSITARY @ ¢
AUTHORITY: DSM ACC2743 Date of the deposit or the transfcrl; 4t s
2005-10-19 DT. VIABILITY STATEMENT The viability (Warm
microorganism idontified umderdtahes@was tested on2005-10-19 On that
date, the said microorganism MIS (xyviable (Y no hangar viable

Ganymed Pharmaceuticals AG )

Freiligrathstr. 12

55131 Mainz
VIABILITY STATEMENT
issucd pesuant o Rule HL2 by the
-INTEENATIONAL DEPOSITARY AUTHORTTY
identificd at 2he bottom of this pags
1. DEPOSITOR T, INENTTFICATION OF THE MICROORGAMISM
Name: Ganymed Pharmaccuticals AG Accesaion nomber given by the
o Freiligramsr, 12 INTERNATION AL DEFOSITARY AUTHORITY:
Address: i
A - DSM ACC2T3T
Date of the depeait ar the ensior’s
2005-10-19

1. VIABILITY STATEMENT

Thy wishility of the reicroorpnism identifiod prdet T above wag tetedon 2005+ 10-19 2,
On thac date, the said microorganism was .

{x) visbie

{ 5 nelonger vithle

TV, CONDITIONS LINDER WHICH THE VIABILITY TEST HAS REEN PERFORMED"

v, INTERNATIONAL DEFOSTFARY AUTHORTTY

ST ANM A Signinrure(s) of person{s) having the power Te represent the
Nume: ﬁmo%mmfﬁéﬁém UNE&UZZ%U&T\;_TUREN GmbH Tnternationsl Depegtery Authority or of sutharized afficialisk

Addrers:  MascheroderWeg 1B ’
1-38124 Brssnschweig V 7 %
Y

Date: 20051101

! Indicate the date of original dcposi or, where & now deposiz or & anafer has boen made, the most reeen relovant date (date of the now deposit or dete

T the tranafer), . L
: g‘: thz eases rc{‘cmd o s Rule 10.2(s) () and {iii), refer 10 the mosd recant viabiliy test.
3 Mark widi 8 crassthe spplicahle hax. . )
‘ Fill in if the Infomotion hig boen reguested and if the results of the teat wos negative.

" Form DSMZ-BP/A (solc page) 12/2001
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ni. CONDITIONS UNDER WHICH THE VIA13112117 TEST HA.S BEEN
PERFORMED' V. INTERNATIONAL DEPOSITARY AUTHORITY
Name:DSMZ-DEUTSCHE SAMMLUNQ VON

MIKRQARGANWSMEN UN!) ZELLKULTUREN GmbH

Address:MaseberoderWcg Ib limannelootig 4--0.38124 SlgonturcF S:T/P P2006/011302
person(s) haring the power to represent the International Dmandary

Authority or or atithotirg Qfficialfs) - - Raleke005-11-01 Indmate@%MZ .

date ormigiaal depo3feEMER EABEIShYSESEAfahsicr has Men mae:

the most recent relevant data (date of the 11P07 deposit ardatc of thqg’:'“mmgmm

transfer), In the case/ tuft,d lo in Rule 10.210 (ii) and (DO, rarer to the

moat retool viablllty teat. Markwerkracatsaine applicablebox. FIR in if the

intannutien has been trquested and if the results of the teat were negative. .
Ganyowt BTHSRIFEPS (sole page) 1212001 WO 200 7/059997

FreiligpggyF22006/011302 DSMZ Dminvm Sommlintron es

RECEIPT [N THE CASE OF AN ORIGINAL DEPOSIT
55131 Mainz . E@_s;%d persuant o Rule 7.1

RNATIONAL DEI’OSITARY AUTHORITY
identificd at fhe bomom of this page

i IDENTIFICATION OF THE MICROORGANISM

Identifieation refevence gives by the DEPOSITOR: Aceergion number given by the
182-D1106-056 INIERNATIONAL DEPOSTTARY AUTHORITY:

D&M ACC2738

1. SCTENTIFIC DESCRIPTION AND/OR PROPOSED TAXONQOMIC DESIGNATION

Thre micyoorganism identified under 1. sbove was scromponied by:

{®) asacicmific festription
{ )} = prapmediconomic designsiion

(Mrrk with » cross where applicebie),

OI. RECETPT AN ACCEFTARCE

This Internstianal Dep ositary Authority aseepls the microergenism identifiod under 1. shove, which was reecived by it en 2005.10-
(Date of the {!‘riginnj?cpesﬁ s In 19

V. RECIEHET OF REGUEST FOR CONVERSION

‘The microorganism identified endor § above was received by this Tnwernational Depenitary Avthority on {date of original deponit}

2md & reguest 1o convere Bh:mgmni depasit to o deposid under the Budnput Treaty wag retsived by it on (date of receip of mouest’
for conversion), .

V. INTERNATIONAE DEMOSITARY AUTHORITY

Mome: | DSMZ-DEUTSCHE SAMMLUNG VON ' Si,gnme(a) of peraon{s) having the power o ropresent th
MIKRODRGANISMEN UND ZELL‘KIJLW Gmbl’-{ onal Pénositery Amhmsuly arof. nnx;nr:f,ad oﬁu:l[s)

Adldrease Maschereder Wi lb . .
- D-38124 Beawsschwely / a} :

. D 2005-11-(}1

T ' Where Rulc 6.4 {d) appiis, mueh dawe iz the dote on which :h: *meys of imernationad m:pusrmrymdmﬂqr wag sequired,

Farm DSMZ-EPM (scle png:} L2200
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and SHIlkulturan GmbH BUDAPEST TREATY 014 THE

INTERNATIONAL RECOGNMON OF THE DEPOSIT OF

MICROORGANISMS FOR THE PURPOSES OF PATENT PROCEDURE

INT BRNATIGMNSL. FORM Ganymed Pharmaceuticals AG Freiligratitsseb@/011302
5513f Mainz RECEIPT IN WE CASE OF AN ORIGINAL DEPOSIT issued
pursuant to Rule 7.1 by the INTERNATIONAL DEPOSITARY
AUTHORITY identified at the bottom of ibis page |I. IDENTIFICATI%

FIRE MICROORGANIﬁMpkdmﬂii&aﬂd}mommgﬁ%/en by the SMZQQ
DEPOSITOR: 182-B7ai bt rRetasmommummergiven by the S @ g
INTERNATIONAL DEPOSITARY AMEGRIM DSM ACC2745 IL  cSaikuuenOrst
SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC
DESIGNATION The nhicroorj&tiét&tiéfitfied undo' I. above was
accompanied t?s}/i é) scientific description (1a proposed taxonomic

o BB

Freiligrathsw. 12
55131 Mainz

VIABILITY STATEMENT

fssued pursunut 1o Rule 10.2 by the
INTERNATIONAL DEPUSTTARY AUTHORI'Y
jdentified 2t the botrom of this page

L. DEPOSITOR T IDENTIFICATION OF THE MICROOROANISM

Garrymed Phanmacenticals AG Accession mumber given by the
Freiliprathstr, 12 INTERNATIONAL DEPOSITARY AUTHORITY:

Address: 5513) Mainz

Mame
»

DSy ACC2738

Date of the deposit or the ransfis®;

2005-10-19

. VIABILITY STATEMENT

The visbility of the microorganism identificd under Il shove was testeden  2005-10-19
On that date, the sgid micronrganitm was

() vinble

{ ¥ nolongerviable

TV. CONDITIONS UNDER WHICH THE VIASILITY TEST HAS BEEN PERFORMED!

V., INTERNATIONAL DEPOSITARY AUTHORITY

. ML) Vi . Signarare(s) of person(s) having, the power to roproxent the
Neme: ﬁ%@%ﬁr{mﬁmﬁ% UNDUZ%?.L!?U%JUREN GmbH Inguaticnnl Dc}:,pusirary Authotity or of suthorized officisl(s):

Address;  Muscheroder Weg 1b | V M
D-3%[24 Braunschwelg -~

Dar 20035-11.01

! Tndieate the date of origingl deposis or, where & new depogitor a transfir hes beea made, the mast reemmt rolovant date (date of the new deposit or date

of the trensfer). e
A in Lh: torcs m{‘mcd Lo in Rele 10.205) (i) and (ifi}, refor ¢o the most recont visbiliny rest
> Mark with g cramihe spplicsbie box. . )
‘ Eill in if the information hos heen requented snd if the results of the test verc nogative.

Form DSMZ-BP (sole page) 1272001
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(Mink with a cross where applicable). lit RECEIPT AND ACCEPTANCE
This Insemetional Depositary Authority accepts the tin emorganiam
identified under L. above, which WAS menved by it at 2005-11-17 (Date of
the original depend'. IV. RECEIPT OF REQUEST FOR CONVERSION
The¥HigtBoteaMam identified under | above was menvcd by this FCT/EP2006/011302

International Depositary Authority on(date of erigiusl deposit) and a /

remind in convert the original deposit 1o a dopesityndor the Budapes §
Trmty was received&wﬁ%ﬁ@%ﬁf&%@m@%ﬂ%@yy for conv entiorR .‘,.M.Z;
INTERNATIONAL DEPOSITARY AUTHORITY Name:OSIVILDEUTSfﬁ?ﬁ-‘;:;?MHe
SAMMLUNG VON mEKRoon.G.AmsmEN UND 2:ELLKULTUREN GmbH
Atkin:GS;MasobicroderWes |izs8da+4 Brinmehateig Signature(s) af
persou(s) baying the power to represent the Intemational Depositary
Ganyohd ek eisefieathorized oftleill(H: V irsolténz. et Thum 2005-12-05
Fmﬂiéﬁ_{ﬂ%?@u'e 6.4 (al) applies, suck date is the date en which the status of
ip font depositary authoritynlith acquired rfcesmrDSkiz 43R uésolepge)
35131 M35%01 WO 2007/059997 BUDAPEST S AV ORI by avtvonry
INTERNATIONAL RECOGNITION OF THEBEBSEH §E
MICROORGANISMS FOR. THE PURPOSES OF PATENT PROCEDURE
INTERNATIONAL FORM

L MENTIFICATION OF THIE MICROORGANIEM

. \ . . 1
Tdemibication reference ghen by the DEPOSTTOR Act:sfs-ml wgzgirnmgg; 16):; ;_;_i Y AUTHORITY:
182-D1106-057

T:sM ACC2739

. SCIENTIFIC DESCRIFTION AND/OR PROFOSED TAXONOMIC DESIGNATION

The microorganism jdeatficd wnder L sbove was accompanicd by

(%} = somific dostiption
{ } opoposcd tonomic designetion

Mok with o cross whenspplicnblch

M. RECEWPT AND ACCEFTANCE

Thin Enternstional Dermitry Authority s2zeps the microgrganism identified undor T, above, which was mceived byiton 2005-10-19
{(Dnxe of the originnl depsid)'. -

TV. RECEIPT OF REGUEST FOR CONVERSION

B i i igitiak depoit
The microorgmizn idomified snder T ebove waa soceived by this norostioss] Dupesitary Auﬂ‘mmty'on {date nt; mgl.m: cfcpcs“;t
and & request to converthe onigina dopesit to £ depoait usder the Budspest Tresly w8 meneived by it on {dnsz of receipt of rey
Jor conversion) .

V. INTERNATION AI;DEPOSH‘A!CY AUTHORITY

- ELTS AMML . ignuture{r} of ¥) havingy the powesr to sepresent the
s %&Rﬁ;ﬂ\%ﬁ%@ muz%%mnm GmbH - g:lmﬁnn?l Dm?;{r}mmuﬁqv arof wﬂwﬂm:i officinlig:

Address: Maescherter Weg 1b o : : ; ‘ . .
- D-38124Braunscheeig _ , < é/’ .

Dt 2005-11-01

: . N ) red,
TV YWhens Role 6.4 {df) gplies, such &m: i the die on which the v of t_nmpmmjnsl deposltary uww way m;_mw A

" Form DSMZ-BP/S (soleprge) 1272001 :



Gartyrned Pharmaceuticals AG Freiligrathstr. 12 55131 Mainz VIABILITY
STATEMENT issued pursuant to Rule 10.2 by the INTERNATIONAL
DEPOSITARY AUTHORITY identified at the bottom of this page I.
DEPUSHBR M IDENTIFICATION OF THE MICROORGANISMPCT/EP2006/011302
Name:Ganymed PhamincemicalLS AG Frei ligrathste 12 Addresz55111
Mainz Accession number given by the INTERNATIONAL DEPOSITAR
AUTHORITY: DSM ACC2745 been ef the depositor the transfer

DSMZ_,

2005-11-17 M. VIAGIESPES PATERERIT-INOMR0Y of the )
miemorganism identiffERTATERPTS 336RSWaSEEted on On that dang-the~ &

' ikreergonisman @
said microorganism WasS f x 1'viable (rno lonsperviable 2005-11-2 i cri
.CONDMONS UNDER WHICH THE VIABRITY TEST HAS BEEN

PERFORMEDA" TEATENA

Ganymed Pharmaceuticals AG

Freiligrathstr. 12

55131 Mainz
VIABILITY STATEMENT
ierucd purssent te Rule 10.2 by the

COINTERNATIONAL DEPOSITARY AUTHORITY

identified ot the bowom of this page

1. DEROSITOR T, IHENTTFICATION OF THE MICRQOBRGANTEM

Names Ganymead Panrmacauticals AG Aceession aumber given by the

Froiligrather, 12 INTERNATIONAL DEPOSITARY AUTHORITY:
Asldress: :
35131 Moz DSM ACC2739
Date: of the deposit or the wensfer®:
2005-10-16

Y. VIABILITY STATEMENT

The viahility of the microwganism identificd under Jf sbove wes teaced on 2005-10-19

On that dete, the said micworgenism was

{ x}’ viaple
{ P nolonger vinbie

V. CONDITIONS UNDER WHICH THE VIABILTTY TEST HAS BEEN FERFURMED

V. INTERNATIONAL DEPOSITARY AUTHORITY

Narne: DSMZ-DEUTSCHE SAMMLUNG VON Signature{s) of perseit{s) having the power ts represcat the

MIKROORGANISMEN UND ZELLRULTLIREN GmbH Irternatienal Dopasitsty Authority or ol authorized officiai(s):
Address:  MascharodorWeg 1b V
4 Bregnsciwes
[-38124 Bronschweig . ﬁ,’
Dae 2005-11-01

! Tndicate the datosf origing degosit or, where 4 Rew doposit or p transfer has Besn mude, the most reoent rolovant date {date of the new deposit or date
of the oongier), .

1 In the cascs n:%bﬂtd t it Ruls 10.2(x) (i) aned (14, refer tn the most reeent vinbikisy e,

Tuindic with a oros the applicsble box. . \

‘ Fill in if the information ks heon requested and 1 the resplts of the a5t wers neputive.

-

Farm DSMZ-BP/S (solepape) 122001
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V. INTERNATIONAL DEPOSITARY AuritoRtry Neale:DSMZ-DEULSCHE
SAMMLUNG VON MDCROORGANISMENUND ZEU1LULTUREN GmbH
Address:MaschcarderWeg Ib. D-35124 BTEMISCIIWCIg SiDnature(O of
Fer$&D1@)71espviTg the power to mptesatt the International Deposﬂ@l@,tm,mﬂ(mI1302
Au:horny aor of autherized official(s): le< 4J4;::..-4 Date: 2005-12-05
Indicate the dated original tomtit or) where ataw &TOD% or a trangfc(rﬁ
been made, the mostSERHES Braiis S b doro L e newdeposit or MZ
of the transfer). In the e%é??&fﬁ%ea%éﬁf' ROEE™ (a) (i) and (iii), refektews 09
*the most recant visibility test. Ma& with a swathe applicable box. Fill in~t deron b
the information Mc been requested,andifihe results ofthe teat met
negative, Form DSMZ-BP/9 (sole page) 12/2001 BUDAPEST TREATY
GanyrfNAHmINJERNAGT IONAL RECOGNMON OF THE DEPOSIT OF
FreiligdisRQORGANISMS FOR TEE PURPOSES OF PATENT PROCEDURE
ReMZ DW|ght $0?ItSFIEI win

RECEIPT TN THE CASE OF AN DRIGNAL DEFOST
fsued pursuzns o Rale 7.1 by th

ATIDMAL DF‘POSTFAR.Y AUTHORITY
identified ot the bottots of this paps

53131

L IDENTIFICATION OF THE MICROORGANISM

ldentification yeforemice given by the DEPOSTTOR: Accrsaion number given by the
INTERNATIONAL DEPOSITARY .
182-D1130-058 AUTHORFTY:

DsM ACC2740

H. SCIENTIFIC DESCRITION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorgenism jdentified under L above was sccorpanied by

{ %) =scustific doseription
{ } 2 propaed taxonomic designation

(Mvirrk with & cross whens giplienble).

TH, RECEIPT ANTY ACCEPTANCE

This Intemntionsl Dcpomgzy Astthbrity scespta the micrporgonisre identified noder L above, which was rezeived by iton 2005 - II}-I_Q
{Dare of the original depoit)'.

V. RECEIPT OF REQUEST FOR CONVERSION

The micrmorgizm idoniicd wndor I ahove was recoived by this Internntions) Depositary Anthority on ({date of arigina} depagit)

nnd & requent 1o convert fe cngmn.l deposit 1o & deposit mmder the Budapcsl Treaty was roecived by § it on {dare of veaoipr of request
for cnnm:rsmn). ' )

V. INTERNATIONAL DIPOSTTARY AUTHORITY

Naomic: DSMZ-DETSCHE SAMMLUNG VON S:gnmtc{s)ufpmon(s) Baving the power to reprosen: the
MIKROORGANIEMEN UND ZBLERRILTUREN GmbH Intermational Deposmy Auﬂmmy or of outhorized stiivial(s):

Addross: Mrscherody Weg Ib , '
D-38124 Boumschweip é/ é/ 4__,2’

Dese: 2005-11-01

© ! Whine Rulc 64 {d) n;:phﬁ, auch dstr I8 the date on which the st of mtcmaumni dcposiwry authority was acqmrui.
‘Fum DSMEZ-BP/Y fsn!np.-.ge) edeliil ) _ . :
: ‘ 126




mumerearicuts conteutwao whit

INTERNAIItTNAL FORM Ganyancat

Phammaeuacals AG Freiligrathstr. 12 55131 Mainz L IDENTIFICATION

OF TFIE MICROORGANISM Identiiitation trete= liven by the
OFFOSTVR9r82-D758-036 RECEIPT IN TEE CASE OF AN OR{GHNAk6/011302
DEPOSIT Moen unravel& to Rule TT by the INTERNATIONAL

DEPOSITARY AUTHORITY Ida/tined at thc bottom of ibis pege Accessig
number given by the INTERNATIONAL DEPOSITARY AUTHORIT YD

ACC2746 IL SCEN

N

W aaineiva ﬁ i
TAXONOMIC DESIGN#&EFONeemiffatrodeFi=@bove was accompa@gﬁimmﬁg
by; ()seimille description ( | a proposed taxonomic dcsignatioo (Mar: XA G

PopR QFOSED | . ';

a toss wherestiolieebte)- RECEIPT AND ACCEPTANCE This Intonational

Depositary Authority acceptsmsTﬁRé*%?gﬁléyg%aniara identified undo( above,
GanyMIG RIS ZWYEd Ky it on 2005-11-17 (Date of Ow original deposit? IV.
FmﬂiFg{r%%EIBT OF REQUEST FOR CONVERSRTN

53131 Mainx

VIABILITY STATEMENT
issupd purguant (o Rule 10.2 by the

© INTERNATIONAL DEPOSITARY AUTHORITY
identificd 1t the botiom of this page

L DE’?‘OSWUK TLTRENTIFTCATION OF THE MICROORGANISM
P— Ganymad Pharmacenticals AQ Acccssien namber given by the

Freiligratstr, 12 THTERNATIONAL DEPOSITARY AUTHORITY:
Addresa: 45131 Manz

DaM ACC2740

Date of the deposit or the transfer’:

2005-10-19

. VIABILITY STATEMENT -

The vinbifity of the microorgrnism identificd vnder FF sbove was tested o
G thiag diate, the saig micporganism was

{x) viable

{ 7 nolongerveble

2005-10-19 i

TV. CONDITIONS UNDER. WHICH THE VIABILITY TEST HAS PEEN FERFORMED"

V. NTERNATIONAL DEPOSTTARY AUTHORITY

DSMZ-DEUTSCHE SAMMUUNG VON
MIKROORGANISMEN UND ZELLKULTUREN GmbH

Address;  Maschoroder Weg i
D-38124 Braumaciowoig

Nome:

Signarure(s) of personfs) having the power ta reproacet the
Intorpatisnal Depostury Authority or of authorized officialih

LA

baer 2005-:11-01

' Indicste the dats of original deposit or, where 2 now dopogit or 8 rangfier s been mode, the mast reeont seicvant date (dite of the new deposit ar date

of e tansfer),

: In the tancs vofiesd to in Ruole 10,2() (1) aud G, rfer ta the mest roeemt vinbilit sees,

! Mark with a cross the appEeablc bos,
“ ill in 1 The iofermotion

Form DEMZ-HP/S (sols page) 122001

bren reguested snd if the wault of the test wove negative.
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Themicroorganism identified &Mat abovesves =WM by this (Memoriam/I
Depositary Authority on and &request to convert du original knelt to a

deposit under the Budapest Treaty was received by it on for temvere ion).

V. INTERNATIONAL DIE9517AR? ANITIORITY (date designed deposit)

(daig ohdesaiptofrequest NamtDSMZDEUTSQ1E SAMMLUNDRNON 2o
WICROGROANISMEN UNDZELLISULTURETGenttH
AddresslMaschcrodcheg Ib 0-35124 BronsOcceig Signature(s)
anaemia) having the pgweaite-teproakibedaiesgational Docanthry - $ Z
Mi:orient of mullet-L B SR als 4 e HEEiRPU05-12-05 Whomekil

6.4 (d)ispplica, oath date le the'into on which the Nettie ot mclmatlon%dg;;mm”
depositary authority was amabed, Form DSMZ-E1P/4 (sole yap) 1212001
WO 2007/059997 rIRP ATY ORFTHEMTERNATIONAL P THE DEPOSIT

Gan OF %ICROOR NISMS OSES OF PATENT PROCEDURE
y RM PCT/EP2006/011302 DSMZ Doardsa sammw.n.on
Fmﬂx%ﬁhstr. 12

55131 Mainz RECEWT IN THE CASE OF AN ORIGTWAL DEPOSTT

tsmed pursunnt to Ruie 7.7 by ha
INTERNATIONAL DEPOSITARY AUTHORITY
identiffed s the bottom of this poge ’

L OENTIFICATION OF THE MICROCRGANIEM

Tdeneifieation roforones gin by the DEPOSTTOR: Arcession number given

ven by the
NYERNATIONAL n&*rosrmnv AUTHOR]
182-D31106-059 Vo

DS ACC2741

1. SCIENTIFIC DESCRITION AND/OR PROFOSED TANONDMIC DESIGNATION

The microorganism ideniicd under E above was accompnnicd by:

{Mark with a cross whertappiizshicl,

(%) o scintifis description
{ ) propesed txonomic desipnution

Ul RECEFT AND ACTEFTANCE

This Intornetonal Dcpcm-w Authority seepis the rriernasgrniam ifemified wndor L abuve, whirh wes reeghved v iten 2005, 10.19
{Dsie of the original depmit}'.

IV. RECEIFT OF REQUET FOR CONVERSION

“The microorganism idesfiod nnder I sbove wie reccived by this lnemational Depesitary Avthosity on ' (dare of originsd deposity

and a request to convert be eriging! deposit 1o & deposic wnder the Budapest Treaty wis reotived by it on {date of racaypt of rogquest
for coovemion), .

V. INTERNATIONAL DEPOSITARY AUTHORITY

‘MName-

Addresy Mascharodr Wee 1b

. . TAMMLUNG VON 5 £} of pergom{s) having the power to roprocat th '
g%@m%m UNT: ZE?.L!&E.TURE! CernbH mm Dgpmwym&wgty or of putharized uﬁ'i::ul(s}

s Lt

Date: 2005-}.1—01

! Where Rwle 5.4 (d} epplics, mch damnhu;dm:mwhmh site s ui‘mmadmn: dwswywﬂwmym naquimzi.

Form DMBPM (smlepepc) 1272001
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MikraotimMamom sad lakohumn GmbH VIABII-TIY STATEMENT issued
pursers to Rule 10.2 by hie INTERNATIONAL DEPOSITARY

AUTHQRILTY identified at the bet= of this page _  --- -- usrrog IL
2)E@CI%:EI%/£§IQI%F THE MICROORGANISM cGaily/Tied Pharmatettiealge/011302
AG Fre ilignithstr. 12 c¢'sI55131 Mainz _. ACCOisiorl number given by the
INTERNATIONAL DEPOSITARY AUTHORITY: DSM ACC2746 Data of
the deposit or the tranibiis280E-id-Z iABlAdh STATEMENT _ itHBgRA 7
of the microorganiShi ienb e aRcHrbE BOOMERAS tested on200584%21 e
sat date. the said microorganism was (xi'viable (Lino /anger viable f‘:i‘;’;f:;{,‘j;;’;,’;‘:"ﬁ'm,ma
ONDITIONS UNDER WHICH THE I. 7.ABRITY TEST HAS BEEN
PERFORMED' V. INTERNATIONAMBEBOSITARY AUTHORITY

Cranymed Pharmascesticals AG
Freiligrathstr. 12
55131 Mainz
VIABILTTY STATEMENT
issucd parsuant to Rule H.2 by the
+ INTERNATIONAL DEPOSITARY AUTHORITY
idontifiad at the bottom of this prpe
1. DEPOSITOR 7. IDENTTFICATION OF THE MICROORGANISM
e Ganymed Fharmaceuticals AG At pesgion numbee given by e
Freifigrathar, 12 INTERNATIONAL DEPOSITARY AUTHORITY:
Address: ol
33131 Melz DSM ACC2741
D ute of the deposit or the trankie's
2005-10-19
oL VIABILTTY STATEMENT
Thie viabifity ¢ the microorganism identificd under I8 nbove was wested on 2005-10- 19 7.
On that date, the said microorganism was
() visble
{ 7 nolooger vishle
V. CONDITIONS UNDER WHICH THE VIARILITY TEST HAS BEEW PERFURMETY
V. INTERNATIONAL DEFOSITARY AUTHORITY
: ALLING VON Signanre{s) of pereen(s) hoving the pawer o reprogent the
Homes ﬁ%%%gfﬁ% &Iﬁ ZELLK%L’}"UREN GnbH Tternationsl DSpusimy Adtiority or of suthorized official{sh
Addrese Marcheroder Weg 1 )
D+38124 Brounschorig w "
- <
Pas: 2005-11-01

Indizuts the date of originn} depesit or, where 1 new deposit or & transfer has been tade, the mow recent relevent date (date of the now deposit or date
of the fransfer). . . o

In the casex Pafered w in Bole $0.2{8) (i) snd {{H), refer to the most reeent visbility tost

Mark with a eraxs the spplicable box. . )

$1 in ifthe information hes been requentod and ifthe results of the wat wor negative,

Farm DSMZ-BP/ (solepages) 1272001
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Gan

NameDSMZ-DEUTSCHESAMMLUNC YON MIKROORGANISMENUND
ZELLKULTUREN GmbH AddressMascheroder Wog |b D-311124
81111,1118d1Waig Signalute(s ) of penoniej having the power to
repregantihg,iatgrnational Depositary Authority or of authorized official(s):
. 1141::42eiiiet, Dale 2005-12-05 - Indicate the &tact original dep&&§it/gR2006/011362
where a new depositor. transfer bait bean made, the materna:int =icy=" .

dote (dato of the newdgpasit-ar-date,okieHansien). In the en= =fatajogre A
Rule 10200 (1i) and BifaE R RESha TR aSS Giipity =E. Mnita =M p1d ¥
EPPlicable hoe Fill in lithe information has been requoned and if the ..;‘?;“"“ﬁm‘fme
results of the test ni.n. neptive Form DEMZ-131/9 (antopagt)1212001"*
WO 2007/059997 PCT/EP2006%311:3022rBUDAPEST '"MEATY ON THE

IN | %RNATI‘ONAL RECOGNITION OF THE DEPOSIT OF

}EMS FOR THE PURPOSES OF PATENT PROCEDURE

FreilisiRIFERRIATIONAL FORM DSIVIZ 50 MTIKIlIg ma0
5513L }\:131;3 RECEIPTWU(ECA"\':: OFMGRIGINALDEFGSTI‘

fusued purnvant b Rule 2,1 by th
DNTERNATIONAL DEFOS lTAR‘Y' AUTHORITY
idenstificd at the bortom of this poge

L IDENTITICATION OF THE MICROORGANISM

identification referenee gives by the DEPDSITOR: Accessinn wluchee given by the

182-D11086-062 INTERNATIONAL DEPCSITARY AUTHORITY:

DSy ACC2I42

L SCIENTIFIC DESCRIPTON AND/AOR PROPOSED TAXONOMIC DESIGNATION

The microorganism idens Ged onder L above was scommpraied y:

{Maurk with 8 cross whore splisshie).

. { ) =xpropecd tvonomic deslpnation

{x} = ecienifis desecption

1. RECEFT AND ACTEFTANCE

This intormadional Dtpo:s:& snr.um.hcmr scocpis the misrenrgenisr idontified mmdar §, above, whith wes reeeived by ften 2005-10-19
{Drtte of the veiginad deposiff,

IV, RECEFT OF REQUEST FOR CONVERSION

The mictootganism fdomifed ander [ shove was received by this Intermntionst Depestmry Atshority on {datc of originl deporit}
End u teyucst tn eanvert theoriginel Seposit to o Soposit imder the Bodapest Treaty was teseived by iton {date of weaipt of rquest
for conversion), N

V. INTERNATIONAL DEOSITARY AUTHORITY

Marre

Addrest: MiastherodoaWeg 1 : ' : ? :
 D-38124 Brmschweig ) V _

. DMD‘EUTSEHE SAMWJ’NG 01'5 ' Slgrmtm(s) of] pcrson(a} bmving the potwer to reprosent the
M!KRDCIT&GANTSMEN UND ZELLEULTUREN GmbH o Intcrontisnal Depositary Au:hnnty or of avthorized Bfﬁsmt(s).

. D 2005—li-01

.} Where Rule 6.4 (4) applies, such date i the dus o whtich tho statua of intermafiom depositary suumarity was acquined
Form DSMZ-BP/S (nclc pagc) smﬂm
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DIUSChI k5leronrpendrnen ynd Zullkuliunn Gmbh. Ganymed
Pharmaceuticals AG Fmiligrathsm 12 55131 Mainz RECEIPT IN THE
Ca8 B ANORIGINALDEPOSIT issued pursuant to Rule 7.3, by the o 020
INTERNATIONAL DEPOSITARY AUTHORITY identified at thc bonen o

_ this page I. IDENTIFICATION OF Hit MICROORGANISM Identification"" ™
returnee flee by the DEPOSITOR. 182-D758-040 Accession numbgr giv. z 3
by the INTERNATION#ED BEOGNTARYE MORITY: DSM ACCH '::; |
SCIENTIFIC DEW?M%#%%%@ES TAXONOMIC & @f

DESIGNATION The microorganism identified under I. above was e o o
~accompanied by: C)a mimetic description ()a proposed Lexonomie
designation (Mark with a crFEWHEPEEPhlicaNCI LIl. RECEIPT AND

Gmym% %@ngynglig his kremational Depositay Authorityaccepts the

|croor§anlsm Idattilled under | above which was received by it on

Freiligroy’121-17. (Date of the original cicelosiryl. IV. RECEIPT OF REQUEST

55131 M@R CONVERSION The microorganism idenfifi der 1 abovewan
received by this Intenuttional Depositg%%lg& n d.figinal
deposit) and a request to CIIIIVCIT theieriginat depesitste: adeposit under
the Budapest Treaty WES received by it 011(dare of receipt of request for

eonversien).

1, DEPOSITOR 1. MENTIFICATION OF THE MICRODRGANISM,
Name: Ganymed Pharmaceuticals AD Accession number given by the
' Frefligmthstr, 12 INTERNATIONAL DEFCSITARY AUTHORITY:
Address: ;
TSP Main DSM ACC2742
Date of the deposit or the ansfer':
2005-10-19
T8, VIARTLITY STATEMENT
The vizhility of the mitroorgmnivm identificd ander Tabove was teicd on 2005-10-19 1,
O thot date, the aeid micorganism was
{x) vuble
{ ¥ unolongerviable
TV, CONDITIONS UNDER, WHICH THE VEABRILITY TEST HAS BEEN PERFORMED!
V. INTERNATIONAL DEPOSITARY AUTHORITY
J WDEUTS ARIMLY Signaturc{r) af persom{s) having the power to represant the
o aﬁ%@%&&m%g'éiﬂ muﬁmmnm GmhH lng‘maﬁnml Depositary Authority or of authorizes officisl(e):
Addregs:  Muoscherody Weg Ih V .
D-38134 Brunsehweig _ Z :
Daw 2005-11-01

! Indicass the datof aripim deposit o, wheve 2 new deposit or a searsfer hins beer made, the wost recent rotevant date (e of the new deposit or date

fthe fr). T
‘e“ the g?ci &mﬂ e in Rule £0.208) (55} and (i), refor 40 the most reeent vishility test.
* Wark with a cros the nppicable box. . -
‘ El irs 3 the information har boen requested and If fhe results of the (et wort segative,

Form TSMZ-BPY {eole page) 1272001
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V. DPTERNATIONAL DEPOSITARY AUTHORITY
Name:DSNTZ-DEUTSCHE SAMMLUNG VON
MIKROORGANISMENUND ZELLKIJLTUREN GmbH
Metes:MoschezonerWeg Ib D-38124 Brunsetrezeig Siren:ic(s) of Pt:ma*/
hawtfg e/ lo rernrnith International Depositary Authority,Qrof.
ntitharizett officings): Da= 2005-12-05. ' Whore RWO06,4 (d) applies. suc
dam is the daté on which the =us of inurrutional drysesintry rathodty wa
acquired, Fenn DSN|ZBR¥astareraes: 42#800awiv 0 2007/059997 DSMZ o
BUDAPEST TREATY- @QJ“FEE"INEFERNNT NRERECOGNITION Ofae Q@
THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF . yiunen
PATENT PROCEDURE INTERNATIONAL FORM GanYmorl

Pharmaceuticals AG Freiligra‘%ﬁ'sﬂta}qﬂm@i Mainz VIABBITY

6/011302

Ganysied AllMENTusssed pursuant to Rule 10.2 by the INTERNATIONAL
Freiti@EOSI TARY AUTHORITY identified nt the bottom of this page L
551:,}..GI%EPOSITOR Ti, IDENTTPICATION Ole' EMT%ROORGANISM

F AN URIGINAI.DEP
ame: Ganymed Pharmaceuticals AG F sttu by the o
ATIONAL DEPOSITARY AUTHORITY
idenvificd at the botiom of this page

L IDENTIFICATION OFTHE MICRODRGANTSM

Tdemtification reference gen by the DEPOSITOR: Aecession sumber given by the

182-D1106967 INTERNATIONAL 1 aﬁr’g%m\ay AUTHORTTY:

paM ACC2743

. SCENTIFIC DESCRFTION ANIVOR PROPOSED TANONOMIC DESIGNATION

The migtoorgrnizm idenificd wder L above was aceompnied by

(Murk with n cross whoe applisabis).

{3} n=icatlficdescription
{ ) =apopesed wxonomic designmion

L RECEIFT AND ACUEFTANCE

This Internstionsl Dépoin 7Y, Autharity snochid the misroormaniss (2t under [ shovn, whish wis reecived by i on H
{Date of the oripinal deesit’. ' Y 2005-30-15

TV. RECEIFT OF REQUESTFOR CONVERSION

The microorgenism idmified under I above was rossived by this Tntzmational Dicpositary Avtherity on l . L {date of eriginnd deposity

80 o request 1o o verthe original depasit. b o doposit wndor the Rudapest T . i
fwrwsmzm) ginal dep o, doposi e Rudepest Treaty was recoived by it on (date of reesips of requect

V. INTERNATIONALDEPOSITARY AUTHORITY .

MName:

Address:

DSMZ-BEJTSCHE SAMMLING VON . Sigannmen(R) of perton(s} beving the povar o Top! mﬁhc
- MIKROORGANISMEN UNTy ZELLKULTUREN Gmbl lmnmnum! Dcpmmy}ﬁmmonqw o afauﬂwnmi off cml(s}

.A L. : c . . .. - @h

' Dm:: 2005~11-01

ot . Wher Rule 6.4 (c!) epplies, soch date iy tha dere oo wh:::h the smma afmb-.-mnnonai deposiiry sisthority was ncqmi
-+ Form DSMZ-BP/4 {sakj:agn} 121360} :
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Address:551 n Mainz Accession number given by the INTERNATIONAL
trafBferniZee®arl-17 ut. VIABILITY STATEMENT The viabilityobtheero0s/011302
microorganism identified under Tl above was tee ed en On dint date, the
EONs UNDER WHICH THE VLARILlre TEST HAS BEEN PERFOR MZ | .
V. ElTTERNAITONAt_ ®)
ZELLKULTUREN GmbH Address:Mucheroder Wag Ib D-38124 ¢ efuiurnGatt
Braunschweig Siguannt(S) efpernei(skhaving the pouter to =present the

DEPOSITARY AUTHORITY: DSM ACC2747 Date of the deposit or the
snid tureergenism was (x)viable ()'no longerriable 2005-11-21 Iv. GOND,

v m%w Denache @ i
Name:DSMEDELITSCH @WW‘UK?&”\T/"(BWR}I’T%ROORGAN|SMEmmm@@ .
letemallenrd Delmailoiy Authority or of authorized official(s): V. e4-4,-

GanyDat Eb2005ud@i08+
Freiligrathstr, 12
55131 Mainz

VIABILITY STATEMENT

Tsmuod pusuant to Rule 10.2.by the

- INTERMATIONAL DEPOSITARY AUTHORITY

identified at the bottom of this pape
L DEPOSITOR 1L IWENTIFICATION OF THE MICROORGANISM
Narme: Ganymed Pharmaceudcals AG Assession mumber given by the

Freiligrathste, 12 INTERNATIONAL DEPOSITARY AUTHORITY:
Address 58131 Mainz
. DsM ACCI743
atc of the deposit or the transfer';
2005-10-19
I VIABILTTY STATEMENT
The vighility of the microoganiem ideatified under H shove was tesed on 2005-10-19
On that date, the said microorganism waz
{x) vinble
{ ¥ »olongervishic
TV. CONDITIONS UNDER WHICK THE VIABIITY TEST HAS BEEN PERFORMED®
V. INTERNATIONAL DEPOSITARY AUTHORITY
Name: DEMI-DEUTSCHE SAMMLUNG VON Sigoanrs(s) of person{s} having the power 1o topresent the
MIKROORGANISMEN UND ZELLKULTUREN GubH Intermations] Depunitery Authority or af astherized ofﬁ:xnl(s)
Address Masgchcmdchc 7 i
D-38124 Bronachwelg : V o
. &/&
Daw;  2005-11-01

o

Ltz_:gcar,: :hcfd:;:c of oniginal deposit ur, wiisre a now deposit or 3 transfier hea been mizde, the most recent ralevara date (date of the new deposit ordate
he trangfer

In the crecs refesed 10 i Rule 10.2(2) () &nd (id), rofer to the most recoot vishiliy tast,

Mark, with & crossthe applicablebox,

Fift in if the infommation has fecen requested and i1 the resubin of the tost were négabive.

Pormy DSMZ-BP/Y (soic page} 1202000



Indicate the dateafetigaini deposit or. Where 3 new depositors titlarks has

been made, Mc most recent relevant date (date of the newdeposit ordain

of dye transfer} In the eases termed to in Rule 10.2(a) (ii) and fiii), refer to

the most recent viability teat. Mark with t crow the applicable box. Fill in if
widsiinfesssaxion has been requested sad if the results of th@GESERRRAD1]302

negative. Form DSMZ- %DA%SQ%TQM&&QAQQ; ESMZ "

2007/059997PCT/EFRODGI0 L 3LED: WE%TY ON THE pren @g
INTERNATIONALDSMZ RECOGNITION OF THE DEPOSIT OF  #trsrgeniomen
MICROORGANISMSOIland,* FOR THE PURPOSES OF PATENT
PROCEDUREShirmitale -en essagastatatiorsit Gmbn INTERNATIONAL
FORM Ganymed Pharmaceuticals AG Freiligrathsth 12 55131 Mainz
GanyRECEIPFIFHTE CASE OF AN ORIGINAL DEPOSIT issued putounnt to
FreiliRuben/ R by the INTERNATIONAL DEPOSITARY AUTHORITY identified
5513 pdshe bottom of this page L IDENTIFICATIONN GFCEH BF AN ORIGNAL DEPOSIT

wrauanlto Ralc y the

MICROORGANISM ldentification referefcestiveniay t3e yFPOSITOR,;
1.82-D1106-061 Accession number glven by the INTERNATIONAL
DEPOSITARY AUTHORITY: DSM ACC2748 11. SCIENTIFIC
DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION The

microorganism identified under |. abovewas accompanled by: ()a sekatifie

descri g)tlon
1. DENTIFICATION OF THE MITROORUANISM

j ficasi ; : Accogsion mumber given by th
Identificasisn referetice givan by the DEPOSITOR R;‘i S L DFPOSETARY AUTHO
182-D758-035

DSM ACC2745

fI. SCTENTFIC DESCRPTION ANTHOR PROPOSED TAXONOMIC DESIONATION

‘The microorganisa identlied under 1, above was accompanied by -

{ )} =scitific deseription
{ } apropescd taxonomic designation

{Mask with a cross where ppplicshie).

T RECEPT AND ACCEPTANCE

This Insernational Depositry Authority accepts the microatganism identificd wador L above, which wag reesived by iton 2005-11-17
(Drate of the priginal deposit),

IV. RECEIPT OF REQUEST FOR CONVERSION

Tite microorgariams identified undor ! above was re¢eived by this Internationsi Depositry Authority on {date of ¢tiginsl dzpesit)

and  roguest to convert theoriginat deposit ta a depesit onder the Budapest Treaty wag received by it {date of reripr of request
for converrion), )

V. INTERNATIONAL DEROSITARY AUTHORITY

: DEUTSCHRE SAMMLUNG VON Signabure(s) of person(s) baving tha power ty reprosent the
N EEI%’I}{O%R{}ANISM%\' UND%UCUL’IUREN GmbH B;f:mshuga}l !Jgposnnry Authoriry o7 of anthorized official{ty:

Axidresk; Moschoroder Weg 1 ‘
D-38124 Brestachweig V é‘/ /;:
¢ f -

D 2005.12-05

! Where Rulc 6.4 (d) applics, such dare is the date on wisich the statug of intermstional depositary suherity was seguired.
Form DSMZ-BP/A4 {soic page) 122001
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()a proposed taxonomic designation (Mink with ft mom where spplicnble).
in. RECEIPT AND ACCETANCE This Internationat Dcpositsty Authority
sects the mietvorganism identified under I. above, which was received by
itwp 2006589917 (Date of the original deposit?. IV. EXCEn'T Oﬁﬁ’ﬁ%@@‘?{mz
FOR CONVERSION The microorganism identified under | above was
received by this International Depositary Authority on(data of original
deposit) and a request to convert the original dep05|t to a deposit ungeg®
thc Budapest Treatmm%%m‘gﬁ;& Boosimaiv% of:l: quest g &
.conversion). V. INTERNATFR A BEPB ST ARV AUTHORITY ::,:;“;g;:;m@@
Name:DSMZ-DEUTSCHESAMMLUNG VON MIKEDORGANISMEN-t s o
ZELLICULTUREN GmbH Addsem;Mascheroder Vag Ib 0-38124
Bramselmeig Signamm(s) of perset) laving the pow= to swami the
Ganyhit@mpitanakRepasitary Authenty oral authorized Melaka): Ce< 4617dgiv
PreifgftRsd@95-12-05 ' Where Rule 6.4 (d) applies such date is the data on
551 whijeb Me status of intermit:real depositary authority wart acguimd, Fano
LERZ-3TY4 (solo pap) 12/2001140 WOvmsmiry statenext
2007/059997PCTTEP20061011302 BU AR S BRI QM Tt
INTERNATIONALDSMZ RECOGNITION'TE T HEBEBSSIT OF
MICROORGANISMSDaocchn FOR THE PURPOSES OF PATENT
PROCEDURECSsrtvnlyno von ee

1. DEPOSITOR T, IDENTTFICATION CF THE MICRODRGOANIEM
Name: Garymed Pharmaceuticals AG Asrcoerian pursbor given by the

Freiligmthar. 12 INTERNATIONAL DEPOSITARY AUTHORITY:
Addresa: < i

33131 Moz : DSM ACC2745

Dato of the deposit or the mmsfor’:

2005-11-17

M. VIABILITY STATEMENT

The vighility of the micorganism identified under I sbove was tested an 2005-11-21 k.
On that dote, the s2id micreorganism was

(x) visble

{ 7 noiongervichle

IV, CONDITIONS UNDER WHICH THE VIABLITY TEST HAS BEEN PERFORMEDR"

W, NTEANATIONAL DEPOSITARY AUTHORITY

Nnge: PSMZ-DEUTSCHE SAMMLUNG VON Signanre(s) af person(s) having the power to reprasent the
MIKRUOORGANISMEN UND ZELLEULTUREN GmbH Imerantionsl Depositary Authonty or of autherized offisialis):

Address:  Mascherodm Weg 1b V
D-38124 Brunschwrig . o
- A/{é.,. &,

Dax: 2005-12-D5

! Edicate the dateof original dopoeit ar, where 1 aew deposit or a ir2nsfor has heen made, the most recent refevsmt date (date of the new deposit or dato

of the transfer).
x In the caaes roforeed o i Rule |0, 2{3) (i) and (7if), vefor to the mast reoent vinbility test.
¥ Wk with 2 sremie rpplicalils
¢ Fill in if the information bes bacn m!umtcd and 1 the el of the teat wese negative,

Form DSMZ-BF/ (sole pagej 12720101
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Mikrocraani Int Ml unit 7.012v/qui-on GmbH INTERNATIONAL FORM
Ganymcd Pharmaceuticals AG Freiligrathstr. 12 55131 Mainz VIABILITY
STATEMENT issued pursuant to Rule 10.2 by the LNTERNAT1ONAL
WRERBERARY AUTHORITY identified at the bottom of this pagap2006/011302
DEPOSITOR IL IDENTIFICATION OF THE MICROORGANISM
Name:Ganymed Phonnaceuticaln AG Freiligrethstr. 12 Address:at
Aceemian number given by Me INTERNATIONAL DEPOSITA SMZ

AUTHORITY: DSM AC&i2:#4 i Esaitor the transfeffs s’

2005-11-17 M. VIABIETE B R BNT AP ability of the s &8

microorganism idontiEcaundcr IT abovo was tested GM On that " $ai Elie

said Mjaelarailiael was (x)IViable /(t no tangos viable 2005-11-21
INTERNATIENAL )

'Ganymed Pharraszuticals AG
reiligrathstr, 12 |
renee RECEPY IVTHE CASE OF AX. GRIGINAL DEPOSIT
i faguod, pursu to At 7,1 by €
SSIMERE o RN TIOMAL DEFOSIFARY AUTHORITY
idemrified nt the bottom of thiz pags
{ IDENTIFICATION OF TRE MICROORGANISM B

jon nienber given by e
fdmiifeation roference given by the DEFOSTIOR: &mreﬁﬂggg % P AI?DEPOSWA.RY —

182-D758-036
pey ACCL746

1. SCIENTFIC DESCRETION AND/OR PRAPOSED TAXOROMIC DESIGNATION

“The microarganism idenstified under [, above was accompanicd by:

{4 1 scuntifis deserption
{ 1 & progosed texgnotitic deRigration

(Mt with & cross where spplieable).

1T, RECEIPT ANDF ACCEPTANCE

This h;ma:ianni Dipotitay Awhprily secopts the mictamgdaian iomtiffad undor | ubove, which was reehed by fton 2095-% 1.17
(D of the eriginal deposh)’,

V. RECE®T OF REQUEST FOR CONVERSION

{dbte of eriginad deposit)

Authority on
{date of recpipt of request

The microorgamism identified wnder { sbove wis soncived by Hifs Intemationsl Depositary : .
antl 8 sequest to convert for origital depasit 10 & deposit under the Budapesz Yreaty ws recoived by it o

iy somversitn)

V., INTERNATIONAL DEFOSTTARY AUTHORITY

SALZ-DIELTS MAIL b <) nf porron(s} having the power to represent the o
R ﬁmmo%xw%sﬁgg wnuzig&uﬁm GmbH lsnma& I);-oufmry Athomgor af sutorized offieai2):

: MamcheradrrWeg Th
Address: D-2§124 Bramschweig V: % (,,«:;

Dot 2008-12-05

' Whee Rule 6.4 () spplics, cueh date fethe iz on which the altivs of nterationst depoitary wthority ves arcqied,

Foem TrSMZ-EPH (nele page) 124200t
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[li. CONDITIONS UNDER WHICH THE witsiurt TEST HAS SEEN
PERFORMED4 V. INTERNATIONAL DEPOSITARY AUTHORITY
NEnZOBMBDEUTSCHE SAMMLING VON MIICROORGAN IBFIAEX2)06/011362
UND ZELLKULTUREN GmbH Address;Meschander Wog Ib 0-38124
Braunschweig Signetur(s) of person(s) having the power to rcpnesent t
International Depositary Authority or afauthorized official(s): re - 4 (ﬁgMZ
h Dal= 2005-12-05 Indica tRA&AESLE 6F IiRasraafasit or, who, a noif

&posit or a tranefoluts been HFEYE HEMUSCTELEN relevant date (dafegf:, ®@
dm new deposit or date Of the transfer). In dm as" mreaed coin [tutgs < Gnt
1112(a) (1) and (iR), refer ta the, mogt regent viability test. Mane with a

cam the applicable boo. Fill in at the information has been repeated and if

the results ofthe too were negative. Form DSMZ-11P/9 (sole page)

12/2001 WO 2007/059997 PCT/EP2006/011302 BUDAPEST TREATY

ON THE INTERNATIONAL

VIABILITY STATEMENT

issued pursunnt vy Rule F0.2 by fhe
TNTERNATIONAL DEPDSITARY AUTHORTTY
identificd 21 the botiom of this page

/ - .
—ustTor I IDENTIFICATION OF THE WICRODORGANISM
® Ganymed Prarmoceaticals AG . Acecarion wumber given by the
Ereiligmthstr. 12 INTERNATIONAL DEPCSITARY AUTHORITY:
or 55131 Mainz
DsM ACC2746
Date of the depasit or the tranafer®;
2005-11-17
LABILITY STATEMENT
sability of the micmorganism ideutificd under J§ above was tested oo 20051 1-2 1
i date, the said microorpaniam wps
(x¥ wable
{ ¥ nolongervicble
ONDITIONS UNDER WHICH THE VIABILTYY TEST I1a% BEFN PEHFORMED
V. INTERNATION AL DEPOSITARY AUTHORITY
Name: ISME-DEUTSCHE SAMMILUNG YON Signatureis) of parson(s) having the power to roprosent the
MIERDORGANISMEN UND ZELLEKULTUREN Gm'bH Tnterneiional Depositary Authority or of nuthorized official(s):
Addresr Mascheroder Weg 1h
D-35124 Bramschwety : V é/ Z
o @-
Dae: 2005-12-05 '

Ir}d;tcm ha f:;;tc of priginal depasit or, where o new deposit or b transfer hua betn made, the mant fecemt refevant date (dxts of the new deposit or date
of the trans
Y1 the eeses yefomed 1o fu Rule 10,200 (8 (27} smsd (D), refer to the most recent visbilizy real.
with & pros the applicable box,
Fill im i e informstion has beon toquested and i the results of the test wene negutive.

Form DSMZ-HP/ (anlepege) 1272005
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RECOGNITION OF THE DEPOSIT OF MICROORGANISMS FOR THE
PURPOSES OF PATENT PROCEDURE INTERNATIONAL FORM DSMZ
Deutsche Sonunktng von Minoergonionen tad Zellkulluren GmbH

Ganymed Pharmaceuticals AG Freiligrathstr. 12 55131 Mainz RECEIPT  __
INwidteo@dssds-OF AN OIUGINAL DEPOSTf issued pursuant toRu“rEPmm@mlSﬁz
the INTERNATIONAL DEPOSITARY AUTHORITY identified at the I
of this pop |. IDENT#& o1 EfdsfEery it O iff
reference given by the EPOSITOR: 182 D1106-279 Accession nuiﬁm&i‘gi’:m
given by the INTERNATIONAL DEPOSITARY AUTHORITY: DSM “"“"f"“"‘”“““‘“*’“
A0C2808 U. SCIENTIFIC DES&RIBHIRMNAND/OR PROPOSED
TAXONOMIC DESIGNATION Thc microorgeniarn identified under |.

Ganyalbé Vewasietoripanied by ( x )a scientific description ()a proposed
Freili@danomic designation (Mark with a cross Marc applicable) m. RECEIPT
55130 MHRACCEPTANCE This International DW dayecoessa

Ri 7.'Eh T-h
rnicronrgnsnisrm dentilneslsander |. abov@pwhncinasasstaceivedroy h an

9006-10-26 farmtified nt the bemom of this pegs

L IMENTIFICATION OF THE MICROORGANISM

Identification refermee given by the DEPOSITOR: Accexsion surnber piven by the

182-D758-040 INTERNATIONAL DEFOSTTARY AUTHORITY:

DeM ALCC2747

IL SCIENTIFIC DESCRITION AND/OR FROPOSED TAXONOMIC DESIUNATION

. The microsrgamiem identficd vrder L shove wae accompanicd byt

(Mark with n cross where spplicabie},

{ )} &scimtifie description
{ ) nproposed taenotaic designntien

IL RECEIPT AND ACCEFTANCE

This Intcmational Dr:pos:m} Amthority azcepts the microgrganism identified under § sbove, which wos recoived by Hon 2005-11-17

Date

oftha ariginel depesit’,

IV. RECETPT OF REQUEST FOR CONVERSION

The mictoorgenism identifed under { above was rosgived by this Inwwnadoral Depesitary Avthority on [Sats of eriginal deposit)

and &

for cotversion).

reguest to convert the origion! deposit o s depozit imde the Budspest Tronty was received by itos {date ofreeeipt of requast

V. INTERNATIONAL DEFOSITARY AUTHORITY

Narne;

Address: Maseheroder Weg Ib

DSMZ-DELTSCHE BAMMLIING VON Sigwansme{s) of peson(e) having the power to represcnt the
MIKRCGORGANTSMEN UND ZELLEULTUREN GmbH mmadonal Depositny Authority or of mtharized sfficial{z);

381248 Bramschweig 4//
- . Cal 4)

Pae 2005-]2-05

' Waero Ralo 6.4 (1) applies, such date is the datc on which the smtug of inteestations! dopositary thodty was acquired,
Fotm DSMZ-BP/4 (sole pags) 122001
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(Date el the original Cepesit)1 IV. RECEIPT OF REQUEST FOR
CONVERSION The microorganism identified under | above Ml received

by this International Depositary Authority on(date of papilla! deposit) and a
regjoesttosesvert the original deposit ha a deposit under the Badapesis/o11362
Treaty was received by it on(date of receipt of request for conversion). V.
INTERNATIONAL DEPOSITARY AUTHORITY Name:DSMZ-DEUTSCHH
SAMMLUNG VON MIKRODROANISMEN UND ZELLKULTUREN @mk

Address: InhoFfonsgC%mmm ignature(s) of B e
person(s) having the mm?mweq@réyéﬁffm@cm‘ﬁé?natlonal Deposnomm:mm@@
Authority or of authorized official(s): to < &el Zs) Date: 2006-11-08 w ikt et =
Where Rule 6.4 (d)applies, such date IS the date ms which the status
arintan drawl depositary author"}N ES acquwed Font DSMZ-8P/4 (sole
Ganﬁn%gﬁgagn%%%@ﬁ WO 2007/059997 BUDAPEST TREATY ON THE
Fm‘l TERNATIONAL RECOGNITION OF THE DEPOSIT OF
W@ﬁd RGANISMS FOR THE PURPOSES OF PATENT PROCEDURE
SISINPERNATIONAL FORM Ganymed Phapnaceuticals-AG Freiligrathstr.

12 55131 Mainz VIABILITY STATEMENSSREAAE e 03RS svmonr

idenificd at the bottem of this page

1. DEPOSITOR T, ISENTIFICATION OF THE MICROORGANISM
Name: Ganymed Pharmaceuticals AQ Aceession number givim by the

Freitigathstr. 12 : INTERNATIONAL DEPGSITARY AUTHORITY:
Addreag: - -

33151 Mainz : DSM ACC2747

Date of the depaslt or the wansfer’s

20065-13-17

0, VIARILTTY STATEMENT

The vishiliy of the micworganism identificd under Il above was testeden. 2005-11-2% 2,
On that data, the said micregrganism wag

{x) visblc

{ ¥ nolongevishle

IV, COMDITIONS UNDER WHICH THE VIABE[TY TEST HAS BEEN PERFORMED?

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: DSMZ-DEUTSCHE SAMMLING VON Siguature(s) of prrson(s) having the powor o represent the
MIXRODRGANISMEN IIND ZELLKULTUREN GubH International Depositary Authority or of suthorized officisl{s):

Address: T?wachauécr Weg 1 V &/)
-38124 Brunxhweig
é

Dae: 2005-12-05

Indicatc the dapaf ariginel dopogit or, where 5 new deponit or a tmnsfer hie been made, the most recent relevant dare {date of the new depasi or date
of the tranafer). .

1 the engos refored to i Rule 10,2(s) (i) And £il). rofier o 1ie most reeent viebitiey teat,

Mark with & crom the applicable bor.

Fill in if the infomation bas bean wq\ms!.t.ﬂ and if 1he mgults of the 168t wore nogrtive,

[SEYE 1) -

Form DSMZ-BP/S {sule poge) 127200}
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issued pursuant to Rule 10.2 by the INTERNATIONAL DEPOSITARY
AUTHORITY identified at the bottom of this page |. DEPOSITOR 11.
'IDENTIFICATION OF THE MICROORGANISM Name:Ganym
PHEMIAEEE3IS AG Froiligrathstr. 12 Address:55131 Mainz A%%érsﬂé?z%osmmoz
number given by the INTERNATIONAL DEPOSITARY AUTHORITY: DS
ACC2808 Date orate deposit or the transfer" 2006-10-26 It). VIABILEL Y
STATEMENT The viabiiy,efthennicrost ntlfled under I c MZ 5 ®
was tested on2006- T b SRR EAERS: Ther SRR IOrganim was s o | @
(x)3viable (Lino ranger viable IV. CONDITIONS LINDER WHICH THE airon Gt
VIABILITY TEST HAS BEEN PERFORMED' V. INTERNATIONAL
DEPOSITARY AUTHORITY NEFR@TPSMZEDEUTSCHE SAMMLUNG

VON MIKROORGANISMEN UN!) ZELLKULTUREN GmbH

Ganymaifbu@fiHisHenStr. 7 B 0-31124 Braunschweig
Freiligrathstr, 12

i RECEIPT IN THE CASE OF AN ORIGINAL, DEPOSIT
55131 Mainz igsued pumoant 1o Rule 7.1 by the
) INTERNATIONAL DEPOSITARY AUTHORITY
' identified at the bottem of this page

L ENTIFICATION OF THE MICROOGRGANISM

ifipati : the DEPOSITOR; Aceccssign mumber given by the
Wentifieation reference guin by the INTERNATIONAL DETOSITARY AUTHORITY:
182-D1166-061

DSM ACC2748

£, SCIENTIFIC DESCRFTION ANDJ/OR PROPOSED TAXONOMIC DESIGNATION

The micreorgsniam identiicd apder {, abovowss sccompanied by

( )} asciotificdeseription
{ )} apmpsedmxonomic derignation

{Mnrk with o cross where spptlenblc).

. RECEPT AND ACCHTANCE

This Iniemational Deposiiy Authority caepts the missoarganism identificd under L. skove, which wos received by it o 2005-11-17
{Ozie of the erigivai deposi)'.

Iv. RECEPT OF RERQUEST FOR CONVERSION

The micreorganism identifid under I shove was received by this [ntemattonst Depository Authonty an {das= of originel deposit)

and a request to convert theeriginat deposit 40 a depesit under the Budppest Treaty was roceived by iton {da of meecipt of royuest
Tor convetgion).

V. WIERNATIONAL DERISITARY AUTHORITY

Name DSMZ-DEUTICHE SAMMIUNG VON Signsmre(s} af parsan(s) having the power to represent dre
MIKRCORGANISMEN UND ZELLKIULTUREN GmbH Intemettonal Depositery Authority or of suthoriaed Dfﬁ:‘.l.slf 3

Address: Meoschornder Weg 1b
038124 Bramuchvig &/ —
. o (.

D 2003-12-03

' Where Rule 6.4 (d) appiim, sech date is the dato on which the stanss of inserantional deponitary authorty was asquird,
Form DSME-BE/H (sole pagr) 12/200) 140



Signature(s) or person(s) having the power to represent the International
Depositary Authority or of authorized official(s): V';-"t;:, Date: 2006-11-08
Indiade the date nf tniginaldeposit or, where a IICW deposit or_a transfer

ine l;j’g(gﬁﬁ?%%?&e, theaunt recent relevant date ate o t e new get%%é/%\?%?g/mmuz
transfer). Lao the cases referred Cain Rule 10.2(a) (E) and (iii), refer to
the most recent viability test. Mark wilts crass the applir.able box. Fill in i

the information has beenﬁgg e’gmwmwﬁsults of the lest W u.;.;.-_

negative. Form Dmﬁﬁ%ﬁ% SoRofAgeIcmEne WO 2007/05099%- @
BUDAPEST TREATY O INTERNA TTONAL RECOGNITIONﬁm’:;“GMH@
THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF
- PATENT PROCEDURE IN HrRMNAKMDMILFORM PCT/EP2006/011302
Devisthe Sommlung von Milvrowoonisman und Zdkulivron GmbH
Ganyn@&ihprmeduPhlanfiaceuticals AG F rciligrathstr. 12 55131 Mainz
Freiligrathsur. 12 '

55131 Mainz
VIABILITY STATEMENT
’ ingued muxsuant to Rule 10.2 by the
INTERNATIONAL DEPOSITARY AUTHIORTTY
identified nt the bottom of this page
1. DEPOSTIOR 1. IDENTIFICATION OF THE MICROQRGANIEM
Mame: - Osoymed Phamsccuticals AG Agcespion number given by the
Freiligrathstr, 12 INTERNATIONAL DEPOSITARY AUTHORITY:
Addresst 55131 Ma
amE DSM ACC2748
Datz of the deposit or the ransfir,
2005-11-17
JIL VIARILITY STATEMENT
The viability of the micreorganism idemsificd under I nbove wos fested on 2005-11-21 L
On that datey 1= said mitgorgsniam wag
{ x}? viahle
{ ¥ nolongervinble
IV, CONDITIONS UNDER WHICH THE VIARILITY TEST HAS BEEN PERFORMED!
V. INTERNATIONAL DEPOSITAR'Y AUTHORITY
Nawe; DSMZ-DEUTSCHE SAMMLUNG VON Signaturels) of person(s) huving the power |o reprogent the
. MIKROORGANISMEN UND ZELLXULTUREN GmbH Interaations] Depositary Authabity or of suthorized officiai{a):
Address:  Mascheroder Weg ib
D-38124 Brumschweig V é} -
- g 4
Darr 2005-12-05

%ﬂgnﬁ:{ dl’;tc of original deprosit or, whers 2 now doposit or & transf s been mede, the most reeent relovar duts (dote of the new deposit or date
of the e},

In tho txges refbmed o in Rule {0,203} (i) and (D), refer to et mast recent vinbility test,

Mark with & cros the applicable box,

€l in ifthe infornadon has bees requepted and if the results of the teit wore negative.

Foren DSMZ-BP (iole page) 12/200¢

o

141



RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT issued pursuant to

Rule 7.1 by the INTERNATIONALDEPOSITARY AUTHORITY identified at

the bottom of this page 1. IDENTIFICATION OF THE MICROORGANISM :
|ERHHEANSIT Teference given by the DEPOSITOR: 182-D1106-POE/EP2006/011362
Accession number given by the INTERNATIONAL DEPOSITARY
AUTHORITY: DSM ACC2809 It. SCIENTIFIC DESCRIPTION AND/OF

PROPOSED TAXONO | icroozsanism idefty
under |. above was ﬁ@@%ﬁ%ﬁ&%@%desmpﬂm Oa g@smz@
proposed taxonomic designation (Mask with a cross where applicablggiie . ©
RECEIrt AND ACCEPTANCE This international Dmositaiy At
shoriryaccepts the microorgamismistetirred:under I. above, which was
reccsvod by ii on 2006-10-26 (Date of die original delimit) IV. RECEIPT
Can@EREQHESTHOR CONVERSION The microorganism identified under |
Freigdpgrerwas received by this International Depositaty Authority on(date
551 R QAGHIAS; deposit) and a request to con%ﬁﬂggﬁg@@ﬁﬂpﬂmF@P@@'ﬁeposit
under the Budapest Treaty was received’bymfdateengtreseiptof inquest
for conversion). V. INTERNATIONAL DEPOSITARY AUTHORITY
Name:DSMZ-DEUTSCHESAMMLUNG VON ’
MIKROORGANISMEN UND ZELLKULTUREN GmbH
Address:Inhoffenstr. 7 B Braunschweig 4e0-38124 Sipa:tin:(s) of

persongs)havin the power to represent the
1, IDENTIFICATION OF THE MICROGRGANISM

]

ldcntification reference piven by the DEPOSITOR: Acreession pumber given by the
INTERMATIONAL DEPGSITARY AUTHORITY:
182-D11406-279 )

beM ACC2R08

. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXDNOMIC DESIGNATION

The microorgenism dentified under 1. above was sccompanicd by:

(%} aseientific description
{ ) uproposed laxonontc designation

{(fark with a crass where applicabic).

M. RECEIPT AND ACCEPTANCE

This [nternationa? Depasitary Autharity accents the inferenrganism identified under [ abave, which was weetived By ten 2006-10-26
(Dale of the origint &eposit) .

V. RECEIPT OF REQUEST FOR CONVERSION

The microorganiste dentificd under [ above was reccived by ihis Intemational Depositary Authority on {date of eriginal depasit)

and a roquest o convert the ariginal deposit o o deposit under the Budapest Troaty was reccived by i on {date of recoipl of reguest
for conversion).

V. INTERNATIONAL DEPOSITARY AUTHCRITY

Name: DSMZDEUTSCHE SAMMLUNG VON Signature(s) of pemon(s) baving the power te fepresent the
MIKRODRGANISMEN UND ZELLKULTUREN GmbH International Deposiiary Autharity or of suthorized official{s):

Addross; inhoffzﬁ\gtr.?Bh . :
D~38124 Braunschweig V W - j

Dute: 2006-11-08

! Where Rule 6.4 (d}applies, such date is the date on which the status of latemational dopositary authority was poquired.

Form BSMI-BP/Y (sole page) 082006
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itnernational Depositary Authority or-of authorized off:SlI(j): /7 QC% Date:
2006-11-08 | Where Rule 6.4 01) applies, such date is the date on which
the SUMS of intcmational depositary authority was acquired. Bonn
wShMZ4E8RM (sale page) 08/2006 WO 2007/059997 BUDARERTP2006/011302
TREATY ON THE INTERNATIONAL RECOGNITION OF THE
DEPOS1TOF MICROORGANISMS FOR THE PURPOSES OF PATENT
PROCEDURE INTERNATIONAL FORM Ganymed Pharmaceuti AG =
Freiligrathstr. 12 55 Ea0A R REAT X NI T e EMENT issued E§
to Rule 10.2 by site INTERRARFONATN DEPOSITARY AUTHORERY M
ad at the bottom of this page . DEPOSITOR |II. IDENTIFICATIOR3E=
THE MICROORGANISM Name:Ganymed Pharmaceuticals AG
firoiligrathstr. 12 Address:55131 Mainz Accession number given by the
anymﬂ_ﬁﬂx%ﬂ@% DEPOSITARY AUTHORITY: DSM ACC2809 Dote of
Fmihgrﬁfl%hqlepzosn or the transfer': 2006-10-26.

55131 Mainz
VIABILITY STATEMENT
fssued pursuant to Rulc 10.2 by the
INTERNATIONAL DEPOSITARY AUTHORITY
identificd af the boliom of this page

1. DEPOSITOR I IDENTIFICATION OF THE MICRCORGANIEM
Name: Ganymed Pharmaceuticals AG Accession mumber given by the

Frefligrathstr. 12 INTERNATIONAL DEPOSITARY AUTHORITY:
Address: i

55131 Mainz DEM ACC2808

Date of the deposit or the transfer™;

2006-10-26

[ VIABBITY STATEMENT

The viability of the microorganism identificd under 1T nhove was tested on 2006-10-30 :,
On that date, the said microorganism was

(x) viabl

{ ¥ nolngerviable

1¥. CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED'

V., INTERNATIONAL DEPOSITARY AUTHORITY

Tame: DSMZ-DEUTSCHE SAMMLUNG YON Signature(s) of person(s} having the pawer to represent the
MIKROORGANISMEN UND ZELLKULTUREN GmbH Tfernational Depositary Autharity or of authorized officizl(s):

Address:  Inhoffenstr, 7B ] éj
£3-38124 Braunschweig V
* é"‘é;

bate: 2006-11-08

' Indicate the date of original doposit or, where a new deposit ora transfer has besa made, the mest recent refevaut dale {date of the new deposit or date

of the traumfer). o
? 1 the cases refered to in Rule H0.2(=) (i} and {iii), refer to the most recent vighility test,
3 ark witha cross the applicable box.
! Fill in it fhe information has been requested and if the results of the fest were negative.

Form DSMZ-BPS (sale page) (82006
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HI. VIABILITY STATEMENT The viability of the microorganism identified
under Il above new tested on2006-10-30 On that date, the said
microorganism was ( xi'viable ()3no longer viable IV. CONDITIONS
wWiNRER:¥WHICH THE VIABILITY resT HAS BEEN PERFORMER PMos/011302
INTERNATIONAL DEPOSITARY AUTHORITY
Name:DSMZDEUTSCHESAMMLUNG VON MIKROORGANISMEN
ZELLKULTUREN GmbH Address:InhotTenstr. 7 B D-3/3124

Braunschweig SIgRARRSEIBLOISTRISFANN he power (o replebe

Deuvische

International DepositBRFAHNETHY GBI dtrdidtiZed official(s): V . i won

roorgonisman
42,4,sertZ9 Date: 2006-11-08 Indicate thedate of anginal deposia'zﬂei*,"*w“m"“
where a new deposit cam transfer ass been made, the most recent

relevant date (date of the n“e“%“&%&'ﬁ"&“r‘ date ()Idle transfer). In the

GanymePnemiRlGHEd o in Rule 10.2(a) (ii) end (iii), refer to the MOM rcce t
Ereil r\/ti}%pril' test Mark with a cross the applicable box. Fill in if the information
"“"®has been requested and if the results of the test were negativg.&onn

55131 MK 7-BP/9 (sole page) 06/2006 WCsSOQHOS000BBUDAPEST TREATY
ON THE INTERNATIONAL identificd at the bottom oF this papge

1. IDENTIFICATION OF THE MICRCORGANISM

i - Y : Acceasion nwmber given by the
1dentification reference given by the DEFOSITOR INTERlN r:\ A EOEPORTTARY AUTHORITY:
182-D1106-294

pamM ACC2809

1. SCIENTIFIC DESCRIPTION AND/CR PROPOSED TAXONOMIC DESIGNATION

The mictoorganism identified undec 1. above was accompanied by:

¢ x ) nscientific description
( ) = proposed tazonamic desipuation

(Muuk with a cross where spplicablc).

I, RECEIPT AND ACCEPTANCRE

. . bt an 7
This intermational Depositary Authorisy acocpts the misrasrganism identificd ueder | above, which was reeeived by iton 2006-10-28
(Date of the origisal deposit).

TV. RECEIPT OF REQUEST FOR CONVERSION

(date of originat deposit}

The microorgowism derified nnder [ ahove was roreived by this Intemational Depesitary Authority an
(dale of reeeipt of mouest

and 1 request 1o convert the origine deposil to s deposit under the Budapest Troaty was received by i oo
{or conversion).

V. INTERNATIONAL DEPUSITARY AUTHORITY

H | VON Signanwre(s) of person(s) having the power ta represent the .
e E&%ﬂ%%%magﬁmﬁ%%&&LW%w GmbH Tnlemitional Depositazy Authority orof asihorized official(s):

Address: lnhof?f;l%ir.'th .
B-381 raunschweig V
-~
. M é.‘i

Daie: 2006-11-08

) Where Rule 6.4 {d) applies, such dste is the datc on which the stabs of international depositary authority was acquired.
Form DSMZ-BP/A (sole page) 082006
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RECOGNITION OF THE DEPOSIT OF MICROORGANISMS FOR THE
PURPOSES OF PATENT PROCEDURE INTERNATIONAL FORM
Ganyrned Pharmaceuticals AG Freiligrathstr. 12 55131 Mainz RECEIPT
W 2biteoASE OF AN ORIGINAL DEPOSIT issued pursuanticr/Redesd k1302
by the INTERNATIONAL DEPOSITARY AUTHORITY identified at die
baton" of this page |. IDENTIFICATIONOF THE MICROORGANIS
Identification reference given by the DEPOSITOR: 183-D1106-
e RDSMZ

Accession numbey, giReERTIHE INTERIGATIONA DEPOSITA
AUTHORITY: DSM ACGTPBT0F CSERENPRICDESCRIPTION A BC m@@
PROPOSED TAXONOMIC DESIGNATION Theroorganism ide e om
under |. above was accompanied by: (% )a scientific description ()a
proposed taxonomic designation (Mark with a cross ViiCre applicable). IR.
GanyREEEIRLANDWACCEPTANCE This tn:crontionst Desnsitnry Authocity
th%q&gpgg the toicmorganislo classified uudcr I. above, which was received
H}{él on 2006-10-76 (Date of die original deposit)'. IV. RECEIPT OF
WUEST FOR CONVERSION The mictearganism identified under |
above was received by this InternatioSaRiERSH °'°2ﬁ§mmnmyron(date nf
jdentified al e botom o hiy pa
original deposit) and a request to conVart e original deposit to a deposit
under thc Budapest Treaty was received by it on(date of receipt of request

for conversion),

1L DEPDRITOR 1. IDENTIFICATION OF THE MICRCORGANISM

Ganymed Pharmaceuticals AG Acccssion numbar given by the
Fredligrathstr. 12 INTERNATIONAL DEPOSITARY AUTHORITY:

Address: 55333 Mainz, neM ACC2809

Date of the deposit or the transfer

Name:

2006-10-26

L VEABILITY STATEMENT

The viability of the microorganism identificd under T above was tested on 2006-10-30 £
On that dale, Ihe said microorpanism was

{x) virbie

{ ¥ nolmger viakle

V. CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED?

¥, INTERNATIONAL DEPOSITARY AUTHORITY

Name: DSMZ-DEUTSCHE SAMMLUNG VON Signature(s) of person(s} having the power to roprescal the
MIKROCRGANISMEN UND ZELLKULTUREN GmbH Intornational Bepusilory Authority or of autherized officisi{(s):

Address:  inhoffenstr. 7B .
D-38124 Bravaschweig W -

Pare: 2006-11-08

! Indicate thedate of cripinal deposil of, where & new deposil oru tromsfer has been mds, the most recent relevant dnte (date of the new deposit ot date
of the transhr),

2 In ke cases roforred te in Rule 10.2(a} (i§} and (i), refer to the most recent viability test,
K Mark with across the zpplicable box.
4 Fil} in if theinformation has boon requested and i the resulis of the test wens negative,

Forin DSMZ-BP/ (sale page) 082006




V. INTERNATIONAL DEPOSITARY AUTHORITY
Name:DSMZ-DEUTSCHE SAMMLUNG VON MIKROORGANISMEN
UND ZELLKULTUREN GmbH Address:litho transit 7 B D-38124
wiyaspsebweig Signature(s) of person(s) haying the power tgprepresariodico:
International Depositary Authority or of authorized official(s): Ve 4114.-
Date: 2006-11-08 Where Rule 6.4 (d)applies, such data is dieeonthes” \
?ta:us of intent bocciggk?%%%[tor authorit é/;v%cquired. Form DMZ \
sole page) 08/20@6&0 i #ST TREATY ORY. 5%/
INTERNATIONAL REO&‘E%‘K‘I’]QF?SC‘)’EA VR BEpoSIT OF e B/
MICROORGANISMS FOR THE PURPOSES OF PATENT PROCEBURE"
INTERNATIONAL FORM Ganymed:Rharmaceuticals AG Freiligrathstr. 12
55131 Mainz VIABILITY STATEMENT totted pursuant to Rule 10.2 by the
GanymbNTERMATIDNAL DEPOSITARY AUTHORITY identified at dm bottom of
FreiligHtisrpage L DEPOSITOR IL IDENTIFICATION OF THE
55131 MIGROORGANISM RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT
issucd pursuant (0 Rule 7.1 by lhe

Y
INTERNATIONAL DEPOSITARY AUTHORITY
identified ot (he bottow of this page

LIDENTIFICATIONOF THE MICROORGANISM

Identification reference given by the DEPOSITOR: Avcession numbsr given by the
INTERMATIOMAL DEFOSITARY AUTHORITY:
182.D1106-362

DsM ACC2Ri10

II. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganisen identiNied wnder [. above was accompanicd by:

{x} iscicntific description
{ ) sproposed taxonomic designalion

{Mark with a cross where applicable),

i RECEIPT AND ACCEPTANCE

This Intemational Degositmsy Anthority aceepts the mivroorganism ideetiflied under 1. above, which was seccived by it on 2006-10-20
{Date of the original deposit)'.

V. RECE{PT OF REQUEST FOR CONVERSION

The ricraorganisim identifid under [ above was received by Ibis intermationsl Depositry Authority on (datz of original deposit)

and o requcst 10 convet fhe original deposil to o deposit under the Budapest Treaty was received by iten {datc of reccipt of Tequcst
for conversion).

V. INTERNATIONAL DEPOSITARY AUTHORITY

Namc: DSMZOEUTSCHE SAMMLUNG YON Signature(s) of person(s) haviag the power to represent the
) MIKROORGANISMEN UND ZELLKULTUREN GmbH Intermationat Depasitaty Authority or of sulhorized officia¥(s):

Address: InhoFenstr. 7B

D-3817 Braunschweig V
. é-"@

Date: 2006-11-08

| Where Rule 6.4 ()apphies, such date s the date on which Lhe stabs of international depositary authority was acquired.

Form DSM2-BP/4 {sie page) 082005
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Name:Ganymed Pharmaceuticals AG Freilig:11111st. 12 Address:55131
Mainz Accession number given by the INTERNATIONAL DEPOSITARY
AUTHORITY: DSM ACC2810 Date of the deposit or the transfer":
VWeBITE2e7111. vtAsafry STATEMENT The viability Edam miB€3 5B 302
identified cadent above was tested on2006-10-30 Ott that date, the saig..—.
microorganism was (x)3viabk ()'no longer viable V. CONDITIONS /

UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED) S\ Z

INTERNATIONAL RO PRSP P4 eiRIgaisus sesce
Name:DSM2-DEUTSCHESAMMLUNG VON MKROORGANISMEREWN

ZELLACULTUREN GmbH Address:tnhoffenstr. 7 B D-38124 ™
Braunschweig Signahut(syofpersertts) having the power to represent
the ilnternational Depositary Authority or of authonzed official(s): V

Gansf[:gi Q}}@W?E}éica ls AG
Freiligrathsir. 12
55131 Mainz
VIABILITY STATEMENT
issued pursuani to Rule 101 by the
INTERNATIONAL DEPOSITARY AUTHORITY
identified at the bottan of this page
L DEPOSITOR I IDENTIFICATION OF THE MICROORGAMNISM
Name: Ganymed Phermaceuticals AG Accession number given by the
Freitigrathstr. {2 INTERNATIONAL DEPCSITARY AUTHORITY:
Addsess: 55131 Muinz
R DSM ACC2810
Dz of the depostt or the transfer’;
2006-10-26
T VIABILITY STATEMENT
The viabiiity of the microorganism identificd coder B above was tested on 2006-10-30 i
O that date, the saif microgzganism was
() visbk
(¥ nolenger viablke
IV, CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BCEN PERFORMED'
V, INFERMNATIONAL DEPOSITARY AUTHORITY
Name: DSMZDEUTSCHE SAMMULENG VON Signature(s) of person(s) having the power to represent the
MIKROORGANISMEN UND ZELLKULTUREN GmbH  Intematiomat Bepositary Authority or of autherized official{s):
Address:  Inhoffensir. 7 Bh
[-35124 Braunschweig V 4‘/
e
- (g
Patz: 2006-11-08

' Indicate Ihedate of original deposit or, where a new depositor a transfor has been made, the most recent relevant dte {date 6f the new deposit or date
of the {ransfer).

: In the cases referred te in Rule [0.2(a) (ii) and {iii), refer to the most recent viability test.
3 Mark with pcross the opplicable box. .
* Fill it if the informetion hes been requesied and if the results of the test were negative,

Form DSMZ-BP#A (sole page) 082006
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Data 2006-11-08 Indicate thedate of original deposit or, where a new

deposit or a transfer has been made, the most recent relevant date (date

oldie new deposit or date of the transit). In the USW referred to in Rule |

0.2(a) (ii) and (iii), refer to the most rece t viability test. Mark with a tress MCSLLP

the applicable box. Fill in if the information has been requested and if the

results oldie test were negative. ForrgyPaMZ-BP19 (sole page) 08)2005

MCSLLP Claims: 1.An antibody having the ability of binding to claudin

18A2 (CLD18A2) and being obtainable by a method comprising the step

of immamnizingaly anitnal thithatapeptideddaving thiecBianmiac scibisEpuBNes being
fSEQ ID NO: or.a nuclei id or:-h Il expressin id i .

T B I e, S S 0 L B i e

Epresdihty Cerst 8ASEHR WO\ Sal6, laninarskis g ikeickstisy brrarmtyiae saig peptide,

whdibpoydantbda A2 gmass et sait callise W2 tae ntibesysahelaim1sA2 in

1 whi ind CLD18A CLD18A2.. 3. Th ib im | :
VIR B CISBRLBL R UTSBLE A4 e Aoy ar ARy o5 b s

wilelaims 1-3 wherein said cells expressing CLD18A2 are 15cancer cells.
5. The antibody of claim 4 wherein the cancer cells are selected from the

roup consisting of tumorigenic gastric, esgphageal, pancreatic and lung
%ancernglf?.u%%’f?ﬂéaéWt?b\@ V0P §t8§&g?%f§ﬁ%d§%%ﬁ% mediates
said_killing of_ cells _by inducing complement depend_e_nt cytotoxicity (QDC)
nediategl lysig, AntPAsv depepd s e el viah ey I axiGiY (£ \BG S} Mediated

lysis, apoptosis, homotypic adhesion, and/or phagocytos s. 7. The
antibody of any one of claims 1-6 which mediates said killing of cells by
inducing2 2 baiynethatechly sis @xeion ADGC dnedintedly sigr&sTHReCLD18A2 are

antibody of claim 6 or 7 wherein said ADCC mediated lysis takes place in
Canceyr Ceils.

the presence of effector cells selected from the group consisting of
monocytes, mononuclear cells, NK cells and PMNs. 9. The antibody of

any onenef.alajsas 6 Bivuerein.sait RGOS Suls RYMACKORNAFSSup consisting

of tumorigenic gastric, esophageal, pancreatic and lung cancer cells.
6. The antibody of any one of claims 1-5 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.

7. The antibody of any one of claims 1-6 which mediates said killing of cells by inducing

CDC mediated lysis and/or ADCC mediated lysis.

8. The antibody of claim 6 or 7 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.

9. The antibody of any one of claims 6-8 wherein said phagocytosis is by macrophages.

10. The antibody of any one of claims 1-9 which is a monoclonal, chimeric or humanized

antibody, or a fragment of an antibody.
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10. The antibody of any one of claims 1-9 which is a monoclonal, chimeric

or humanized antibody, or a fragment of an antibody. 11.The antibody of

any one of claims 1-10 selected from the group consisting of an IgGl, an

19gG2, preferably IgG2a and IgG2b, an IgG3, an IgG4, an IgM, an IgAl , an o | p
IgA2, a secretory IgA, an IgD, and an IgE antibody. 512.The antibody of

Aany Onﬁagfaﬁlﬁié‘a% dr 1 he iR fikPLSA & NAR NG AP QB SRIUERCS: an 12G1,

according to SEQ ID NO:2. 13.The antibody of any one of claims

B ineid ety (iRt Has s e thitr Jatitietick Meabiding 3 $od frycoretory
NQ:& D, 34d TheRaiitiady.of any one of claims 1-13 which binds to

native epitopes of CLD18A2 present on the surface of living cells. 15. The
antibody of any one of claims 1-14 which is specific for cancer cells,

Breferddly ssadmalcHcarker dames 116, Thaeantiboty o Atntlsrangtcisifsauence
AxbaiwbesaineaNel.D18A2 is expressed on the surface of said cells.

2017.An antibody produced by a clone deposited under the accession no.

DSM ACC2737, DSM ACC2738, DSM ACC2739, DSM ACC2740, DSM
RCC274e apSMndER74R, @ SHmCA2vageDSMINEERFashe@Nno acid sequence
RCSRANM BIMAREZ747, DSM ACC2748, DSM ACC2808, DSM

ACC2809, or DSM ACC2810. 2518.An antibody which is a chimerised or
humanized form of the antibody of claim 17. 19. A hybr doma capable of
produclihg thebadtibddysobanyt ahenof tiainvaiklicibds 20 n&iby/bpidarraot CLD1SA2
&g&%gg%gmcmg% s$sign no. DSM ACC2737, DSM ACC2738, DSM

30 ACC2739, DSM ACC2740, DSM ACC2741, DSM ACC2742, DSM
ACC2743, DSM ACC2745, DSM ACC2746, DSM ACC2747, DSM

BCC2748, BNEACCRAS08 RS Mais 2809 hioh RSEALCA8 2bhc2d cds, preferably
ngn'ug%%%gegrpeﬂrsi_sing an antibody of any one of claims 1 to 18 coupled to

a §15t(f1erapeut|c agent. 22. The conjugate of claim 21 wherein the

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

Z3. A pharmeisesticala0reRositiam &ennEskgam amibody tfany erRe@bed on the
clafjms Jf ta d18

surtace of said cells.

17. 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.

18. An antibody which 1s a chimerised or humanized form of the antibody of ¢laim 17,

19, A hybridoma capable of producing the antibody of any one of claims 1 to 17.

'20. 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 ACC2808, DSM
ACC2809, or DSM ACC2810.

21. A conjugate comprising an antibody of any one of claims 1 to 18 coupled to a

therapeutic agent.
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5and/or a conjugate of claim 21 or 22, and a pharmaceutically acceptable
carrier. 24. A method of inhibiting growth and/or killing of a cell
expressing CLD18A2, comprising contacting the cell with an effective
amount of an antibody of any one of claims 1 to 18 and/or a conjugate of

claim 21 or 22. 10 25. Use of an antibody of any one of claims 1 to 18, a1CSLLP

z%gniugﬁs Qérghag L2t g;&%%m%%ﬁl Rharmacedticalcampesition of gallyiope, a

in the preparation of a medicament for treating or preventing a disease
BrEsGredPitveRERR: cells expressing CLD18A2. 1526.The use of claim 25
wherein the disease or disorder is a tumor-related disease. 27. The use

%f clai Zg where'%n the tumor-related disease is sDeI&:ctefd from the qrou
23, gEmacentica COmposition (hom rlﬁx%%an antibody of any one of elamis 1 to 18
consis m% of gastric cancer, esophageal cancer, pancreatic cancer, lung

wdrecercovagncaticer? toldd. cad eahdnepetiviedlcasecniehls-sretR cancer,
and cancer of the gallbladder. 20 28. The method of claim 24 or the use

gl any one of caims 25:27 wherel said CLPIBA? s XRISSed O ecy pisno

comprising contacting the cell with an effective amount of an antibody of any one of ciaims 1 to

18 and/or a conjugate of claim 21 or 22.

25. Use of an antibody of any one of claims 1 to 18, a conjugate of claim 21 or 22 and/or a
pharmaceutical composition of claim 23 in the preparation of a medicament for treating or
preventing a disease or disorder involving cells expressing CLDI8AZ.

26. The use of claim 25 wherein the disease or diserder is a tumor-related disease.

27. The use of claim 26 wherein the tumor-related disease is selected from the group
consisting of gastric cancer, esophageal cancer, pancreatic cancer, lung cancer, ovarian cancet,

colon cancer, hepatic cancer, head-neck cancer, and cancer of the gallbladder.

28. The method of claim 24 or the use of any one of claims 25-27 wherein said CLD18A2

is expressed on the surface of said cells.
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