WO 2011/ 057788PCT/ EP2010/ 006888 ANTI BODI ES SPECI FI C FOR CLAUDI N 6 ( CLDNG6)
Ant i bodi es have been successfully introduced into the clinic for use in
cancer thwoapy/anmsshave energed as the nost prom sing treTaPeDiOcsss N

oncol ogy over the 5 |ast decade. Antibody-based therapies for cancer have
the potential of hi GNBYBORPETISFEETRY EGFd CRAREN &i GéP¥§)f ect profile as
conpared to conventional drugs. The reason is a precise distinction between

normal and neopl astic cells by antibodies and . the fact. that their node of
action rel i ésntdrdieshave Bgep ﬁ%ﬁ%‘:‘lbﬁg‘iﬂt’fa&‘m& t1pt gﬁo&‘%éﬂ%ﬁ??%ﬁ%,“@?&h as

conpl ement ﬁﬁé&éﬁ/ﬁ&ﬂ@ﬂh@%&?&f égl hBRYst Hlonfidih@ tirhgeuti B cdRE§lover thel audi ns

are integra rane proterns |ocated within the tight junctions of
epi t hel i B anabt ededadch eAntzbod@Hzaseld riserapies foredarseedave thenpetensial of ragharenbr ane

segnents with two extracellular_loops., and N and termnpi_ | ocated.,in the
15 cyt opl asr?Pec_Tﬁg‘tycF%‘ij _‘ﬁer(sdﬂ‘bﬁﬁe‘fta'ﬁf)ﬂ? B “YPRA %?'E’ﬁgg%l?a&?icgfgs Says a
critical rolgdhof it BgrBBtNERAARI BitwedH hbigidl ahd aReplasitotdis! byahntibodids
junctions and mght "also play a role in the maintenance of the cytoskel eton

and in cel | asiddgrafachipat thew nodefafrastion rdlice gpless $p6p imupelegisalniic
bet ween tumor and nornmal cells, in i1 i l. i.zation,
makes them dPYFEErINeY raéé:f) gxp}eggené%%tg\éa&mg%n ?Wﬁ@h@%@%cfﬁgﬂﬁfg e of

ant i bodypbasgis.t herapeutics for targeting CLDNs in cancer therapy prom ses
a high level of therapeutic specificity. However, the clinical application
of CLDN-targeted therapeutics faces several obstacles. The ubi quitous

expr essi on %lﬁ%g&lﬁa{é Frlljttﬁgrfal %&Mbr%ﬂg.ptr&@ingrlbutgd”lwiﬁml ?h@ftighggung% dfh the

mai nt enance © lons requires target specificity of CLDM argeted
t her apeut i csepitheldr dad d¢mlothekia MCiaudinse atempredicigk do fhaye t fpuarithnsinembrane

systemc toxicity. WD 2009/ 087978 rel ates to_anti - CLDNG. anti bodi.es.and to
their use asCERENScWHReWO stragrliyias 1opps, nafd P@@Pgr&{eﬁg‘%glﬁ%tle gy the

ant i bOdh%ﬁ O;%@d%%e%d}n (CEDA) Hinil P66 Banshlem Bk floirdplayea dasedli bed.

However, ese antibodies was Specific for CLDN6 as shown by FACS
anal ysi s i n iBkanphe niaintéwencd of ypitEbabandr endothetialtight jaicbmes andymiight alse

ant i bodi es AEIl-16_and 49- 11 showe onsiderabl e react]|vi{. i th DN9 and
al so reacted® W .lahro%_mff_ge Tﬂaé“‘SPﬁ‘b‘%engf ﬁ}e %?%geg%n 35 A@S‘liel/l %lénég_nlgN Was as
strong as i t&leRdalNOxprossidiON?. thbde bfotél@S Wetw&sh tiinor and -normal cells, in
addition to their membrane localization, makes them attractive targets for cancer
20  immunotherapy and the use of antibody-based therapeutics for targeting CLDNS in

cancer therapy promises a high level of therapeutic specificity.

However, the clinical application of CLDN-targeted therapeutics faces several
obstacles. The ubiquitous expression of CLDNs in the body and the critical role of
25  CLDNs in the maintenance of tight junctions requires target specificity of CLDN-
targeted therapeutics in order to maximize treatment specificity and minimize

systemic toxicity.

WO 2009/087978 relates to anti-CLDN6 antibodies and to their use as anti-cancer
30 agents. In particular, the monoclonal antibodies designated AB3-1, AE1-16, AE49-
11, and AE3-20 are described. However, noné of these antibodies was specific for
CLDNG6 as shown by FACS analysis in Example 5. Antibody AE3-20 reacted with
CLDN9, while the antibodies AE1-16 and AE49-11 showed considerable
reactivity_'with CLDNO9 and also reacted with CLDN4. The binding of antibody.
35 AB3-1 to CLDN6 was as strong as its binding to CLDN9. It is described in
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WO 2011/ 057788PCT/ EP2010/ 006888 Exanple 7 that the anti body AE49-11 when
adm nistred to a nouse tunor nodel tended to inhibit tunor growh and had a
| i fe-prolwogongsefskect. However, given the unspecificitycofephéie/oassss body

used, it renrgl r 2 [ - LS mRlS AoriRody ndi ng
of the anti ll)i?g}&%%égﬁ%{%ﬁ\% &ﬁ?&?ﬁgs‘?ﬁﬁlgg&%&ﬁ?ﬁ%%&%& specific ran(t)(?él:l)ody has
been descri hatiet hatinlsbit éainbw gtowthi andshadoa tifeeprelomargeeftidct.cldbwevarx prvessi ng

CLDN6. However, such specific antibody woul d.be required faq nt i body- based
t her apeut i ¢ BHPRPEE étytf’gi 415 apfi 3%‘?‘/131 It LOPEHS, urfge%fﬁ@egigdgéﬂggsc li?’legnmsnt
of CLDN3, Clgi¥s afd &G0 ddifid DNReShavsUy B dTiliNe 1 i1l ustrates that there is

a high degree of conservation of CLDN6 "'to other claudin proteins. This high
honol ogysof CLDN6 with other claudin proteins, in particular CLDN9 and

CLDN4, and e fact that /087978 failed to provid -specific
ant i bodi es gﬂ‘é‘&e‘ﬁﬁ &’t BHY IfotV&n% 'Sl??&ﬁgcbaé’t‘%fﬂgys E%ﬁ %eePoJeﬁ?rbbéﬁct aqg_ggélg‘é%' es
speci fi cal | ypiRisngdithd shrPaceldtNBlls SkbENRYy CEDNEE HoWawRH IsGth 2fetifec antivedy ment al
results disclosed herein confirmthat CLDN6 is expressed. in different human

cancer cel | svaitd lbe requpredsior aatibedbased|therarestie apprparhesi ysing CHDNGaeAt a.

Furt her nore, tgte present invention for the first tinme describes the
successf ul éggpr'oducti on of CLDN6-specific antibodies capable of binding to
the suriace of intact cells that express CLDN6. FACS anal yzes of intact

cells expressing CLDN6 showed the specifi i ndj ng 0 i - CLDN6_ant i bodi es

whi | e no bi nidierf§avease ahigups@f (4R |¢%D@§pﬁ9%9gfu6ﬁgld§§4ﬁﬂbéh‘a%?‘h%r it ei ns,

i n_particul gfjyg at (RN aaﬂl%thg['\% of%on§&VAton O CEINERSsME anydiaf these
us, the present 30 I dl

CLDN pr ot ei ns. nvention unexpectedly denonstrates
t hat an ant iprewinscdhis héglphadology of (HIPN6 eathl othgredldwdimiprageias in particular

antigen-anti reagct i ith DN6 on th cell s expressing

CLDN6, but r@ro%ﬁb%ft r‘éﬁ&i‘% apégﬁ‘ﬁr%“hdh%thg’@mog@%%i B%%‘@ 1 IRV %0 i t h

ot her highl Wmlsﬁg@i?ﬁ &ltidBdieBSsuggest that it might not be possible to produce
antibodies specifically binding to CLDNG6.

SUMMARY OF THE INVENTION

20  The experimental results disclosed herein confirm that CLDNG6 is expressed in
different human cancer cells while expression in normal tissues is limited to

placenta.

Furthermore, the present invention for the first time describes the successful
25  production of CLDNG6-specific antibodies capable of binding to the surface of
intact cells that express CLDN6. FACS analyzes of intact cells expressing CLDN6
showed the specific binding of anti-CLDN6 antibodies while no binding was
observed for cells expressing other claudin proteins, in particular, CLDN3, CLDN4
and CLDN?9, or cells not expressing any of these CLDN proteins. Thus, the present
30 invention unexpectedly demonstrates that an antibody can be produced specifically
performing an antigen-antibody reaction with CLDN6 on the surface of cells
expressing CLDNG, but not substantially performing the antigen-antibody reaction

with other highly homologous claudins.



WO 2011/ 057788PCT/ EP2010/ 006888 The present invention generally provides
anti bodi es useful as therapeutics for treating and/or preventing di seases
associ at estowntinseskl s expressi ng CLDN6 and bei ng char actreriepesiobycsss

associ ation 1o R i ddliohhgdderdR/ Eroi)‘i’dé(saé}ﬁigboﬂi&@dégﬁmgasf[ theRipetidsafgrd
di seases, in particular cancér, such as ovarian cancer, in particular 5
ovari an adereting iandin peavéniingdisaases associniet vithowels expregsisgaéddPNoiand| udi ng

smal |l cell lun ancer . C) and .non-s cel un n @ , In
particul ar éﬁﬂ%ﬁ%ﬁ%acg%rﬂ(e%%nés%‘é‘ragf’%é)rt}aé@hgéa‘ﬁledﬁé Ar gfzﬁlgsﬁa%?&gégﬁr%{c&%cancer,
breast cancemmohfdabd diseadsein pAabEke Biricer, GALIE @5 ovaHar cHRBE €h ,partivular
particul ar basal cell carcinoma and squanous cell carcinonma, nalignant

mel anone hexdriamadeneexcivameand qvarian trasacarsinemayr lupg canssaArclpdiag séafni ¢
adenonm, sar [ I oV dg@ i g, bile
duct cancer ,c‘éggﬁ% ¢ Q%‘T% t(%gﬁg> %ﬁ%%ﬂbﬁ%ﬁjg@?r@gn‘%&%}i u a]gq} ?g?fgalﬁt |uor{al cel |
car ci nonma anguaapid ¢ellr ing @acinum@ank adsneyarcamomay gastric pandet,dutast carernl cel |
carci noma including clear cell renal cell car.cinom arfmgﬁgélfcl ary renal

cel | car ci ndi¥RAtG EANGAT, PARETEALIC SHRAST, TIMERNCER R ARArtGUlaT SHERPMA 5 of

the ileum ipqparbindt 261 SRlihorRL WRlali BEER ARARSIRL TRea8 s AEROEAcE!, M. Of
the ileum testicular enbryona? carci homa, placental choriocarcinong,

cer vi call 0 carpasticuldre stalignimr peampephici adgranta;, cuarenma, et | paalienlars symadala,
testicular teratoma and enbryonic .testicular cancer. uterine.capcer. a germ
col | tumr SHERTEoR CEPBPRRoe Rttt RCEEyEnal (i PpS AR in
particul ar %)a&?duﬂﬁrct?&dsitfdﬂﬁp_éelpf:a&hﬁn%ohﬁﬁE}hpﬁllar@r&réih@mﬁ?kﬂﬁéﬁbhﬂceﬁ_@hm
thereof. In one aspect the invention relates to an anti body which is

capabl e of (Hartifiulay repalCicEillecaneisomp ainetiditig: Bleah eel urepalc selbfcagcipeng andat

expresses CLDNG, Preferagply.. th j i tial Ly c | e of
bi nding to & 25268 fegt)%%c‘\?m%fn%’ ?ﬂén lgg@ g’usﬁagﬁg%ovg#%gﬁ%g’l #ﬂg{uﬁ%{ﬁg %ﬁg‘%}esses
CLDN9. Psef ejfakd deurhia partidube Gyhallsbonad adetlosarainontl dnd adapedak@naha bf thdi ng t o

CLDN4 associated with the surface of a cell that expresses CLDNA and/or is
not subst antijean, yestigplaneAbEONg); GRaciRgMma Plageniel chariQsa iR GETICAl KA f ace
of a cell t . r % S rapl: hesallhP AdMtdrSa Nl
subst anti al It.{gétlccgiégb?%ﬁgé @f |}1%Mt}otteasa@%§l S%&(l)%oenlléﬁ otsﬁer than 30 CLDN6
associ at ed vdntbrybdie sutiéudare coficen, axdrinet karcegxpr gsrmescedlaitam@ BNclprast @i n and

is specific for CLDN6. Preferably, sai.d cell expressing said CLDN.protein
i s an i nt act@KCAICIRGIN,oF 41 @Bﬁ%ﬂo@ %ﬂ%‘@?ﬁ&é)&ﬂf‘i‘@é& c,ell&ﬁﬁ’oé 8f fec p

prot ei n,gssqeiift s W hktddRicUhaarrRf a cell has a native, i.e.
non-denatured, conformation. Preferably, the antibody is capable of binding

to one or nore epitopes of CLDN6 35in their native conformation. |In one
cTo0d e B o GRERTh L AR08 B SBHPS ERE,
CLDN6 pr ef er@bbNeGesaeidtewith fiige aFface ofg cell drtegiteseoCLBNG. PrferablySHR | D NO
antibody is not substantially capable of binding to CLDN9 associated with the
25 surface of a cell that expresses CLDN9. Preferably, the antibody is not
substantially capable of binding to CLDN4 associated with the surface of a cell
that expresses CLDN4 and/or is not substantially capable of binding to CLDN3
associated with the surface of a cell that expresses CLDN3. Most preferably, the
antibody is not substantially capable of binding to a CLDN protein other than
30 CLDNG® associated with the surface of a cell that expresses said CLDN protein and
is specific for CLDNG6. Prefefably, said cell expressing said CLDN protein is an
intact cell, in particular a non-permeabilized cell, and said CLDN protein
associated with the surface of a cell has a native, i.e. non-denatured, conformation.
Preferably, the antibody is capable of binding to one or more epitopes of CLDN6

35 in their native conformation.



56, SEQIDNGC 7, SEQID NGO 14 and SEQ ID NO 15, preferably the am no
acid sequence of SEQID NO 6 or SEQID NGO 7, nore preferably the am no
aci d sequence1as78EQ | D NO 6. Preferably, the anti bodyPC3/EPapaloheEss®f
binding to an epitope located within the am no acid sequence of any one of
SEQID NO 6, SEQID NGO 7, SEQID NO 14 and SEQ ID NO 15, preferably the
amino aci d 18 aequ@bodineht, IBEE dnfibdidy 16 capatBEQS| indidg 3. arl npi!mm &odatedi nent ,

the anti body is capabl e bi ndi ng 6 by .i nteracti ast th
one, pref er aBityn RSy %thaﬁ “lfB‘hB‘”'t‘QBc"ﬁI QESEQNQV}‘%‘”BP&‘ e’ﬁ‘fa@r?]lgflﬁrbp 2o %Mm no
aci ds sel ect feh! &Om% &h 23,0738 ESERY 1D $RD:39,
11e40 and 15@%%%?%& pre)?g(?g 1y@by m%@%gg?eﬁgéat oleag%lé\?\,iot hEge .

pref er abby mprSEQ HfélNTQn'é ,SHS 8P &¥Qibl4yarel $EQADMSOaES hseferabby thecanting cidhe
group consistin 9 e 3 9 d 1 f er abl
by i nt er act i SFGUAEC (4 éaﬂiﬁﬂ ﬁ?} ??SM gééfé?:h??y; ?)Pe Pﬁ%eréﬁ égg%%eﬁé%a]bri a?ll

am no aci ds ggh&kt o SEQNMDING: 8! Priferabl G?St}ﬁ:t arlti®oay iPbpable &ﬂbﬁﬁamg%rﬁﬁ and
11e40 or consisting of Thr33, Phe35, y37 and Ser 39, 20 and

particul ar, epjtopplasaidt wibindhe pming acid sdquente ofgnxoas 96BN @Ot I@aﬁE@ne

preferably | agt f ph 5,
prefer 2ol 3l 5751005701 8 6L 28"k SERIEPRCHT URERAR)S At S5,

more, pnef erkilishcalolf SEQ mmmédﬁ&mﬂhm #romthe group consisting of
Glul54, Alal55, Argl 58 and A yl6l, and preferably does not interact with
one or nore, pref erably all am no 25acids selected fromthe group

consi sting of %%fg@ daRéht Fn¥lanfidod TQ% #M@Bfi&hm@ t@@LW@b?rhtgﬁtch@QQﬁ’ and

CLDN6, in partic Inits natlv conf ormati on, can be ana
al ani ne scarﬂaasnwtlu@mgprfé&lablyaﬁorarthmom|sd<sh aCLONG onft, @mfsrabéhalbémm essed

for their abil to b b eci f

| npai red bi n‘iﬁ“ifg?élﬁ“eéi %éﬁ‘? grc?uﬁﬁﬂg%ftl&ﬂg;‘i(’:f éﬁf’?&g’lf\;ko@?g70§_ﬁ2 ﬂ%‘ﬁ);?ﬂd
suggest jshaty 18] ”PFeqéxﬁﬂlyaW r‘xﬁeﬁ@ﬁﬁ’g la léH@t WO b i) ire oM R Giore ehiutl Wie,
Bi ndi ng can be anal yzed, for exanple, by flow cytonetry I n_one

erbod ment | wsri oy i gony the SeubenoshRs P ThYL Redtep of
any one 4 VBB01STOTFHHES ARuE B HBERE e A P Ral b, SRAUGEES O

more than one, preferably all amino ac1ds selected from the group consisting of

Phe35, Gly37, Ser39 and Ile40 or consisting of Thr33, Phe35, Gly37 and Ser39,

20 and, in particular, by interacting at least with one, preferably more than one,
preferably all amino acids selected from the group consisting of Phe35, Gly37 and
Ser39. Preferably, the antibody does not interact with one or more, preferably all
amino acids selected from the group consisting of Glul54, Alal55, Argl58 and
Gly161, and preferably does not interact with one or more, preferably all amino

25  acids selected from the group consisting of Argl58 and Gly161.

The interaction between an antibody and CLDNG6, in particular in its native
cohformation, can be analyzed by an alanine scanning mutagenesis of amino acids.
CLDN6 mutants can be assessed for their ability to be bound by specific
30 monoclonal antibodies. Impaired binding of a specific monoclonal antibody to a
CLDN6 mutant suggest that the mutated amino acid is an important contact

residue. Binding can be analyzed, for example, by flow cytometry.

In one embodiment, the antibody is obtainable by a method comprising the step of

35  immunizing an animal with a peptide having the amino acid sequence of any one
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of SEQIDNO 6, SEQIDNO 7, SEQID NO 14 and SEQ ID NGO 15, preferably
fthe am no aci d sequence of SEQID NO 6 or SEQID NO 7 or an
i mmunol ogwoabiysessi val ent peptide, or a nucleic acid orchaEpoosbdsss

expressing spsfoPEPhie. SOl Ib Ak oS eotiABodh MRALEO INROCH Bifekattfl ch the

antibody is capable of b ng has € am no acl d sequence of° SEQ ID NO 2
Ol’h theham' nmhegt}iéxdnseapjéns&queﬁcesm SEQNID $O: t6 ics PEL iIDuNGi 7 prefierred
that the antibody is capabl e of binding to CLDNG, havin he am.no acid
sequence of TBERYIPISENAY SANNGIGLPSHIE: BF 2 BRRIGIATADT OF CEDREP RS he
amno acid z,@ngﬁ@er)ce of SEQID NGO 8. In one enbodi ment, an anti body of the
I nvention c rises an anti body heavy chain conprising at | east one,
preferabby two, nore preferably all three of the CDR sequences of an

i bod . ' : .
30, or & varh BirenErernens SHIDIT i hBERIrEanbay pphtiq g, 20

above menti @R theadthing @t segastite O SEN HRHERPCAShE hiniiv adid Fiq@elic FBEQn one
enbodi ment, an anti body of the invention conprises an antibody heavy chain

conpri si ng t1ReNEDRS It ésypatiewasty arefegrgd Yegp gheyantiledysis capableiaf Badingit® 20 any
am no acid, fr rabl : ) I N0 Gt ; e r Tyr,
nost prefer%@ﬁ$§?§n§§g§aﬁg&g€$§/& ge %o&a%f?@ééPe e'rzagflgt:?na@ggr%fng?fﬁggam no
acid, npoe poSIHNGhyviRhehetmihy beideghenpe of SEQHDYNDYB, and Xaa3 is any
amno acid, preferably Leu or Phe, nore preferably Leu. In one enbodinent,
an anti body of the invention conprises an anti body heavy chain conprising

the CDR3 seqy ageirg%dlfﬁgnﬁ(aaﬂl arfibddy‘@R 4he/Mvetfier BinpHdd afatiB&§2hoddly Xanl

Asp, wherein , XaaZ and Xaad are as defined above. In oné enbodinent,
an anti body chhintdoenprisineretileast creyprefereblydwoamordprdferatdnel) thrheiphthe SR si ng

t he CDR3 ? i
Xaa3 are Zg%g&?q%ﬁ%@gp anxaagtlibo%yy heé%? bh¥%| seég&%eps‘sepebtewgn?lsrﬁd( ?ﬁlNOg(:aS%, and
15 36, 38 and 40, or a variant thereof. The CDR sequences are marked by a box in the

above mentioned antibody heavy chain sequences given in Figure 25.

In one embodiment, an antibody of the invention comprises an antibody heavy
chain comprising the CDR3 sequence Xaal Gly Xaa2 Val Xaa3, wherein Xaal is
20  any amino acid, preferably an aromatic amino acid, more preferably Phe or Tyr,
most preferably Tyr, Xaa2 is any amino acid, preferably an aromatic amino acid,
more preferably Phe or Tyr, most preferably Tyr, and Xaa3 is any amino acid,
preferably Leu or Phe, more preferably Leu. In one embodiment, an antibody of
the invention comprises an antibody heavy chain comprising the CDR3 sequence
25  Asp Xaal Gly Xaa2 Val Xaa3 or Xaal Gly Xaa2 Val Xaa3 Asp, wherein Xaal,
Xaa2 and Xaa3 are as defined above. In one embodiment, an antibody of the
invention comprises an antibody heavy chain comprising the CDR3 sequence Asp
Xaal Gly Xaa2 Val Xaa3 Asp, wherein Xaal, Xaa2 and Xaa3 are as defined
above. In one embodiment, an antibody of the invention comprises an antibody
30 heavy chain comprising the CDR3 sequence Ala Arg Asp Xaal Gly Xaa2 Val
Xaa3 Asp Tyr, wherein Xaal, Xaa2 and Xaa3 are as defined above. In one
embodiment, an antibody according to the foregoing embodiments comprises an
antibody heavy chain comprising the CDR1 sequence according to SEQ ID NO: 47
or a variant thereof and/or the CDR2 sequence according to SEQ ID NO: 48 or a

35  variant thereof.



above. I n one enbodi nent, an antibody of the invention conprises an

anti body 30 heavy chain conprising the CDR3 sequence Ala Arg Asp Xaal Gy
Xaa2 Val weasiAsprs§yr, wherein Xaal, Xaa2 and Xaa3 are asrd@béwmossapove. |n
one enbodi nent, an anti body according to the foregoing enbodi nents -
conprises an antibody heavy chain conprising the CDRL sequence according to
SEQ I D NO 4 dde @nb@limamt ahheidofly afidho invehgorCORApsisesuan antitadyoliaivig t 0

SEQ ID NO 48 or a 35variant thereof. In one enbaodi t, i body of
the inventi GhABEASIATISEE afhaniRady gV iy seausnpe éﬂﬁﬁg& Equg@Eﬁfﬂi%my
heavy chain e | ect.ed: QID NGs: 34, 36, 38 and 40 or a
vari ant ther%b?&’e}gc@g%?n(g%e‘%glo {&rég}r?ﬁﬁ an anti body of the invention
conprises an antibody |ight chain conprising at | east one, preferably two,

nore preferably all three of the sequences of .an antj.pbody,.l.i ght. chain

sequence seﬁ@@?@&“‘ppé%eﬁé@"l%t‘g@%}g et ?t‘%c‘ﬁﬂﬂr‘%f,an&f’hgocgéﬁhé% Aher eof .

The CDR Sequ%Hgﬁﬁir@& RRIKGE, DefRrdBBX twé tbR ﬁ%@?ﬁg 4TERire® REthartbRody
equ

light chain s ences given in Figure 26. In one enbodi nent, an anti body of

t he i nvent i cequaepys ¢fsamsamdibodnlighbehpin seghenastsaleated dram ST Nies: BDRYY,

sequence Ar a aa2 Xaa3, Pro reidy, Xaa 1 is i i.d:
preferably g}g&%{r‘lﬁsﬁa Yt E)?%?%dﬁﬁ??@érsgqlfggef ?rgqé%@g%ﬁ?r?g&%ﬂ)g}ndfhew
preferabby Tatove PRAtioddd@ntibedy REht Uhkin seQictcey gilex abfigurkyd6, Ser, or Asn,

nost preferably Asn, and Xaa3 is any am no acid, preferably Ser or Tyr,
nore preferably Tyr. In one enbodi nent, an antibody of the invention

conprises a i iy I ISl GR3 iR.Ar g Xaal
Xaa2 Xaa3 Pﬁg%gr g,gl%%le"]}éenlg’n %&ﬁ?a&gg@@é%‘?nﬁg%g&gpe as (S@ﬁ Pﬁ%ﬁ%}ﬁg\ggﬁ ?n one
ermbodi nent , @mpHirgnthe CODR3 GEqidnee iArgeXidal oOaa20Kpal Pes wireraint Xaeddip dnyght

chain conprising the CDR3 sequence G n G n Ar al . Xaa3 Pro Pro Trp
Thr, wher ei rAn%¥a8|acid, ReeferablySerL13A 8 dnos pﬁ“é%*‘ﬁ‘é’?%{b&;gglﬁ oHB BT ment |

an anti bedy i t f i j PRESRY Abh, ambstbody
R A R S e

vari ant t hermreferabhyl/Asn, tavel GRR2 RB5seyuenve aidopwierablyoSGEQ | TyNano®3 or a

2n anti body WFGHOEAIFmCORD LRSI Sher oty i i Meru B e =€
sel ected frofBb& libht\NG&in eapritTng B8 CGIIRB equblicedGMiaAtgehalt Xigi2eRha3 Pro
Pro, wherein Xaal, Xaa2 and Xaa3 are as defined above. In one embodiment, an
20  antibody of the invention comprises an antibody light chain comprising the CDR3
sequence Gln Gln Arg Xaal Xaa2 Xaa3 Pro Pro Trp Thr, wherein Xaal, Xaa2 and
Xaa3 are as defined above. In one embodiment, an antibody according to the
foregoing embodiments comprises an antibody light chain comprising the CDR1
sequence according to SEQ ID NO: 52 or a variant thereof and/or the CDR2
25  sequence according to SEQ ID NO: 53 or a variant thereof.

In one embodiment, an antibody of the invention comprises an antibody light chain
comprising an antibody light chain sequence selected from SEQ ID NOs: 35, 37,
39 and 41 or a variant thereof.

30
In various embodiments, an antibody of the invention comprises an antibody heavy

chain as discussed above and an antibody light chain as also discussed above.

35



30 I'n various embodi ments, an antibody of the invention conprises an
anti body heavy chain as discussed above and an antibody |ight chain as also
di scussedwvehoums78 WO 2011/ 057788PCT/ EP2010/ 006888 | n pomapeniooodss®ent , an

anti body of 1 be. '&Bg&ﬂ 'eg{,laﬁ%plgd :thé%n)é,?,g In grﬁggtg% heavy chain conpri sing

at | east one, preferably two, nore pre y ree of the CDR
sequences ofi)am antibbdydyheheawchamhabmpsisiggeatc &eastt oSEQpteferally kyo.omage var i ant

t hereof, and 5(i | anti bod | ght chain co i sing at.l.east one,
preferably P rahiyr %pgﬁreé’f %&gf)@%lg‘?q‘{eﬂ?eéé’r}&f‘ a?‘ﬁé"@ﬂ?&é’é&l}%‘ﬁc%gu%‘r“ 28

anti body |i gltio ARG S BALORGMt Hersdfdd NO x+1, or a variant thereof;
wherein x selected from 34, 36, 38 and 40. The CDR sequences are narked

by a box5i n(iihenabotdye fightocheinaaempusipg hialepstl 0ohabreferablye fives maig

anti body |ight. chai equepges~hespect i v Lven 1. Figur Fi gure
26, respecti %FVB%’I %l gﬁ Bﬁﬁ‘gcﬁ nste:ag%nnc “a H‘%S’gt)’/bogfy ]i%??é C#‘%\}}esggfz%ﬁgw
conprises: SHQ IRNGNH1boY vireaytheedtd] N conpri sing a CDR3 sequence sel ected
fromthe group
wherein x selected from 34, 36, 38 and 40.
The CDR sequences are marked by a box in the above mentioned antibody heavy
10  chain sequences and antibody light chain sequences, respectively, given in Figure

25 and Figure 26, respectively.

In one embodiment, an antibody of thé invention comprises:
(i) an antibody heavy chain comprising a CDR3 sequence selected from the group
15  consisting of Xaal Gly Xaa2 Val Xaa3, Asp Xaal Gly Xaa2 Val Xaa3, Xaal Gly
Xaa2 Val Xaa3 Asp, Asp Xaal Gly Xaa2 Val Xaa3 Asp, and Ala Arg Asp Xaal
Gly Xaa2 Val Xaa3 Asp Tyr, wherein Xaal is any amino acid, preferably an
aromatic amino acid, more preferably Phe or Tyr, most preferably Tyr, Xaa2 is any
amino acid, preferably an aromatic amino acid, more preferably Phe or Tyr, most
20  preferably Tyr, and Xaa3 is any amino acid, preferably Leu or Phe, more
preferably Leu, and
(ii) an antibody light chain comprising a CDR3 sequence selected from the group
consisting of Arg Xaal Xaa2 Xaa3 Pro, GIn Arg Xaal Xaa2 Xaa3 Pro Pro, Gln
Gln Arg Xaal Xaa2 Xaa3 Pro Pro Trp Thr, wherein Xaal is any amino acid,
25  preferably Ser or Asn, most preferably Ser, Xaa2 is any amino acid, preferably
Tyr, Ser, lle, Asn or Thr, more preferably Tyr, Ser, or Asn, most preferably Asn,
and Xaa3 is any amino acid, preferably Ser or Tyr, more preferably Tyr.

In one embodiment, an antibody according to the foregoing embodiments
30 comprises (i) an antibody heavy chain comprising the CDR1 sequence according to
SEQ ID NO: 47 or a variant thereof and/or the CDR2 sequence according to SEQ
ID NO: 48 or a variant thereof and/or (ii) an antibody light chain comprising the
CDRI1 sequence according to SEQ ID NO: 52 or a variant thereof and/or the CDR2
sequence according to SEQ ID NO: 53 or a variant thereof.
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15 consisting of Xaal Gy Xaa? Val Xaa3, Asp Xaal Gy Xaa?, Val Xaa3, Xaal
@y Xaa2 Val Xaa3 Asp, Asp Xaal Ay Xao7 Val Xaa3 Asp, and Ala Arg Asp Xaal
Gy Xaa2 weloXas3sésp Tyr, wherein Xaal is any anino acipgi/mEreehooabsy an

aromati c am.no aC| gﬁiig}egfg&anl&ﬂ%/b&ythg Qlegtrlor;l'ggm 3 g:t preferably Tyr, Xaa2

i s any ami nd" 8B & atonat! e am no & nore preferably Phe

or Tyr, nosij) %ﬂ%ﬁbedﬁbéwvy'%ﬁm EnGbriéagdan antébody aﬁa\ryocl&n:n sequpnef eff QY Leu
or Phe, nore preferably Leu, and ({)I i) an antibody |ight chain conprising a
CDR3 sequendD N@I xer agariamiharerf, gtbup consi sting of Arg Xaal Xaa7 Xaa3 Pro,

Gn Arg Xaal(ufﬁ?gntilg%gi‘.hﬁhpclﬁqrpcor%psl%&%éﬁtﬂﬁ?&ng 1 A%%ﬁén?er s sE@Idrp Thr,

wher ei n Xaal o acid nost preferabl y
Ser, Xaag i N@my+laoi Neardmit therqofief erably Tyr, Ser, Ile, Asn or Thr, nore

pr ef erably Tyr, .Ser, referably Asn, and Xaa3 is any am no
aci d, prefer"ﬂtﬂ’?ngeﬁe %Wd%m 3%3?‘-}@38@8?1@ Pabl y Tyr. In one enbodi nent, an

antlbody according to the foregoing embodi ments 30 conprises (i) an
anti body heavy chain conprising the CDRl1 sequence according to SEQ I D NO
47 or a var |Iatp'refexhed enbodinghtsy thetaotioBihasapgon crora o thedbhgving asEQlED NO 48

or a vari ant r eof .and/.or i) a r t he
CDR1L sequend® %\@8& of AFtlo® @%ﬁ% ﬁbﬁ%q ?thl\bgllral aoﬁ? oﬂtée?%o b?é/rl%}l t he
CDR2 seggencs %ﬁﬁ%dCDDN@ @5QirHbitieh &3coloni foanhtdit of hercelf expddssingO
2011/ 057788PCT/ EP2010/ 006888 I n one enbodi nent, an anti bady of the

i nventi on cdAPPNEediv) mediating Fpmissoay Wea[?@’-‘célﬁal " é’é?fppﬁ%"rfﬁlﬁ}yaﬁméﬂf’ﬁebody

heavy chain se uence of
anti body Ii grﬁlfn TAF H ccoonérl%lqg |drF1ga i %‘r‘f? i %ﬁéﬁ%Flg@tnﬁ% era‘ﬁegﬁggog%he(sizl(;)) I gn

5 NO x+1 orfoamamédn ante-fdrgfacioh ofWﬁﬁfoes rand (s'e)l mhihmloxf loﬁnméa‘s,taS%pf 3&elnd 40.

In preferred embodi nents, the antjb S.one Qr of the fol |
activities: PYeskngGLANGAgcordinglye 5 g?%“’éﬁ 6‘56‘% ?qr)onFr‘?ﬁmrigPtﬁ‘Vg A

prolifengti %re%tnn%, ﬁ?f}e{mcular when administered to a patient. Such killing of cells and/or

inhibition of one or more activities of cells can be utilized therapeutically as

described herein. In particular, killing of cells, inhibition of proliferation of cells

and/or inhibition of colony formation of cells can be utilized for treating or

preventing cancer, including cancer metastasis. Inhibition of proliferation, colony

20 formation and/or metastasis of cells can be utilized, in particular, for treating or

preventing cancer metastasis and the metastatic spread of cancer cells. Preferably

the antibody of the invention mediates killing of cells by -inducing complement

dependent cytotoxicity (CDC) mediated lysis, antibody dependent cellular

cytotoxicity (ADCC) mediated lysis, apoptosis, homotypic adhesion, and/or

25  phagocytosis, preferably by inducing CDC mediated lysis and/or ADCC mediated

lysis. However, the present invention also includes embodiments wherein the

antibody exerts its activity as described herein such as killing of cells and/or

inhibition of one or more activities of cells, e.g. cell proliferation and/or colony

formation, without inducing complement dependent cytotoxicity (CDC) mediated

30 lysis, antibody dependent cellular cytotoxicity (ADCC) mediated lysis, apoptosis,

homotypic adhesion, and/or phagocytosis. For example, the antibody of the

invention may also exert an effect simply by binding to CLDN6 on the cell surface,

thus, e.g. blocking proliferation of the cells. In one embodiment the antibody of the
invention does not induce CDC mediated lysis of cells.
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10 expressing CLDN6, (iii) inhibition of colony formation of a cell
expressing CLDNG6, (iv) nediating rem ssion, i.e. reduction in size,

pr ef er ablwoceonplsetse rem ssion, i.e. conplete di sappear arce/Epedlopsdsapl i shed
tunors, (Vv) Qreventi fth t i-on j nd (vi)
[ nhi bi £i on dfcHEPNLARCE Fdl‘éted‘* R 5t 3PS kel Pl B b BrSingb i eyl

anti body mayels wisiell i @artiRiRr @mbddireer®d afehelcbted fomohi Rgoup Corpistingcafl ar
when administered to a patient. Such killing of cells and/or inhibi t| on of
one or nor e TBRAACYIEE] EWneRUGiEdr| eellsaNIp ecelisi dz E ke prgh PhEERATASIE &% DY
descri bed hej st éﬁ particular, killing of cells, inhibition of
proliferati on 0 s and/or i nhi bition of colony formation of cells can
be utiliged for treating or preventing cancer, including cancer netastasis.

| nhi bition roliferatiqgn, colony 20 for.pation and/or netast f cell
ban b et ety A bhbing o1 PluchioaRl i oF SolErie i LLpNE oo S
metastasi s aicklddsy Bhicestals, casBE Qﬁé’asﬁxfedfiﬂ'\ﬁt% bgedét&mliﬁhgfp%laﬂe}amhr&

anti body of ‘the invention nédi ates ling of célls by -rnducing conpl enent
dependent cﬁb@Nﬁr@pt@}sncgm)cenediﬂn@d dssayi usingabronteddgxyieidenederhromer-ul ar

cytotoxicity Sis t 0Si homot vpi 6. adhesi d/ or
25 phagocyt d fﬂ)'“éefnggé@)ycéw d%é?"ﬁ‘ﬁg F?S?ﬁlg? eal¥ &i/é? &g 3}0(%“6 (&C
nmedi at edol y&hﬁml&i@a/@be&an wﬁac&m@ﬁe@m intdMRNdvAN sahthesizdiChNAest epliedingent s
wherein the anti body exerts its activity as described herein such_as

killing of csellpédusing/the Smh@ﬁ%?ﬁ‘ihéﬁe]éﬁ}’@ﬁb sepstifging fézefhxmfilnééiuaﬂgé%lﬂﬁs e. g.
|1 life
g:pengreﬁtl cy%@ﬁégﬁpgﬁpg{e? %é)wo Jr%@@g%?m&’é’éttﬂﬂ%f f%pgy%@pen ent ceI I ul ar

cyt ot oxi ci t yspeARCEYr Bl mﬂmdtehyslﬂmaa\paptaosvdy rdpdicatiygiheirdd¥asi on, and/ or
phagocytosis. For exanple, the antibody of the invention may al so exert an
effect sinply by bindi ng to CLDN6 on the cell surface, thus, e.g. blocking
prolifengti theofactrl\hﬁl %g infiibii ﬂ% reﬁﬁaﬂg' &ﬁ&{y tfbﬁnﬁﬂ)tn' Q?Cbéllgf exph&singvent i on
does not i nduce CDC |ate sis of ¢c

2011/ 057788 F(C]]'DEBZﬂ&ﬁs’rﬁiﬂﬁ&S&ePneﬂsepabquem nev:itratled dlgmeigeniofassag| As t akes
pl ace in the presence of .effectqr. cells articul ar enbodl(?qe nts

are sel ect ecF!PREFIEHESYF LUp PIH lg]f’g?‘lg}e%’lm%ng’éﬁlé ing, o RHE ISP
celI's and PNNgeifiaNde b 3B0MY Lsaivivali sndProliRedtRReOes:s. & Ehﬁe&?@ﬁtgvum o
inhibiting of reducing proliferation of cells expressing preferably
cancer cell scancanqaearnlnalglmr@t@npm tgideteymine des eFiRFnPAGIpgsOPT fradigiomn Pnof

CLDNG6- e reSS| er cel SS e

(5- bro @%y%ﬁgm fceér dgl? e%?e ?ngyné}éz‘ifﬁq‘ﬁg iC %usg%%og %@%ﬁl?cah is an
anal Ogue Of ti&tﬁl&)trfbdli fenpM df cells, lixephme@napomedelimm) plagngewl gellsyintahesi zed
DNA of replicating cells (durlng phase of the cel;@pc Clci\:@

substi t uti ngissee cyliyevenspleand, ¢ r?éloﬂ% ﬂ’éﬁlell%g’cgrBW Thece IR g™ ed are

i ncor porate 0 [ teSpd ko BledU

i ndi cat es cg‘?fég’ ?ﬂﬁglt%h\/\%?e@gﬁfdvglo?ﬁ? #ﬁéh"?ﬁq%é’??q 8&&9%&1{ Tl?uac a%t IeVI ty of
i nhi biting oﬁbnhetchmoﬁglemstasesylffmdnmbmnwr etk Iceloamr@gansng‘heumﬁstory
preferably cancer cells n he,neasyre vitro in a.c eni.c assay. A
cl onogerPc AEXYY |0§ the ?Htlﬁoglﬁsdf‘%?ei ﬂﬁ?ﬂ?‘&ﬁr&wﬁ & S%QRI&V?%%&@”‘WP@C f|Sveness
of specific AgaRhsesOMAtHRIRY" HME’% RO CacBi AY | S iAkibRMgObr Cr@diﬁo'in%|dold
frequently used in cancer research | aboratories to determne the effect of
drugs or radioanation ona Zﬁmpg@mc faeﬂeatarngattmtarlyc@eﬁd fO!TPréaté)gp@rr PieEeRtIignvol ves

h |
:)a; te |ec lr,na Ja?r c%%%gt?s% f?f‘%l ek %%Stg}cgférradﬁ? ﬂear‘]%cg% I% i m csug%re&gt etS Ur §&vessel

and (iii) aldygwrﬂgnﬂda@d(heﬁehs to grow. The col oni es produced are fixed,

stai ned, and counted. Colony formation is of inportance with respect to the
formati 88 of metastases if individual tumor cells col onize or gans. The
inhibitory 2 t a ?9&“ a hedkt ROLER b@dctd

suppr essi ng llE%hgl%ge!()r}r@rﬁin Iflg(?]dlo ﬁtr?btla{'ifs A5 6 §' %&&&Sl% Ic’i[?éegP havi nlg t he aCtCI vity of

i nhi biting oﬁmbﬁ@iucagaglscalo@hwaf@mga(l@ma m s ohtwmgmfonnaamsayvham the

particularly useful for treatjng o reventin ast aS|
netastatic sPiGedd e CRAREF ?05 fl;‘Pgtlcﬁ’ér&tria &519%?%& Sf’]ﬁ%te f"’t PpEY
mentioned heggisiting of complement dependent cytotoxicity (CDC), antibody- dependent cell-

NK



30 In preferred enbodi nents, the anti body exhibits one or nore i mune
ef fector functions against a cell carrying CLDN6 in its native
confornat\ivormllvdsmei n the one or m)re i mmune ef f ect or f POTIHPRIIS/006388

preferably 3’“ ﬁ fd %ﬁfoﬁf‘é@i (% R den i (H ng oﬁt%ﬁ?l RNt dEReRdgRt

cytotoxicit

2011/ 057788%@4@%@%%@&6&&&%@0@%@%% a¥iADCYE apAEODC.i nduct i on of

apoptosi s, and i nhi bition of proliferation, preferably the effector
functions are ADCC and/ or CDC Preferably sai d one or nore activities or

one or nore Ijr @ng ?41&%% H&S%&L%EEI é)plnt“erg i &‘f&{ﬁrimﬁgi{)n@r e

i nduced by bi R sal y to prefera y to an epitope
| ocated wit mxmbaﬂad et s:a?ctehﬂlbdcbjr arpqmﬂu@d tof bighngoof yatic ragtibodyatod CLDNG,

extracel lul ar portion of CL r.ef ny conpri ses the i d sequence
of any one d%‘mfp X@WPI@P‘PEEG;) FiDV‘ eXtS‘?fg?'iﬂl?f Rﬁﬁnoﬂ?fm&ﬁ} Ro

preferably td ﬁ'i&@a@&l@&;&rﬁ&ﬂ&@@ﬁ@ﬁpé@@ﬂ%é&%m&s%e k0! a@id\@qugﬁcemre 10
preferably the anmino aci'd sequence of SE . Accordi ng to the

i nventi on, mfm&lomﬂrsmﬂﬁgﬁ@_m\ﬁEQslmN@F & 8BRYIR: ANQ:ald end 3kQ B/NO:
iati 6 Lts
ol | carryi rig- eIERBOMTh peinedis seuBhr AR RS0k B BEY B 39 T bl C el

such as;3 15:6RAME the@hlino REBTeqRRALY oBSEQNDENOCE! | from a cancer sel ected
fromthe group consisting of ovarian cancer, in particular ovarian

adenocar ci nonma and ovarian teratocarcinoma, |ung cancer, including small

cel | 1ung capcery (SO Gle AN S bufBhhel CHONEORGRIME hnc e

particul ar car ¢ no nocarcil no astric cancer,
breast cancegy, ad@@cﬁ@tﬁdmoic@[lpm whﬁl‘ltsrceﬁtsuﬂa@aAC@ﬂl ex&)ﬁesshngIdaNG@r a det
particul ar basal cell carcjinoma and squanpous car ci nomm,,, nal j %nant

el |
mel anoma, heREyHdChONO Halie 8ptive ﬁorrfamﬁé}t@m RipferaRly Snantmpl edboiphit 2
adenorma, Sar&%& cdif! O@@f%élﬁglé”‘rcaﬁé’é?oifélﬁgreﬁﬁracQﬁﬁe@@gle&%ﬂcfr&ﬁsﬁ{ec bi I e

duct cancer cancer rinary b in particular transitional cell
car ci noma am:ibnpxapng Ioﬁroy/anan canm:n;am pmﬂnelyr ovaTCEr adqnncqsammum oyasigal cel |

carci nonma includin | ear cell. ci nona i I a r enal
cel | carci notﬁﬁtocéfﬂq ® HE%Fan‘éeﬁ’a1nF H}ﬁe?ma(}gﬁ‘{lg ungl Wﬂd{‘%&p@g cer‘g%f t he
ileum in pa{rﬁ;&lpwﬁrungr@h&ert{mmﬂw S Gl d -3l arRL aarcinoarerdl t he

ileum testicular enbryonal carcinoma, placental choriocarcingma, cervical
cancer, testadenbearcipema.egasti Cfpv;r«‘t,l hrgasalcamces;the@aﬂuaﬁmzcem PROEESALE €ARGEBL| ar

t t d,enbr t t |
Lumor saeh oh S G R0l NGt br SR chts R AR AR Bl GrARUMIEL

germcel |t upRligMiht hitfanbAf head andl ntdkecdieén st paiticulao ighlver@edmorphic  The
anti body of the invention may be attached to one or npre therageutl C

ef fect or 35n¥sleapmessareoma, inrpediiGHaBmeviak jareqmaapd caroRasasame; Lile Pitres,
agents that ca?lgélr? Gancer of the urinary bladder, in particular transitional cell carcinoma and

papillary carcinoma, kidney cancer, in particular renal cell carcinoma including
25  clear cell renal cell carcinoma and papillary renal cell carcinoma, colon cancer,
small bowel cancer, including cancer of the ileum, in particuler small bowel
adenocarcinoma and adenocarcinoma of the ileum, testicular embryonal
carcinoma, placental choriocarcinoma, cervical cancer, testicular cancer, in
particular testicular seminoma, testicular teratoma and embryonic testicular cancer,
30  uterine cancer, a germ cell tumor such as a teratocarcinoma or an embryonal
carcinoma, in particular a germ cell tumor of the testis, and the metastatic forms

thereof.

The antibody of the invention may be attached to one or more therapeutic effector

35  moieties, e.g., radiolabels, cytotoxins, therapeutic enzymes, agents that induce

10



10 WD 2011/ 057788PCT/ EP2010/ 006888 apoptosis, and the like in order to
provide for targeted cytotoxicity, i.e., killing of tunor cells. In one
enbodi menwotzbe/@mssbody of the invention (i) binds to ceclreprexpnessss ng 5
CLDN6 and bejn a f h |
surface, anc?pf’ﬁtl§ ﬁ%‘gg&gcl)it&g?r?p e[rggijgﬂlaé ?\08? &‘8?&?}#@%’%&@ teGq&altp\lél%ﬁJgt bei ng
characteri zadmbyceéBisoci ati on of CLDN6 with their cell surface. The anti body
of the invention preferably (i) nediates killing and/or inhibits

proliferati on of cells expressing CLDN6 and bei ng characterized by

associ atlon p onngﬁ'@ochteE ttﬂ?eehﬁtl%%br ofSHef ﬁ@@ntm%%f"ﬁ%&'tb) célIEeé(pP&%m@Ed' at e
killing and/or 0 not bit prolfferation of ' s not expressi ng CLDN

and not bei NQLONarandtbeirigzerirdryerered byi asocationf ol CLIDNS 6 writth thefreded] smefabe

surface. In rt.icul ar err enmbodi nent od f ention
bi nds to natIo é”h O%Sp’i“ftg’b%i %L §XW§S§%?L9WM§‘E}% é%%ollﬁ’a“l nze \é ce: l's
such as thosg gfsosiklod bY N@)N@ vath their &eIf SurkRer TRY Qxfltﬂfdd?doieﬂ‘@qgl'émibhs t he

anti body of the invention is specific for CLDN6-expressing cancer cells and
does not bi mteferabbariDemedietdsskiing ang/oeduhibits orabifgation At ¢6é1éd¢>@565émgt he
i nvention derived fromdiffer i I imted
to nouse, ”BC)((LBEIgb%d ber %?}}?éaé:t% Zﬁdeoﬁ % &RFO% ?SCELIBN&VK@& 0 ‘%’tél %?]gf/ae%fu on

al so i ngludean@hfifyRides n&Dh&ﬁEﬁt@&ﬂhﬂ% Vel cﬁnn@mhhlbﬁdpi'ohfmsttdinbf ety oot
derived from one specie pref erab i

human,. i s . conbi ned \é\%h b?fﬁ antigen
bi ndi ng si ¢ B EDN %miotlwebel%ééﬁrégteﬂm By AssocvonpfaEDNG Wi
i nvention i nt%]? % gurh‘ ymani zed nol ecul es in which the antigen. binding
sites of an an 0 erived froma non-hunan species are conbined with
constant and frarrework regi ons of human origin. Antibodies of the invention

| G@a. 1 o 0 P Rreleged Fppaim e ahe Sydhedd £ B invgaust Pioud S Rath o
anti bodi,@s. éﬁef éé@éf cgbﬂ%rpr@&ht 99@% é&%h‘@?ﬁvﬁfg%eﬂé mh%qammsmbw t he
i nvention, irnc A2, secretory IgA, 19D, and |1 gE

anti bodi es. Nbe: émirl7odd|fesh@aprefﬁeredkm@@mtntb,o@ﬁ@mlb@d}anf ithfe HVBNGRT iy

f h f =
fragment s orsrdsder I Ems e SRRl st RO R b Era B RSl " T
fragments i nglpwsigingicrdbrg: domai n

20 Antibodies of the invention may be derived from different species, including but
not limited to mouse, rat, rabbit, guinea pig and human. Antibodies of the
invention also include chimeric molecules in which an antibody constant region
derived from one species, preferably human, is combined with the antigen binding
site derived from another species. Moreover antibodies of the invention include

25  humanized molecules in which the antigen binding sites of an antibody 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
30 include IgG2a (e.g. 1gG2a, x, A), IgG2b (e.g. IgG2b, x, A1), IgG3 (e.g. IgG3, x, 1)
and IgM antibodies. However, other antibody isotypes are also encompassed by the
invention, including IgG1, IgAl, IgA2, secretory IgA, IgD, and IgE antibodies. The
antibodies can be whole antibodies or antigen-binding fragments thereof including,
for example, Fab, F(ab"),, Fv, single chain Fv fragments or bispecific antibodies.
35  Furthermore, the antigen-binding fragments include binding-domain

11



WO 2011/ 057788PCT/ EP2010/ 006888 i munogl obul i n fusion proteins conprising
(i) a binding donain polypeptide (such as a heavy chain variable region or
a |light okeioiarisgbl e region) that is fused to an i MmuroglepberoionssBs nge

regi on pol ypeptid 1) [ 100 ayy..chain 2 C $:.regi on
fused to thémﬁ?ur?ﬁgrop éld? ofH?iBgt |q|%| k%ﬁglélﬁ%&ﬁoél %E%??ndo%ﬂegd\)gﬁ%ﬁlgfn %HB
const an]t [)elqislwhfafs ustRdvy ohdil eaiitile mg;tsi @ light ghsin.vafalsih régiodi thay-isl Gused n

i mmunogl obulin fusion proteins are further disclosed in US2Q03/0118592 and
Uﬁ, 2003/ 0133939, immmuneglebylinghings regien inebaspiidsm (Y éPelP’afB‘F%Pg@“imn%‘??&fl onal ,
chimeric, h L i 3 a f : j;jpody.
ot hod s TR CF2 ol TRAbE Tecdtd kD ﬁégﬁgér%ﬁn’éﬁta B FmBbRIROLY
may be ppodusedy chmim OHfnednstaanregicnfigahioctha (iHBEqns@angregian. Suelmbygemg nouse,

CbNG by untersd: HEuReEisb T PP o s e Epe i CP a0 SR
y un = .
transgeni c apiyed 260 pI3999be a transgenic rabbit for 15producing

pol ycl onal antibodies such as disclosed in US 2003/0017534. Anti bodies of
the present invention preferably dissociate from CLDN6 with a dissociation

equi | i brium.gonst ant, ( of approxipately 1-1 r id.ess rably,
anti bodi es o]fchet W&ﬁ’loﬂ?;e%?%Snmﬁ%lﬁﬁgt PTg re(Sasbg}-' ?{%gc?lg\gmo{l%a?’eflg%&ctg{lﬁ?{agu(rﬁf ace
20anti geps dfighdniiéd Hiboay, ormiifkiginehhef an fantbddyo nAntibodipsesfethe dedvention

enbodi ments, anti bodi es of the present invention_can be characterized by

gnedor mor e iB¢ludeEalfyohurea #ibedispetuchaatibodiay may deiproduceq it e POTIBRIAN ) ~ 5
i ndi ng affi.ni . f . AV 5-10
nM or | ess at%tsé’er{%(?%%gg% eé) a%ﬁgr?s%grg%%?o%%%&hﬁlg??}) reogggkg;nﬂ?hgleé%? ty to
i nduce CDC fofm%h_drxsrgmhédﬁnaeﬁpﬁbaﬁeﬂomlﬁDmﬁdb)anﬂdergm'ngdt-@rd regnibynation
associ ation of CLDN6 with their cell surf, ;30 th bility ta i.nhibit
the growth cmddgptyge Wﬁlt&lﬁn%x%f“és%m‘@ﬁ\%g@ac 7% a@%ﬁzﬂﬁa{{rgﬁgféﬁxﬁvgt for"

associ at 50n 0f 4 (NG IYé bRalthBbédiESduch 3 AfsBRSed in US 2003/0017534.

Antibodies of the present invention preferably dissociate from CLDN6 with a
dissociation equilibrium constant (KD) of approximately 1-100 nM or less.
Preferably, antibodies of the invention do not cross-react with related cell-surface

20 antigens and thus do not inhibit their function.

In preferred embodiments, antibodies of the present invention can be characterized

by one or more of the following properties:

25 a) specificity for CLDNG®;
b) a binding affinity to CLDNG6 of about 100 nM or less, preferably, about 5-10
nM or less and, more preferably, about 1-3 nM or less,
¢) the ability to induce CDC of cells which express CLDN6 and are characterized
by association of CLDN6 with their cell surface;
30 d) the ability to inhibit the growth of cells which express CLDN6 and are
characterized by association of CLDN6 with their cell surface;
e) the ability to induce apoptosis of cells which express CLDN6 and are
characterized by association of CLDN6 with their cell surface;
f) the ability to induce homotypic adhesion of cells which express CLDN6 and

35 are characterized by association of CLDNG6 with their cell surface;
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e) the ability to induce apoptosis of cells which express CLDN6 and are
characterized by association of CLDN6 with their cell surface; f) the
abi lity twoiodwsersBonot ypi ¢ adhesi on of cells which expresxptlibiNéssasid 35ar e

characterize associ ati.on of 6 with their cell ; he abilit
to induce A[gg,c% a@ﬁﬁ}' s%v\m’@%eef%@s Ogﬂﬁﬂé gﬁ&fﬁ’areéprgﬁ%;tgél?gﬁi iaré(cﬁj %;7 d
associ ati on of ckd:EMNErixdtdy dfRetiatieebf CEONAGitheit Bell pirgseriaahopresédcect or
cells; the abili 3{@'{0 prol ong survival of a subject having tunor cells

V\ﬂi ch exlolress of effstergllar e characterized by association of CLDN6 with
their ce rf.acg::: § 10t -0._d ' and
are charact (Sahri ghgedﬁgg}y;t?s%?}d&gi %‘rﬁ\; 18?1 ﬁ{)ﬁ%ﬁ%&t abtﬁ}%\gﬁrggé:lgppggﬁ ace; the
ability 50 aggCE@NeEakd RGhancicheedby issceatddn b6f GLDY 6cwith theirkdl spriadegr r ed

anti body described herein is an antjbody prod by or obtai nable.froma
hybri doma cel | thfepdspt %dwleﬁhﬁlbﬁcgl%ﬁgﬁsf&ﬁﬁﬁ ,afé{f?‘ C@P&&‘ﬁsbéfhmeig,
CGer many) and hgg{goQ%ﬁigﬁlgfgtgmwftgltﬁgy@ép&ugﬁgg;gnati ons and accession

nunbers: . GIo1Z2nuMAB 59A, accession no. DSM ACC3067, deposited on
June 21, 152016he atidlity GT 53SepMBE LGN on dreesisiaonofhlovin®DStISACC3068, deposi t ed

on June 21, 2010; 3. GI512nuMAB 61D, accessi on no. DSM ACC3069, deposited
on June 21, 2010; 20 4. GI512nuMAB 64A, accession no. DSM ACC3070,

deposi t @ onaJ4BRrréd andBdd deseribbd hérei M GRbodICIBE8dedrbynor obiaMaBeC3071,
2010; 6.” GI512nuMAB '66B, accessi on no. DSM ACC3072, 252010; 7

GT512muMAB 6 ac debrdema necll DEvosiGda G 3theoAYMZ  (Inhoffenstr. 7B, 38124

Braunschweig, Germany) and having one of the following designations and
accession numbers:

1. GT512muMAB 59A, accession no. DSM ACC3067, deposited on June 21,

15 2010;
2. GT512muMAB 60A, accession no. DSM ACC3068, deposited on June 21,
2010;
3. GT512muMAB 61D, accession no. DSM ACC3069, deposited on June 21,
2010;
20 4. GT512muMAB 64A, accession no. DSM ACC3070, deposited on June 21,
2010;
5. GT512muMAB 65A, accession no. DSM ACC3071, deposited on June 21,
2010;
6. GT512ZmuMAB 66B, accession no. DSM ACC3072, deposited on June 21,
25  2010; |
7. GT512muMAB 67A, accession no. DSM ACC3073. deposited on June 21,
2010;
8. GT512muMAB 55A, accession no. DSM ACC3089, deposited on August 31,
2010; or
30 9. GT512muMAB 89A, accession no. DSM ACC3090, deposited on August 31,
2010.

Antibodies of the invention are designated herein by referring to. the designation of
the antibody and/or by referring to the clone producing the antibody, ¢.g. muMAB
35  59A.
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8. GI512nuMAB 55A, accession no. DSM ACC3089, deposited on August 31, 2010;
or 30 9. GI512nuMAB 89A, accession no. DSM ACC3090, deposited on August 31,
2010. ArnDiI2bpdisemsof the invention are desi gnated her eipoTip2016f086888 Ng t 0
t he designation of the antibody and/or by referring to the clone producing
t he anti body, e.g. nmuMAB 3559A. Further preferred antibodies are those

havi ng the sne@ikf ipedftired antibgii@nbicdd @bse hapingdthe eshebificttn dofd tHeahmetoldeesf r om
t he above-descri bed hybridomas and, in particul ar, thaose conprising an
anti gen bi ndiredncgér by oandoobtainablge ifromniiengbaverdescribed diyprdemas ad, gn

vari abl e region, ;i.d i . hi : i i:hodi es
pr oduced by%élg%b uclj%t gl:a#a @Jgp I?rlgghag %}’i% 01\6/71:;3)1h glgg%:br I1<%)rgaxt E@%greﬁc%}r@gg %{F{: l?s
cont enpl gt edpattiailarph evaiabied regibn,badbingisalave Hifidg ehdraviogguChR thegiofntheei t her

i dentical or highly honol ogous . to the regions of antifodies .produced by and
obt ai nabl e fanghP¢IREPrOFHCRE Beand ?tﬂfé’d‘aﬁk‘r’lqunélélFFa%b.ovB' es‘?ﬂqﬁﬂlh)’gﬁa%?% blfs" i t

is 10 cont %Bt)e?ﬁ;ﬁ&le& heht HFPiRred tRtiBodibd Gt Rty hiviRgN ADRO rébiomUefihés 1 to

3 or 1 or 2 substitutions may be made in each CDR region. Particularly
preferred antledindl es haghdy tHomalbgonsr foz du sagtbris uofa anttedidsopreduedsd bneand

ant i bodi es produced b nd obtainabl e fromthe aboye-.described hybridonmas.
15Thus, an M?‘B%g?/ f#" ?lheeal?%vé‘#ﬂ’rglﬁedng r@@r’?& g&'t ﬁlag*ﬁy i}%rr{og%gogills otp's

consi sth g Qlonfeniplaed Wt fRAAN ws,d%@%iamy fRfm abioad naleheasf 1 @dMBaorc] one
deposited under the accession no. DSM ACC3067 IgG1.'512rruI\/AB 59A), .DSM ACC3068

( GT512nmuMAB sBib#(jtutiosimarcts oesle igTsek hiNRBeE om) MVAB

Pue
AOC3073 ( CTeTanRMETRoR MRt PSRt RART O Renon
( GT512muMAB @fifihablé ifioin thB aBiNd-Badpbathhybtidomas chi nmeri zed or humani zed form

of the antibody under (i), (iii) an antibody which has the specificity of
the anti body under (i), and (iv) an anti body conprising the antigen binding

portion,gr aﬁ’ids%{‘mﬂl%ﬂkgr 39 !iﬁ@exﬁfontrﬁfy %%él&?éjiyfr&mq & é&)iuh-co;mﬁin @ntigen
bi ndi ng~portion’or antigen binding site of the antibody under. (1) may
conpri se t heanvattibally pradagedby of obtamahlet firdrodyclemeddapogited untdee therassession

invention also relate 0.a sugc S h i.d I uci an
anti body as %s@ﬁb’ge‘})&%@@i ﬁ(%%sz rSé’?*)hﬁMdg@:@g%‘! %@gqqlu\ggg
deposi ted atggAe DENLACLADES (€751 ImuVAB 33D ADBMNGCIVR GTHRME@AXB and
havi ng one of the follow ng designati ons and accessi on nunbers:
64A), DSM ACC3071 (GT512muMAB 65A), DSM ACC3072 (GT512muMAB
20 66B), DSM ACC3073 (GT512muMAB 67A), DSM ACC3089 (GTS512muMAB
55A), or DSM ACC3090 (GT512muMAB 89A), (ii) an antibody which is a
chimerized or humanized form of the antibody under (i), (iii) an antibody which
has the specificity of the antibody under (i), and (iv) an antibody comprising the
antigen binding portion or antigen binding site of the antibody under (i). The
25  antigen binding portion or antigen binding site of the antibody under (i) may

comprise the variable region of the antibody under (i).

The present invention also relates to a cell such as a hybridoma cell producing an
antibody as described herein.
30
Preferred hybridoma cells are those deposited at the DSMZ (Inhoffenstr. 7B,
38124 Braunschweig, Germany) and having one of the following designations and
accession numbers:
1. GTS12muMAB 59A, accession no. DSM ACC3067, deposited on June 21,
35 2010
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1. GI512muMAB 59A, accession no. DSM ACC3067, deposited on June 21, 352010;
WO 2011/ 057788PCT/ EP2010/ 006888 2. GI512nuMAB 60A, accession no. DSM
ACC3068, weposidsedson June 21, 2010; 3. GI512nuMAB 61DpCampesi9ioossssio. DSM

ACT3070, defodt tdBRARRE0S 2ot s DuFatofin e BRCERLN 0% poy”

ACC3071, depgsited on June 21, 2010; 6 GI512nmuMAB 66B, accession no.
DSM ACC3072, deposited on June 21, 102010; . _GI512muMAB 67A,  accessi on
no. DSM ACC30TELS12apddABetl Bnaggssion no. 1FM: A £3069% sdeprstasBonsNe e essi on
no. DSMA 8?@ deposited on August 31, 2010; or 15 9. GI512nuMAB 89A,
accessi on no SM ACC3090, deposited on August 31, 2010. The anti - CLDN6
anti bodi es af ¢Ts12p0AIABL 64AY asdession edN DEMAACIOBAT0,zéghositechbadiune 2,
co-expressed to other binding specificities. In a particular enbodinment,

the 20 i nverRPi®n provides a bispecific or nultispecific nolecule conprising

at least ong dfﬁtznh{»ﬂgrsgg§§pﬁsde $i6h 6. TMCABNG O£ Gepositl Bl JunELING

anti body or mnetic a second bi nding speC| icity for a
effector cel20]0such as a binding specificity for an Fc receptor (e g.,

a
Eg[ lga?gge[);a C?%’ggl&n?u%?a%@g? adlestion I?llo’. ﬂMaR&C%b}?frdeﬁ)%s{teecf 8R! Rl a2 T
10 2010;
7. GT512muMAB 67A, accession no. DSM ACC3073. deposited on June 21,
2010;
8. GT512muMAB 55A, accession no. DSM ACC3089, deposited on August 31,
2010; or
15 9. GT512muMAB 89A, accession no. DSM ACC3090, deposited on August 31,
2010.

The anti-CLDN6 antibodies of the present invention can be derivatized, linked to
or co-expressed to other binding specificities. In a particular embodiment, the

20 invention provides a bispecific or multispecific molecule comprising at least one
first binding specificity for CLDN6 (e.g., an anti-CLDN6 antibody or mimetic
thereof), and a second binding specificity for a effector cell, such as a binding
specificity for an Fc receptor (e.g., a Fc-gamma receptor, such as Fc-gamma RI, or
any other Fe receptor) or a T cell receptor, e.g., CD3.

25 |
Accordingly, the present invention includes bispecific and multispecific molecules
that bind to both CLDN6 and to an Fc receptor or a T cell receptor, e.g. CD3.
Examples of Fc receptors are IgG receptor, Fc-gamma receptor (FcyR), such as
FcyRI (CD64), FeyRII (CD32), and FeyRIII (CD16). Other Fe receptors, such as

30 IgA receptors (e.g., FcaRl), also can be targeted. The Fc receptor is preferably
located on the surface of an effector cell, e.g., a monocyte, macrophage or an
activated mononuclear cell. In a preferred embodiment, the bispecific and
multispecific molecules bind to an Fc receptor at a site which is distinct from the

immunoglobulin Fc (e.g., IgG or IgA) binding site of the receptor. Therefore, the
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Accordingly, the present invention includes bispecific and nultispecific
nol ecul es that bind to both CLDN6 and to an Fc receptor or a T cell
recept or ,we.2q11/06288 Exanpl es of Fc receptors are |gG r epeptEpro10/6068g8MTR

receptor (F ., such. as. FcyF (%@64 1 FC I and FoyRLI 1, ¢ CD16) .
Ot her Fc recBytiBgs© S%Ehbﬁgg%cl r%‘é%‘ﬁ?%ﬁléc (rg(.’ S.C‘,%L%CQRP?E G%it?%kgdc N be
targeted. ThiyE6ldeRGERNEls If SmRTAbEILBINS. | ocated on the surface of an
effector cell, e.g., a nonocyte, macrophage or an activated nononucl ear

cell. In a preferred enbodi nent, the bispecific and nultispecific nolecul es

bind to an E¢c recept.or at it Fch . i stinct. fror j ’ obulin
Fc (e.g., | gI& ot 3 %er baisﬂ%f?’néntls'?tr‘ \gﬁck)qc a{lﬂrl]%m?éescé{)pﬁer n ?ﬁ@%?ﬁr g%g%’v\o
2011/ 057¢88R{akk &2 Ol €4-00888%8d waihnshothgr fifnctibgal bhalpentd, fel e, amotherpetidepeci fi c

nol ecul es i s not bl ocked by physiol ogical, | evels of i nogl obulinsg. In yet
anot her aspe¥eteinfeg.. oifpRibiragmenibdios Sxamplenan RG] %‘gﬁgr"é"‘?ﬂ‘é‘ﬂ‘\?&f‘i ed, 5

|1 nked to Orfuﬁ@éo?féﬁ{r eRmasd g@.égbﬁp%pﬁfcaf Yl iiﬁ’é]ager{gﬁk:eﬁiéicﬁlg forBoval@itot her

pepti de or pro e.g., ragment ). For eXanpl e, an antibody of the

i nventi on cadssdagatfonnmt datheratitey tb ionk ed n{oze gther mpoledudarientities; sugh anapothgnet i ¢

fusi on, noncov.gl &lt associ ation ar otherw se?l to one or rmEJe ot hgr.

mol ecul ar  erfIOPS ,(e'gu_ff’np uge 3t paRecHif Phady ligpeginig 8“%?0&3 L Yo PShecific

or a muhli SpRALLF Cighb! QP%?igcrﬁ(&F.t%%bdhcelQl GftmhuHoBsnjLEA@NSuAr adiiini gen
e1

(e.g. to produce an inmmunoconjuga such as_an i munot OXI'Q}( An anti body
of the presentminperin). oAncanibody | ¢fnkwed preserst nwentidre capeagt lisketbitetqthey, e. g. |
a radi oi sotope, a snall nolecul e anpt.i-cancer dnu r.ecom yt oki ne
or chenoki netBerﬂB%"B’rcdf’WbeftV,s’ Fhe %Ir%cﬁ%lﬁ?top%vaeﬁma%n glﬁé&élﬁp%gg‘gdgg%nb?%gg

variety of aRtdhBidiniCoRjtolaas eor bhannsehd. i Aceblingly! i hpeordsemt linvemloacul es,
and fusion proteins, all of which bind to CLDN6 expressing cells and/or to
cel | s bei ng wisampasses azargenyarigts of paiihady wwmiusetsnebizpegifi¢ aad muyldsnecdisr f ace
and whi ca e : 0t h I t C . erally,
For the ur poeiEush " Rl SLEReL R, JTONRRH, iy 8, GLENET Elrrdseine SN2
20as ant i bodghdesrnp eeidd Bsing bharpaeriZdddbyaassoaiatidni fHEAID NG ovittothetr ekl surfaaed
fusion proteins described herein are gﬁ%g assed by the term "antibody”. In

a further asPecvhichgan beysedite dreet other &S SEEKBIShi ndi ng pr ot ei ns

derived from non-inmunogl obulin domains, in particular single-chain
proteins. Such 25 binding proteins and nethods for their production are
descri bed, f@Genealiyyfbrethe purBisag o€ thegpresenp (OSNtidin tallr antiBpdy dertvasiveyysuch3 (10) :

1257- 1268, herein incorporated by _.reference. It is tqg be s t hat
the t sadhl ngIBRCAERERE G EIPPUEH 8Bt mtBosbsessansnlr bR Rt RBHonal i n
derived bi ndjigribdd 1ReeihQ%e SROIPARLAGY Y ¥l astitvapt.i es to binding nol ecul es
derived from non-i mmunogl obulin domains. In 30 particular, using such

bi ndi ng nol ecul es derived from non-i mmunogl obulin dormains it is possible to

bl ock CLDN6 of cel.ls ex I ' [ KRG G er | by
associ ation fd)‘faglglhl‘frtag?%éﬁﬁgw"{‘]\%nﬁ%glrsg%glgg}osngmlggbﬁnd‘ﬁ {;?ng,%l?%‘nld ri rcllg about
t her apeuti ¢ ghmeabs-i@mutioglobokedidhesisy, ninf partidolat binlileshaifh plogeinnvBumthi on, in
particular the inhibition of gne aor nore a&'}ti,vi ti ea of, %‘Fgﬁpr cel Ils as

di scl os&® hebiafmgageisins and methods doratheis Prodycing @ desTbHE AR ERATPIS 12 5

possible to ﬁgf}feqral.e(fﬁﬁ?)t Rbture Biotechnology 23 (10): 1257-1268, herein incorporated
by reference. It is to be understood that the teaching given herein with respect to
immunoglobulin or immunoglobulin derived binding molecules correspondingly

also applies to binding molecules derived from non-immunoglobulin domains. In

30 particular, using such binding molecules derived from non-immunoglobulin

domains it is possible to block CLDNG6 of cells expressing said target and being

characterized by association of said target with their cell surface and thus, to bring

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

particular the inhibition of one or more activities of tumor cells as disclosed herein

35  such as proliferation. Although not mandatory, it is possible to confer effector
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WO 2011/ 057788PCT/ EP2010/ 006888 functi ons of antibodies to such

non-i mmunogl obul i n bi ndi ng nol ecul es by e.g. fusion to the Fc region of

ant i bodi eso 20hwsprsesent i nvention general |y enbraces thectrmeasomodsssind/ or

di agnosi s of. 5 di sease N parti,cul ar t i i CLDN6
expressed byUREOPs © %%B%ﬁklﬁﬁlg%ssggb ing?'é’&m\?]\nqg %1"?%‘2‘??3’?’?%9 Ocl)éf&‘?:%lel%};s ggél'hese
met hods pr ofigen {the Fo@edgioh 6EantiRditet ection and/ or eradication of such
cells thereby mnimzing adverse effects to nornal cells not expressing
CLDN6 and not being characterized by association of CLDN6 with their cell
surface. Pr r i f ofy,di &g&g in

whi ch cel | se%%pg)gegesnﬂngﬁm ggﬁ%fggéfhﬁ%@‘g eastr glgt (Ital?l ze kmcgs%{c%ﬁg(%?sz?fof
CLDN6 wi th tdigasescl parseulirammon disehses by @eesing ICIA3NG wnpressbidseyasedls andn
particul ar cancer di seases such as thoae escriﬁ)g)g here('élnf n one aspect,
the inventi OWigrasveciasd sdhdbe swiferscof celly Thestmethods pravads fox e F4etiVEgnost i ¢
conpositl O.n%e@ckén ah QAP reka?fiébgioﬁrbf%kh Redy tlférreb?y FenR{inakE i 0eQé epltdshedi es of
t he i nventi on. pharmaceuti cal conposition of the invention nmay conprise a
phar naceut i amiringl eedls ept akpressing CLENGaardl nrdpeimgt dharasterized dipssosiationeofor nore

dj ts, L Liz tc.. | i cul mbedi the.. it
Fnkludes a ConBNgarT et Salhpiehar Bl AeRRn AT Hitken S aBIRECKE O
whi ch 29 posggssindiisith Blls &pREkingnal DNBama Pelig Glat@Serized b asociatiduang CDC

and/ or ADCC and induci ng apoptosis. In this enbodi nent of the invention,
ant i bodi es rfalyDN6 witle thaimcalbsuifasgtare involvedguch as tumpndispasss up inagiicular

conposi tion conpri.sing t of 1D ti,- CLDNG6 nonocl onal anti bodi es. For
exanpl e, antqapg}d%a e%tsfl\?l)@%ﬁté’gs%%e\%lﬁged&e%@ent but conpl enmentary
activities can be conbined in a single therapy 25 to achieve a desired

therapeutic effect. In a preferred enbodi nent,  the corrpé)?lsi ti on.ia?{l des an
anti-CLDNG dift PR d@ypachathenByeREQY Pepyideso RTRARTIONS: IF-&in BORBRACEMTS 6

antibody .t haf; | € hs, | ehn eRRAAYERE . o t BSnEiRARASIdfi On
i ncl udeéSana%wg{g{dg\?éﬁgdngplhﬁl%@s? BRI oY ghry effective killing of
target cel | sartibodliee opties anestiad. A fphenhareuticl lcempositibn ¢ dhevinventier neyr

anti-CLDN6 antibody 30 that inhibits, the gromh of cell s, expressi CLDNG6
and bei ng cheMRIISErd phagmpggeulica ?%i‘ieptﬁk?{eo‘fa"gir[i{fél WY PP 131%??11)' T SurFace.

The present. 6#%%?@ E%VQ{t?,OstAMH&é%Q%&.tIHea ShriidhlaA RAMGTinnt S BRUSM poRItion
adm ni stration of t or nore anti-CLDN6 anti bodies of the invention,

wher ei n pr ef imchidey aatontbination36D artilydiesawbichrhing dai distincg epitepgspesy phich

anti-CLDN6 anti body and .at | east. one further ' i

anti-CLB6 aPsseHs ?tlr{cﬁét“‘bcﬁltof’gloma&&%?sﬁa?’ gk 5‘@9 h%@cglg%gljz(; %3?@? aran

epi topes of LldMAuci g%%e{a@bilsyln thi€ BinBBdinenCoDNE Bvththaguntbodibemapent i on
is admnistered first followed by the adm nistration.of a human anti CLDNG
anti body of wuded innecsrhinasion, wh&nedsm PhamagRicah AOMPRLI R CORPIEBEWOsOT

opreferably adm g%t§~ﬁrlﬁg6 fn%no@ﬂ)nﬁf%ﬁ%ﬁ%spﬂwé anrﬂfgle,t hR.CLIDNG afibodies

mai nt enance PREY R
having different but complementary activities can be combined in a single therapy

25  to achieve a desired therapeutic effect. In a preferred embodiment, the composition
includes an anti-CLDN6 antibody that mediates CDC combined with another anti-
CLDNG6 antibody that induces apoptosis. In another embodiment, the composition
includes an anti-CLDN6 antibody that mediates highly effective killing of target
cells in the presence of effector cells, combined with another anti-CLDNG6 antibody

30 that inhibits the growth of cells expressing CLDN6 and being characterized by

association of CLDNG6 with their cell surface.

The present invention also includes the simultaneous or sequential administration
of two or more anti-CLDNG6 antibodies of the invention, wherein preferably at least

35  one of said antibodies is a chimeric anti-CLDNG6 antibody and at least one further
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Ant i bodi es, conjugates, bispecific/multispecific nolecules and conpositions
of the present invention can be used in a variety of nethods for inhibiting
growt h ofwoabila)siﬂ;sexpressi ng CLDNG6 and bei ng char acteripmmpbmom&s;e@i ation

of CLDN6 with .their c surf ectl

expressi ng GPBREMalid ‘gp%a‘&hgﬁi%ﬁé ﬁlé%fyby %%’g‘lhé :anrﬁh %&%ﬁ%{%‘e iYh their
cel | surfaceiffresOBpidsiles & CRONG:| PreforblIf, ammhé@@t@mNarmmmbdpfoﬂme

anti body, conjugate, bispecific/multispecific nolecule or corrp05| tion, such

that the grdnvdntion is admimisteredsfirsy fplewed) byfhe gdminairation efop |h “i“sankﬁ“}tl ed. In

one enbodi h h gljg !ﬂ{”% DN6
and bei ng cha acFea‘r%lugg%y g’g tﬂéégg%\}éﬂg (l;{r"{h%ljlp&d_ W t%ﬁl ts@gﬁfﬁﬁ@ acgé,
optional by iptefehdlpradannicerdd fef faﬁcmemeel paiodf of tamgnipé.eas blyalﬁ]@ﬁ};nce
apoptosi s, ADCC, phagocytosis, or by a conbination of two or nore of these
nmechani sns. FRP% expressi ng CLDN6 and bei ng characterized by association
of CLDN6 with 20 their cell surface which can be inhibited or killed using
the anti bodies of the invention include cancer cells. Antibodies,

conj ugat es, AmibddiespearijfigatdsnbispecsHe/oivliispesific eneltadessand womesiions ohtheof t he

present i nvention. can, be used to.treat. and/ or, pr N vari e i seases
25 i nvol vi nP Pt glvgg(tmnegags%dlsggmg VRHEHY 94 éhdgiﬁg 5‘%&’%%%0@8@%6% ation
of CLDNG oW thptdiSing (CIBDNGSMEI 5682 @Harﬁ&@ihfﬁd%ﬁﬁés@&ah&? oRULIINE iviieh tHeir
patients suffgrl ng from such di seases. di seases that can be

treated (e. g:el améaqeoraaﬂ/@d) smctmebvéﬂtl@g pglgs urdéresmg &EPNfotand; peingd t o,
tumori geni ¢ zf;gﬁi'tbgcflss Cﬁ% d%f gﬁWd 4% tﬁeg'cgﬁasﬁﬁﬁce \(?42 cSRta(C,

treated and/$ ancer i seases su as ovdrian
cancer, in pallk 'vﬁtﬂ A ef¥Aive &iin AR 0O Cley &itfb@ﬂ?, camgthgawarouspaclﬁemmmctrcnona,
| ung cancer, including small cell |ung cancer éi on S cel |

| ung cancer mpseulg)or qoﬁlpﬁélﬁlppcﬁﬂcé‘rthéh rgieyth ekt E?‘h %H}?

adenocang: O is QAR Iork AR BK Q@Bﬁmgcofqa@sar expPaRfgeat i C

{tﬂ&:ﬁ&ud

cancer, 18k n cancer, 1In sa carci noma and squanous cel |
carci noma, 3GLDw6 gnﬁbélngmhmaomzembaohsmwhtmodf ChBtr with ritspesllt surfacer

mal i gnant pl eonorphi.c WO 2011/ 057738PCT/ 2%&0/ 006888 ad&gg st%rlcoma in
particul ar sORIGERRY 18 4Pe Jweseard of a7 s CaBE CRnEBPP O ncer  of

the urinary Rhegd %agid}t&?sr tor B! AbohbRRRLE bPRAS of Bhdre G tdsB GREEhaMEms.

papillary car ci no I"dney cancer, in particular renal cell carC|nona
i ncl udi ng cI @aﬂs c:qud:ssrrgn@tLDNél andcbeing nbmctan@dpla)passmﬁswrr eh QLG with

Toum 0 paPeRcAIere Bt YR BuRiRSg P e L0 oA O e o

ileum testigybRiorSRBILNOBMceL&IRI noma, pl acental choriocarcinoma, cervical
cancer, testicular cancer, in particular testicular sem noma, testicular

teratona and enbryonic testicular cancer, uterine cancer, a germcel |l tunor

such as a tey a{lgc(fr Ci | Jz[rg gg 8{?1 g ﬁ@/ﬁlul&sg)eclﬁerxﬁ 18Q1Bs ?{r%ereo?%éiﬁﬁﬁsgr a

germcell tu tatlc or s
further aspeset t}iehﬁesemvmn@am m{ bé QLSed o aearemtd ppévent eamariety aff diprasssent i ng

2 25 involving cells expressing CLDN6 and being characterized by association of
CLDNG6 with their cell surface by administering the antibodies to patients suffering
from such diseases. Exemplary diseases that can be treated (e.g., an{eliorated) or
prevented include, but are not limited to, tumorigenic diseases. Examples of
tumorigenic diseases, which can be treated and/or prevented, include cancer

30 diseases such as ovarian cancer, in particular ovarian adenocarcinoma and ovarian
teratocarcinoma, lung cancer, including small cell lung cancer (SCLC) and non-
small cell lung cancer (NSCLC), in particular squamous cell lung carcinoma and
adenocarcinoma, gastric cancer, breast cancer, hepatic cancer, pancreatic cancer,
skin cancer, in particular basal cell carcinoma and squamous cell carcinoma,

35  malignant melanoma, head and neck cancer, in particular malignant pleomorphic
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di sease or disorder involving cells expressing CLDN6 and bei ng
characterized by 15 association of CLDN6 with their cell surface conprising
adm ni st ewongivis7@ssubj ect t he anti body, conjugate, PCT/EP2010/006888

bi specific/myltispecific oolecule or conposition pf the inventi.on

Prof or abl y GRS SAtcamsy i pageWEr Syaovial Wiy rdhrarigraree Gk,
particul ar eshedi dBBdSofl the SEhAGTKEdder O faiGcuBdratimsitionsl sl digcinbmaadi an
cancer, in particular ovarian adenocarci noma and ovari an teratocarci nong,
| ung cancer papillainengiiomy, iduey cesedr, iinparticalss aenal sell cpreipemadrcluding| cel |
| ung cancer (NSCL in._parti. r | i . i

adegocarci nSHa. c(ff;‘?srfnﬁlccec@acr%l(;:éé&,SJIJn raggg)t%%g%%ié%% ﬁ%lpl)g?% é&glga?ﬁc%ﬁ}pﬁgﬁgrr’eati C
cancer, gki Rna@nb&Wel tdhcparihtladingr chresalof ake lilenar, dhnpardcdad smgliabowved cel |
carci noma, malignant nel anoma, head and neck cancer, in. particul ar

mal i gnant  pladenrsapnana datbnadengearcionme iof ghe t HEYPar e @@"no‘?f’i‘ o coma

and car ci noggf %]k&geu%hoﬁwﬁﬁomﬁ,a Blicdlf cdrder, Utdshanyr Rlagetderin 1 N

particular transitro | carcinoma and papillary carcinonma, kidney
cancer, in partidutdatltesticulansdmiceink, esticilardemtanmcinddémigrychiedesticular cansanl cel |
carcinoma and papillary renalcﬁgel | carcjnoma, col on. cancer

, .smal | qu;el
cancer, i nclUWRIINFgCERE A BB (9FE SUMOR nuch S 3 AFTROGREIO8 R PT 2P ouiRPTYOnd

adenocar gi QAL 30 AAKYLES SdRPEA] Almdh6r tht @ekis, ARBiHeGHb@StadTRIRNal
carcinoma, placental choriocarcinoma, cervical cancer, testicular cancer,

in particul ghereefti cul ar sem noma, testicular teratoma and enbryonic
testicular cancer, uterine cancer, a germcell tunor such as a
teratocarci noma or an enbryonal carcinonma, in particular a germcell tunor

of the testilg,a &fthet REpd¥RtRSIndthitor Rdlares tdarmethod GEBiatidhos ppevehanghl y
expressed on the surface of said cells. The_invention, may invo| vg t he use

of the agentdiseaseiordispeer mvehangiealls expaessingr&i PN end bepeothaackaized band/ or

t herapeyti c treatnent. gf Li Io t iRgna tpakhgad: having
't umor i o RRE PR LS b e ERE Shtyce Smpiing JIEBALAANE PR TG e
aspect, the thowaibédyn @mwdats dispetifedaultiopedfid irvildculegort composgiawwhthe
conprising the admnistratiqon Qf one or, nore.of the age{%ts .and cogp.osi tions

described hepesniionpPasigrally the disgasgindisorday it nlBory & U85t i WL dPher ei n
are adm ni Ste@&gcﬂu&r%n% eﬁy?é“setl%éd tb& thberapeishiisthg ¥f Gfkiad@astRsiance i s

not deliver not substanti al 10 delivered to a tissue or organ
wher ei n t he mefitdarwbearianhed¢rossgmonta @ndaovarkanf e Cinemdr Sungx SARESE CLDNG

o B SR B ) SR YAkt s grsglere oot
descri bed hepejRiaMr {faAdus RS 1eEELdarkcnoald dnd ddenbcatinonapgadic thecer,
i nvention provides an anti body as described herein for use in the
breast cancer, hepatic cancer, pancreatic cancer, skin cancer, in particular basal cell
carcinoma and squamous cell carcinoma, malignant melanoma, head and neck
cancer, in particular malignant pleomorphic adenoma, sarcoma, in particular
25  synovial sarcoma and carcinosarcoma, bile duct cancer, cancer of the urinary
bladder, in particular transitional cell carcinoma and papillary carcinoma, kidney
cancer, in particular renal cell carcinoma including clear cell renal cell carcinoma
and papillary renal cell carcinoma, colon cancer, small bowel cancer, including
cancer of the ileum, in particular small bowel adenocarcinoma and
30 adenocarcinoma of the ileum, testicular embryonal carcinoma, placental
choriocarcinoma, cervical cancer, testicular cancer, in particular testicular
seminoma, testicular teratoma and embryonic testicular cancer, uterine cancer, a
germ cell tumor such as a teratocarcinoma or an embryonal carcinoma, in
particular a germ cell tumor of the testis, and the metastatic forms thereof. CLDN6

35 is preferably expressed on the surface of said cells.
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met hods of treatnent described herein. In one enbodi nent, the invention
provi des a pharmaceutical conposition as described herein for use in the
nmet hods oWVotnaztsmsat descri bed herein. 20l n a parti cul aPCermprodionedsss of t he
i nvention, the subject being adm nistered the antibody is additionally
treated with a chenot herapeutic agent, radiation, or an agent that

nodul at es, eTISb inveitlbANELs iMbIvenhd Bietdf thd &g%nmae;sﬁip@mons astiibéd herofn an Fc
recept or, t% an Fc-gamma receptor, such as a cytokine. Typical cytokines
for adnini st aﬂlpmpmlﬂcﬂﬁ@nﬂ/roé&temﬂtl? Heatmgat ofr WHIOT disgesssdgt é?fytf%at“inﬁﬁl ating

factor (G C g

(Gw CSF) n'fa %‘SE Vm§5%kf8§% ﬁqﬁgc&o@%b Hcg{% lﬁ%él"ﬁgféa@%‘ ypi cal

t her apeutsi ¢ @genpect] thehnmkﬁuon prmrt@smdnlmds fo:ammbimg)quhmtgrwtaqentpmsmgch as
doxor ubi cin, cisplatin, xot ere, LI uor ur ac met hot rexa% Hemzi t abin
and cycl opho@ﬁﬁ%ﬁifﬂgrat‘@él °9%Pr5‘HEﬁ?1fé eé%eﬁ‘ésc%“ W"ish\?éﬁfj?stffﬁ LIRS to an
i nmuni zation strategy to i mruni ze non-human ani mals such as mce wi th human
CLDN6 or a peptide fragnent thereof to obtain antibodies. Preferred

pept i des f orPrefamahly zh¢ ngentaarel ¢dmmsitoak detcaitied hengint dre agminigersdns egvdyng of

ol oo coel TRy MareurEts et Suntdnsd S o3k b Bedithiat B mideess

W I dtypepas g&ivkredSolar 368 6Nbfzal WheheiA B &dlis e thahishr dr Al Befleadt h a
purified or enriched pr@garatl on of CLDN6 antigen or a |de fragment

t her eof and/wmonuexrses GlePHé aaﬁ@rwhaé@wrszeé)bmaég%qlﬁ Hﬁ with g5in de
f ragment thefeﬁpf f ! e£J"cﬁaaQs 1ac£11l;t§ Msﬁé‘s h& PaO”T@ Iﬁjn'tﬂglatg!eét&_ ble of
| ona 0 6

produci ng mY SOty noc Bodi es

(e.g., 119G é(gﬁpcﬁﬁﬁfn@ldeidjiw:dhyreurlﬁkhrlg(}idﬂgm‘skeféd]locaigorrbl nati on and isotype
SW tchi ng. Isotype switching may occur by e.g., classical or non-classical
i sotype switching. Accordingly, in yet another aspect, the invention

provi des 4 SginaBé darsﬁe&%lewem ovilie39R gP‘,"‘i";d(} ﬁmegatbea%eﬁéﬁ%ﬂhedn apove.

The |solate can then |mmrt usion to an imortalized
cell to pr ovmdthods sbueametqiedgcribal leyéini hhocrm)ermlfodamtemtbﬁm ipgengiontpnevides

i nvention. Such bri do whi ch ce aptibodi es of he
i nvention) afd %Pef‘ﬂ %‘&"Wtf% As tdﬁ%”g’sgglﬁ?r%}fl et Sien\}’eﬁ{ hofgl ¢f a
further aspegiameheidRéSS@erdinvention relates to nethods for d| agnosi s,

detection or nonitoring of a tunor disease conprising the detection of
and/ or determ nation of the quantity of CLDN6 or cells expressing CLDN6 and

bei ng chgracterized ass f. t i e n a
et 9 ChA 2ok ARl AR hEN SR M el ek
i nventi on. TﬁkﬁlU@H?'199&6ﬂion51aﬁm|e@teﬂﬁyltlba dtealotliceabeR Ot ragemta rqirhamcﬁntorfm:\/l ng a
tunor di sease, belng suspected of having or falling ill wth,
agent that modulates, e.g., enhances or inhibits, the expression or activity of an Fc
receptor, e.g. an Fc-gamma receptor, such as a cytokine. Typical cytokines for
administration during treatment include granulocyte colony-stimulating factor (G-
25  CSF), granulocyte-macrophage colony-stimulating factor (GM-CSF), interferon-y
(IFN-y), and tumor necrosis factor (TNF). Typical therapeutic agents include,
.among others, anti-neoplastic agents such as doxorubicin, cisplatin, taxotere, 5-

fluoruracil, methotrexat, gemzitabin and cyclophosphamide.

30 In yet another aspect, the invention relates to an immunization strategy to
immunize non-human animals such as mice with human CLDN6 or a peptide
fragment thereof to obtain antibodies. Preferred peptides for immunization are
those selected from the group consisting of SEQ ID NO: 6, SEQ ID NO: 7, SEQ
ID NO: 14 and SEQ ID NO: 15, and immunologically equivalent peptides.

35
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a tunor disease or having a potential for a tunor disease. In one
enbodi nent of the nethod for diagnosis, detection or nonitoring of a tunor
di sease awonnio3grsso t he i nventi on, a biol ogical sanpl epamdiPes10m06888

control /ref ce 255 elsfromatlssue Qr..orgamn corr fo,to the
ti ssue or of\gﬁﬁyﬁﬁlaéhwf: oTHEEHHS Ji5 A Ayimals, § %errlog}ﬁlﬁg%;w\}m

respect to gvfu iGied ioPRnAYhed ﬁréﬁﬁiﬁtlé’ﬂ 6£EsONEarfligeh Ioe atpﬁmﬁe dtagﬁﬁﬁﬁthﬁhﬂo(f histo
be di agnose detected or nonitored is ovarian cancer and the biol ogi cal

sanpl e and/ cand@m mueleic/acidsendiog @egwmr@,ssmg OVAND 05 anegdie fragment thetsehies and
organs are e(;iah d}? dthQ etEa?xsEenll on’ 1maf‘ i 9%%% o?}&) ﬁﬂ&g g%ltfl jEr ent

tunor di seaség cancers n one e I nent agn03| S,

det ecti op Orlsd’f?;ﬁdst@hum%oﬂodlmﬁawanﬂbm ChBNGi (elgqgigGaIIgAarrﬂ/{oe IgeD)f rom a
ti ssue or organ wherein the cells when the tissu an is free of
tumors do ndty undsEEoing VP reeambigaoncndNgotpgswi mg ISot pe switching may

2011/ 057788Pg;{u§}2[5%é0 ﬂ%ﬁgﬁgr ﬁ&?cﬁ %lcgg%?}gﬁts%{cg by substanti al

association o therr sur Preferably said tissue is a
ti ssue ot her than pl acenta ti ssue Typically, the level of a tar get
nmol ecul e in

i cal e s con ared.to_a ref e wherein
a devi ation “??CG 188} d‘r‘r%eft@f‘gﬁ’%an@\‘?te rq)’éwF mnc%ff’?'\?igsbsroﬁt%dgﬁprg er?(%aand/or
stage of pa ty¥DRuAirS @@fRall Bs ade%UﬁbcﬂlCtaboJéﬁeTh@fi@dSl@fé@eH e¢Bs cmy tha del evel
as determned in a control sanple (e.g., froma healthy tissue or subject)

or a nedi an 1han®tallfzc<brh}'héesllqrhy0 abjramogalizd edlitatprevidef # SANSE| @ -&efer ence

2t Teast 109 Prgos0YeT BTtk of ARERRon /e, BboBrb g fUEORRchpr WEECTET B

nore. Pref erabibydiet bEthpiBRANI6E) 0¢ aﬁblamu@a v@ﬂilhﬂle@cppesﬁﬂhagl\@h@biﬁ and bei ng
characterized by association of CLDN6 with their cell surface in said

bi ol ogi cal sanple or a quantity of CLDN6 or cells expressing CLDN6 and

bei ng c?gr act.er ﬁ%&ﬁﬁ&sﬁg L ALLORvG g‘r%s‘% Ia'kt}{olag’ tor cﬁ@éﬂosﬁ L'&Jté’eﬁi%n' n the

bi ol ogi sarrp | Rt eased npared to a reference | evel
i ndi cat es t h& rposisingeofef tumol ldmasedicmqasmg t]iynetcaﬂnbryof aridfordistemiinasionand/ or

determ nation of the quantity in the nethods he .i.nvention involves the
use of | abel ¥dh éﬁlPi“BB}fllogglmé QT §Elgsc§>mr%s§1|ng>ﬂlglg)ﬁg ang beigchargc tﬁ}ﬂﬁeg&’ | e.
association of CLDNG6 with their cell surface in a biological sample isolated from a
patient using an antibody of the invention. The biological sample may be isolated
20 from a patient having a tumor disease, being suspected of having or falling ill with

a tumor disease or having a potential for a tumor disease.

In one embodiment of the method for diagnosis, detection or monitoring of a tumor
disease according to the invention, a biological sample and/or a control/reference
25  sample is from a tissue or organ corresponding to the tissue or organ which is to be
diagnosed, detected or monitored with respect to affection by a tumor disease, e.g.
the tumor disease which is to be diagnosed, detected or monitored is ovarian
cancer and the biological sample and/or control/reference sample is ovarian tissue.
Such tissues and organs are described herein, for example, in connection with

30 different tumor diseases and cancers.
In one embodiment of the methods for diagnosis, detection or monitoring of a

tumor disease the biological sample is from a tissue or organ wherein the cells

when the tissue or organ is free of tumors do not substantially express CLDN6 and
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20 In a particular aspect, the invention relates to a method for detection,
I.e. determning the position or site, of a tunor disease, e.g. a
parti cul awotos#3e788r or gan, which corrpri ses adm ni st eri RgTAR2@00D4368%ly Of

the present invention coupl,ed to a det I bel tient
Label Ii ng of S\nPFg}éatﬁ%Ct‘Eﬁlzeg%gaWb g RS SEHRR;Q gcteﬁh@g V?‘F\%l gt‘:éeﬁlt%ugfag?esence
of or risk fmefpablysmd tidieaassdue otikdrdhd Fsdeatadiss@s.gan. As exenplified
herein, antibodies of the invention can be obtained directly from

hybrldonas whi ch express the anti body, or can be cl oned and reconbinantly 3

0 expressed Hhi@uROTe B8 of £illyer RobR: GF blioBhich LUTRBIC bbbl

Furt her exa re mcroorgani s

fungi, swch &&rMﬁﬁSéveleh&Eﬂlai degiapion fﬂa&ysa:dimefbenper teet axdindatwbofitet |y in
a transgeni c_non- human ani rral or plant. However resent |nvention also

envi si ons enﬁéﬁnﬁ%ﬁ’ﬂ‘y%ﬁ%%ee? i ‘tumé)réll‘ﬁe??fo‘élae%‘b§F(9 §9F6 Feage IRyel WAIRF Aat i on

or vacci nati | e idpal N Situ
in a pati entl(w(31 20@)%&%%%@ IE%Sn 10 %%ngﬁsa e“g?zg’éeﬁ&fgﬁ“g%ﬁ?.dgr? al so

rel ates to nmedien cleedi fismc begithiys isutgecgenAs "daviatioo!' dram agid xs&qemncbsel

encodi ng antibopdies or partis t an_ anti n cribed
herein. The ‘illﬁibgnéfeé an¥ F‘@Elft}?ﬁﬂ}t ‘g@“ s ian gg?}“ nﬁreasq/%rcch#eas%%é at le§St ]I%a/g’
cosm d, 105 VidHSer BE%! Eféf&%@gfy ar 1ea§tatd%ror %094, er dd'%ﬁdn&egPre@é?rﬁbfl@ntheona' ly
in genetic engineeri ngb The vect or TTBI‘I se further genes such as

n

mar ker genesprseneh ofl PNGor {arilssetreessingn DN and csteg charosicsiard 4Bl e host
gilplr egrs]?oﬁng%%??% tabt%lﬁ]?lg i ¢ Itﬁvﬁlﬁlrl:éjellt Ql?rligge)rl%, S&H%Q‘ﬁg;c%[ S%éleCerl se

g proper expression

regions in sgidn@Bl &fhOBED6 Sucziau@oaxtpmbmgoeLBmmd atreengruhmcteazemmyart i san
and may include a_ pronoter splice cassette, and a translation. initiation
codon. association of CLDNG6 w1th their cell surface in the biological sample which 1s

15 increased compared to a reference level indicates the presence of a tumor disease.

Typically, the detection and/or determination of the quantity in the methods of the
invention involves the use .of labeled antibodies which specifically bind to a target
molecule.
20 ,
In a particular aspect, the invention relates to a method for detection, i.e.
determining the position or site, of a tumor disease, e.g. a particular tissue or organ,
which comprises administering an antibody of the present invention which is
coupled to a detectable label to a patient. Labelling of a tissue or organ in said
25  patient may indicate the presence of or risk for a tumor disease in said tissue or

organ.

As exemplified herein, antibodies of the invention can be obtained directly from
hybridomas which express the antibody, or can be cloned and recombinantly
30  expressed in a host cell (e.g., a CHO cell, or a lymphocytic cell). Further examples
of host cells are microorganisms, such as E. coli, and fungi, such as yeast.
Alternatively, they can be produced recombinantly in a transgenic non-human
animal or plant. However, the present invention also envisions embodiments
wherein the antibodies are produced by immunization or vaccination using

35 immunization strategies as disclosed herein in situ in a patient.
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Preferably, the nucleic acid of the invention is operatively attached to

t he above expression control sequences allow ng expression in eukaryotic or
pr okar yotwo 28besh1ss. Control el enents ensuring expressi e0TiEP2@uka6sgoOt i ¢ Or
prokaryotic cells are well known to those skilled in the art. Methods for
construction of nucleic acid nolecul es according to the present invention,
for construqhk @reseht ive&itidhlHaeRtds 36 AgclkR@cRR@¥Mphivitk Gefiesastiniichad addl es,
20f or introduction of the vectors into appropriately chaosen haost cells,
causi ng or a@qneewswceﬁég@sz@b%%@mmaéﬁ theggaf 4&&@@\%“%9@% iy af d e%&”&’ﬁ?t her

aspect of t?gre% ﬁlag%g‘{dh %B’éeﬁ 2{19&ttorcgll £ g&h[cﬁlcggmﬁi nucl ei c

acid or vecto ose eat uf e advant ages of the
i nstant &nveitus OrbaWehprh@eaﬁpét{net}terfvwmﬂ lased ad.d. ommndenaﬂyl éul gEstei ption
and cl ai ns BRI EF DESCRI PTI ON OF THE NGS Fi . Sequence al.ignnent
of CLDNS, cusmeeraaaﬂélea%awu%w@rﬁewr ES %?o‘lné éﬁﬁ’éesa‘?dé‘f“gsi s of

sera obtai n%% o L Csslewa;w RiF2RE vEQoP P AUGRta6leDNG SRR CIrk! enddRtsuRasibes.

(A) Unfixed cells co-transfected with nucleic acids encodi ng human
CLDN6 and GePpditiespebiriheahyre, e eegioneay whmprisen expressiadl pNeratosiemenaal

mouse ant| b%ﬂgwgn%&}?rospgrs g)?pr}gésml\r/lef?’ g’xe godm%' Ir:e):lg?onissin suﬁableeqloatt éhceh %rﬁ%fa

10 elements are known to the artisan and may include a promoter, a splice cassette,

and a translation initiation codon.

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

well known to those skilled in the art.

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

achieving the expression are well-known in the art.

A further aspect of the present invention relates to a host cell comprising a nucleic
acid or vector as disclosed herein.

25
Other features and advantages of the instant invention will be apparent from the

following detailed description and claims.
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10menbrane of transfected cells and can be targeted on living cells by
specific anti bodies. (B) Serumfroma nouse on the basis of which the
hybri domawB30f1@37198 was produced contai ned anti bodi es bipadiprgotoodskONG on

t he surface i xe -fr fected wth nucleic acids
encodi ng hu%@%&@%ﬁﬁ&%ﬁ ern bl ot analysis for
assayi ng endogenous expression of claudin proteins in HEK293T cells.
Protein | ysates of HEK293T cells transfected with nucleic acids encodi ng
CLDN3, CLDN&igQ.[Sxqpemgecalignbigt of €3 JN3,i CeDN4, 6LDNG Rnd (IAINBCct ed wer e
tested by 20 Western blotting using comercially avail able anti-CLDN3(A)
(I'nvitrogen, Cat No. 34-1700), anti-CLDN4(A) (Zymed, 32-9400),

ant i - CLD6( Aig (AARhm Adof1@6i@S0ened Analytis oA ine ST nfice immitriZedtt62)
antibodies. The anti bodi es detected expression of their corresponding

targets onl yprioduehELNGepecifieanfihaiest transfectants. No endogenous
expression k)ag%’[érﬁ{&tdwgﬁﬁ-ﬁll augll Qﬁ-ﬁ’ﬁ&egﬁpﬁ%ﬁ’@ uél&c%’éid%%‘c&&iﬁg%ﬁlﬁ%?d

HEK293T cel |I's. ow cytonefry analysis tor assaying t specificity
of commer ci allLPNavaid &FPe respettivalidNwaret plobed egith BnnatitinGLDIN6c oromeclonal | y

avai l abl e anti-CLDN anti bodies to H el transfected with nucleic
aci ds encodirH%uSGLWPdU_(%I@? ST %%&_Mﬁggp‘éc]?ﬁ}%‘fﬁt eﬂE)er ptasma

non-t ra?%f eGhafbas cgettrﬁ{sggcrf@ﬂ Q¥ bhPVarf WeOlRSeliot omthn% Q@ll%\%ﬁ“ﬁfe@ﬁﬁ' ly

avai l abl'e ant1-CLDN3 anti body is specific for its targe
2011/ 057788 Rmlibed#2910/ 006888 Fig. 5. Flow cytonetry anal ysis for assaying

e oPeCt 1 Sy, o B Lo 0L P55, B AR SRR A o
subcl ones t yroduced contained antibodies binding to CLDN6 on the surface of unfixed CHO-
K1 cells co-transfected with nucleic acids encoding human CLDN6 and GFP.
15
Fig. 3. Western blot analysis for assaying endogenous expression of claudin
proteins in HEK293T cells.
Protein lysates of HEK293T cells transfected with nucleic acids encoding CLDN3,
CLDN4, CLDN6, and CLDNY, respectively, or mock-transfected were tested by
20  Western blotting using commercially available anti-CLDN3(A) (Invitrogen, Cat
No. 34-1700), anti-CLDN4(A) (Zymed, 32-9400), anti-CLDN6(A) (ARP, 01-
8865) and anti-CLDN9(A) (Santa Cruz, sc-17672) antibodies. The antibodies
detected expression of their corresponding targets only in the respective HEK293T
transfectants. No endogenous expression of any of these claudins was observed in

25  non-transfected HEK293T cells.

Fig. 4. Flow cytometry analysis for assaying the specificity of commercially

available anti-CLDN antibodies.

Binding of commercially available anti-CLDN antibodies to HEK293T cells
30 transfected with nucleic acids encoding CLDN3, CLDN4, CLDN6, and CLDN9,

respectively, or non-transfected was determined by flow cytometry. Only the

commercially available anti-CLDN?3 antibody is specific for its target.,
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HEK293T cells co-transfected with a vector encodi ng CLDN6, CLDN3, CLDN4 5
or CLDN9 and a vector encoding a fluorescence nmarker was determ ned by flow
cyt omet r yWo 201)o5A188i bodi es in the supernatant fromthe mromEPRanabessybri dona
subcl one F3-_6C3- spe ifically bi.nd to CLDNG {ran cted not to
cells transf%&tc%d WY Y &'Bﬁé'y éﬁ(ﬁ' dfﬂ’d BLrvke #’%ssﬁ%‘é' ?tﬁ%clgﬂ%ﬁlr ast ,
ant i bodi es lz{htiﬂlﬁllés(breﬁkmrmbﬁnhgid fHe inbéentigmaocl onal hybr| doma subcl one

F4-4F7-F2 bind to cells transfected with CLDN6 or CLDN9. Antibodies in the
super nat ant Binging: dleanithediss JnaupepBEtSoiem supkacine! Rybrdampsubglerespiond t o

cells tr anSfﬁE@%WcEps E@ﬁra.l(as’lfg’é@d \Qﬂé}\'eﬁé{g{ é@%&m‘gfcébwg g%}@ 1@9@30(* es

in the supernatant from e nonocl ona oma~su
bi nd to cel |&r CLBNSfadt 2 deatdrt éncGHINNGR ﬂﬁﬂu’é)bdi&ncrr m@tiievas Afetdrinidtidelsy flowt he
supernatant from the nonocl onal hybridoma subcl one F3-3F7-A5 bind to cells

transf ect ed GHIPHEE-DN6, CLDN4 or CLDNO. Fig. 6. Binding specificity of
ant i - CLDNG 1)' NeA B san higd s@eﬁia&ﬁa@fr%ﬁl R M%%Q%bnﬁ%a sﬁﬂc@on@fﬂﬁ 65A,
66B and 67A. The binding of anti-CLDN6 anti bodi es to human 4, 9

and the CLDNECHHMS fpetifighlly hing oo LB 6poinsfastedhietls)buy aot mwellsmaqum

cor  Lepond i RuEHNG! it SoeENS i atdyefs hSPRbAdy A ERRETIT U The

f 1 uor esqencesupistint tidndlithd ntiscRRal by Relonee Suttfiet FARF7aY 8thd(Qlcand B

popul ation) and transfected ndgﬁd popul ation) cells. The anti body
concent r at i offanséestpdnadtht ﬁém‘&ﬁ]@énQL orAntihedies ainy ther sepasRaiantnomo the DNG

(25 pg/mi). %ﬁ&&&%’al% (?c{}nogubmq TR GNpg %so bA}P aon%ln% t%%@e@%ﬁ&l giféﬁv) was

confirmed wi conmer aval | abl'e m)noc oha odi es agal nst ‘human
C audi n- 6 (R&Dtﬁy)SSNPEM1MB$65ﬁ)N6 human C audi n-3 30 (R&D Systenms, MAB4620)

and human C audin-4 (R&D Systens, MAB 4219). el ative, affipjties of
ant i - CLDNG nﬂ?lrJ i IneA%lgRsié?Sdﬁéhle SHPETREE £f§ﬂh‘3) &ﬂnale‘w&“dembvsubﬁ |€ AI 668
and 67A,5 7 T@4%£§E&Q%N%ﬁs%c§\ﬂ%@i CLTnié R3LHKS RIAUHRY. RhiBGibs fﬁLDNG

anti bodies to hunman sta expresséd on the surface of HEK29
cell's was anmbynﬂdnduyntfﬁmwthe/‘moﬁedlmﬁﬂ&?Bﬂ&ﬁﬁﬂ' SR DOBBIS bydmllw. I n

the saturation hindin i he ntration of the antibodi es was
pl otted agai ﬁ%‘iS? Cﬁecéji w@&%%’z‘%ﬂa@ - fluorescence intensity). The
EC50 (antibody concentration that binds to half the binding sites at

equi libriunm) was cal cul ated by nonlinear regression. The CLDN6-specific
ant i bodi es nEigA®. Binding specificity of anti-CLDN6é murine monoclonlal antibodies

20 muMAB 59A, 60A, 61D, 64A, 65A, 66B and 67A.
The binding of anti-CLDNG6 antibodies to human CLDNG®, 3, 4, 9 and the CLDN6
SNP (single nucleotide polymorphism) variant 1143V was analyzed by flow
cytometry using HEK293T cells transiently expressing the corresponding human
claudin. HEK293T were co-transfected with a fluorescence marker to distinguish

25  between non-transfected (Q1 and Q3 population) and transfected (Q2 and Q4
population) cells. The antibody concentration used was the concentration that
saturated binding to CLDNG6 (25 pg/ml). The expression of human CLDNG, 3, 4, 9
and CLDN6-SNP(1143V) was confirmed with commercially available monoclonal
antibodies against human Claudin-6 (R&D Systems, MAB3656), human Claudin-3

30 (R&D Systems, MAB4620) and human Claudin-4 (R&D Systems, MAB 4219).

Fig. 7. Relative affinities of anti-CLDN6 murine monoclonal antibodies
muMAB 59A, 60A, 61D, 64A, 65A, 66B and 67A.
To determine relative affinities the binding of anti-CLDNG6 antibodies to human

35 CLDNG6 stably expressed on the surface of HEK293 cells was analyzed by flow
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5 59A, 60A, 61D, 64A, 65A, 66B and 67A exhibited very | ow EC50 val ues (EC50
200-500 ng/m) and saturation of binding was achieved at |ow
concent r avoQosL/0577881 g. 8. Coan ement - dependent cyt ot oxi eCirkPREIDON6s8Et | Vi ty

of anti-CLDN6 nuri ne nocl onal, .anti bod 5A, 66B
and 10 67A. cﬁﬁ’g‘ef%c i 'iufaglot}fb“&cﬁflg e@%ﬂ@f“& ngsa%ﬁ/fég?é%aqnyze%legm ng a
| uci fer ased%@nﬂsﬂéd a ﬁﬂyt the mcgcglg@andqgeaeusOfAﬁeomdehw ittensityy.s €te cel | s.
Therefore ceI s stably. ex ressi ng human CLDN6 were treat ed with

di fferent cdiféénfantibodyneonsentraiions StQWHngAhaléilﬁ bigding Bisa at gauligHIME7 A,

MuMAB 1559A, 60A n e Lo Doept CDC
activity and’ qsnc&ucggﬁgéc&%%hr?eg@rﬁggéo th? ?@‘r@ﬁf 8, ﬁpéctlﬁg el

Conpl Ieme'dlt cseptegdgompysmomm 668 éﬂﬂ)@)?Aaaxhtbrﬂeﬂwle loanEC5ClvBiNgs ItHCE e

nmonocl onal anti bodi es muMAB 65A and 66B on endo nousl 20 CLDN6 expressin
NEC8 and NEGA01509o/ml) apdsaiMption 9€ R Y@H%Wasc"é?g g‘? FE{AHRBS- ant Pbodl esg
MUMAB 65A and 66B i nduced CDC on NECB cells in a dose dependent manner.
Target specificity of muMAB 65A and 66B was proved by using NEC8 LVTS2 54

(éil:)l SGEL %Dggr;\gngg C—dﬁ%hinen@ﬂeﬁxgleni(kytéﬁhﬁlcﬂpd@ﬂ)@) etfivity off anhiHADROA, 6OA,
B and 67A in.an ear r 0] usn
engr af t ed wiRwripg gnopgglonal Ant ‘W’QH é&h g%%e?fﬂsgég &ago%%?u Iy %LgNge
expressipg I\J}:}F;S xenografts in athym c Nude- Foxn/" nice. Corrpared to the
ro

sal i ne cont group nuMAB 59A, 60A, 30 61D, 64A, 65A, 66B and 67A showed
tunor gr owt KihehCHIG factivityn ofriané-GIHINGS ansibodies rwasgaplyzed | using ppuciferase-

2011/ 057788P 10/ 0068 11. Bi DN6
chineric m)rfgr F‘ﬁﬁ? g @o@‘%@a 0% 5 %%bg‘g,&ﬁlﬂ l%kf g@%& ég% Pkl
CHO-K1 cells stably expressing human CLDN6 were treated with different
concentrations of muMAB 59A, 60A, 61D, 64A, 65A, 66B and 67A. MuMAB
15  59A, 60A, 61D, 64A, 65A, 66B and 67A exhibited dose-dependent CDC activity

and induced CDC at low concentrations.

Fig. 9. Complement-dependent cytotoxicity (CDC) activity of anti-CLDN6
murine monoclonal antibodies muMAB 65A and 66B on endogenously

20 CLDNG6 expressing NEC8 and NEC8 LVTS2 54 (CLDN6 knock-down) cells.
The anti-CLDN6 antibodies muMAB 65A and 66B induced CDC on NEC8 cells
in a dose dependent manner. Target specificity of muMAB 65A and 66B was
proved by using NEC8 LVTS2 54 cells (CLDN6 knock-down).

25  Fig. 10. Therapeutic effect of muMAB 59A, 60A, 61D, 64A, 65A, 66B and 67A
in an early treatment xenograft model using mice engrafted with the tumor
cell line NECS.

The model used endogenously CLDN6 expressing NEC8 xenografts in athymic
Ntlde-FoxnI”“ mice. Compared to the saline control group muMAB 594, 60A,

30 61D, 64A, 65A, 66B and 67A showed tumor growth.inhibition in mice engrafted

with NECS cells.
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The binding of anti-CLDN6 antibodies to human CLDN6, 3, 4 and 9,
respectively, was analyzed by flow cytonmetry using HEK293 cells stably
expr essi nyotzha/B7788or r espondi ng human cl audi n. The anti poujEPc@no®assss at i on

used was the.concegtrati on t.hat satura i nding .(25 i : .
xpr ea1 on diEnbimAdiRgPety 3 M CTDI Mt ol 1ol antibogies,
avai | abl e nmungmlABI6l D 26%A,[GTA £ifd 888) nst hurman C audi n-3 (R&D Systens,
MAB4620) and human C audi_n-4}§R&D Systens, MAB 4219), and the

CIHDNGI 9- r eacthekinginig jof antins AN G antibagiesi th bunan s INRS g, respepidvelYsvel v,
The negativ 0 I i i i b WM
primary ant ?‘%%Sdeﬁ 2(lg%egﬁi\.m% ?Zﬁ%tra}:gttg fn\%gyaw?%hlltgg@%;&g%\tS?Q%Bél{fg%(%ﬁ?lﬁgﬁégm
monocl onal avkichadidag; dhinmadB G4ldin.64/he GhAAbadyd BlertrtidEK29&F CvBiNGtheel | s.

15To determne relative affinifies. t bi ndi of ant. - 6 ant i ies to
human CLDNG SORSHINAUAR Hhat syugnt _b‘Par'é‘_gg%‘ f‘&ﬁf‘gs&'g“el-?ém%w’&% @“@\%Mﬂyzed by
flow cytonet] Yg h8 ¢ BeasSntirAbd ARt icBHnRICISNP aVAITRIN nidicoARIC SBaidson of

the anti bodi es was plotted agai nst the FACS signals (nmedian of fluorescence

intensity). dpamsEB0ar Gauidbod YR &GhSystemaNLAB46PAX andi hvenant @apdin4 ¢RdDbi ndi ng

sites at equilibri s cal cul at ngnl i near regression....I'h

CLDNB- speci #yéteél?ﬁ ﬂ@é‘(ﬁz g%%m%&éﬁ%@@ﬂ%ﬂ%%%@%d“@’é’? nIag\e/lvn val ues
(ECS0 436- 5Q9uNQ¥BT1SF21§E|,C¥e§A;§§ctJ{/éiSIJ e ©gabl o] was caclki @vedndtr idedtical
concentrations. Chi mMB 67A and 61D showed | ow (EC50 1000 ng/ml) and nedi um

(EC50 2300 regnditiongedthovtpriraary antbpdtti vel y. 25 Fig. 13. Relative
affinities of anti-CLDN6 chinmeric nonoclonal antibodies chi mAB 61D, 64A,
67A and 89A to NEC8 cells. To determ ne the binding affinities of

anti - CLDN6 apigl hadiRagative affifiities of | #nti-ORDNG Ghiperdc Shynaetqriad sentihodies CLDNG
binding to the testicular cancer cell |ine 3 was anal yzed by fl ow

0 _NE
cytometry. THmABRED 5ot §7Acand 8P4 da KM -RDT gelling 89A exhibited very
| ow EC5Q oval Hegelehfhl BRAVE20nNgEM e FiRbing a0 Uii-CLONG aftibidies 3o WanaaC i eved
a ng

at | ow concentrations, ereas chi mAB and 67A showed nedi um (EC50 1700
ng/ m) and hCHDNEESESly GkPessegl on YheE@GHice aif HEISK29% sglscwas ahatyzeg@sby Yiow
2011/ 057788PcCy]['(/)rE§%yq g/t}(l)eoga%%gtion binding experiment the concentration of the antibodies
was plotted against the FACS signals (median of fluorescence intensity). The
EC50 (antibody concentration that binds to half the binding sites at equilibrium)
20  was calculated by nonlinear regression. The CLDNG6-specific antibodies chimAB
64A and 89A exhibited very low EC50 values (EC50 450-600 ng/ml) and
saturation of binding was achieved at low concentrations. ChimAB 67A and 61D
showed low (EC50 1000 ng/ml) and medium (EC50 2300 ng/ml) EC50 values,
respectively. ‘
25
Fig. 13. Relative affinities of anti-CLDN6 chimeric monoclonal antibodies
chimAB 61D, 64A, 67A and 89A to NECS cells.
To determine the binding affinities of anti-CLDN6 antibodies to tumor cells that
endogenously express human CLDN6 binding to the testicular cancer cell line
30 NECS8 was analyzed by flow cytometry. The CLDN6-specific antibodies chimAB
64A and 89A exhibited very low EC50 values (EC50 600-650 ng/ml) and
saturation of binding was achieved at low concentrations, whereas chimAB 61D
and 67A showed medium (EC50 1700 ng/ml) and high (EC50 6100 ng/ml) EC50
values, respectively.

35
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Fig. 14. Relative affinities of anti-CLDN6 chinmeric nonocl onal anti bodies
chi mMB 61D, 64A, 67A and 89A to 0V90 cells. To determ ne the binding
af finiti ewoab11astriss CLDN6 anti bodi es to tunor cell s that pemdrgenovsky

express hu inding to the ovari cancer.cell 1jne, 0V90 5. was
anal yzed b%g&% ﬁ@&“ﬂ'é eflﬁﬂé?é*jﬁﬁéff IMENG Bbod}(’@Lon@hiaﬁ‘Z%oé}fﬂ and
89A exhi bi t eRiMARY6119\B4ACHI AVl d'SPA ¢5-0D03%f1s.600 ng/ M) and saturation of
bi ndi ng was achi eved at | ow concentrations. Chi mMAB 61D and 67A showed

medi um EC50 Taatletemnipedsobindow #finities f anicHDONEGotihedigs to parpeels faty) . 10

Fig. 15. Conpl.enent-d e | Cl % ) (Y té DN6
chineric rm%g?%eﬁlg}méﬁg ?%g%gé%&%’ﬁ?% @T@ég %9(1:%% Oggﬁ%gg‘fcgb‘%ﬁlo%%l\gggb
wi | dt ypesandydyEsshljeea dy- flowncyeahtbsy. Tie CCOMGeiecilct yntidodies tohitABN64A
anti bodi es was anal yzed using a_| uciferase- degendent assaali to detect

endogenous ATP 88 sildIfrsnvary de ECeX0) wluesEESP §pe-008 mefoandistyraion el | s
(NESB LVTSZ f{dinf LAPLORLY EXROE St afEhl SCAREANCE ) LrRAE PR Mokl

di fferent concentrations o A and 89A. On NEC-8 cells
chi MB 61D, hédumaA2s tvedu@IBCSRNISOD hghinl@DA BLL50i 2500yngiml, aesgegbetigpendent
manner, whereas on NEC-8 CLDN6 knock-down cells (NEC8 LVTS2 54) none of
these antibodies induced unspecific cell lysis. This result denonstrated
20t ar gef oSpegipf i§, @fohﬁﬂénﬂlézlx{-szetdd@ﬂﬁ cwotmam?%ﬁ , a@ilty 67 AATLBNG. Fi g.

16. Anti body-dependent cellular cytotoxicit activity of anti CLDN6

chi neri ¢ nondimerial manedlowali antitdiesnchiorAB 63 DA 6407 42740 ang $RAAn NEES'S
wi | dt ype and NEC8 kn = lls. 25 The ADCC activity of anti-CLDN6
anti bodi es Wil Q’Rﬁlaﬂag\ﬁgg;ﬂ@%@'@ﬁ'&‘fe Pasedependent assay to detect
endogenous AR WD ia8tiig off mBdCEBN6S antibagice fase andW£edBusiig dt yupiferasd-| s

(NEC8 LVTS2 77) were treated with different concentratiogns_of_chi g?B 61D,
64A, 67A andleperdentraissaxtos desects andogsrausasid Pawrthinn Rowilyssd Hse ThesEGent

ADCC activi tynaRd, i | iges. T
deronot it e NEEEOWIBRHE SPCANECRICETSS, 17g oAl s R A e SR o
(NECB LVTS2 ttedmieh Mf;&fbnttddﬂ?aﬂﬁh?ib%CEEﬁBWMIMMDfi%&}rﬁi Q%A-N)g.
erapeuti c 1on ermerrect 0O nti- rnne onal, antl podi es
rmlvABpelD, ehiﬁcgﬁmaelb?%llﬁnﬁ%ﬁ”éaﬁ‘?@: ??‘ééf‘ﬂgﬂgu ?‘é‘ﬂﬂ&gg‘?ﬁ&r?&l&ty RO ce
engrafted wi gd. g tHIREr, GRlereds SHENBECGE CLDN6 knock-down cells (NEC8 LVTS2

54) none of these antibodies induced unspecific cell lysis. This result demonstrated

20  target specific effector functions of chimAB 61D, 64A, 67A and 89A.

Fig. 16. Antibody-dependent cellular cytotoxicity (ADCC) activity of anti-
CLDNG6 chimeric monoclonal antibodies chimAB 61D, 64A, 67A and 89A on
NECS wildtype and NEC8 knock-down cells.

25 The ADCC activity of anti-CLDN6 antibodies was analyzed using a luciferase-
dependent assay to detect endogenous ATP within non-lysed cells. Therefore,
NEC-8 wildtype cells (NEC8 LVTS2 77) were treated with different
concentrations of chimAB 61D, 64A, 67A and 89A. ChimAB 61D, 64A, 67A and
89A exhibited dose-dependent ADCC activity and induced ADCC even at low

30 antibody concentrations. To demonstrate target specificity NEC8 cells with a stable

CLDNG6 knock-down (NEC8 LVTS2 54) were used.
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The nodel used endogenously CLDN6 expressing NEC8 xenografts in athymc 5
Nude- Foxnru mce. Mce were treated for 46 days with CLDN6 specific
anti bodi eso 26f1v@@r788r eat nent, the tunmor growt h was noni t ecedrbeaw/06idssiays.

Even after oppl ng.the i not her ap ice.tr i th i | onal
ot bodi o5 Tnb o Ther el Ak r ey HriRt: oL ApiaFONS, Wil offetRiaT 0
18. Ther apeyhiibodiel GIMAB 511, 64K ian@LdMGinan eady HR¥AGEREANREnogRALt Mostiel TUNVAB
89A in an early treatnent xenograft nodel usi %2] mce engrafted with the

tunor cel | [|using mikegngmiftediwith|the swmor pedbliee\ELI8y CLDNG expressi ng NEC8
xenografts i _athymc - LA . umes  of
engrafted tJ?ﬂ?rnsloixﬁmlfgé\%gg?ge?'éﬁ{lyt(?irr]gﬁgo%ﬁ?e;sglggr%gg 2‘5??@%??2%& ntlyof NECS
xenograf&s iNudtA e ice- Mise "wergl aeateCofopadedlalye with SAIDNfe sperific ol
group nuMAB 89A showed tunor growth inhibition in nmce eng (ffted wi th NEC8
cell's (A). rnteodigs eAfterdaainenio thestumpg arowih papmreniored g‘%fn‘% 8eYSafdeR he

CLDN6 speci fj i 'n{n‘?ﬁﬂﬁﬁ I Msh io@iegd f or
addi ti onal ?Tt%{jgtgéblggbr%lare to&ﬁ}gh%%s&_%;&rﬁro hb%{n?ﬁg% vverareTmr}g;ot uegm)rs
det ect abl e imuMiABR6 1D ghliteahdd 1A didihdABEOW aay trher grodtinf the study (B).

Fig. 19. Therapeutic effect of the anti-CLDN6 nurine nonocl onal anti body
muMAB 64A in an advanced treatnent xenograft nodel using mce engrafted 25

with thegt L. £g! Théﬂaﬁﬁu%%ecﬁ&ﬂﬁeean@(mlsm aROARE ThoveYlenE andfbodpgr af t ed
tunmors at different ti points during treatnent of advanced NEC38

xenografts imuBkABRA Mude- Fariyltreatinent xenegnadt modspwsigie: mi¢enengraftede
nonocl onal an.t%-CL 6 anili bodl¥ @éMAB 64A showed an inhibition of tunor
growt h of sabityt %e‘f’f‘d E obnpared to both 30t he anti body and sali ne

control groupse mod® wRd ldndoderB8RCTC EDRGLEMESHBEENECS. xeddgraTihan agigumicc | ong
termeffect of the anti-CLDN6 nurine nonocl onal anti Pody rRJeHAB 64A i.n an
advanced t r dudeeloxniendrjeaf Beatisacblotss FeRjesent obIRfSart sdisigiic RS (Hor cel |

i e NECB: - ApdaeuRL LS Ran AL LIRDIelfief JONECkheR AR of afBmflaugaut th the

CLDN6 speci fi antl e tunmor growh was nonitored for
addi ti onal 4@shassmic8) Coipared uo the adlinel cohtrehgraep nuMASH YA showed traorof i ce

treated with the CLDN6 specjfic antibaq B .64 , 1Q.,21.
Ther apeut i ¢ EpPEEinhgitighin m@%@%ﬁﬁi%&%ﬁﬁ%ﬁ%&@- i\/ﬁ'%cf BEE Eggicbgoﬁﬁw/AB 61D,
67A and 89A t M6 3htcifiP dalibats), Respeittbrlye Meaf t ed
W th the tur® QO PR ESK bl RAFRNhe (AINE Apkciflb ARldts) RekpRRipely”

tumor growth was monitored for additional 51 days. Compared to the PBS control

20 there were no tumors detectable in mice treated with muMABS89A at the end of the
study (B).

Fig. 19. Therapeutic effect of the anti-CLDN6 murine monoclonat antibody

muMAB 64A in an advanced treatment xenograft model using mice engrafted
25  with the tumor c;ll line NECS.

Scatter blots represent volumes of engrafted tumors at different time points during

treatment of advanced NEC8 xenografts in athymic Nude-Foxn/™ mice.

Immunotherapy with the murine monoclonal anti-CLDN6 antibody muMAB 64A

showed an inhibition of tumor growth of solid NEC8 xenografts compared to both

30 the antibody and saline control groups.
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Scatter blots represent volunmes of engrafted NEC8 tunors at different tine
points during treatnent of advanced NEC8 xenografts. Conpared to the saline
and ant i bwoyooiasyTsel groups the inhibition of tunor growCh/Eresoacdsseyved

with the 15 rj nonocl ponal anti - 6,.ant i bodi MAR 61D, 67A and 89A.
Flo 22 Thdlpth TRETRBRS Breterm Atechor Bk pooxpkBNAPHEE iR ol

anti bodi es AMRBAP HRMAB ¢8R dn &R hdvandéu adyaneRkdnbBAIfMRYdek BSiagmice nodel
using mce engrafted with the tunmor cell |ine NEC8. 2017 days after

engr af t ment emgraftedewishithe tumor ¢k limENELBs with the CLDN6 specific
ant i bodi es B 61D, 67A.and 89A. T . .i.ared for
addi ti onal é’gs/sa%tf’b\ net rgergunr%\‘/:? Va Q%F%tgggé{oﬁe%%@gﬁlgee SEILE\[/)#\%%I Eof m ce

treated wit hniibedyCoNGAB Q). fThe tafior ResivéswariMeBiterkD fanddditiéndl BY. d&AS Fi g.
23. Therapeutic effect of anti-CLDN6 murine nonoc] onal anti] b&%i es nuMAB 64A
and 89A in dA)abesiesyak plebihenisd PrelasgidTurviNelad| migs tisatedi vl B8 drldPNed with
NEC8 wi | dty NS ?B"G stabl e CLDN6 knockdown. MuMAB 64A and
89A only sh%&e‘?ﬂgrapeul}lﬁgﬁﬂé{ ec%lblﬂ%)'m' ce engrafted with NEC8 30 wil dtype
but not in mce engrafted with NEC8 CLDN6 knock-down cells denonstrating

target - specificit f the antjbodies inviye. WO . .
2011/ 057?88‘3%?1 2o PereRRse %.éfzav{lﬁ’éh&?ﬁewrm grongslang), antibodies, o

chi mVAB, §1D, G B §iD, 374 A 89 AR Ah HavAHEAN 2k EntNRHBEr 478 motlel dbivige
resi due nunber alanine' or wldtype residue nunber glycine' in case of

wi | dt ype- al amiceepgriftadewith ¢hetrimer eedl lie NE€85 gi ven in the single-letter

code. The amgn ids F35,  G37. S32 and | 133 of.the firsf .
extracel | ul Caﬁ%’ﬁ@?ﬁ TP e (’?ﬁf}%ﬁﬂﬁgﬁiﬁ#@% Hyrpeas b leffeé%tit%lﬁle é\?lf]ﬁ t he
CLDN6 speci faginghir@iefit antddogbe@ SNEUBMRELEIdRs. @binpdidd téntle &ARne Radi due

140 is essential for the binding of chimB 89A and it contributes to the
bi ndi ng of ciitihedy Gemreingrosmsathe inhikitien jof fumpn growth WAR agligysy with the

ext racel Lul ap, ARl Gfet 0, SRMNEONIAITRIVD §115 47X GEAEIAON Wi th chi g

67A. Al thoug Yiunot 1 Uor escence experinments con e expression of
CLDN6 nutants P28A, WBOA, (A9A, L50A, Wb1A, C54A and C64A they did not show

anti bodi 65 vEEn 22nAderapius MBRISTIASISEE ORGRH CRO N RLEBe FBORRRIARRY | ed
here is antibodies muMAB 61D, 67A and 89A in an advanced treatment xenograft
model using mice engrafted with the tumor cell line NECS.
20 17 days after engraftment mice were treated for 42 days with the CLDNG6 specific
antibodies muMAB 61D, 67A and 89A. The tumor growth has been monitored for
additional 49 days (A). The survival plot showed prolonged survival of mice

treated with the CLDNG6 specific antibodies muMAB 61D and 67A (B).

25  Fig. 23. Therapeutic effect of anti-CLDN6 murine monoclonal vantibodies
muMAB 64A and 89A in an advanced treatment xenograft model using mice
engrafted with NEC8 wildtype and NEC8 cells with a stable CLDN6 knock-
down.

MuMAB 64A and 89A only show therapeutic effect in mice engrafted with NEC8

30  wildtype but not in mice engrafted with NEC8 CLDN6 knock-down cells

demonstrating target-specificity of the antibodies in vivo.
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15 consistent with our inmunization strategy using DNA and peptides of the
EC1 donmain of CLDN6. Fig. 25. Alignnment of heavy chain variable region
ani no aciwogengusmses of CLDN6 specific antibodies of thecrmeeenbioossss 20 The

CDR b e Q. 26
A gnient of Fiet g R0, styae R et pearng e of S VKB SHE QK 6A Bnee
speci fic antggdi es of the invention. The CDR sequences (LCDRl, LCDR2, and

LCDR3) are outlined by a box. DEFINITION OfF TERMS |In order that the
present i nvefanige m}anb%amn@n%aau wldtvmserﬁglﬁi%dmn@éf glenief O navildteper i r st

defined. Addj 1@ d
5descri pti on. ELFﬁI’OllEImﬁJ [g'l-%c#”esn@gg% ?fg{'lilfifygn ghr? the ¢ g%errég |§‘%}a§’f (%fel ow,
unl ess t hae cgméleiﬁthequier-&stederT\hesammmeldadBd G689 @' posabbj Vaxrofati ons
such as ri onpri, SI wi ||l be unde stood to t he

i ncl usi on OPR‘ fzrﬁtaﬁxéﬁcaﬁ’r‘ﬁe@ma“i@ %@P‘eo‘fnpé’t"éﬁ rﬁé‘?‘lt%

| ntegers or ef SRk GikiMOlniffic Aot tif{AIR BY DOAR! mrmﬁrs% "RERGe or

step or group mbers, Integers or steps. Thé tefns "a" and ' and
"the" and si Hi0liaessepfidrfenthe hisdidg ofichigAR 8AAend ibéontrkges blthgbmdeng ofvent i on

(especially in e f the,.clai 0 be, construed .t o cover both
t he singul ar }HWtfo ﬁg ?’tffé?g Hh?‘g@go%twlv@aégl ﬂ?&?%?’étﬁac ]é'}?i AOBR Pl oy |y
15 cont radi ctedNgy e&mlaaﬁes Recithat iigerfion anaas QhinyABUes7Aler Rltholigh nerely
intended to serve as a shorthand nethod of referring individually to each

separate val m@nﬁmﬂuom@fcwqehexpeﬂn@ntsam@m@mtbg SRPLEHEPNiOf &?Hﬁlﬁc@ﬂl&'@t%er ein,
Podivl dual | d#?fiAv% ’I%‘id:&:o&?@& \ﬁﬁo‘és escrl §p§%hfx' % can t By dhobl el S

i ndi vidual l'y cite erel’n her el e perforned
in any suit ablembendeis Ytibag Bohelivi ®ason2Gei cuhinottecluierinteracdon adfheumi se
clearly contradicted by context. The use of any and all exa

exenpl ary | afiyibagies (with t esesad’&lﬁoa??qs Altogethgle dhe sPEPRE AS 196H ngﬁgigrw ely to

better ild ustyafent R BMF 122% gg&@egmge Inade gesﬁtm Qf RO Bhe scope

of the invention ot herw se al rre gua peci fication should
be const r ueddamaindiGIAN6g any non-cl ai med el ement essential to the
practice of the 25i nvention.
Fig. 25. Alignment of heavy chain variable region amino acid sequences of

CLDNG6 specific antibodies of the invention.
20  The CDR sequences (HCDR1, HCDR2, and HCDR3) are outlined by a box.

Fig. 26. Alignment of light chain variable region amino acid sequences of
CLDNG6 specific antibodies of the invention.
The CDR sequences (LCDR1, LCDR2, and LCDR3) are outlined by a box.
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Claudins are a famly of proteins that are the nost inportant conponents of
tight junctions, where they establish the paracellular barrier that

control s wbeoflwwsef nolecules in the intercellul ar spacerhwbywonssel | s of
an epitheli @ﬁﬂﬁ @ﬂ t ransmenbr ane proteins spanni ng the nmenbrane
4 tinmes witﬁﬂ?ﬁ ﬁglﬁiﬁ ﬁ the C-termnal end both |ocated in the
cytoplasm The first extracellular |oop consists on average of 53 am no

acids and the second one of around 24 am no aci ds. DN6 and CI.LDN9 are the
most si ni | arlnpedsehat the presentamprptioRnnpy be mpge readily, ungersiqodg Ceriid TSy e n

nmeans cl audi i e . , - r , a
CLDN is a hua?refarafpr Bﬁﬁﬁ#ﬁe&gé}bgﬁgcﬁm 6" Sr %%bﬁ@ﬁtr g’F g{’\%lsoug otﬁéhﬁdﬁgér?eém&

and, in partdes¢tipaion.to (i) a 5 nucleic acid conprising a nucleic acid
sequence encodi ng the am no sequence of SEQ ID NO 2 or encoding the am no
sequence of SEQ ID NO 8 such as a nucleic acid conprising the nucleic acid
sequence of ﬁﬁ%%t@u{\'%is LspRéifichtion and®tRE @iain€ QPRER FHIEw,! BfleyTHROCE R
sequence of SEQTD NO 2 or conprising the am no acid sequence of SEQ ID
NO 8. The frequitesentheraiss thed word SeqmpriseClapi6vapintns sushyas "Tompoises'iadds ami no

acids 28 to 80, nore,pr r.abl m acifds 28.t0 76 th ' id
sequence shofA™PHSBEQ YVEI %6 u‘%&/e(ﬁo?cﬂgo éﬁ]ipf?'o thee ilr%f?%sé%nug)frf]cae S{s%ﬁe?vn\}qr{% :&r?% EQ ID
NO 8, such @fegbhér P B0gRGH Gf HRAMRAE EntEHANOr 5tBpsIBR doD i xclusiobhsf @wcond
extracel |l ul ar Igoop of (_:L%)NG preferably conprises amno acids 138 to 160,
preferably aetheromgmbers intagertqy StEDOr FIOUR O Megrabeh| iPtegais Y Bensddhe dAgmsy 157
of the 15 am_po_acld, se c i _ 1 jd
seqguence shovn af’ﬁ %&%&{ﬁ% glgsagj\ggﬁ%a}?%?%e&gagﬁi%ﬁgh%%@ e%&gl?g%@g{em%%g{v?m in
SEQ I D NO  6inv&aion (Bipesiallang tieamareskt o the atsmk)drarto boopsstmeed fecaist pothor m t he
extracel lular portion of CLDN6. 20The term "CLDN9" preferably relates to
human CLDNO, thansingilar paid ithe| Bluraly ginlesy  gthaiyasg ndicate ?’SWHP i ¥ fFSE Ynucl ei ¢
aci d sequenc [ ' ?lie%ﬁ h83eMs r9erfK iffehdedtolr Ot €i n
conpri sﬁlr%g t en?lggrll%%g c‘%oggegg%éelﬁgg&g E%Sﬁitf)v%?% 9. e‘{'}héq firr %;égeg%:{lagel | ul ar
| oop of CLDN@rpy &festebthynd orprodsesefemingindividinllp 8 each7@paratet g aci d
sequence shown jin SEQ I D 9. The.second, 25 extracel.lul a Q of  CLDN9
preferably CHHPIY Q@sra&ﬁ?'ng}o%f henyse @%icg&do?erfﬁle % n%'gl(}{(l:cl{u&l svggll?eglsce
shown in SEQnt:QgBQte@intc?‘%hg_sf)édiﬁ&ati%ﬂdassﬁ’qt)%r@Xﬁdiﬁi@l@hlﬂjd lréditell dRp&nprdif er abl y
formthe extrac ldvlijgl arbpchtl on of CLDNO. ;Il'he ter m) b%%“ﬁr ef ettrgargle'%/

rel ates to huwtiedCliesrbedherein ¢ambe pirfaymgd in agy gyijabg o E¥SeRtBCTAt I
conprising a.nuclei.c acid seguenc codi i S c 2@ 1D
Ko 10" G imieaied e o oS AP tRR e b ADRG R BRET B 9 (o
10. The fir sj) exdrigie!or ekamplaep pnghadel N4 "sucH &' pipryvidedrhereineis inendm aci ds
28 to 76 of the am no acid seclgence shown in SEQ I DMO. Th&l second
extracel | ul ametabpfp sttecilivgrajsribe apvgplign anshines HEEPA HOPsOn f SEPe159 of

the of the invention otherwise claimed. No language in the specification should be

construed as indicating any non-claimed element essential to the practice of the

25  invention.

Claudins are a family of proteins that are the most important components of tight
junctions, where they establish the paracellular barrier that controls the flow of
molecules in the intercellular space between cells of an epithelium. Claudins are
30 transmembrane proteins spanning the membrane 4 times with the N-terminal and
the C-terminal end both located in the cytoplasm. The first extracellular loop
consists on average of 53 amino acids and the second one of around 24 amino

acids. CLDN6 and CLDN9 are the most similar members of the CLDN family.
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WO 2011/ 057788PCT/ EP2010/ 006888 am no acid sequence shown in SEQ ID NO 10.
Said first and second extracellular | oops preferably formthe extracell ul ar
portion ovoGhi4s7788he term " CLDN3" preferabl y relates techwpranoGdh8, and,
in particul 0 (i oy cid ol [ I Cicd pgsiuence
encodi ng thgﬁgrﬁ C)e%%\énceu%?detéeé %IIB r1‘\% lr? (?I [ 1&%&%&;’% g?hbgomrl si ng
the am no aatEDN@GHe CIDNS. FbfrdbDy, NTLDN. is Ilh&mhnICHIDI‘éxt racel | ul ar | oop of
CLDN3 preferably conprises am no acids 27 to 75 of the am no acid sequence
shown in SEQ ID NO 11. The second extracellular |oop of CLDN3 preferably
conprises a ingh$ HAAD lﬁ}ﬂaﬁ"f@ﬁ@i sh SOPERERIS RO al N SEQ
ID NO 11. g&% rg? and ptsrgfgg)aﬁg’ gl(%t%%e ul'ar Toops prePerabI y fg?%the
extracel bul aftucjei¢ hcldrcoﬁfpn@]n@MSnuc'I[éle aghibsegueles enchdidg mmnsmmnm dfncl ude

any vari ant s_ of [ equenges,  in particul ar e vari.ants,
conf or mat i orf%’gQ' ég\“g ﬁﬁr engofing the gy '?Oa%?ﬂgemi@fgg@ﬁ% @%3 uﬁﬁuf’% agiedeicpeci es
honol ogs, | rhcﬂiircHnBHglﬂé thd 3@l &l S’%ﬁﬁetﬁ@tdﬂ %mememtor 6‘0 @lpkkinC

variant relates to an alteration in the nornal uence of ene, the
si gni fi canceconiprisingthei aniof tagid saquersgrof WDeN@ Wec@@mﬁé?& arpineen

identifies nu rous al a [ log is
a nucleic acar SrAUERT A ch%a#t(?&ﬁ ?ggugn@é @ﬁ thd%lﬁp?lgl%eﬁt()f?&ja%? ?P&?Q&S;Dgl n
from thap ofcopbrisedianfifo Abidk €18Ct0A80,dmoke pfafmblgcarﬂmsmnm to Ti6eoft efem
"CLDN' shal |l enconpass (i) CLDN splice variants, (ii]

CLDN- post t r aaningracsshsgangndeshprndn SEQ 1RMQ: 2 95 e %,rmnar%%ﬂ PORUERSS G WPar i ant s
with different | at i) DN
conf or mat i onrﬂvs}g(?g%ﬁié ?’i é\/‘ﬁgﬂégi{]%lgﬁlggcwr eﬁg?‘?é%ghﬁgdmﬁ 1\gd(%n‘{:e];}‘gr_el at ed
vari ants. Pretefidbttyaceldull lobpio$ qmmé@pteférabliytcsmpailséwammﬁcao'rdfsdﬁﬁuo i160,, CLDN6

has been found to be expresse or exanp n ovari al I
cancer, gastl?rleﬁef%zl%\h@@rlno B‘i‘@%k‘f E’ah%germorﬁéﬁg?r?@y@élﬂe&acr&ﬁjggﬁ ae7 8Fg%ncer,
skin canger, ,fg ad%gi*g@]ueﬁb%aéﬂo%gﬁ Sm'?ﬁrNoS%Fﬂ{@aﬁmn'al dcfd Shfubndeadhon, I enal

cell cancer, nary bl adder cancer. CLDN6 Is a Eal‘tl cularly
preferred tam@QfIBrNOh& pch e thd azmmaradtdcnequmatSh@\Mn 1105 VE} NEH 60§ﬁt§1er in

particul ar oyari an adenocar ci hgma. and ov ancter argi g..cancer,
i ncl udi ng snirst 2pd|secq S‘t@ﬁﬁ%‘g?r @@Edf)re%ﬁ’h I T I?x raéF]In&%ﬁRaMégn%fgr
(NSCLCO), in papnNgul ar squanmous cell |ung carci noma and adenocar ci nons,

gastric cancer, breast cancer, hepatic cancer, pancreatic 35cancer, skin
cancer, in particular basal cell carcinonma and squanous cell

20  The term "CLDN9" preferably relates to human CLDN9Y, and, in particular, to (i) a

nucleic acid comprising a nucleic acid sequence encoding the amino sequence of
SEQ ID NO: 9 or (ii) a protein comprising the amino acid sequence of SEQ ID
NO: 9. The first extracellular loop of CLDN9 preferably comprises amino acids 28
to 76 of the amino acid sequence shown in SEQ ID NO: 9. The second
25  extracellular loop of CLDN9 preferably comprises amino acids 141 to 159 of the
amino acid sequence shown in SEQ ID NO: 9. Said first and second extracellular

loops preferably form the extracellular portion of CLDNY.

The term "CLDN4" preferably relates to human CLDN4, and, in particular, to (i) a
30 nucleic acid comprising a nucleic acid sequence encoding the amino sequence of
SEQ ID NO: 10 or (ii) a protein comprising the amino acid sequence of SEQ ID
NO: 10. The first extracellular loop of CLDN4 preferably comprises amino acids
28 to 76 of the amino acid sequence shown in SEQ ID NO: 10. The second
extracellular loop of CLDN4 preferably comprises amino acids 141 to 159 of the
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WO 2011/ 057788PCT/ EP2010/ 006888 car ci noma, malignant nel anoma, head and
neck cancer, in particular malignant pleonorphic adenona, sarconma, in

parti cul avoyn@sras sarcoma and carci nosarcoma, bile duetTapeenossssincer of
the urinary bl.adder,, in particul r i l. .¢el.l carcinog and

papi |l ary Cgpgp%aﬂgﬁe%e@ﬁgﬁh%’ghgﬁ?b!lﬁn% rtlﬁcr%% l_r% apéﬁ?ﬁon eefqﬁa%egllugr noma

i ncludi ng cliggys préfetablefvtin thebktr&RlGlanpoftioadd CRAN4.| ary renal cell .
carcinoma, colon cancer, small bowel cancer, including cancer of the ileum
in particular snmall bowel adenocarcinoma and adenocarci noma of the ileum
testicul ar ryon [ I t gl ' r i : [ cancer,
tosti oul ar cRGmn G PR B DS PR 1 AL B S BLa O
and 10 epbr ywliefc hed icofiprigingCanesiéic avidedeqhenceanceding ahegarhimocseliericaradr such
as a teratocarcinona or an _enbryonal carcinoma, .in particular e& cell
tumor of t hSRQIPiNO: Ah@ri(iiba peatai comnrising he ATHE? @6 FAIDKE ERAiHent |
the cancer qGeRperRoRRELakadittal bddGNELBKA! SRRkl LompAIAU o LR ! he
group consisting of ovarian cancer, | ung cancer, metastatic ovarian cancer
and net ast atd7ctd Ghgofctmecanino lasiPrseduenadlsiown e IWQriDalNQ@ahtethé seand
carcinoma or an nqcar ci Pr ef er abl t he | ung can i rci noma
or an adenocEHess , O%Bkm} BEﬂ? af;@ Ct?%’?ﬂﬂ?ﬁ? o (o %cé%cgéfd Eoui%{i 3g%§
bronchi ghar £3h6BRMRqXncESRAGRIPERO BARERAAr SAiBTHE antiRetid cxifaediuient , t he
tunor cell associated with CLDN6 expression is a cell of such a cancer. 20
The term " pdpopsopreferabiy faym the gxtracgdulap portigniaf GLd¥dct to a particul ar
structure such as an am no acid sequence or protein the term"portion"

t hereof nmay designate a continuous or a discontinuous fraction of said
structure. Prigfajoabldescribe@ CLDNNseqlierds atine ¢ vhriafgudarl wqopidesda at

| east 1% at |east 5% at |east 10% at |east 20% 25 at |east 3Q%
preferably cartiadas mygegts.psplicer apTigntat corfagpatiy, ipripEnDr idicappyanis, | east
60% nocre pr 2209 r e LeasiuBiy and
msi prdter dEry ey el oHafS fhotiGR, IR AR haR Yidh heARInERY
sequence. Prgéshaliyallélic vahiantrelatésan ansltaratios dotiteinonaalssefnectiofa geae,d

di sconti nuous fraction is_ cqnposed of 2, 3, 5,6, 7, 8, or .nor arts of
a structure,t}l%a%ﬁuf%&?"’cceb%f Ng“ ' 3D ofisht P‘i‘ﬁ&?f&s%éi%ﬁtg%’le PHEeRT e X ifPe. For
exanpl e, a dyseosi ARl LAckd Qarigits 38r aNkiNeh 3ehd ACHEBRE oo s aomposed
of 2, 3, 4, 5, 6, 7, 8 or nore, preferably not” nore than 4 parts of said
am no aci d seglenedd onheriesd acid scquepas withraediffierent ypasaywf iosigin fom| thataf 5
continugus amno acids, at |east 10.continuous am n (o] p rably at

| east 28%%onft g’ﬁ’ﬁﬁlﬁ’éwg}ﬁ ?1’:6& SEAERnO ﬁ?lgfsg?‘beBFglogle 'ieggsg L%\II c%ir?%li Jﬁﬁéﬁgg%wm no
aci ds of thejpnEIONAGHHcS SARRAGE- (ii) T DMpbBitrafsMtionaRy dmoliifRgneatiintar e used
i nterchangeably herein and refer to a continuous elenment. For exanple, a
part of a stpardeulasty inchidingvaiantsnvith diftarent gbpgaylatorosuchas Neplycowiaioa to a
conti nuous el enent..0 [ : . [ r rggqent  of
a structure Sﬁ?e%%gélé)of:;lfﬁg%%ﬁﬁloéggﬂ%ﬂr\garcl)@t%\? ?g]r)\%:\]?%ngg ?%étggg??iés of said
structure. Feyn-€hadp|related pafitmton,Prefepbly, ar CLDN agngpneseof ianitephdtope or
peptide is preferably imrunol ogically equivalent to the epitope or peptide
it is d@5i verprfermation.

CLDN6 has been found to be expressed, for example, in ovarian cancer, lung
cancer, gastric cancer, breast cancer, hepatic cancer, pancreatic cancer, skin cancer,
melanomas, head neck cancer, sarcomas, bile duct cancer, renal cell cancer, and
30  urinary bladder cancer. CLDNG is a particularly preferred target for the prevention
and/or treatment of ovarian cancer, in particular ovarian adenocarcinoma and
ovarian teratocarcinoma, lung cancer, including small cell lung cancer (SCLC) and
non-small cell lung cancer (NSCLC), in particular squamous cell lung carcinoma
and adenocarcinoma, gastric cancer, breast cancer, hepatic cancer, pancreatic

35 - cancer, skin cancer, in particular basal cell carcinoma and squamous cell
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10The term "an extracellular portion of a CLDN' in the context of the
present invention refers to a part of a CLDN facing the extracellul ar space
of a cel Iwendiprisefser abl y bei ng accessi bl e from t he out sipde/Epboisaiasgel | ,

e.g., by antjbodies | ' B = rably.. fers
Fo one o morBOEk PR AENES RHATSRE edf 58 neck (BRLE 5 phnichlaE AL
extracel | ul aplepabiphidy adéddod, Whiaedonias pihef parabliyr Spegaofialc totanasaiardl CLDN.
Preferably, said part conprises at |east 5, at |east 3t |.east .1Q, at

| east 15, atcareingyaronma, hilq duel canger, granger pEahg uswary PladdefeiipPBHCHYr e, The
term " CLDN X It h f . "1 dﬁ{rﬁ to
relate to n?’?%@@%%%ﬁfﬂc%ﬁo&%ﬁ h%gg&n%aﬁc-lgglhg’t Efrd ge, Qﬁ%’ggabl y&ggt?ur ally
f ol ded stsat erenall&lIPcatieombliycluding dear roell Gemll call saodisdred and phpillaey =nalf ace of

a cell"™ neans that, the DN is assogiated with, and,.| ocat ed t.he pl
menbr ane of <& FrEBPPA ‘E’r%ﬁ“ﬁerafmfaﬁégwegcaﬂﬁ?rt “k??“dc’%caﬁfﬁ\fﬁb? élf:'é'?’gma;s/n?he

extracel | ul ap,REgh Ahalll aeR1 t iRn6&rEiAGHRh| BhAT aRBERciAbmaab ®el lle@nd is
accessible fromthe outside of said cell, e.g., by antibodies |ocated

out si de t he welidularTiembayuati car¢ioamanyplasen@i r ehnriogarcinggia eearvicals caager,
exanpl e, the, association may b ne. of : '
SRR PR i, 30l TR Ral o ARRGP IR OPE, B, o

or nore lipi ction Wt er protein,

l'i pi d, sacchanb8®nicokestittiar @htetCtuténd tahcezam perhoweitl tamot heachubera
| eafl et of the plasma nenbrane of a cell. For exanple, a CLDN assqci at ed
With the surfestecasfingma oF pn gEPrynahcarcianaideifpaieniay Hegmmeell tugor of theyt agr g

Tebr ane B OfSh{: and it Mo Al OB ARBlepl! A 0RO bRy TRY chifec? delte! 1

associ ated w ’the surface o Interacting wth another protein
that is a tragscmedraite CLDNG exprebdiib is sekesedciratme thenigtdupt benssstinfack of a
cell if it is |pcated af the surface of said cell and is accglssible to

bi ndi ng by CPYSUBNLSBRESTf lURE LARGHYFRSIate QU IanCanAer g etagtgliGGRING CAREST) o 4

enbodi mery s, parGably, BRI Mriah ¥aAcd: 45 aZ&EiRYmAaT: Afl RlchOfhr@hofh DPRIMBID, its
cell surface 1s a Cell expressing CLDN6. It is to be understood that in the

case where CiheNBng sanespis esmetindiya crdrl adenpérscigpDrGanskpreferablets hapndhielne
purtace o o2 d.e Sl B RN BB SRy REFGRIF S D T
Sé iDy g 2| : t S sMbbd@&Rnt, ith@tumdritall dsktRidddWithCIADNE Gixptesslomvid 41 célhef suvhface of
cancer.
20
The term "portion" refers to a fraction. With respect to a particular structure such
as an amino acid sequence or protein the term "portion" thereof may designate a
continuous or a discontinuous fraction of said structure. Preferably, a portion of an
amino acid sequence comprises at least 1%, at least 5%, at least 10%, at least 20%,
25  at least 30%, preferably at least 40%, preferably at least 50%, more preferably at
least 60%, more preferably at least 70%, even more preferably at least 80%, and
most preferably at least 90% of the amino acids of said amino acid sequence.
Preferably, if the portion is a discontinuous fraction said discontinuous fraction is
composed of 2, 3, 4, 5, 6, 7, 8, or more parts of a structure, each part being a
30 continuous element of the structure. For example, a discontinuous fraction of an
amino acid sequence may be composed of 2, 3, 4, 5, 6, 7, 8, or more, preferably not
more than 4 parts of said amino acid sequence, wherein each part preferably
comprises at least 5 continuous amino acids, at least 10 continuous amino acids,

preferably at least 20 continuous amino acids, preferably at least 30 continuous

35  amino acids of the amino acid sequence.
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"Cell surface" or "surface of a cell"” is used in accordance with its nornal
meaning in the art, and thus includes the outside of the cell which is
accessi blwoto1ism$sng by 10protei ns and ot her nol ecul esPCThEP2€@0p0638Si ON
"CLDN expressed on the surface of a cell” means that the CLDN expressed by
a cell is found in association with the surface of said cell. 15According
to the i nvenTh®ferfas DiVart! andOfragmbat’ cané usdd ihterxiungssistd Herein anélrefeand 4 s not
substantially associated with a cell surface if the |eyel of expressjon and
associ ati on Fentingois clemepard $EMPIH et M HSEUHEROCHt 10AR iHIPP £EKht a

cells or pla t] : bl y¢i f LO Iﬁ;ﬁp&lo

associ ati on ?egﬂ{ergcgsdrﬁﬁgﬁmlg{jff& glr5 gf%(%ﬁggﬁé}gléé?s{&ittﬁgﬁ a@z})& ﬁ%@qﬁb'zlg% 1%n’0a. 5%

0. 1% or G O5parofor tahfragmpntesss a cstruanhuale oefamblyc cahprises i anepbromne dumeionsl or

pl acenta tissue or even. | ower. PEef erably, CLDN6 is not supstanti a}.ll
expressed i nPERPERIEE 04 $gid; rychreg B%F’é"?ﬁ’ﬂ?%l??%?é’o@i%&ﬂﬁ ] argurface
if the |evel eﬁfopsxcprr Eép?id@@s%l‘éfé?&b??f%hﬁﬁ&r%ﬂbg?megqﬁxiireflént' RVele SpitdpePsessi on
and association’in non-tunorigenic; non-cancerous tissue other than

pl acent a ti spemidoyt indemvadefrehan 2-fol d, preferably 1,5-fold, and preferably
does not exceed the 25 | evel of expression and association in said
non-tunori geni c, non-cancerous tissue. Preferably, CLDN6 is not

subst antji@l | YheXehe 956 Exirdcelluth! pordbd dfsa THDNSULS ttAdtdodleky ofIBO Prédead Wi t h
a cell surface if the |l evel of expression or association is helow the

det ection | i imventigiiredersite atpast peo LN fasipg dhespracelulas space £f idotell ad 0o | ow
Pt DAL Pel SERRE OS5 _
0 allow '”S{eﬁegatlﬂﬁ b @és%‘@g\l%b{hstﬂ%h&ﬂg'o?galﬁ‘égﬁ,dec.%fF§ gﬁtg%%késﬁoca%&

According to &N on expressed In d I'S assocl at ed
with a cell sukidacke tdll. Phefelablielthofernaxpfeesti one amoresxtacdlulavioepscmeds t he

| evel of expression and association jn non-tuporigenic, nop-cancer ous
tissue ot her Pahhsrest 95 @py qther §§§§%€eﬂﬁi@éi’% %P)ﬁg?}\' ﬁ@}l%h tm&g?ﬁ%mﬁmﬁjc
preferably 105folder HRE - i Oaf 1ghd -8, BY Rhr@Dhy .
et a0y, Ml alol R0kl i Q0 ot 4, 140305

2011/ 057788 PichstaP2 6110400638 8cast 30, car atkehst SOunfing ecid$ ot merd. evel of expression

and association is above the detection limt and/or if the |evel of
expressi on and association is high enough to all ow binding by

CLDNG- speci f irfe fittnl "ROIDNQ 2sRRBRE Wvith tiResuefaté 6f a BUIETiStabd Mndecdiddbrossptessed
in acell is expressed or exposed on the surface of said cell. 5 The term

"raft" refer to nasiveELRNhi. e gL in-itsnea-denatuessh prederably diatyralhp folded state.
i d i | d.in th | £t . f
Coi 1 T apProtfghS; medet RIS ool B AR ack BP RLc® HealPRMA A ©) 8

thei r abbil i QLDN if @Esviaied wWabiginddaseal atake plagaameaggiregstses! cetiawhefefrect t he
protein's function. For 10 exanple, the translocatign of CLDN6_nol ecul es

into such st Audeast és patfefethep &iliNp airterably Hist prERpelulaprportien. pfagserhe
I nvention, cLeal&fu@, E%%Q ofER !ctep| a%ﬁ LR 930%%2&%5@995’5&@%&,@?@? In

t he pl asma nenbranes. ch a hig ensity o antigen-anti body
conpl exes cabyentdbbdieeidchied entside thevadl. dhe absachationongy berelirectsyrsindiredur i ng
CDC. 15 _ .
25  For example, the association may be by one or more transmembrane domains, one
or more lipid anchors, and/or by the interaction with any other protein, lipid,
saccharide, or other structure that can be found on the outer leaflet of the plasma
membrane of a cell. For example, a CLDN associated with the surface of a cell
may be a transmembrane protein, i.e. an integral membrane protein, having an
30  extracellular portion or may be a protein associated with the surface of a cell by

interacting with another protein that is a transmembrane protein.

CLDNE6 is associated with the surface of a cell if it is located at the surface of said
cell and is accessible to binding by CLDN6-specific antibodies added to the cell. In

35  preferred embodiments, a cell being characterized by association of CLDN6 with
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According to the invention, the term"di sease" refers to any pathol ogi cal
state, including cancer, in particular those fornms of cancer described
herei n. "Woensss7ssnvol ving cells expressing CLDN6 and lpeirmp2eloaossss eri zed

by 20 i ati f CLDNG, with thej ’ di h
hventi on ¢ Ao Bes o cah FHESUTE GLPP. 1S darF angr ot uldb i HE e o

organ is prefgLrainpNGGE %ﬁ@%ﬁlseaqsweélgg tROCLIN S hRbSlaled Wit el bilryackisfsue or
organ. An increase refers to an increase by at least 10% in particular at

| east 20% awid eedlsmay0sly he aperiom ofoloosxpaessek@EPNO0% at | east 500% at

| east 1000% at |east 10000% or even nore. In one 25 enbodinent,
expression and association with the cell surface is only found in a

di seasedst i SEEterrith k€l expyifg aICIIDNN peférabllytriant iigs ysidicsl] capies asEDN
According to the invention, diseases associated wth_cell s, expressing CLDN6
and bei ng cHyisciustace.d@- thatdhes 6PN isé‘ﬁs%fatﬁmt%%“ﬁfa%%fﬁ“g%ﬁ' surface

i ncl ude tunor di seases such as cancer diseases. Furthernore, according to
the invention, tunor 30 diseases such as cancer diseases preferably are

t hose wher ei 'Cdllhairfasgtosr 'Gatfhee affa ol de nsedahlascardgproe switlOtOhGrmzal dneanmg
characterized by assocj ation.of CLDNG with thlg{%{ As used

. | | f .
herein, a "tYhiBf 2 addaysincludeshe opiside:qf ghejeed é‘@ﬁ?%?ccg%%?qeﬁ‘gﬂ’ing by

35di seasq" ippldides birssasqi&har acteri zed by aberrantly regul ated
cel I ul ar%%gr oélr\neh, 38d V\Dr2011/ 057788PCT/ EP2010/ 006888 proliferation,

differentiation, adhesion, and/or mgration, which may result in the

production of, or tenden, roduce tuynors. andfor tunor t 3¢ By
"tunor cell "{"}?ese’ffgﬁ%ﬂona?%ﬁo&% Ssecd:?rf ek?é‘ffa&er 86\& ‘B Ié‘e?‘ésgﬁl (t??ﬁlﬁ?@élé rol | ed
cel lular probifk&sed b cant Bemd inusescidtonovigmhaishifhcd dfsafi deliul i t hat
initiated the new growh 5cease. By "tunor" is neant an abnormal group of

cells or a tissue growing by a rapid, uncontrolled cellular proliferation
o o ROt W TN ph bl ke pmmant
and functi ongdt aiefadiidlat iassociatddnwithea rell nadrface S dies levet! ofi saxprdsyiohoamh a
association is lower compared to expression and association in placenta cells or
placenta tissue. Preferably, the level of expression and association is less than 10%,
preferably less than 5%, 3%, 2%, 1%, 0.5%, 0.1% or 0.05% of the expression and
20  association in placenta cells or placenta tissue or even lower. Preferably, CLDN6 is
not substantially expressed in a cell and is not substantially associated with a cell
surface if the level of expression and association exceeds the level of expression
and association in non-tumorigenic, non-cancerous tissue other than placenta tissue
by no more than 2-fold, preferably 1,5-fold, and preferably does not exceed the
25  level of expression and association in said non-tumorigenic, non-cancerous tissue.
Preferably, CLDNG6 is not substantially expressed in a cell and is not §ubstantially
associated with a cell surface if the level of expression or association is below the
detection limit and/or if the level of expression or association is too low to allow
binding by CLDNG6-specific antibodies added to the cells. ‘
30
According to the invention CLDNG6 is expressed in a cell and is associated with a
cell .surface if the level of expression and association exceeds the level of
expression and association in non-tumorigenic, non-cancerous tissue other than
placenta tissue, preferably by more than 2-fold, preferably 10-fold, 100-fold, 1000-
35 - fold, or 10000-fold. Preferably, CLDNG6 is expressed in a cell and is associated
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di stinct mass of tissue, which may be either benign, pre-malignant or

mal ignant. Preferably, a "tunor disease", "tunor-rel ated di sease" or

"t unori gemoeodisemse” according to the invention is a CROTAP2@HEBSL, | . €.
a mal i gnant d| eas a r a
"tunor di sea%’g a Geﬁlfﬁggcer ﬁﬁgﬁn@aela‘?sf eéggegsm%l;md 1%1 %%glr%{lmg% %:boggégég&gm%

char act er i zegilyari® § BXDERS DNk ptdsbdR aaaohsb@mgmchamgntmugledo faylow

association of CLDN6 with their ceII surface and a tumor cel !}éeéﬁé&%?
CLDN6 and i sbisfiagaly &1iRN6E-spscifie sotibedipoaddsd oL Bie oSt i referab ace.

20 A cell ex ?gsi g SN ?eQ@gFQS'opg 4384 Qﬁhﬁr%ufﬁge b¥safP&qci ation of CLDNG

with its cel sur ace pre tum)r cancer cell, preferably
of the twrors and cancers descrl bed herein. Preferably, such cell is a cell

ot her than a | acent al ceII Preferred. cancer d cangers
accor di ng t olhthdermy gatti ofsfers etoséllrl éalgpmﬁ] 3¢ ﬁ % cSBﬁ'é’F‘s Ha’r?ﬁe
ovarian Cancﬁﬁcro&f}mﬂfﬁ fdattlaah Ry @Pﬂe@ﬁba@i@?&@ﬁ %"f%é"?ﬁ@mﬁ”i@erﬂ&ﬁﬁé 8ha cell.
t er at ocar ci nonm ung cancer, 1 ncluding snal l ung cancer, (SCLC) and

non-smal | ceThe hblhgy ofoatiin PNBELC)Q assncxpwwnhmlsaﬁh dqmams weddbeir abbihty

carci nona 30 adepocar ci nonm, ric .cancer ast _.can e iC
cancer, panc?é&f‘?’@gcé‘ﬁ%ﬁat% k?n fﬁ‘gﬂiéggreg?tﬁs PAPt ffgﬁtl t§? pf)Ot S(\rﬁn‘molﬂcggél nona
and Squqrmuse%hﬂle CﬁEQfaﬂ@l%Baudﬁ%ﬂ ONBNG mBleeniesnto haall sencurReCkftadeder , in
particular malignant pleonorphic adenoma, sarcomm, in particul ar aqr%ow al

sar conma and beunsi b eatibasties obthecprasent imventien, creaipvarhigh depsity of Gk

bl adder, rtlcu 35transiti

carci norra k }ggg 4 gﬁ% r Cofnﬁiéﬁgsf tnlg)gﬁﬁl gi:a%%%%%%ﬁg% %%%?9086888
renal cell C@LDN@%tllgBﬁJaﬂﬂbdw cbmpiexeel danr enable cefficientir avitivatien aofd the
papillary renal cell carcinoma, caolon cancer, small bowel cancer, including
cancer of theomplement smteﬁaéwwlap smal | bowel adenocarci noma and
adenocarlcfl> nona of the ileum testicular enbryonal carcinoma, placental
choriocarci noma, cervical cancer, 5 testicular cancer, in particular
testicul ar sam:asrdm tot et ingentam, tthaer earmﬁédimade"erdﬁerydnia@ytlwhdlegﬂc@lr statancer ,
uteri ne cancer germcell tu suctg tera a% i,noma or an enbryonal

carci noma, |H‘°b‘%§“ﬂg eanceh “ap"d'B? thpge P S?ré iReTe g ¢y

netastatic fornms thereof. 10The main types of lung cancer are snall cel |
| ung carci noma (SCLC) and non- small cell |ung carcinoma (NSCLC). There are
three main siBiseggeesinybliing erdls- srpicksing| CLDNGg asdr GPiRME aragﬁgga%ulgy cel l

adenocartl nofecRER LS8 T IR tFLAGHEE, duspt BecbRUBL 0T inention .,
usual Iy i's safieRpresdbeaad hs)éotlﬁtlér’ﬂﬁl bemgﬁ a diseas@pissue or @rgan is preferably
increased compared to the state in a healthy tissue or organ. An increase refers to
an increase by at least 10%, in particular at least 20%, at least 50%, at least 100%,
at least 200%, at least 500%, at least 1000%, at least 10000% or even more. In one
25 embodiment, expression and association with the cell surface is only found in a
diseased tissue, while expression in a healthy tissue is repressed. Acco'rding to the
invention, diseases associated with cells expressing CLDN6 and being
characterized by association of CLDN6 with their cell surface include tumor
diseases such as cancer diseases. Furthermore, according to the invention, tumor
30 diseases such as cancer diseases preferably are those wherein the tumor cells or
cancer cells express CLDNG6 and are characterized by association of CLDN6 with

their cell surface.

As used herein, a "tumor disease", "tumor-related disease" or "tumorigenic

35 disease" includes a disease characterized by aberrantly regulated cellular growth,
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15smal|l cell lung cancer and squanous cell lung cancer, which both tend to
be nore centrally located. Skin cancer is a malignant growh on the skin.
The nost wormmmssissn cancers are basal cell cancer, squaowEP2@lobessancer,
and nel ano L ona ! 2 | QUStiYPewvRER SEdy reC@PGEthe |t 1S
due to uncgﬁ?ré%{?‘i'r%tgﬁgrﬁgfﬁ‘j‘@ﬁgﬁsmn%ﬁ‘?’%gﬁé‘f &géﬁf%d mel anogytees. Accor di ng
to the invenproductioa dfcartendemon 'to ipsoduce aumers anar thregr metastasishBy |"tumery | ayer
(epithelial cells) of organs. 2% "Branchiol ar, carci npnma" is car,ci.noma of
the lung, th lghts P5aed @tbPQ%Fﬁf?eE i%rﬂ‘éfﬁil?.}'maofapf‘gr‘fﬂcﬂﬁﬁ“’l oﬁ?:lﬁ‘ll%rl es, in
whi ch the negpligsiidh dSeHRingX RNESwRARRInd Bemali IR liAiliated | th néR ErewaWs |1 n
smal | masses within the alveoli. cin may be denonstrated in sone of the
cells and i nctab® material in the alveoli, which also 30i ncl udes denuded
cells. "Adenocarcinoma” is a cancer that originates in glandular tissue.
This tissue is also part of a |arger tissue category known as epithelial
tissue. EpitBel"hahort'iis snt@ni BE ablGas lerdup @f edSorantssae \waswidiglbyoh ragiber
tissue that Ii1nes the cavities and organs of the 35body. Epitheljumis
derived enbryrsosgpied cgllulanpralifergtion mnd ctppdaguesnioaBepw Reisb dias siimyh that
classified . ' - . Arlc part
of "2 gl and, - DFENAEHH, Q80 oLRE BEhiS sHOw Akl B ESRBl] Mol GMnicRrae

car ci nom casrgatieation andsfanetidnabesrdimatiomivith thewdrochl tigsubemansualljeform a

differenti atg,d .adenocar ¢i nonas, ﬁend to.resenmbl e the ﬁ' andul ar..ti ssue t hat
they are may be either benign, pre-malignant or malignant.

istinct mass of tissue, whic
Preferably, a "tumor disease", "tumor-related disease" or "tumorigenic disease"
according to the invention is a cancer disease, i.€. a malignant disease and a tumor
15 cell is a cancer cell. Preferably, a "tumor disease", "tumor-related disease" or
"tumorigenic disease" is characterized by cells expressing CLDN6 and being
characterized by association of CLDN6 with their cell surface and a tumor cell

expresses CLDN6 and is characterized by association of CLDN6 with its cell

surface.

20
A cell expressing CLDNG6 and being characterized by association of CLDN6 with
its cell surface preferably is a tumor cell or cancer cell, preferably of the tumors
and cancers described herein. Preferably, such cell is a cell other than a placental
cell.

25

Preferred cancer diseases or cancers according to the invention are selected from
the group consisting of ovarian caﬁcer, in particular ovarian adenocarcinoma and
ovarian teratocarcinoma, lung cancer, including small cell lung cancer (SCLC) and
non-small cell lung cancer (NSCLC), in .particular squamous cell lung carcinoma
30 and adenocarcinoma, gastric cancer, breast cancer, hepatic cancer, pancreatic
cancer, skin cancer, in particular basal cell carcinoma and squamous cell
carcinoma, malignant melénoma, head and neck cancer, in particular malignant
pleomorphic adenoma, sarcoma, in particular synovial sarcoma and
carcinosarcoma, bile duct cancer, cancer of the urinary bladder, in particular

35 transitional cell carcinoma and papillary carcinoma, kidney cancer, in particular
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5 derived from while poorly differentiated may not. By staining the cells
froma biopsy, a pathologist will determ ne whether the tunor is an
adenocar cwoaor/Br7ssone ot her type of cancer. Adenocar ci ROFEP2€B/006388 S€ i N
many tissues_of, the body due.t h biqui tou L i.thin the
body. While B3 Shdn %1%%{1&8% czeeag rCS@ir%%a?tcgl(laQ%tﬁﬁeoﬁﬁ%lé?h%gg?wggk%‘ong as
there is an @xoGkdiAdnd, Wotdn @ncérQshble bewtl cancerinctudig cmoer afehetleghaimdul ar
and its malignant formis therefore nanmed adenocarci nona. | i gnant
adenocar ci nopaticylary seallobree! t3deneeascippma opnd rAdsROGREEIAANS egg i 4)% nlefBugh
time 10 do SQuidNA" LARAIEN AERIfOM2 idcint CHIPBEArCABTRN. {RgalOleafiedr | an
carcinoma. |t i ncludes ‘the serous and muci nous adenocar ¢ci nomas, the clear
cel | ademoc atestidubare caivdr,t re pandariat nesvicdlad Sedénonar ¢céstioutar teratoma and

" Cyst adenocar cj nona" i s mal i gnant form of a surface Epi t helial -stromal

tunor, a typ%mB‘fYOB‘\‘iaFfisﬁ?l‘ﬂ%r‘?@% er, JHEHfIc £8RFeEp At BETR afells (HBRRISUElNEY € are a

class of 0)’%’&@&%@&5@6@ Ak e cdrBRURR! int fhriRil e batBicdr @fo BE tRvar i an
surface epithelium I

t
nodi f1ed peritoneunm) or from ectopic endonetrial or
Fal | opi an t utestig, rudtie)me¢tagsaticeformbitlerenfoup of tunors accounts for the
majority of all ovarian tunors. 25Teratocarci noma refers to a germcell
tunor that is a mxture of teratoma with enbryonal carcinoma, or with

chori ocarci NPAR A el bk cakdeprar©®GRaE RN Mang Sainthd (BE@IC) and non-

t rophobl asti c and aggressive cancer, usually of the placenta. It is

char act er i zesm#ly cdé?tm)g ¢rspinema dNSG-Oplharg are thiee maipgub-tysa f4hedplr i s a
cancer of th jve 1. i : ) A i

mesoder m prof PFLFRT Tig b SPHE <adGus CAL hngRfeimbk JadRotiuphflo fha
epi thelial olirgy Bell Aingycusinainas Adensm@rdisoraas asoceufitofan appraxdmatety WAYocof
usual |y occurs near to_the joints of the arm or Iegégéﬁ is one of the soft

ti ssue sar coh@g.ca’é}% s g@icer BsyallyHs seerapLphe it WIS aScROsehicer or
renal cqld adanpeal find hoer S0 A ORTARTRET LARROLAAPBERTeAS1 b dindREY

cancer originateS 1nthe lrning o e proximal convoluted tubule, the
very smal | tcdemllydodated. ki dney that filter the bl ood and renove waste
products. Renal cell carcinoma is by far the nost conmon type of ki dney
cancer in adults and the nost lethal of all the genitorurinary tunors.

Di stinct subkypesn@r i§ 8nallighfit growtiCel HeNRITR TAE ndst eathn(oal skin' @Mmdérs asd |
carcinoma and papillary renal cell carcinoma. Cear cell renal cell

carci noma i sbasabcetbeancen ngurmdusreellofaneesnand melanomar Malignant e ReBR under
2T O OSEPP LIS SLSYHTh N5, W 6 REnAlds & S0 he £3641, i, appca
common subt yprlanbbgee cancers formlittle finger-1ike projections (called
~10papillae) in some, if not nost, of the tunors.
According to the invention, a "carcinoma" is a cancer that begins in the lining layer
(epithelial cells) of organs.
25
"Bronchiolar carcinoma" is a carcinoma of the lung, thought to be derived from
epithelium of terminal bronchioles, in which the neoplastic tissue extends along the
alveolar walls and grows in small masses within the alveoli. Mucin may be

demonstrated in some of the cells and in the material in the alveoli, which also

30 includes denuded cells.

"Adenocarcinoma" is a cancer that originates in glandular tissue. This tissue is also
part of a larger tissue category known as epithelial tissue. Epithelial tissue includes
skin, glands and a variety of other tissue that lines the cavities and organs of the

35  body. Epithelium is derived embryologically from ectoderm, endoderm and

40



A germcell tunor is a neoplasmderived fromgermcells. Germcell tunors
can be cancerous or non-cancerous tunors. Germcells normally occur inside
t he gonadwo(owvasy7sand testis). Germcell tunors that oripgirEe@oovdsss de t he

gonads (e.g._in jhea ihslde t | Mk Siied SES

babi es, and W?ﬁ?ﬁlﬁm&‘ﬁh %%gﬁésﬁrﬁgésfasoafdtgg%ﬁ?%%gr}%a’gﬁec HgQ@ong)l;t/ﬁFﬁ:éé%r{r%z,w

particul arl ybeapaithef hi glamd, dshéorigaias hhere havegedretoby prdpetitdsecltss rfesul d¢fi ng
fromerrors during devel opnent of the enbryo. The tw? 1aj or cl ass of germ
cel | tunors @FEnema S¥hiHGHAsMark8MRo lg’éfn' namals, my ‘\‘/dg‘géfe]iuﬁ"%n- i nomas
I ncl ude: t?rcﬁh‘gfeﬁigﬂeg% ocﬁfFﬂ{&ﬁ%?len&?J fesEbR the/ giahd§l§9ti§%mﬁ§bthey are

chori ocarci noma an iTferentiated teratoma. Most cell lines from

nonsemni nemasdeived depthy ahdatpodbdy eliffergotiated caycnatoBasstainingt the scells Heym ar e
conposed al npst entirely .of mcells i ch do not. differentiate under
basal condi _tli”BI_’nssY; atl?ﬂﬁlﬁfdgig‘?owa} ﬁﬁﬂ?’m’é@p_ epr&h‘? E‘HH‘&re’tssano?‘fe&of?rnggmai %tion
such as retiQALolel Gpe 8Pcdier. MricASERSInSMad SanBRBGN Hiafy SRERVG He BRIYCET
cells fromits original site to another part of the body. The formation of
met ast asi s i dueatovtbe ybisuitplsenatyiesd edands rvdthie therkislyo W hilet egeh @iand regy pell i gnant
cells fromthe primary tunor. invasion of the.extr 3 thi
penetration o Set%ﬁeémgﬁ%%?af%el Tkrtaps 8?7@%@ aﬁéli%? gnaélsext%gﬂéénﬁlé’?{mgg’ {hﬁ)ége]tl)’ody
cavity and vessel Sonsiiefbd h8induddit eidbéisngniligaastofotred 19y thebeford ofaed
infiltration of target organs. Finally, the growth of a newtun(ﬁr%f%t t he
target site ¥ispesareingmaaaligant Adsnocagipnmase inyeds spBehtisaiesocadir v en
after the re of L [ JTRr c Ofs RMR/YENt s
may el n AaEYEr v PR, ik 51 R6CPYER WiBloc S s R o
"net ast asi s"canmondiypg oD dvadian WardAdrha 037 18GREEE BR2 GEMus 08&Bmicinews i on
relates to "di stant, netastasis" whi CB relates.to a nme aséasi S, Whi chiﬁiies
renot e from 2FBORAFIRAMES. (her MR (RH radgReFAMINGap ANd o dRe s FRIQIRAT cells
of a squnda?;%nggarg;%?ﬁy atic tunor are like those in the original tunmor. 5
This means, for exanple, that, if ovarian cancer netastasizes to the liver,
the secondary tunor is nmade up of abnormal ovarian cells, not of abnornal
liver cells., The tunor .in the liver is.then called netastati varlan
cancer, not [ TX¥RICBAFEBROMBy!S: W&ggm?go%%rﬁsw ¢ aﬁﬁhe?%{ %Férgalgg%ﬁﬁf)’g‘nd or
conposi tion cdestiddedntigrein 10 to a subject in order to prevent or
elimnate a disease, including reducing the size of a tunor or the nunber
of tunors in a subject; arrest or slow a disease in a subject; inhibit or
sl ow t he, devgl epnent., of n j i i : " uency
or “severi®y. SHRTBYBRL SHARE HrREaR 4 Bal TANRAE ped BERARR hDRABRIVETC
or who previ @usd dedvad ficd the O ataseirfage dpitielipmo(medified peritoneampas &otrhe

i fespan

ectopic endometrial or Fallopian tube (tubal) tissue. This group of tumors accounts

for the majority of all ovarian tumors.

25  Teratocarcinoma refers to a germ cell tumor that is a mixture of teratoma with
embryonal carcinoma, or with choriocarcinoma, or with both. Choriocarcinoma is
a malignant, trophoblastic and aggressive cancer, usually of the placenta. It is

characterized by early hematogenous spread to the lungs.

30 A sarcoma is a cancer of the connective tissue (bone, cartilage, fat) resulting in
mesoderm proliferation. This is in contrast to carcinomas, which are of epithelial
origin. A synovial sarcoma is a rare form of cancer which usually occurs near to

the joints of the arm or leg. It is one of the soft tissue sarcomas.

35  Renal cell carcinoma also known as renal cell cancer or renal cell adenocarcinoma
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150f the subject. The term"treatnent of a disease" includes curing,
shortening the duration, aneliorating, preventing, slow ng down or

i nhi bi ti ngopoogsemsi on or worsening, or preventing or decagpp@obbadspnset of
a di sease ofi; LGS DLOBEANGHER s AOUBInIALbRMhedlro ki coh oIRER b

subj ect, i .el.staraﬁ%g ient, that 1?5 F%Ien%hl@f I'e asgﬁ?\;f)nlg a hi gh‘ér t han "nor nal
chance of detieleryi snplbtubesmabe kidney plzat tfilten ther bleacharet renmyrpeastedprodudthie

general populatio | n. addi ti,on subj ect who has or who.currently
nas. & df sabanal Prll SHITEEH eV s TOSC SPrue B Wi R Carer HEpeUBed 11 sk
for devel opi g thmadt RHsLdP8I tRSgieRurfhabPRInGGS. DRYnG 30btyPstcot @nalexdl op a
di sease. Subjects who currently %ave, or 'who have had, a cancer al so have

an i ncr easeccaréisémé are clgacesll remahstlh sarsinoMacandepapillarynrenad togl reapynomal at es

to a treatnent inyolvin speci fi.c,i mmune 30 reaction. .l n,the.context of
the present 1 %ﬁ%‘f tsRal %éﬁ%ggﬁ'@ﬁ ig, the.ppst Copymion E’ﬁ?’e?/fgrﬁf’al,ceupc%cﬁ Yl4ctic",
"preventive"whef sebh Qirdef iav Blicrb§dopk.e tHeO céle thak aMand upncledr EdlEaéma@ndellor bot h
of the occurrence and/or the propagation of a tunor 1n_an individual. The
term "i munotakeineipg apPPeRrtvsEy PYAtos eleapf Papiitary renpd gell icardipmais the seeandpl y
refers to active I i 1.0 t n; [ - . ctic
adm ni strat i%ﬂélto © a{l1 SP%%’O?E%SFa%??ér oﬁ@%gﬁngﬁg{ggﬁh%fg%éﬁ@é? Rgﬁ'lleﬁ

adm ni stuat i gpiltde) ihsoneg ifyas intdsqrof tha@udisl/ 057788PCT/ EP2010/ 006888 of the
invention, preferably protects the recipient fromthe devel opnent of tunor
grow h. A therapeutic adm nistration of an i munot herapy, for exanple, a

therapeutic aqy ic@l}l}"tﬁﬁbﬂ@ aC}feoﬂaﬁn%Hp&f.frBfn%nﬂfceHQQ}érﬁlv@e'ﬂtthﬂl@_rs dHbel €ad to
the inhibitior of the progress/growmh of the tunor. This conprises the

decel er at i oncanterbus he npr-ogeesss guowtsh Gefmtdets nomeally ¢esupinsidecthe gonads

di sruption of the progr ion of the nor .. ich.preferably | eads _to
el i ni Ir[:ati on GFaRA tﬁﬁ'ﬁﬁsé%mt?’?@rt&%fﬁ{hgt %{Wﬁglé’fl{géffeitﬁ%g%?alagxe'lgh%”ﬂqﬁg@’her apy
may protyect fhbdeithdimouttdeck,filvieXankhRes, babies! 4Rl ¢hungedhildasnl @OstQdtien

metastasis of existing tunors. 10The term "inmmuni zati on" or "vaccjnation”
descri bes t hfoupd omeths hody amidline spastirwagrlnet ithpotiptad the aibjoser mayths bigd

pur pose of ipducing @n i n € eytd ¢ or prophylactic
reasons. The&?%c(ri?’r{;e%ulglﬁl jf;egcg%rlm:efo"rsi ng’ﬁglﬁgﬂ% ﬁmérﬁ(;%r%g(%nﬁg %or ™ patient" are
used 15 interchangeably and relate to vertebrates, preferably nmanmals. For

exanpl e, mannmals in the context of ’he reseﬁt i nvention are humans,
€

non- human pr fHatEsMaies fasess o4 gemn 7 H"ﬂ‘?‘s aiFche ASNIGEES 2RLpI-STRBEE S cat t | e,
ot B IR nob AP A KB il i o 05,
The term "aniumadr, deriosadinbeacamd diffecentiated teratoma. Most cell lines from non-
seminomas are equivalent to embryonal carcinomas, that is, they are composed
almost entirely of stem cells which do not differentiate under basal conditions,
though some may respond to inducers of differentiation such as retinoic acid.
25
By "metastasis" is meant the spread of cancer cells from its original site to another
part of the body. The formation of metastasis is a very complex process and
depends on detachment of malignant cells from the primary tumor, invasion of the
extracellular matrix, penetration of the endothelial basement membranes to enter
30 the body cavity and vessels, and then, after being transported by the blood,
infiltration of target organs. Finally, the growth of a new tumor at the target site
depends on angiogenesis. Tumor metastasis often occurs even after the removal of

the primary tumor because tumor cells or components may remain and develop

metastatic potential. In one embodiment, the term "metastasis" according to the
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20 includes humans. The term "subject” may al so include a patient, i.e., an
animal, preferably a human having a di sease, preferably a di sease
associ at eslowntimserspr essi on of CLDN6, preferably a tunoripgempeoidiossssse such

as a cancer.. The.term "adj yyant” rel ates t anpounds._ whi or
enhances or BEeiofcIeltes gi é‘ﬁpaphﬂfﬁf?ﬁsgs p%lﬁgfé.rel?%g ntg o%rpnéesfigs?alls?){\g}gg)&?ﬁse
present inverhidfrBmahepaRlaly RXRIrlaAd teSre@bh@aymphibaesysadsli tion of _
adjuvants. Still, the conposition of the present application may contain
any known adj uvant. Adjuvants conprise a heterogeneous group of conpounds
such as oil | si0 : F 5 ad) ] QUi r(such
as alum, ba@@é‘ﬁ%l@fl Or}f)ar ig)e Sg?asry(&ég}c{ﬂg%%mg@f@é%géetﬁ }éT Iﬂag’esggllrfl ?i{ljesgl?%mt oxl n)r,

| i pOSﬁmessh amlﬂis:mﬂg,ef@t exampie,i ﬁ%t,lcicﬁrqwbﬁxres:ﬁndixanahﬁssiiesrtoatlujeukir‘emi ¢hear e
nonophosphoryl -1ipid-A (MPL Sm t hKli ne Beecham . Saponips su as 21
(Smi thKl i ne Beerdprryumescsmade 4 ¢ RRIOTHIA BXULHLTRILS té’%ﬂ@%%?? ,?ijs‘;ﬁ SQs17,
18, and Brid njmef iﬁiheQ}ver isitBEH calMimetsRAtiSovhriad éficed 801 livdrtanem! et e
Freund's adjuvants, conplete Freund's adjuvants, vitam n E, 35nontanid,
alum CpG oligonucleotides (Krieg et al., 1995, Nature 374: 546-549), and
various watef-in-oil. enulsions .whjch are prepared fr.om biql ogi |y,

degr adabl e oélystr@?fc AS HantyQA Elst?ﬁ&/‘;(?pp(oglg‘gBﬁg?rgpf)?lﬁ%%ﬁ g?%%é“’?@%‘ﬁ‘e“

| nven: oy aiSABR;Ect TRYrRS 18 pYe ey QinineleU dis&se) idtgingareliing thepsigs ent
invention, in parficular a biological sanple such a tissue sanple,,

i ncl udi ng bodf kytumbriodshe anaiber ob turedts in 4 swhigd aTesh O YW HedisersailRed in

t he conventional .mapner such.as; b i SSu I Voo \-ng. 1 Opsy,
and by taki n&u ¥%0 ,lbbtroénsg Vilg\% dgg%lf)b}gf% Izt,&sag%etq}gﬁl%eﬁf ?I(rflleiggqag%égé%gggt ée)r body
fluids. Accofdiigicy @r lsbeerity\¢€RYmptomst drel/drereturtdriced rgh Gabjestawho elirredthyo

i ncludes fractions of biological 10sanples. The tern]"antlbodg". efers to a
gl ycopr ot e nhesoPpvhe PF?Q’“%RSIY! ]éaéslta‘_dtws??é%évaﬁld(qq)mﬁll‘?agn’se' ARdeasqdng Pé‘ﬁ?ar( L)

chai ns It er sepAN tgd by disulfide bonds, and includes any nol ecule
conprisi'ng an ant?@en'binding portion thereof. The term "anti body"” 15
i ncl udes nonocl onal antibodies and fragnments or derivatives thereof,
including, without |imtation, hyman ponocl.onal .antibodies, hunanized
nonocl onal \gm"? HEEn e dreafpentept @ Hrﬁﬁ%?@l dﬂglf“d%tsntcflﬂ%i shortepiie the” duration,

ant i bodi es, nglioraﬁﬁggﬁr&e%ﬂgg,%dv&%r&omnr@ iABibRHg RegisfibReedteniigcbr as Fab
and Fab' fragnents and also ncludes all reconbinant forns of antibodies,
e.g., anti bogreventinguraictaying the opeet of s kisegsstasshe wymptgms dhereafed anti bodi es,
and any 2g{gti gen-bi ndi ng anti body fragnents and derivatives as descri bed

her ei n. ch heavy chain is conprised of a heavy chain variable region
(abbrevi at ed ByerRing @SiskM)is afedntta betivet, thal patizanshanis idagified.asHEaeingld ght
chain is conprised of a |light chain variable region (abbreviated herein as
VL) and a Ii”gmhetﬁlan morplsthan¢e oledavelopingriedigeasgnia R?[“"r‘-‘i@gicéﬂ%erc%ﬂ?‘??ée 25
further subdiy {hg%%nér?%%ﬁr{g SR i grsﬁﬁ}'é%ta\phé hi/had! 6F WRY cGRERIyERRNt ari ty
det erm ni ng regi ons , Intersperséd wth regions that are nore
conserved, tardigedse impatioulkr cangérona sahR}t wkahds arHneredsedLrisksfor densbopanl of
three CDRs and four FRs,  arranged from am no-terni nus,to cagboxy-term nus
in the f&?1 ofi HeFaT Ry ?u‘?ﬂﬂm,ﬁ%%ﬁlfnaﬁ@?tlw dﬁ}-‘e‘g]?l’ éDQé?aSERﬁPQJ‘F%% W4 i abl e

regions of tRgrently have, or who have had, a cancer also have an increased risk for cancer

metastases.

The term "immunotherapy” relates to a treatment involving a specific immune
30 reaction. In the context of the present invention, terms such as "protect”, "prevent”,
"prophylactic”, "preventive", or "protective" relate to the prevention or treatment
or both of the occurrence and/or the propagation of a tumor in an individual. The
term "immunotherapy" in the context of the present invention preferably refers to
active tumor immunization or tumor vaccination. A prophylactic administration of

35  an immunotherapy, for example, a prophylactic administration of the composition
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30 heavy and |ight chains contain a binding domain that interacts with an
antigen. The constant regions of the antibodies may nedi ate the binding of
t he i nmurwol20twisvTsst 0 host tissues or factors, includi ngcrareeosossss | s of
the imune syshemeRriGh,:préfefaH) Brot&as kot B8nd ik SlevEPRRRAEHE whfdrd) of
t he cl assi ca(?fst%:lgrlrpl erlreritprs;?st g}tn'? © VWO EOlri3 §5?788PCT/ EI%OI /006888 Acrcor di ng
to the invergrowth. Ahthergrentié addnhieéstriatiomeofofin t inen@orhgagyyeforesXamplef er abl y

means at | east the, . sequence. The term" sequences_of .an anti body

chai n" pref éﬁg@p@twg%@@%jort@gﬂle éﬁﬁfoﬁﬁ]ﬁn & ef‘ﬁ%n’tf@%}ea@hé}l or

l'ight chai n jghibdfbredt th Peeresd/PeHEH 6if e thrfof MAid OHEPHIJS the decERERI0RNE tO an
n

anti body chai n conpri si a particular CDR sequence such as a particul ar

CDR3 seqBenctbe peegiessigrewthsef thepamor.cinl particObRr a digowtien ofithtprogression athe CDR

regi on such stheCDﬁSreio of , sai i. b jn. i et region
consi sts of tgaitamﬁérfv lé’tl}l Elgf yslgﬁ%eg%gﬂgﬂwq%%é §%?‘r?stua{m|)orarpf ttc})%a@e% ‘COR
regi on such @nihl3EaldRSf Arc@mminherapy thagpdtbadie Mddiidualj foe exdryge Gbbtnr egi on
conprises said particular CDR sequence. |If according to the invention

ref erence i sthadipserninaben anmeidsiasis €6 Apsting MEOES-parti cul ar anti body heavy
chain and/or a particular antibody |ight chain, such as a 15 chain
conprising particular CDR sequences, it is preferred that both heavy chai ns
and/ or hot h Thgtermchammization'her &viciinatiyn”adescritzs the pnpessedf aimintséering

particul ar antjbody heayy chain and/or the.particul ar, anti body |ight chain.
The term " hUARISFD ?;mstui\éﬁﬁﬂwt}? éﬁ%r@‘rl"bseao%?‘é’ﬁﬁ’lgeaﬂa‘\‘ﬂ‘ﬂb"eaﬁe%ﬂﬁeg H

bi ndi ng sit egZQ Lt rgﬁo RRtdahdy derived from an i mmunoglobulin froma
non- human speci 85, v% rein the remaining i nmunogl obulin structure of the
nol ecul e i s based upon the structure and/ or sequence of a human

i mmunogl obul i.n. The antigen,bindi.ng,site Jray either canpri se conpl et.e
vari abl e dorrjgli‘%sl-med SBR‘FS Conglflé‘ﬂfluaaonaio A on Y tﬁgtleél rrp%%erreﬁ%gri ty
det er m RisNg inRYEKIAGeALHPRhdOfckitt &4 O8tebraBnT Pfordily MombfaTeNgdr kxangge,ons in

the variabl e donmai ns. Antigen binding sites may be wild-type or nodified by
one or nore mammelni the sensextafithe presentdnyentinn arerhusans onGreBERY) RIRAEN

i mmunogl obul § ns_ 1x Y. for 0, i nt.t ROGl| serve
all CDR sequ%on%%sggét? %%@%%F%}?%gﬁd@ ﬁgm@%sédsf be drs]%&gelzﬁt 8%‘6@%1% é%:%?lc?’ai ns

al | si x CDRslabéatory aginmads sechadst miveyaks, rabtiey gdineanpigheate asneeclbas @limaise CDRs
which are altered with respect to ghe original gntib ,dg. Thda term ' chinmeric
ant i body" r efle FRPLVEYt 158 easa ARl & FORMer &7 CTBhe® BBt i Bh '5F OSTR S0 he

am no aciyd SHANABE Bimahs. NERVYrAHubjbd imAAL Tl fieP BREGEONS, &P animal,

preferably a human having a disease, preferably a disease associated with

expression of CLDNG6, preferably a tumorigenic disease such as a cancer.

The term "adjuvant" relates to compounds which prolongs or enhances or
25  accelerates an immune response. The composition of the present invention
preferably exerts its effect without addition of adjuvants. Still, the composition of
the present application may contain any known adjuvant. Adjuvants comprise a
heterogeneous group of compounds such as oil emulsions (e.g., Freund’s
adjuvants), mineral compounds (such as alum), bacterial products (such as
30  Bordetella pertussis toxin), liposomes, and immune-stimulating complexes.
Examples for adjuvants are monophosphoryl-lipid-A (MPL SmithKline Beecham).
Saponins such as QS21 (SmithKline Beecham), DQS21 (SmithKline Beecham;
WO 96/33739), QS7, QS17, QS18, and QS-L1 (So et al,, 1997, Mol. Cells 7: 178-
186), incomplete Freund’s adjuvants, complete Freund’s adjuvants, vitamin E,

35  montanid, alum, CpG oligonucleotides (Krieg et al., 1995, Nature 374: 546-549),
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correspondi ng sequences in antibodies derived froma particular species or
35bel onging to a particular class, while the remaining segnent of the chain
is WO 204d20b6708628RCT/ EP2010/ 006888 honol ogous t o coOrr e ppeEP201G/0863881ENCES
in another. Typical]l varabl e keqi Qn t [WoclazTalel AgRai ns

m mcs the vaéﬁ\éi al lguér/e%’?%rnlsné grrr\ltgllsé)oglgi g‘g}u‘g‘fef?gegre:p?%?n one sgggl?/%cs ?f

mammal s, whidegrddableciBstiends yaalehe asd/ar @chstigrdlogous to sequences of

anti bodi es derived from another. One clear advantage to such 5 chineric
forms is that the variable region can conveniently be derived from

present |y KngudydaHT6 e ki G3hiple 4! ol Csaffie bl cuPaccbiding 4oms from
nonhuman host organisns 1 n conbination wth constant regions derived from
for exanpl e, prasemtinveation, pn ppaicalar artgoloyial samphesuchra tidshe saneple oimchidingt he
advant age of, ease_ af preparati and the specificity i,s. not affected by the
source, the t s, %‘%Eoég‘? 8‘?'}?"’2 i SRPRIE ARA MaYs ?gé?yr}e!dﬁgl '@et°8_“7é‘fr’i%8f’€1 an

| Mune 1 espoRgne 'k As BHYMRLE BUIRG! inMiRlind Pénchbibpediaad wr fakidy blebed than
woul d the constant region froma non human source. However the definition
is not |imithrdnelgal apgrafsaspitont, arinex deqss o1 other bedynfluigst Ageerdingnin the
portion" of an antibody (or.si,mp!y "“bindin on” a herein,
refers to onléwf‘)rftl%rtgeftlg a rré’ﬁ?lgglg%ﬁ ggmgnti 560335‘%1%%{; %%f%‘?ﬁ ? fuLaiﬁ (gggllle:aty to
speci fiqal | ysapipglés.t o an antigen. It has been shown that the antigen-binding
function of an anti body can be perforned by fragnents of a full-length

anti body. Exanpl es of binding fragnents enconpassed within the term

“anti gen- bi ng Ok 1 1-203. O ti ' i§ihd aFadsf FRINBRLS(H
nonoval ent %%rgﬁarﬁl[ s@gg%n;self%?itﬁ% %199%8{6\%%&@&1 1& aandSCH domaiyfl(s;) (i)
F(abl) 2 fragemidssandoivalighit (Lf) rchgmeriher-comeciedi ygdiswifidedlonfls, sagudeincladés nked

22T S SRl et LGS ™

domei ns ;@f &g itRAlds PRAY fradgrMantdl OP deFidaiRE tiRere¥ArifcIgding) -
(1989)  rat L FinRiyfgs ?%%mé’g%l) ARl B fradriont) b dLHDAIRY Rl n (Vi ?mlgsol at ed

conpl enent ar withodetlanitativing ghvagi o nnpcoR), aatifodies,i )huswnizedamaeneslosal t wo or

nore isol ated i.ch .may optional|. e joined b . etic ladker.
Fur t her nor e, 2418y M8t ncgci%?ﬁghﬁ?c%s‘nél%% }rl%éﬁagiﬁﬁg&l%/{ %%ds{}}lj,y(are
coded for bh&ﬁ&ﬁ[%h%iﬂﬂﬂgimi&dlﬁwwg&ﬂexb@ siidi 43ekhb arsi Pab' fragnizhisnaudtalseet hods,
by a synthetic linker that enables themto be made as a single prqtein 30

chain in whiticludee ajl reepmbippnte §Irass op Aantibedics.o £1#rnBMERAMESH FXPRSPEL Ul s
(known sin in ; anBl Ly € Re ) i e 242:
425 496 P ier Sl uighy Tl BRBofe, ap jfly fanften SRIAT, abGAC
5879- 5883) . fughents agd detnaives andésoritledheraine Eattsheavytchainasl comptised of a
enconpassed within the term "antigen-bindin riion’' of an.antibo A
further exanptavyickals vgiahls-re@iRR3P r?ﬁ‘ﬁtﬁﬁgﬁqegb%lwﬁsé’%qﬁg%vﬁ bt eqnsent
conpri sing (jdish Biapglh; | ' in Warif01e Bkid P (abBrevididd

SOTh) 0ay7asors e Bsd gt SATFIs o 5%?%@5??%%?%% regi oﬁ%lém ot do. (i1)
an i munogl oberkimash¥ay ynd hdight ChgincammstaantegiongiThp Vi gad Yo regienheangee

region, and (iii) an . nmmunogl obul.in heavy chain. t redai used

to the G® cg"r\'g’tegni“bfibvg&%in.lﬁ?héegb(i’rﬁdioﬁgh c?ﬁéairﬁg%@_’?ﬁeepgladg&% lﬁ&gg&gt heavy

chain vari abhgerfBiré@iond (G, ifRaAipBrs¢d widbk&gisrdgihan are more conserved,
termed framework regions (FR). Each VH and VL is composed of three CDRs and

four FRs, arranged from amino-terminus to carboxy-terminus in the following
order: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. The variable regions of the
30  heavy and light chains contain a binding domain that interacts with an antigen. The
constant regions of the antibodies may mediate the binding of the immunoglobulin
to host tissues or factors, including various cells of the immune system (e.g.,

effector cells) and the first component (Clq) of the classical complement system.
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5 The bi ndi ng-domai n i mmunogl obulin fusion proteins are further disclosed
in US 2003/0118592 and US 2003/0133939. These anti body fragnents are

obt ai ned wei2og/womssent i onal techni ques known to those wpCh/EPEétl00ésss t he
art, and the, fr Saar . een iHebdtY oh hgeSaR LedS are
intact anti b’%%og(gHE%TH% Fn(avr%frir{l&gplﬁl(t‘j'o%gl£l ?&ef ieelfgst tooéqa(t)trf aﬁt |égeni C et%rm’ nant
in a nol eculeferably melans ahéeapathe CDRA seghencel Ehd kean 'GDReseqyericeedflap t he

i mune system for example, that is r i b ti.qody. For exanpl e,
epi topes aré lh@dXiF’éﬂiPeP@?er?WVé@?&Fﬁ%ﬁﬁﬁgﬂﬁggPég%ﬂ?ﬁgﬁ%g}ﬁdge@&f’%@\ﬂi ch are
recogni zed hy i RecidiyPg: a4Hog |n the context of the present invention,
the epitope 1s preferably derived froma 15 CLDN protein. Epitopes usually
consi st 6f chemcally active surface groupi ngs of nol ecul es such as am no
aci ds or sugar si.de chai ns_and usual l.y have specific three di mensional
structural cHHPEERE, Osticdnvel O%Flreg%e’écﬁegq ca%thbé"raﬁe&ﬁ%rcé)é?penrs?n ir}‘cs.
Conf or mat i onghti@flsk QDR c@fileAtd BidORAL RiplidulEeSDRIE seljushdengieiussh ekt isaidt hat
the binding to the former but not the latter is lost in the presence of
denat uri ng 2@rgalacpbR seavenspicitbyrdfonns thefrDR apgior segh asthe CEIRSNregiay & abl v
conprises a contli dj j {4 f k i IS
preferably bséf(g\/%netl:lb%gyZﬂr}%hl’o%?ﬁ%gig#;%ggﬁ%y&gl%%{\?\e%gﬁgg ﬁﬁcfg%%(%rrg rsgq‘?)ér}lg%3 erably
bet ween 18 angt f3fins apait of tief EDRAtgiohstsieanthd CDRIregonenfisail atibddy chaihengt h,
for exanple, the epitope may be preferabl 9, 10, 11, 12, 13, 14, 15,

16, 17, 18, lleQFheZ@,BRZEgl‘)Eme?Q,seSZS@} W‘%erglaﬁ*isﬁ%“eé’&?'ds in length. The term
"di sconti nuous epitope" as used herein, nmeans a conformational epitope on a
protein antigen which is forned fromat |east two separate regions in the
pri mary sequénzeonting he the dheintion 3Rfefereet isr maddbite pac afitikpdyot euprisng jas

i ntended to ing¢lyde any ,agent, e.g.,,.a protein tide,. or .protein or
peptide conpPaticulggantipody e?%cwlg?@%gpﬁélﬁﬂkahﬁg@%éigﬂﬁhéf’%“?l ’ss.ucﬁoq’S a
exanpl e, st hecml 86HpRsiAR YakticBldr COR Squeides! BG4 pifdrfed(it Botk bhvisetdiace
antigen, and (b) an Fc receptor on the surface of an effector cell. The

t erm 35" nul tamsipacbéthclightl dwinseof dhe antihasyoargeedchi eompsised fethe partighlanded to
i ncl ude any 011/ 057788PCT/ EP2010/ Q06 ,8:.0., a protein,
pepti de, or #}gpéyﬁe%vry %‘3&?‘“ eorgfgen%%gl?ggrm%ﬁlg’ﬁgﬁggﬁt%?ggt han two different

bi ndi ng specificities. For exanple,..the nolecule may bind to, or interact
with (a) a cell surface antigen, (b) an Fc receptor on the surface .of an
ef fect or cel The &fa "hupanizeq @&ﬁ’@dﬁgé’f@ﬁ e n%%‘??b@n}éad’ﬂr.‘g Aeuyiegn E?b‘} 12 $life

i nventi 5 U S agte | ot | ioh 1 LEdnsRe Shecies,
tetras p%& fi {él,gpgsn%%gt{dﬂ@ényrr%ﬁ‘{agp%ﬁl I clﬁ{grno"}@gh%?m% ﬁcr?a()rne dir eg% gd to
CLDNG, and twheathethe rangeing imsmoioghbukic sredeptaitise molesfifegs basedapbhshe The

term "bispecific antibodi es" al so ,ncludes diahodie D abodi es. are

bi val ent, bi %tﬁ@él_frﬁaed}j&ﬁtsie%l&?a%s? iarPWﬁncﬁmf‘H%Oﬁﬁa?‘ﬂWdﬁ?)E_aﬁﬁﬁ%ﬂ hgl%é{}%es‘te
expressed onygy iR EoMPHPERAPIER FRRbR: ddihding FisRd chtd codnt tdddainsSof 00 10
short to a||OV\;IfOI‘ pai ri ng between the two domai ns on the sane chain,

t her eby for comy thhecomtptamesatity getermininghregiomg| (CTRIR: grafted ooRiP rRPPEIPTEEOL her

chain and cregating,two.ant.i gen bi.ndi site : . L9erwik., et
o (1663 RoEenREh [orioE i Re R MBS RE pi e b B el S
(1994) Str uctyge o2 mobiftdd b%20e ol MreUsBthoheadi@i substithdonsgralg. modified to
"het eroanti bodi es" refers to two or nore anti bodi es, .
resemble human immunoglobulins more closely. Some forms of humanized
antibodies preserve all CDR sequences (for example a humanized mouse antibody
which contains all six CDRs from the mouse antibody). Other forms have one or

30 more CDRs which are altered with respect to the original antibody.

The term "chimeric antibody" refers to those antibodies wherein one portion of
each of the amino acid sequences of heavy and light chains is homologous to
corresponding sequences in antibodies derived from a particular species or

35  belonging to a particular class, while the remaining segment of the chain is
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derivatives thereof, or antigen binding regions |inked together, at |east
two of which have different specificities. These different specificities
i ncl ude avbiznﬂi/usmsspecifici ty for an Fc receptor on an eCfrarb@w/ooesis, and a

bi ndi ng Spe‘ﬁg)éﬁﬁ{)]%&ﬁs 18 rcoﬂ*gsp%ﬂhg%g%ﬁﬁ)%ng@ﬂ]r} RSN T ﬁ:ﬁi}gfﬂe Gflable @ggnr a

tunor cell anti bodi'es erein ma human anti bodi es. The
term "human aiati dight' andabeavyedhaimsrminnics ite vaniabhadregldns of notibathesaderivieddi es

havi ng vari abl e and const regions, derived from human rm i.ne
i munogl obul oM sAURTEES. O%nT'ﬁ‘émi‘r%% ﬂ%F‘r&o&‘?feganbfpom%lslﬂgﬁm%?&%ﬁ ncl ude

am no acid r&ghéﬂdess JPohntARARY €derfd 2RomN YAGHed CDA I | ABVERREE QB UUCH
sequences (e nmut ati ons introduced by random or site-specific

mut agenesi s ¢hameni¢ rfornuy ubyh@otﬂnat vagiafriet a@gl@h Chm qpmw)lenttlsheet@rwd ndeivc| onal

anti body" as use herein refers. to a [ f f
si ngl e nol echF%?f‘ d‘ﬁﬁ%lsf’f”é?ﬁs uﬂnﬁﬂﬁ%dé vgﬁabg tBO %el§ Oﬂ’ Bgr?/lés g% eﬁ(gA ﬁzl g
bi ndi ng spechfrhd hystadtgardbrhb h tdonfbfiatian P&ith i coubtasit fergidn@pdbnvbﬁl fegiR, for

enbodi ment, the nonocl onal antibodies are produced by a h}gbrl donma whij ch
i ncl udes a Bxegiple, Bymanrell prepaations oW Inlg itk varibigregion bas thegdwantagegfed t o

an inmmortalized ofgl'e(paratlo andNfie %sggméﬁ%%g LBRRkg tm@%&xrce @ Ofuﬁagmhere' n,

I ncl udes al |l "anti Ires that are expre sed create | sol at ed
by reconfbi naﬂ&gloli’fElﬁH‘uSg hamah, a;sle(ssa)lkél9 toaeﬁcltbmdlmmunsoéspbesb froonma drunsani nal

(e.g., a nouse) tr h | th t ot h
ol obul THSGERBEn B A RGUET S EIeHd SRRSO ST (Bt Bdtines
I solated fr Rkce gbbvet«éﬁﬁéﬁeﬁﬁﬁenrs%&m&asouhepmempdaamﬁe ., froma

tra_nsf ectoma, dies Isolated from a reconbi nant 5 conbi nat ori al
ant i body I|brary, and (d) anti bodies prepared expressed created or

| sol at ed by ot her s .t hat j.nyo spl.i | obul i i\ gene
sequences to Wé‘?‘ Wg%&@ﬂg r% ‘I‘?rtV %rﬁ BYRgrn mﬁﬁg{% Ortlljosned

herei n, jisncl sdasd h&eﬁméfe@% ofidl Baﬁme.t frEerhéiid oflACAaltibed e ¥k a8sih Mg ability

anti body, such as CHO' cells, NS/0 cells, HEK293 cells, HEK293T cells, plant

cells, or f uﬁ@gspecrfr@ellﬂdllmb tg asantigen] & hassbesneshaver dhah, the antigensbisivgous
anti body | Sfunctflclmngfd axll Qnt'ibe()ldz}i/t(:'ag% &er%r&e@%?%ﬂn‘?ems 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
20  consisting of the VL, VH, CL and CH domains; (ii) F(ab'), fragments, bivalent
fragments comprising two Fab fragments linked by a disulfide bridge at the hinge
region; (iii) Fd fragments consisting of the VH and CH domains; (iv) Fv fragments
consisting of the VL and VH domains of a single arm of an antibody, (v) dAb
fragments (Ward et al., (1989) Nature 341: 544-546), which consist of a VH
25  domain; (vi) isolated complementarity determining regions (CDR), and (vii)
combinations of two or more isolated CDRs which may optionally be joined by a
synthetic linker. Furthermore, although the two domains of the Fv fragment, VL
and VH, are coded for by separate genes, they can be joined, using recombinant
methods, by a synthetic linker that enables them to be made as a single protein
30 chain in which the VL and VH regions pair to form monovalent molecules (known
as single chain Fv (scFv); see e.g., Bird et al. (1988) Science 242: 423-426; and
Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85: 5879-5883). Such single chain
antibodies are also intended to be encdmpassed within the term "antigen-binding
portion" of an antibody. A further example is binding-domain immunoglobulin

35  fusion proteins comprising (i) a binding domain polypeptide that is fused to an
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or gani sm produci ng such an antibody. This termrefers to an anti body havi ng
an 15 am no acid sequence or an encodi ng nucleic acid seguence
corr esponsiongittid7isBat found i n an organi sm not consi sti rgTEP2410@0488RANSgENI C

organi sm an ej nar- i from i .t
transgenic olgrbnglﬁrlmg%b%ﬁnﬁé%és}éeég(ﬁ{e?é%,eptgpe” f@)t gir?gﬁygr |ogf0tai5§{l? bﬂc%g& tc?%tn ers to
an anti body OHRicogsthritgégion fithe? @b evhinghigivm, afd diij b iremunogighulirs hedvy
. ; go1rug
origins. For exanple, an antjbody havi ngﬁa human heavy oci at ed

hai n,.as
with a murirdam RS enstant regiog iaddodhg b consepiisgien ?ﬁ% F%ﬁ?@ﬁm
i ncl udes all J I I i f { i L erein
whi ch for tHE T FRaosa BF Ak syanr AelE refigh b UIRE iy HARR: pelon S
"ant i bodg". Tiheebindimgdoamdtin hmcyundglobubn ifuste! prodding gret turthay disolgséd sdUSor m of
an anti body,_e. q.., conj t f nij bod n ot her agent_ or
ant i body, orz%%&ﬂ??%&? ngﬁoé)ﬁt/(?l%%ﬁé&aﬁﬁsﬁo @ggﬁxaefg%g’?e@ésd o PRI o
preferably i gQAlevenfibnall @Sh@AEEEE RASWROEYthod® will) skBEGh RBE &irf), anldS tHent ended
to refer to an anti body which i's substantially free of other antibodies

havi ng di f f efragmenanare gensenedsfoegiifiiydh thesanfeangnner ananedotaet agbadies-body t hat
specifically binds to CLDN6 is substantially free of antibodies that
specifically bind antigens other than CLDNG6). An isol ated anti body that
speci fi qal | yThi feels "tsitope" edfeds@pan ahSgnis deteminait i@ atmadécule) ien tCiHaartmay,
however, have cross- 35reactivity to other related antjgens, e.g,, from
ot her speci el fangjeculeithpsissiseegized W the immre 788sey/ %Iﬁﬂfmp%@éé%%ls
honol ogs) . , 1, an_ LS i d ubst i f of

ot her cell u:vlte%rw%?%lr ibgl a%n%itg)troag'h?r?r)?c%@plgﬁ¥%ﬁ§)e§n§§d?{r§erﬁg C%)%{e’t E@%e

i nvention, adigwmbionatsitesn onfan"dnsigemt whith monocbgmia¢d by thdouinese sesteameln t o

anti bodi es having different specificiti d bel i ned i |1
def: nedI conp v: ‘i%&#t of thEdHF hé‘l“fe:?tllf’ﬂ’iaﬁ%r %g@ﬁt"el'? %S%fgarrgg‘lh,%%ﬂﬁlecgrﬁ%ﬁ'%\ec?dy i's
capabl e ,qf btﬂﬁN'ﬁroEé?n.ﬂE;ﬁfo%_@@ﬁﬁfaﬂiy%ﬁsigt%fgt%'%rrﬁéallktach@@ s@face PRbbpis@NGf

affinity for said predeterimned target and binds to said predetern ned
target in staobanks asdeasansoe acids or hegaasislaebaide ard npwlly heve specifiy e abl y,

an antibody gli%ne%zsai%%al s%ru%iurgl cqurggergs?icsa, LG gpe'mlﬁc charge characteristics.

Conformational and non-conformational epitopes are distinguished in that the

binding to the former but not the latter is lost in the presence of denaturing
20 solvents. An epitope of a protein such as a CLDN preferably comprises a
continuous or discontinuous portion of said protein and is preferably between 5
and 100, preferably between 5 and 50, more preferably between 8 and 30, most
preferably between 10 and 25 amino acids in length, for example, the epitope may
be preferably 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25

25  amino acids in length.

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

primary sequence of the protein.

30
The term "bispecific molecule" is intended to include any agent, e.g., a protein,
peptide, or protein or peptide complex, which has two different binding
specificities. For example, the molecule may bind to, or interact with (a) a cell
surface antigen, and (b) an Fc receptor on the surface of an effector cell. The term
35  "multispecific molecule" or "heterospecific molecule" is intended to include any
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10 detectably binds to said target in a flow cytonetry anal ysis (FACS
anal ysi s) wherein binding of said antibody to said target expressed on the
surface oloitiastrssel |s is determ ned. Preferably, the aotrigrosiyooasect ably

bi nds to sai rget, if [ n .t | ] | ower,
5 [ig/nml or 61%8%’/\}&?? ot ér OF%’%‘B@?QPQ ??t.&% &gﬁéég‘{){:ﬁﬂpltg %’e&%ﬁftl P%%ﬁ{;?}%g{agct ably
bi nds to saiteot diffgednt itindingspadificiied Her eqngddtthatmelacudé mbdy bidoto,lawer, 30
nM or | ower or 15 nM or Iogier. "Affinity" or "bi ndi‘g? affinity" ii of ten
measur ed by B&AS VB (h 1rdl swifags drizeand) A% F¢ resepior onethgmugtacs 9E afer m
"significant TRV Wafoll a ] joget with
a di ssoci at ieg%fcfzdgnruseglér?{l 4 ?{:(E?tgg)%‘a&lggg ok}/}eg‘r@o \(Kg%t' i\%&%@&@g}inﬁflg&g}/é@fg 7 M or
| ower, 164 Nhcudéspvimrt, is 106t9NMnited | owdrispetific] Arisdeoific] doteaspecifid,1and crthérower ,

or 20 10-12 Mor lower. Antibodies of th i nvention eferably have
EC50 val ues THIISBIcH MEIChlcepre e dseiss RPN andrthe el sich =or

| ower, 2500 p9h&lepis loAVBfectsl0BRINOIHE @ FO¥RLificl affbdiedsM ales ihdhudds, 1000
ng/ M or | ower, 580 ng/m or |lower, 400 ng/m or |lower, 300 ng/m _ or |ower,

200 ng/ m ordiakngies; Diabotid angbinalent, bispasific 28ibadieant vBvely thesVhoand VL

(substanti al .capabl e of binding, to.,a tar J ] 1 Lani- fj cant
affinity foré%%eflﬁs F‘greégfes%ﬁqaondoé‘é‘gﬁo‘fdﬁeﬁgdg?%aﬁ?’fl?déglﬁ{ﬂg% lg}g( eglé*?“‘g 1{ g)(raget in
st andar d pas ssi#. toPAlRIvE f@bpalring bebidenbiid twoSdoneing Shilisd sarhé¢ @hdiy) theeghgbl e of
binding to a target if it does_not detectably bind ,toogaid target in a flow

cytonetry anf@rgag shesdompinedo pein yathsgommenentaryhdoraring cbrnethed cBHpi addy to

sai d target d : i,nt eeld S.ti r u,

Preferably, %ﬁée}{nm%rg{éeg %&Cﬁﬁ%%@%&%{%gm I;‘Slgﬁg%‘g IJt"oetsazii (S?%jé)r%‘i‘gt@ 'eliq?ﬂ'pr esent
i n a concentAedd. Soi. OfSAIP0:t6d42-6348] PoljakpReT.cetabl (Y99 Stmctird 2.g¥ 121;1 138¢f er abl y
up to 10 pig/m, preferably up to 20 iug/m, nore preferably up to 50
jug/m, in particular up to 100 ig/m, or up to 150 Ag/m, up to 200

1. 1g/ mi,Qr 3&?'uQE'd?rheré?ﬁ,_eﬂ‘h%r@l%vzheﬁe?@axﬁil%aib@dvefel@% #) oflgh&et ahfwakind to
said target if present in WD 2011/057788PCT/ EP2010/ 006888 a concentrati on
of up to 15 devivapves theatoify oupntigen3bindivlg peeédnerlinked tagether, 50 least tpeetfer abl y

up to 100 n fer up t0..150 n or .. to 170-n.M . 0] : up
to 600 nM %hgh%%ﬁgﬁﬁ%fnﬁ?ef Y450 AR lﬁfeﬁﬁé?éc’%lgé\gelrng&d%,a ?ng“%mi body
does not detgetaRity thi fdl Ft Qedeptdd drdeffedtbr Qa0 bindiag epevifitity fdriaan t hat
5 saturates binding to the target to which the antibody binds, i.e. CLDNG.
Preferably, aniiganer ppithpetpas taeespgfhicts camoarelinity for a target if it

bi nds t 0said target with a KD that is at |east 10-fold, 100-fold,

103-fol &, 104-fold, 105-fold, or 106-fold higher than the KD for binding to

t he predet er Theadtibadige dedepibeditereih haaybici Inodan iastibaiesb Theoferroi Hdinmy. For
exanple, if the KD for binding of an aptibo to the target 10. ich the
anti body is ®HPeBYe asrussd Agreiy ‘iSs‘nTGd?PM I e@t:ﬁ;g&egi%ﬁgipggvapgglg %‘I‘\Igir get

for which thg ap| NASiRR f2E N fABEmAE  iRirhinolRIButin Reqicheal. TiRASt
10-6 M 10- 5%%52%“51%\%%&51%-2 M gr 1(511l M Aon a'nt{lbo%y ics specific
for a predet bumimantitodiegef thefinvéntion noapiablude emiryi avitl regidues ratiedcadsed by

predeterm ned target while it | ot capabl e of hinding to other targets,
o hag o byt Prruaie imnelp e BRER ¢ gy quld R Herfie®d By farkB

si gni ficant| y; QieOghetific Hult@senkas Gebitrol dt bylsamdas thuddvals vivey.cording to the

i nvention, an antibody is specific for DN6 if it is capable of binding to
CLDN6 but is not capable of binding to other targets, in particular cilaudin

proteins oth han, CL ch. ' ] : @lfag\go
-Preferably, ihe «Efﬁlfni 6’6%{1;8%?) S gf;%ngg%ﬁ Y %ﬁqg% d&%‘ %‘?&%&@fﬁ%ﬁ ;9 or adrYd t he
bi ndi ng to amgleuldsnofpsinglei moletllar composifhiDNG mundclaml Gniibedy Alsphdys aCL DN3

and CLDNl1 does not significantly exceed the affinity faor or bi ngi ng . to
cl audi n-3fhr epiagledinding aperilicityandAlpRY fofer RBNCHIRANNGRS A1 (OBS AMbOSLEE Y,
human serum ] 0l X -TT{o1R r fﬂm ich% i as MHC
25 nol ecul esmgwﬁﬁééﬁﬁﬁlﬁgd#%gggﬁér or@z;)tr"’{yﬁg her saggglicpilg‘gg%%ls@géﬁni de.
Preferably, abtametiftoaty nos-hemaciahintlf ©g., oopse fiesed toramizumoraliged C'c]l?- it binds
to said target with a KDthat is at |least 10-fold, 100-fold, 103-fold,
104-fold, 105-fold, or 106-fold lower than the KD for binding to a target
for which itThe (i "3B&RbiMAS: antiBbd X AERKE] hérbint MR 14Hes fallranfibadies thadfarean
antibody to the target for which it is specific is le M the KD for

35 prepared, expressed, created or isolated by recombinant means, such as (a)
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30 binding to a target for which it is not specific would be at |east 10-6
M 10-5M 104 M 10-3 M 10-2 M or 10-1 M Bi nding of an antibody to a
t arget cawohkeistssni ned experinental |y using any suit alpce/presilocksssee, for
X I Ber z 4 e ANt - Ant.i gen | nt er i )

rinol ogy. AUty SpRledr rom ron GBodE Eng, MAS) Bt 3 ranighnle HrATEN 2
2011/ 057788RGHsERAAIVRAGRAR réapdet tDl the (idPBdhogldbuliy, pehedi e 4 mybriabogy, W

H. Freeman and Conpany New York, N Y (1992), and met%lods descri bed herein.
Affinities magpamd theeadiany, (Hbertihediesdsalateh fosonbesitcel ieansfoarethiqg@igesssuch as

by equilibriym di,al,ysis; LN i i
general pr oégﬁﬁrﬂlebso dﬁu‘!f'éi’ rﬁrg)ﬁl %?a?%%&gﬁﬁh%ﬁ%gbt%gr&gggo%gétrﬁ!(a)g?%fgcm%n#g{gg g’ay
usi ng radi ol ahfiedoridraebodintibaen;andr(dpyntivodidigyreprred) @otpressedn cteatetl e
skilled artisan. The affinity data may be analyzed, for exa Ile, h}é‘}/ t he
met hod of Sdéalemdrly enyapther Apgang that dpyeive %E?lnsl?%em%&@}l K@ feasur ed
affinity of i i cahtigen interaction can vary if neasured
under di ffer%ﬂﬁ&gégn@%ﬁ%n@?ke%eg@ﬁcsél t concentration, pH Thus, 10
measurenents of affinity and ot her antigen-binding paranmeters, e.g., KD,
| C50, are preferably made with standardized sqlutions.of antibody,and
anti gen, andﬁé? EfandEngtcRR buff é’gs.eg%ere}l{”ﬁﬂflaags fetfaf‘f??%anbfu%%mé%fl?qody of
the presgnt deNVelbidbinkSart RRHBRIY, Idukh tR OHES ceRs,| N&Fp ¢eliaCBERDABIdeNs 6. Thi's
is denonstrated by flow cytonetry analysis of cells expressing claudin 6.
To test the BEKAPHEcels, panbedlisned fuagi insbuingsyqast ¢allbe cel |'s expressing
claudins, flow cytonetry can be used. Briefly, cell lines expressing
menbr ane- associ ated cl audins 20 (grown under standard growth conditions)
are mxed W AHyWal h&h, GOMHegRblogbuagitelyaiy dbfdtkidemn tetatiddSocombhasgenicg 2%
heat inactivated FCS and 0.1% NaN3 _at 4C for 30 mn. After waggi,ng, t he
cel s are reegamsmitroducing Fucdr & artthody. Thisderar refgrsdRdty NUbREY BEUWPE @der t he
same condi ti on: - ' [ -al, 8 SAIRIAZingaD A&
anal yzegq’by %%%gaaég %@“P%W%"‘ng‘ms"f‘@ d%lgg%l?lggdggrq %"Je;lrati es t(g) 215n§at e on
singl e cell sfoand ihi aglidrgariémt het taividtind afhthed drkinegenics odganemyi arell beifige t er m
"bi ndi ng" according, to e inventio referably relates.to a specific
bi ndi ng as dMErRY Chélh’%é H?%%Cﬁé8g‘eﬁg}a&t > rafisghpig SEBAN™ers to t he
anti body class (e.g., IgMor 1gGl) that is encoded by heavy chai n constant
regi on genes. ) o

As used herein, a "heterohybrid antibody" refers to an antibody having light and

20  heavy chains of different organismal origins. For example, an antibody having a

human heavy chain associated with a murine light chain is a heterohybrid antibody.

The invention includes all antibodies and derivatives of antibodies as described
herein which for the purposes of the invention aré¢ encompassed by the term
25  "antibody". The term "antibody derivatives" refers to any modified form of an
antibody, e.g., a conjugate of the antibody and another agent or antibody, or an

antibody fragment.

The antibodies described herein are preferably isolated. An "isolated antibody" as
| 30 used herein, is intended to refer to an antibody which is substantially free of other
antibodies having different antigenic specificities (e.g., an isolated antibody that
specifically binds to CLDNG6 is substantially free of antibodies that specifically
bind antigens other than CLDNG6). An isolated antibody that specifically binds to
an epitope, isoform or variant of human CLDN6 may, however, have cross-

35  reactivity to other related antigens, e.g., from other species (e.g., CLDN6 species
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As used herein, "isotype switching".refers to the phenomenon by which the
class, or isotype, of an antibody changes fromone Ig class to one of the
ot her | g wbasses77885 WD 2011/ 057788PCT/ EP2010/ 006888 TlreTiRPROM/00D6NBSIT al | v

oceul Il NG" _AoriABE)N RESHEOVAS aﬁlﬁ%lhgéra&lg;g%ﬁgyeeé SBLER Ol BTGl that

an object can I'n nature. Fo a polypeptrde or
pol ynucl eot i gdluiae gmareial tandiori sheptiedenin i oneaambodiankins nof{ ithec linrdintigny iar uses)
that can be isol ated frq'mrf\ squrce in 2Bature and whi ch has,

. t
i nt enti onal | SPRYBIUe At S nonpelanal prifbediss yrelates, 4¢ Lﬁrlgp{)]&e% eg}r}‘gi ng.

The term "r egifAROgHeiRstidSad WRRombifligh s Vel drreatbaybatiben of a heavy
chain or light chai'n 1 munogl obulin | ocus wherein a V segnent is positioned

i medi at [SI y adjacent to a D-J or J segnent in a conformation encoding
essentially conplete 10 VH or.VL domain, respectively. earranged

i munogl obul gﬂco('g‘ﬁgi Bolftp) PSR I"B’@ﬁtéorba?f’ ﬁg{lg%g’nﬁ fcf’%ﬂ%%yo'%c%’#gg’lgi gogr? to
germ ine DNApredett@siné@Radget if QEUSs Wislgdnifiawe affinidyefs tsafdnpredeeonined estget

hept aner / nonaner honol ogy el ement . The term "unrearranged” or "gernine

confi gurat i otd hindgstedsaemeedeterminess trgaicia ytandesh agsays givehtas BEe?sayso t he
configurati 0fe ‘[;"Hﬁé’de bgrte%lhq’r%'&aweaﬂt %dr%gor??? tlﬁ_%gﬁ%ﬁfp 'o?&ﬁincﬁﬁ%% al Qrdlf if it

I mredi atel y f'i&j acen a or J se erm "nucl®i c acid nol ecul e",
as IUS_ed 1her Sdiétecitatﬂy:lﬁﬁ&ﬁ”lﬂﬁ(gaidmdrg&tl inde fIIMA cyminestyl asalgsis (RNESmahagsibles. A
nucl ei ¢ acid nol ecul e, may. be single-stranded or 20 doub] e-stranded, but
preferably i Whersiipbiadiag of saidjantiaady Ao sijd|tanget aepres F’Eé{h‘? S Ogéméﬁlpl oyed

for intr Oduc%gniﬁi (zf:btet‘%rghecf?xrefe?éelgfr,eﬁl%! Aoy deRlctably bHdsCHAERd Garget ift Ne

form of RNA c e prepa by in vitro transcription froma DNA
tenpl at e. ThpreRMA i arconcendxation dfd Onpglind ioe dovieerf 6rieg/mp F ilowieri @2 ipg/ml or

stabilizing Fo%v%lrj.e{;?e?esrhbl%l?gﬁei ra‘xgﬁb(%}dd&g(lztgﬁgebr}&sattci) 0id ga?get if present in a
15  concentration of 50 nM or lower, 30 nM or lower or 15 nM or lower. "Affinity" or
"binding affinity" is often measured by equilibrium dissociation constant (Kp).
Preferably, the term "significant affinity" refers to the binding to a predetermined
target with a dissociation constant (Kp) of 10 M or lower, 10 M or lower, 10" M
or lower, 10 M or lower, 10° M or lower, 10" M or lower, 107" M or lower, or
20 102 M or lower. Antibodies of the present invention preferably have EC50 values
for binding to CLDN6 of 6500 ng/m! or lower, 3000 ng/ml or lower, 2500 ng/ml or
lower, 2000 ng/ml or lower, 1500 ng/ml or lower, 1000 ng/ml or lower, 500 ng/ml
or lower, 400 ng/ml or lower, 300 ng/ml or lower, 200 ng/ml or lower, or 100
ng/ml or lower.
25
An antibody is not (substantially) capable of binding to a target if it has no
significant affinity for said target and does not bind significantly to said target in
standard assays. Preferably, an antibody is not (substantially) capable of binding to
a target if it does not detectably bind to said target in a flow cytometry analysis
30 (FACS analysis) wherein binding of said antibody to said target expressed on the
‘surface of intact cells is determined. Preferably, the antibody does not detectably
bind to said target if present in a concentration of up to 2 pg/ml, preferably up to 5
pg/ml, preferably up to 10 pug/ml, preferably up to 20 ug/ml, more preferably up to
50 pg/ml, in particular up to 100 pg/ml, or up to 150 pg/ml, up to 200 pg/ml or
35  higher. Preferably, the antibody does not detectably bind to said target if present in
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The nucl eic acids described according to the invention have preferably been
i solated. The term "isolated nucleic acid" neans according to the invention
that the wocheiwa7asi d was (i) anplified in vitro, for erpammpreolopoqsss ynerase

chain reactip PCR)..  (1d e i u '
purified, f of goen_(fgrrp ﬂémb(%/f{ O{Ocﬁgg@fag)g&gﬁgl_ygﬁﬁo ge%@%@%ﬁ%@gw‘gp %(% gd():kjl}vlo’nat ion,
1) D sl e
aci

DNA t echni quBdl up to 6%6‘_%i‘8? éfbiléléa ,“paﬁ‘bgf’w thf ; rrgﬁéﬁﬁ‘l‘tﬁ%ﬂ he
present al ONiBbay Bo{soﬁﬁ%'d%?éc't% B dohsagt {gﬁga \}”\%Etlegérﬁ iRG @ncethidoh Ry be

honol ogous or heterol ogous. In preferred . _ .
2011/ 057 388 RETrEr? Bihding(6 8iBStacge talivhrishtths antibody biids, st ICA. N6 fRraferabdnal | y

| i nked to expressign.control .sequepces i ch may .be. hopol ogous .or.

het er ol ogous tﬁ?"ﬁ%é‘ﬂ%&? Slg(?‘ticrfgga H’é‘iyeﬁgga;%rﬁﬁt %2613??1 % Flaégt?%?% with a

" honol ogous"Kywan$s dthedst 1 Bolau cd®ES1d 210> dolds 160 B0, flohgsit omal 0°yfold Hildest to the
expression control sequence naturally and the term "heterol ogous” 5neans

that the nucther shadim forsbindingf tnéhe predeteymined Kaget & tHhuche iy stbesdly Bont rol
sequence nat iabittor pndME i) SR, irIHER 38 RnlitblFlaf AfbPEARESRLA0 RVA
and/ or protei Ror pepl}l , and an expression control sequence are

"functi anal | %"whith KetntiBodnie capsplef bindingtih ¢y’ M) the Kp fovisiheinglty altargited t o
one another in such a way that expression Qr transcription of sajd nucleic
acid is undefort"ﬁ\éC}b@ﬁtaf‘Bqu}’rh%ﬂ&é?‘g{“%’@a‘i‘trﬁfﬁﬂ%t’}@u@fbes‘éiaﬂ?"élﬁbi%sS)l’gw control
sequence. |fyt ﬁ‘@“'ﬂﬁcﬂoeiﬁ 6t Bl 1bOMpe translated into a functional

protein, then, w th an ekpression control sequence functionally linked to a

codi ng sequence, induction of said expression control sequence results in
transcription of .,sajd 15 . nugleic acid, wthout..causi a.frame shift in
the codi ng _s‘éﬂ@é @édydﬁ Sgeéi‘fgc 506& R{g&égﬁ‘ﬂﬁ t@f%‘?g{f lggi%ﬁ%ﬁﬁggﬁngl%toﬁgﬁdng
transl ated iple@ettMBnbefrg@ Tt & AotUapRObE FRdInENS JtkdrargeKPL.e Siis 3o
control sequence" conprises according Po the invention pronoters, ribosone

bi ndi ng si t esgnifnimirafianity fonother hargets and does rdtsiamfieaniipbanl otherdarestse
transcription of ene or, translatjon of.. . ] 1 di ment s
of the inventy sg?ﬂd%f(ﬂ%ss@gfpf‘&%ﬁ%&g tc?otlr}? #%en%%hl%g$@alﬁasééeélﬁglgfﬁ{% ed. The
exact struct Hﬁﬁis%rwi@bﬁsﬁlhmg 6 LIDNb bue (hued casableyf biadingas othek targétson of

t

and 3 - unt rverd SOGRROEAnerha LA aas Ch -Gl NarCEPNE™
transcr iz%t o, ABHDNI. Preferably, an antibody is specific for CLDNG if the affinity for and
the binding to a claudin protein other than CLDN6 such as CLDN9, CLDN4,
CLDN3 and CLDN1 does not significantly exceed the affinity for or binding to
claudin-unrelated proteins such as bovine serum albumin (BSA), casein, human
serum albumin (HSA) or non-claudin transmembrane proteins such as MHC
25  molecules or transferrin receptor or any other specified polypeptide. Preferably, an
antibody is specific for a predetermined target if it binds to said target with a Kp
that is at least 10-fold, 100-fold, 10>-fold, 10*fold, 10°-fold, or 10°-fold lower than
the Kp for binding to a target for which it is not specific. For example, if the Kp for
binding of an antibody to the target for which it is specific is 107 M, the Kp for
30  binding to a target for which it is not specific would be at least 10° M, 10° M, 10
M, 10° M, 102 M, or 10" M.

Binding of an antibody to a target can be determined experimentally using any
suitable method; see, for example, Berzofsky et al., "Antibody-Antigen

35 Interactions" In Fundamental Immunology, Paul, W. E., Ed., Raven Press New
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25 translation, respectively, such as TATA box, capping sequence, CAAT
sequence, and the like. Mire specifically, 5 -untranscribed expression
control . weqQuemsemsconpri se a pronoter regi on whi ch i nclpudaP2@oposss®t er

sequence for_tra i-RL -0 control of the ionally i iC

aci d. Expr esg?%(nrﬂiglatl?g{‘)’ i@‘bﬁeﬁa&&ﬂwyﬂﬁf’% o%ﬁr%egﬁé‘n gngglﬁsgnggﬁglrﬁ’ges or
upstream actyyad QU $eq9om;emd RRtHYs Odedbrigedt Berelie Affingtidsi Ayt be readiin
“pronoter” or "pronoter region” relates to a nucleic acid seg_uence which is

| ocat ed upstdesermingl psing qonsentismabitechnigues, swghascley samHgrEmpABbSEy Bnd
control s expressi e Favi g hid j ndi ng
site for RNASE JREFTaetR ORI NRIGRERY (iR bR BrobERRATLLARRI AN AR
recogni tison magufbétatbrn @ysitddesimhamobssay hesing aadiolabelethi talgearamtigevobvey WO

2011/ 057788PCT/ EP2010/ 006888 in the requl atjion_of transcription of .a gene.
A promot er ndpties mistind knpwn toghe shilpd ?’g'ﬁa’bhhﬁ anu?’BWa‘g%ﬁa&bS!an%lﬁK%‘L%‘ti c
gene. Furtheg,{m{rﬁe,e@p@m@%ﬁ&d of 8%atBfird ENAUCAR Ry AREdTRELI 51 6601 £949).

L
transcription inir nse to an Inducing agent or may be "constitutive" if
transcri pti ofihé sneastred caffiniy |ofda Ipprtamlar nahiibodyraniggent Intgxagitome cgr wahchf i s

under the control of i cihle pranoter is not expressed Qr,0

expressed t o™§? Iurzd/%feH’%Pr?ntar?OFW§88§’n§‘ga’gesrﬁlﬁ icgngeggrgﬁ?r}, (RYL¢ hnlle%ﬁ’r esence

of the imnducig.asdits bhErfHRY hnlotBM dntibes birg! pariigetesy elg., Mo, ICa) 36 | pti on

is increased. This is nediated, in general, by binding of a specific

transcri pti oprefesahlyr mad® prignstandardigedc solutiensppbfagiibedy ap¢ ndigawy aed tthe

i nvention ingl ucfeﬁgrcgﬁrl%ers for SP6, T3 and T7 pol ynerase, human U6 RNA
D6t P

pr onot er, CIVW“E) 4

ahd artificial hybrid pronoters thereof (e.g. CW)
where a part or parts are fused to a part or parts of pronoters of genes of
other cellular proteins such as e.g._ human GAPDH | - )

(gl ycer al dehfduiguefeasipmaf e gatberdoefcths Pesseninvention) is therpillly tadind cell

15i ncl uding (3ke a&%ﬁéih% This Ms! 8&{1&)straﬁgcﬁ§ WA dyRorh&lBy 1AAUSEET 8 cefidie term
"expression" 1s used In 1ts nost general nmeaning dand conpri Ses the
producti on oéxpréddimyclafdiiBIA and protein/peptide. It also conprises partia
expression of nucleic acids. Furthernore, expression may be 20carried out
transiently or stably. According to the invention, the term expression also

includes an Tah&t HAVinGKR bE AN onM antiBENEY AlkveERs 8RSt &g claudins, flow
cytometry can be used. Briefly, cell lines expressing membrane-associated claudins

20  (grown under standard growth conditions) are mixed with various concentrations

of antibodies in PBS containing 2% heat inactivated FCS and 0.1% NaNj at 4°C

for 30 min. After washing, the cells are reacted with a fluorescently labeled

secondary antibody under the same conditions as the primary antibody staining.

The samples can be analyzed by FACS using light and side scatter properties to

25  gate on single cells and binding of the labeled antibodies is determined.

The term "binding" according to the invention preferably relates to a specific

binding as defined herein.

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

encoded by heavy chain constant region genes.

As used herein, "isotype switching" .refers to the phenomenon by which the class,
or isotype, of an antibody changes from one Ig class to one of the other Ig classes.
35
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"Aberrant expression” or "abnormal expression" neans according to the
invention that expression is altered, preferably increased, conpared to a
ref erencewopoeferabl y 25 conpared to the state in a nonpCu/mPeeigenésss nor nal

cell or a h gl vi nl N exng. i

i ncrease byeglltlet f%rgs? g‘%ﬂ ?ér? uﬁ@% iaga{sgilﬁ%te inI aesaaé?ﬁl%?/% ngto Bﬁ gg%t%ergg%ﬁ)a%r at

| east 108;{0 lfaat o aniubikcredah, Eexf{onﬁckshomath&. dfolr yexfamphe] i(ajrpcdypﬁpﬁdasmdf .
tissue, ile expression in a healthy tissue is repressed.. 30ln.a preferre
enbodi nent , BPLRRIIGStde SequFnfn e i Rresept a’c%?rg?wamt(alfw@ns Hesee) At %ﬂesent

In a vector, pd\i6fafdRRh OPidudleintabite And WHIHE Bis nobbk&] i QMR P nPRRS Si on
of the nucleic acid. The term"vector”™ is used here in its nost general
meani ng &nd ompniisthe laboratont smagotally gcouafrigcl e for a nucl ei ¢ aci d which
enabl es said nucleic acid, for exanple, to be introduced into prokaryotic
and/ or eukaryotic cells and, 35where appropriate, to be integrated into a
genome. Vect PE$teph "télirfankbdtasaised heredf REGHkY a cBRfigGai @fopNHERy @i &ssed i n
the cells. Vectors conprise plasmds, phagen ds, Dbacteriophages or viral
genones. Thelighirokpingmmsyraglobadin loesavimeseinianV gegragni| ip positipagdeignmeyliately

construct of _extrachr I etic i.al , G T
dupl ex, whi c%‘ﬁ%caeﬂﬁfoe% fc?f? gas F%rggr%é;ﬁc?e%ot%%#lg}é ﬁpgcfrdg@%%%s ﬁtﬁikég&ﬁéle@g
vector fier ewpr essilotdomhingRespottiveddyA reartdnged dhnfunvglobalin t(3mibody) ghiech t he

ant i body heavy chain and | ight chain are present_in differ ené vectors or a
vector type loRus\fathe idsatifed Py comnapsamtp gstghine ApAn adeargnesd dogusi wilk he

same Vector LA o fali reddtines h &mnqin\éﬁnorn%gyeleﬁdem respect to
specific nucleic aci and amno aci sequences, e.g. those shown in the
sequence |isting, is to be construed so as to also relate to nodifications,

i.e. variant of said specific,sequences.resul ting in sequences whjch are
functional | yibﬁmaPW” ai’l & Wicen%%ﬁﬁ%&%S%rel A A d
sequences; exhivbidohiig RIFEREH thSor fERRItI0R A heREin ThéW! Rlpreft 151 fecRinbihe
specific am no acid sequences and nucleic acid sequences encodi ng am no

aci d sequencssasielibehinmediptely adiacentde ailiemh fegaienbr sinilar to those of the
am no aci d sequences encoded by the specific nucleic acid sequences. One
i nportant property is to retain binding of an antibody to its target or to

sust ai n ef f e¢h@keri NEIdIE10 Sacf midflecaltd'] B dyed?RersisG his astefiddd @Nihchude ADNE
Preferably, a sequence nodified with respect to a specific sequence, when

it replaces metecslssand RNA mpleswies: Ariugleianid Bwigruleanay b sipglscitiagdesdt o aj d
anti body, { o K I NG SRl i

descri be2c1& he?@?orll% g%%ge%a%rqq%%%#ﬁg %ngg(%ﬂﬁlaaggt?W&A'hgrngflﬁﬁvéc?ﬁ%g%leect to
speci fi ¢ ant t4ot asployedfdvrintdaivetopimelie trgnsgeion of,acelsitfobedingde,iis theo be
construed so_as tqQ also gel ate to antib chié,es characterijzed an 6@1 no acid
sequence andf@m REFRACW, Eﬁhdc%‘b&fﬁeﬁ’fégar iWh1n Yt JFaPFEPie el YD he

ggit nge?ﬁi A SRANARECTROROA dHGhGle6va DbelndaAKEASHoR appliEatfhioBy biabilitig bodi es
g functionally equivalent. One

sequences, capping, and polyadenylation.

25
The nucleic acids described according to the invention have preferably been
isolated. The term "isolated nucleic acid" means according to the invention that the
nucleic acid was (i) amplified in vitro, for example by polymerase chain reaction
(PCR), (ii) recombinantly produced by cloning, (iii) purified, for example by

30 cleavage and gel-electrophoretic fractionation, or (iv) synthesized, for example’by

chemical synthesis. An isolated nucleic acid is a nucleic acid which is available for

manipulation by recombinant DNA techniques.

Nucleic acids may, according to the invention, be present alone or in combination

35  with other nucleic acids, which may be homologous or heterologous. In preferred
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30 inportant property is to retain binding of an antibody to its target or
to sustain effector functions of an anti body. Preferably, a sequence
nodi fi ed wibt2o1wossmect to a specific sequence, when it replraresiobbassspeci fic

sequence in a nti body ret.ains .bi.ndi.n f,. sal nt i t et and
preferably f%%q%i‘%ﬁrgs’o n%ci‘?l& AT %ﬁbogaég'dlé@(gpg%g’érsrﬁ%?ée}l}/%?n?ré ge.eq“

medi at ed | yswBicRrmAPGe hadbiageshs by HeteroldBousVitROfktpéth 16 SEHRCHUEIR04€14006888
It will be appreciated by those skilled 1n the art that, in Erfa‘l-'éti'cu' ar the

sequences of WheTeinGhR ey pherpaiogany ey thalr hadusieicearigns asanfupetionstyt i ed
wi thout 1 oS figeliNg (AP lekbiosib? Bl {Budhck Halfhuy BRE X IR herdiBgbRa! Ons
I'de or highly no

w Il be either ntr ca ogous to the regions o nti bodi es
speci fi ed heheiaRs. thBythehighdiy abidhizrmdtofgactidnally linked aattberpkpriessiont hantrdlr om 1
to 5, preferably from21 to 4, such as 1 to 3 or 1 or 2 substitutions may be
made in the COR&Ce PAUE; ti on, the hypervari abl e and vari abl e regi ons may
be nodified so that they show substantial honology wth the regi ons of

anti bodi es specifically disclosed herein. 10lt is to be understood that the
speci fi ¢ nucheiuleacadd, deb asiabmutldie peidrexatessing YA dodfon preseio agiegtiderodi fi ed

for the sake of optim.zing the codon usage.in.a.particul ar hast .cel | or

organi sm Diar"‘lc‘)iearne%@_é?s‘f’ﬂ C@%‘&‘Qﬁ%&%&*‘%@ﬁ&t@%}@nﬁmd QRN ER ef’6?§w ariety
of probhens £eREAMRLIMRUED VneAAbheDBIicR ARy S5 thaDexpréRftarraphkdriptidhi on by
changi ng one or nore nucl eotides of the original sequence can result in an

15 opti m zat¢forridbnucieie agidpis amdenthegongohercinsdet thecinfluenas ofsaid @wressionn
optim zation_of translati effi o1 4 g ?g s host
i n which sai can}.rSL rseequgn%cilgﬂ}esﬂ‘g%&gé&gxlﬁﬁggjggg%mi g‘%@?‘ﬁ‘? gg o%o'? %l(ejﬂ) 1?S‘F\lé\?xgnti on,
a variant, dgehWwaith ¥eexpresdion eadtrbbsequenceffuagioaally biked t2@ codinigaequeace,d
sequence, am no acid _ sequence, ,or peptide prefer albl y has a.functjonal
property of MHECtiicPEisaidaeXRIeELEARES! SHANARFCAtISHIS df EERIPION Bl ptidde,
e B S S i e
enmbodi ment, sequerdeaot beidg capabld oftheimgiarfslagai ihmﬁmdesifqdagq@hiorqiepédmucl eic
aci d sequence, am no acid 25 sequence, or peptide is imunologically

equi valent to the nucleic acid sequence, am no acid sequence, or peptide,

respectivel yyhd hg Wakibssidn Bésrd1eQquélRe! \@ehpriséhedordiny tbhée diagétnof
identity between a specific nucleic acid sequence and a nucleic acid

sequence whi plenioterspdbdsong biingdingr sitepeenhaneers andiither ¢ontrgl wloments Which3o sai d

speci fic¢ nucleigc, acid sequence w || be X % er abl east
75% nore pr@ﬁ@@éeol E\ qlé’éfsto gHo eneevgﬁaﬁnia#rsga%%be;gr%brﬁyf}ﬁfﬁ ?rgaés/% g(S/o or
nost pr ef er agh¥odineh@agtth® iken96:9th® é¥pre S5 @mtd Yequisagaredn by répiNEd.nucl ei ¢

acid variants, the degree of identity is preferably given for a rg i on of
at | east abolihe 0Bt stEctursfteXRIEEION SN0l FLANESE MaKyFEY assd fungtiop g about

500, at | easgqe@ggu& ge?log/&)%é rl%gg g%ﬁergﬁ)}p L&){hﬁ@@%% Q{lm‘?%mfs&?@eﬁt aP Ut 238"

nucl eoti des. In preferr I ment’s, egree '
untranslated sequences which are involved in initiation of transcription and

25  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
control of the functionally linked nucleic acid. Expression control sequences may
also comprise enhancer sequences or upstream activator sequences.

30
According to the invention the term "promoter" or "promoter region" relates to a
nucleic acid sequence which is located upstream (5°) to the nucleic acid sequence
being expressed and controls expression of the sequence by providing a
recognition and binding site for RNA-polymerase. The "promoter region" may

35 include further recognition and binding sites for further factors which are involved
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identity is given for the entire length of the reference nucleic acid
sequence, such as the nucleic acid sequences given in the sequence |isting.
Pr ef er ablwo 20hest88 sequences are capabl e of hybri di zi ngcamP2610n06889 a
stabl e duplex w th one.an rL..w.th hybridizatjon nreferabl ijhg. carried
out under cofidi qd?%uqae[ ol%cﬁscgﬁﬂg\c/\?lp@nsp cf 1§ ECny r?rgﬁlzog{ri gﬁgbé r\%?/l;(gngle

pol ynucl eot i gaschiptidn SEpokagote bt elicaryotidt gene JRrtheeMOtH, kipporaort enayecr i bed,
for exanple, in Mlecular C.aoning: A Labgoratory Manual, J. Sanbrook et al.,
Editors, 2nd'imnciblenandppy imEate RSN ipdppeaicoioyan nduEng egen o55idyng

Har bor, New Yor 0 s P i lL.ec . Bi oW,
Ausubel et al%(e. &E& g?g, {tho ﬁéﬁlfogy{sgﬁogocc%g,&oﬁlér?cw aﬁlgl\%lvh 5?%21%1 'Alggnrelt\a/:‘ er,
for exanpl e, whizhhighuridét 2t camtradt of6 5T indudhiyld rpromatet iio mob weikprssed305 orlySSC,
0.02% Ficoll, 0.02% pol yvinyl pyrrolidong, 0.02% bovine serum al bupin, 2.5
T Nab2POs (RSSEd b} SaRelEKeBY i Aoy rectgen s Bus. 1 LGATEIPER PO 0. 15
M sodi um ci tf'nﬁ%l&ng F&g%rﬁ-th@‘fgteﬁer is"PIRIHEH ZL diOthe 16 oTRFTAEERIohAs Whdredseihe DNA
has been transferfed is washed, for exanple, in 2 x SSC"at room

15t enper at ur Ehiancimethistedj m gendrah) by bindd&CoDa pexifSDBnacripteampleetar-ures of up to

68C. The term "variant" according to the invention also includes nutants,
splice variants, conformations, isoforns, allelic variants, species

vari ant 9 pandpgpsés Svhieimalopfertdd fbidifg k@ khd hRsaioiniudr rontdss &bl ¥
present. An allelic variant relates 20 to an alteration_in the nornal

sequence of -8Pgekhd, andhk’ giolimerasearte@mast URhRRA proregter {CMRG IPEAROEEO et e
gene sequenc - r c r ven
Gone. *a spectlticfl hoftid BMdrs B Bl TRILT) WhelCa ¥t bE A, dtufedtoC

di fferent sppt es pafis of p@nivtérs @hdehed opdthar géllidar prowlies suchcisck. grhuammo aci d

sequence. 25 For_the purposes qf the present invention, "variants" of an
amino acid s@é@%e(&iﬁ?ﬁaﬁfl%‘iﬁ% sphate 5%@’@%’6%3}@?‘?%%@ udilg 05 884 g

addi ti oqsvar{n@ﬂfd?lagn(?gj Mit?cﬁfaﬂin%é@sgi on variants and/or amno acid

substitution var Am no aci el etion variants that conprise the
deletion at the NNterm nal and/or C-termnal end of the 30protein are also
called N-termnal,. and/ gr C-termnal .truncation yariants. Am no, acid
insertion va’rs‘f’%‘?ﬂi’él_gc@ng’lﬁi '§‘¥e‘?tf9§1egﬁ? SHD PRI 18rusfévpmoltts H}?PE SN Ao aci ds
in a parti cuhRhniapiaf® c8@bscsare BRsdRictibm of RN A 86 6f RN A B Brotéihpeedpience
variants having an insertion, one or nore amno acid residues are inserted
into a 35par alseepmprissistpertiah expressiimel rusialc aedu ENEbermare RIREHSIOR FRRIRE
Inserti QW Eaprried out transiently or stably. According to the invention, the term expression

also includes an "aberrant expression" or "abnormal expression".

"Aberrant expression" or "abnormal expression" means according to the invention

that expression is altered, preferably increased, compared to a reference, preferably

25  compared to the state in a non-tumorigenic normal cell or a healthy individual. An
~increase in expression refers to an increase by at least 10%, in particular at least
20%, at least 50% or at least 100%. In one embodiment, expression is only found

in a diseased tissue, while expression in a healthy tissue is repressed.

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

35  where appropriate, to be integrated into a genome. Vectors of this kind are
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appropriate screening of the resulting product is also possible. Amino acid
addition variants conprise am no- and/or carboxy-term nal fusions of one or
nmore am rnwoaeimdsy7ssuch as 1, 2, 3, 5, 10, 20, 30, 50, oPCHmEP2018MEESs aci ds.

5 Amino acid deletion,variants are characteri zed t he renoval of ,one or
nore amino && G@gtyr Grplicated érﬁ?‘é’,res§%£ﬁl ;}%e B‘élesr é’%@é? cgmprse plasgiidg 4

20, 30, 50, phodBs, @s[&e{}fbpﬁggoegsqr ViRE odRbBtd. aNe tBRY "BRshid"aRyuse@Hetdian of
t he protein. 1%)Am no acid substitution variants are characterized by at

| east one r esnetally irelatehgo seoenstroet b extachemsothah geneiisonnieriak aspallieabei ng
inserted in its .. Preference is..gi.ven to t L] ' eing in
posi tions i r‘f’rfﬁlép bﬁ‘ﬁgu%ﬁ(’dwe@eﬁﬁ%{:eghgﬁ depend eﬂ%ﬁ g@%{ﬁé’lg(r&ve BZI%I '\%éen

honol ogoys proteins or peptides and/or to replacing amno acids with other
ones having simlar properties. Preferably, am nqg acid 15 changes in
protei n variAnths vgewor dohsunmowstan el amapibodyi eithes o gevectqr type “éﬂ’g‘é‘ﬁ? gt i ons
of simlarly r I j : r j } aci d
change invola\rllgl{s;gaﬁﬁgﬁv&t% |o%?%gggtng{%#]graeaﬁgﬁl&lt&égff@égﬁlﬁnoo&gé%/gg%%%a%ﬁ are
related in tthgd in whidk tiehiedang chdiatand dighychatrare presgntanithosaand vetaroandener al |y
divided into four famlies: acidic (aspartate, glutamate), basic (I|ysine,
ar gi ni ne, hiused-di ne), non-polar 20 (al anine, valine, |eucine, isoleucine,
proline,,phenyl al ani ne, nethionine, tryptophan), and uncharged pol ar
(glycine, asparagine, glutam ne, cysteine, serine, threonine, tyrosjne)
ani no aci ds.THhteashing amvenchercinypith phspect tnspecificosuaieic acis srshaminme gcid

classified jointly as aromati c am,no _aci ds,. 25Ptef er abl e of
simlarity, Sﬁﬂ‘é“f”é%%ﬁt%r%?‘ffgﬁ%‘?w 1%ev§§g%en§e Uixng, #5t0 é:nc]%rr%tngegll Sgdag’géégsr?ce and
an anino aCir@la?@%'%'%f@iﬂ&’ﬂii&ﬁ, li%. RglahiseGfdid spesifieCéeqhences rekildhgiian a

variant of said specific amno acid sequence such as between am no, acid

sequences shmeqienges whithaare ifanctinnathi eanivalgnt|to paid £peqibie s39UpRoRS: HEABINRbI y at
| east 80% even nore prefer.ab t : 0.0r.: st e Yerfabifdeeast
95% 9635 3o spaE s oT DY /Sé brbe 2%?‘?%“%?’ 5F simitat 10 {}ngre {S%teﬂr?t slpt%)E/ldics gi ven

preferably fghindmhcaliyQemes dnd @gileit avid sdyubnceatent@iing ambmuicid 8¢queates! east
about 20% at | east about 30% . at | east abou{; 40% . at |.east .(fbout 50% at
| east about @Biting prepestiesaisisniicar gy, simglar go,¢ osﬁb‘lfutthe%’a)émaﬁm SEBF S Sout 90%

or about 1005 8hed B uEpbLific nBBBkhCR] schllncee G R fiapaiey 1 16 eamnce.

For exanpl e, reference amno acid 35sequence consists of 200 am no
aci ds, the dsigdieg offansintibbdy id its argétaerio isustainsfigictoe funcfions of an antibody

2011/ 057788PCT/ EP2Q10/ 00688 ferably for at Ieast.aboyt, 2 t
about 430 arba CRboB BOALC1 Bistradboneeatrreatuael it dhat

| east about JoOifcaleqh&RR! whBRUE repfites @ie biprflc faasiicelinlan aitidodgstetaiiout
180, or about” 200 ar‘%i no aci ds, preferam conti nuous, am no aci ds. Regarding

CLDN6 pol ypebinilig ofsaidaantibody hetheeigrestanst prefarably fimayiops of saif @ntihodysas

described herein.

25  Similarily, the teaching given herein with respect to specific antibodies or
hybridomas producing specific antibodies is to be construed so as to also relate to
antibodies characterized by an amino acid sequence and/or nucleic acid sequence
which is modified compared to the amino acid sequence and/or nucleic acid
sequence of the specific antibodies but being functionally equivalent. One

30 important property is to retain binding of an antibody to its target or to sustain
effector functions of an antibody. Preferably, a sequence modified with respect to a
specific sequence, when it replaces the specific sequence in an antibody retains
binding of said antibody to the target and preferably functions of said antibody as
described herein, e.g. CDC mediated lysis or ADCC mediated lysis.

35
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5 given preferably for a region of at |east about 100, at |east about 120,
at | east about 140, at |east about 160, at |east about 180, at | east about
200, or awol2zemais7mBout 210 anmino acids. In preferred enpodiprenisossshe
degr ee of siym Lapk Ly OFiai AR irb¥e LU iR BRI heSubn@k dehe
reference ar%%?g%%éplgéajﬁgﬁ%{h%%%ﬁas %eegﬁﬁﬂﬁ% a(ﬂ%% suequeng%fsu ré%en in the
sequence | i shé OPR, Hpenlarighieenid fapmbktetegions nam de sredified evithous lasingathet v,

preferably sequence. identity c be dope with art k tools, preferably
using the b ﬁ‘%é@] © 3gH r?F,exf“?}PEe : F%g,‘o%?s}”ﬂg\gglqngﬁ ldﬁgﬁ??g %t andar d
settings, prrﬁ%tﬁ%%rﬂolw% e eelibns WRtdhti¥odi8l QpeuTRed h@?é?rx.OB9P"}ﬁ§l_119, Gap

Extend 0.5. 1 equen mlarity"” indicates the percentage of am no acids
t hat eitBer lonologhest itdakomemplutd thepfremdnto % pneferablit from latp houel psl 1
substitutions.."Sequen identi.ty" bhetween two polypeptide of,.nucl eic acid
sequences iﬁai%a‘?reg Pﬁ?ﬁ@gggﬂeﬂ%{ée"@? E%i'ﬂ%&eaéri’ atgeo‘leﬁﬁ‘ﬁ'cﬁ%o (lfd(ﬁtéosn’t at are

i denti cal bq{ypexezariam ahi@ GdARKIe FegidfkThay bB RicRAERYS tHat @ity shyw substaltifli ned
after the best alignnment, this percentage being .urelé statistical and the
di f f er ences homolegshwith the sgeions gl arithedies spesificallytdisalesed derethdoni y and over
their entire length. Sequence conparisons between two nucl eotide or am no
aci d sequences are conventionally carried out by conparing these sequences
after havi ndt & fodheghdehoddfiat el dpgcifis aiudleongidy desorib@bhdreinnajse archided out
by segnment or by "wi ndow, of conparison' in order to identify and.conpare

| ocal regi orfdclsic sdds Bivdifieg fﬂrlr{g? sakg ofeptimiging ?C%‘iqng‘r‘ﬁ?gﬁﬂ‘y gPaptfayiar
sequences f b2k AR DB REQUH Blon BEBEARTAIIA LS B 1BIDS OF the
| ocal honol %ﬁpgﬁgﬁ‘?ﬁﬁ?g‘? Slm teﬁ and V\a?nerf%ﬁ, 1981, gAdls ?App. Mat h. 2,
482, by neanariefy dfyroblenalcohoerningdietendlgoustdene ek pidssion. diralon pptimigatiooh,

1970, J. 30 Mol. Biol. 48, 443, b ans, gof the arity sear,ch met hod of
& nugleofidsg af danarcouf

ety
Pear son and 1 pRARSING) & OF Y, el egbrﬂg.m%ISr*}]qg%r}cezﬁélr,es By reans

of conpyker gRgrAh Minehexps@sioeTe AIIAE iabiSn E@ARUIBES bptimizdtiof1dh, BLAST
P, BLAST N and-TFASTA in Wsconsin Genetics Software Package, Genetics

Conput er G degmsla§ds efidashicin Drhoww]ogokislios baterolpgous. hogtin whichpwid au¢laige
identity is %%%cgl ted bg geternining the nunber of identical positions
bet ween t he ' %ﬁﬁ%ﬁ%&se ei ng conpared, dividing this nunber by the
nunber of positions conpared and nultiplying the result obtained by 100 so
as to obtain the percentage identity between these_t nces.

sequ
" Conser vat i vACeoidiag ite thg Biygntionyg vas@ntdqavativsy moﬁléfieé]ﬁg’é‘,n ‘grﬁlg%enﬁé’ s of
simlarity i iy r Lldty, : el Raflicity,
and/ or tztr?e aﬁ#ﬁﬁeﬁ‘%g‘glh}%quﬁg? %r%%g? %tgiHLeégérllheégl%%lluoéEl)x P‘?l‘geg vgéé?dl ?)S? > g@%ﬁe& (a)
nonpol ar ( hystopaholofc theanueteiacadd sequencde amhiani add begweners, of spsipéidei ne,

val ine, proline, .10 phenyl al ani pe,, trypt.o n,. and .met hi oni pe; (b).polar
neutral ani n‘@sl?f&f‘?ﬂ‘gyi &Eqnu\‘,l ¢ I‘E/E?Snt&f*f’sdé??"%g,%uf]ﬁ oH@Zprg%{}g ﬁééngli‘%r osi ne,
aspar agi ne, @RGnHeliGi Wil o GhdRESh ke Infol6iAesd 8l ohd @ETbEdindeiik, OvaengS
include arginine, lysine, and histidine; and (d) negatively charged

(aci di c) ani devivativelsmpdified diormserafragmentcofia aweleit aeignsequerded amGub &eidt ut i ons

typical ly may be made withi.n.grou a):- - ddi t i an. ' and

b b1 + ne 29ay Bangbury P F sPnEiBellshbiyatell ROl b A0 BepE

di srupt cc- hghine@sid segiiéhc & iptige réspbsivelyy fioa /hivhyit hes been dedvaang t he
followng groups: (i) Sand T; (ii) Pand G and (iii) A V, L and I. Gven
t he known genetic code, and reconbi nant and synthetic DNA techni ques, the

skilled sci epltek&%tflg %ﬁgggé’reg AP G HEGee PV DGR IR LAE CHRTEE UAE lav e

am no acid varia '
nucleic acid sequence which is modified with respect to or which is a variant of

30  said specific nucleic acid sequence will be at least 70%, preferably at least 75%,
more preferably at least 80%, even more preferably at least 90% or most preferably
at least 95%, 96%, 97%, 98% or 99%. Regarding CLDN6 nucleic acid variants, the
degree of identity is preferably given for a region of at least about 300, at least
about 400, at least about 450, at least about 500, at least about 550, at least about

35 600 or at least about 630 nucleotides. In preferred embodiments, the degree of
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The present invention conprises antibodies in which alterations have been
made in the Fc region in order to change the functional or pharnacokinetic
properti esoabivdsersant i bodi es. Such alterati ons may resulptTiEP2@0des38€ase or
i ncrease of .C 1.qg.bindi nd or . of. Fc7R bi ndi ng .and. ADCC,

Subst i t uti orfSSREHN IS BYFD E%a BTl ngh B! ?\reg“heembc?elﬁﬁfléi %%Cmfr}'?g’ hno aci d
resi dues of JshiefRierc 6181 Rqdieed aVenlif GhORBequehed RingG Fusferiblgnhaltiver ati on
in an effector function while retaining the ability to bind to the antigen
as conpar ed sgauénceharervapatie ebhdnidizingignd formings staldo duplex wathpnggnstheng 260.
30The in vivo. hal f-1.ife of | i L o he

sal vage rece“p'{tgﬁlyi’b’fi{% & ﬁgfnfa{]agﬁ)}?g’ehgng aﬁ%%ag%gyggn&éﬁo%%hﬁ%{eqg%‘;r‘{st ant
domai n sych dpRaifict Rgbridddation| etweas polyhudestilel Sstringentnt@clitidiisp Sivimgent or an
intact Ig Fc region, cf. US 6,121,022 and, US 6, 1%4, 551.. The in vivo

hal f-1ife catrdiinpetrpoiescrbed. nfr e@@@Pley inmelRg s CAPHBRs A -A0REGRY
region, 9-9-%?;? SPRSEIL UG BOalt HEARN, PRd (Rfition¥@old Spring Harbor Laborator

o317 05756 AR H RN Bl AR, 2% posi L1 on 255, By substitutiRg

t hr eoni ne f opresserGadé SptingddarbonN@&BA orky 1989 e BatrentuPratgeolh ire Mleauldror

phenyl al ani ng, at sition 256, cf _ US 6,277, .375., Rurther e h

gl ycosyl at i gﬁ“’g‘ﬁ}{) Y- 4¥us l?f’t?leﬁc?g‘r ggltg’énhﬁ'@ ﬂa]&?'fq‘é%mﬁsnﬁlfgg[g?wft%org Bange
the ef f ggt O rflngdy Qlanfie, LB enyBRidiAANGH @5 657D in ByBiBLAIod Beffantli Pedsss, can be
expressed in a transfectoma which does not add the fucose unit normally

attached to A§A%wlticglbd).93% mobymylpymrdlidope, ¢-&pdeving ssrumealugisnhameM t he

affinity of regi on far.,Fc+ ept ofS FGh, ddpturn N It in
an i ncreasedﬁg%@bf(%ﬁhe anﬁist%)gdisﬁgi ?}n?[kle %ﬁzé 'ncéegbof 'lg\IKO'(lze s,S&g . Shield
et al. (2002)h1die/0.23 M s@fd@itrdte, FI7 hdterrhylsridismiding theahémbrané to which
gal actosyl ati on can be made in_order to nodify CDC. Alternatively, in

e I

anot her enbotienBhtA hesitbsen sraastemed s Wanhedatr etkampleio v Al 2A1P0%  part
of a anti. | Ihndn %64 ' % @éla}l;gf i °C.

mut agentelsSl %%8%%8%@?&?‘3?93 %di??g@gan?’%&m a%t??égg{g?gst&ggn be
screened 15for binding activity. According to the invention the term"cell"
or "host cell” preferahly relates to gn i ntact clel l, fde' a cell w.th an
intact menbr Ahe ERAL VAR, ACCPRiRg 4 Jthe { BVEijoRpplse Includes mutants, splice

variants, conformations, isoforms, allelic variants, species variants and species

homologs, in particular those which are naturally present. An allelic variant relates
20  to an alteration in the normal sequence of a gene, the significance of which is often
unclear. Complete gene sequencing often identifies numerous allelic variants for a
given gene. A species homolog is a nucleic acid or amino acid sequence with a
different species of origin from that of a given nucleic acid or amino acid
sequence.
25
For the purposes of the present invention, "variants" of an amino acid sequence
comprise amino acid insertion variants, amino acid addition variants, amino acid
deletion variants and/or amino acid substitution variants. Amino acid deletion
variants that comprise the deletion at the N-terminal and/or C-terminal end of the

30  protein are also called N-terminal and/or C-terminal truncation variants.

Amino acid insertion variants comprise insertions of single or two or more amino
acids in a particular amino acid sequence. In the case of amino acid sequence
variants having an insertion, one or more amino acid residues are inserted into a

35  particular site in an amino acid sequence, although random insertion with
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intracel lul ar conponents such as enzynmes, organelles, or genetic material.
An 20 intact cell preferably is a viable cell, i.e. a living cell capable
of carryiwg 20utosirtss nor mal net abol i c functions. Preferalpcy/rpaiidovesssn

rel ates according to the invention to any cell which can be transfornmed or
transfect ed 3PEPTENE EREFGHRRIShA rRsplting paRdust Isplo R‘@?‘E{e"cel | " includes
according to the invention prokaryotic cells (e.g., E. coli) or eukaryotic
cells (e.g., dendritic cells, Bcells, CHO cells, COS cells, 25 K562 cells,
HEK293 cel | sAmiiid Acid elddision warisnts cotripsise améhd- nsdor carbbkyjerniitee fesionfetfous

nucleic acid may be found i.nside the cel iy.freely dispersed as such,
(ii) incor po?RetPdneTs AIRQ agidshSHchhas ﬁ@c?o%zl(oo%o’(%or'é’ qr%oergﬁm‘)da%@%o t he
host cel Il genome or mitochondrial DNA. Mamrmalian cells are particularly

preferred, such as cells fromhumans, mce, hansters, pigs, goats, and
pri mates. ThAmied lasidndgletion Sariansy aweeehdracienized| bir the ramAyal obfongjagsare ypes

and include primary. cells and cell |ines. If i X I i e

ker ati nocyt e%f‘lnﬁearcy%h@lgl%heb“feggﬁnﬁeeﬁ%lgca;%tso é/sr,g&ggélledtﬁlﬁ?f gvn\ﬁslt?)zrzr]{)’gg’ #g “and
enbryoni ¢ st ggteahing-acids. The ddietions mydbanaring positien ofthe pretemmn
antigen-presenting cell, in particular a dendritic cell, a nonocyte, or
macr ophage. The term "host cell", as used herein, preferably is intended to
refer tq 35a Lot Al ¢ : ' i ; ;

i roducda. ARG b At SRR DRBe R Rl eshde PR
express the ggptnaceiig rimived and avabedekivlu¢ bang inskred indits places Piederenes ns

"transgenic animal" refers.to. an ani mal havin enone .conpri si ng..qne or
nore t ?ansgeﬁ‘e%}’e‘bfoe@ér’% 1903,{1@3§>1?elgﬁd}1&051|t110§?1?1 @’ﬁ%i"ﬂn? F‘éﬂﬁssgg‘heé@? h

t ranschr omos guEst(&inkdtetd bBERSA %%{bl@%oda%}oieﬁisecﬁr ded Bhdof ke rephdcird ' S
natural genom c DNA) and which is preferably capable off expressing the
ht?hg’n

transgenes. &aincescidplvdth ather amssdaivingnsimslar pagpertisse Pae amigatacihai n

transgene and either a 10 human heavy chain t.r qe ] chain
t r anschriohos gp@ge§ HeProfR Y arfaﬁgs %Lfé)ggeﬁ?'%ﬂﬁc%%mﬁgangncrﬂgnng i %%Sgﬁ? %‘%sodi es
when i mmuni z gflsimitaly @nBRed 3 uhdeRg@nathito 2&ls| 3 wxperesbicrygnicb BN, chihge human
heavy chai n transgene can be intgfgrat ed into the chroppsomal, DNA of .t he

mouse, as i sinvebvessubstitahion ehersyei? &amily of aminp acidy whishrare gelated dp thedr o7
or HCol2 mceg,, or the h - ' g Reqdimtdal adoned
extrachrormsSer}ﬁl ‘fhf,msasﬁ#gi%p eg%\g}s{ré %bﬁ?(%gar?{sdéﬁé% és?%rrfégﬁn?e.g., KM mce as
descri bed i nfAM31i02/ #fHd Gaspitatt) dluanmgdnbasicafhybine; arginine drstgbne) nori-pelamay be
capabl e of producing nultiple isotypes, of hunman m)noc\q(fnal antit odies to
CLDN6 (2., (algmpe, gyeligd/ lsmcinge) 19\FuGinger EAIRG VPREY 141 RS YIS ®and

i sotype swi t ghi 0an RaGRied Yoldr!Bhlc! dspifagHe O RBAiRk byaRaRS sérfr
ability to cgﬁggggﬁ%b\%ra %%eec gaage(,g%rgf %Srpg_%lﬁy og u5%10r gy?%ater, 10% or
greater, 20%lecogineatyeosingypaminwr afids.aPhgnyddlaioes typtgplam eand Hiesing e
preferably of 75% or lgsre ter, in the Itevel.,n &9 in the | evel of
proliferati ofOBFUES pldssihgddontly As-arQpFly §MING A i | o phrases i ncl udes a

conpl ete 250r essentially conplete inhibition, i.e. a reduction to zero or
essentially to zero. Ternms such as "increasing" aqr "enhancing" preferably

rel ate t25 an Preferabhys theodegeeenefnsianianity, pyefarmblyt 1dsntityehaiveama,sppfifie PUBY y at
lpsgfs Ear 28;%; g{agi{dgs:fggle%ﬁoa/a;ndga\%gﬁrhﬁxg)?%oid "Bdenld R Mo@bied SRR redfié tJ1oF €
which is a variant of said specific amino acid sequence such as between amino acid
sequences showing substantial homology will be at least 70%, preferably at least
80%, even more preferably at least 90% or most preferably at least 95%, 96%,
30 97%, 98% or 99%. The degree of similarity or identity is given preferably for an
amino acid region which is at least about 10%, at least about 20%, at least about
30%, at least about 40%, at least about 50%, at least about 60%, at least about
70%, at least about 80%, at least about 90% or about 100% of the entire length of
the reference amino acid sequence. For example, if the reference amino acid

35  sequence consists of 200 amino acids, the degree of similarity or identity is given
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30 preferably at |east 80% and nost preferably at |east 100% These terns
may al so relate to circunstances, wherein at tinme zero there is no
det ect abl®WO20H/@F7880or a certai n conpound or condition aRGTAP20/6G388 cul ar

time point |ater i here_ i | i ertain
compound or RHeeLY B & 165 858 PBo i BeisanfusBh 3} ARuBelt St GRE oBos

"i munol ogi cgl, hyleastuibwad EO, at feasnsbotih 820, tah deabtnahono | Q)i at ddalstyatwounil 66 &nt

nol ecul e such as_the_i nmunqgl ogi_cal |y, equi val ent E]gl no acid se uence

exhi bits t hdeashmbow 18 nahoyf 1200 1aming cids; RFAIFFAPYFERNUBIH AR 899 nd/ or
exerts the q@égg [ ; [ [ GrSideftitd- is W th
respect to th {‘%g“?glsgt@é%?éﬁﬁgﬁﬁgg?‘é’a e‘?%éi?bfs:ﬁ{%@%fs&i nductitgn of a
hunor al and/givercgkferdtdy formmegnrof sip asteabotth 00 vt keagjtahoutnidOoat Idast abowsn of

8 ol iy : el f ; o
emet Tone T el et RSt B el BoARD, H ok Mol o BIgRT b HD®
"i munol ogi cahihy a8AYi MPreetred bmbbdigfentsa HeYdepRRb M Wirhilarlte HP Rizhtityois ighen.

i mmunol ogi cal effects or properties of a peptide or peptide variant used
for 10 i mmurfor &te entire fengtlr of thalreferéngmanina geid seqyanep svahyas detamin@pridi ty to
Il

bi nd i bodi d, . ' f i ,
or o1 or bl y. L OSTTERLENER ) Hieo e, Rl Thy UREHHoLBe IR LARpRET,

am no agipd SEMUBAEE prefekdBI K2k 0gice aldeytiguiny deconé owih r &t eammae testsno aci d
sequence if said am no acid sequence when expqsed to the i ne systemof a
subj ect i nduprefsrably jusingnide 18pst sequenes, aligprasity 4091 SXample.neine AlERaSHE a
specificity Is ' IC | ARatR%! BISEMEINCCap Oiseh as the
ref erence anﬁ%ngagcgﬁgﬁlggan\%}ﬁ%er%]gr%@l@%ﬁ%eﬁ ’ CLEIiZ)NG. The ter’m%}? nmune

ef fector funnL0,ca'Extand 0S. context of the present invention 20 includes any
functions nedi ated by conponents of the inmune systemthat result in the
inhibition of tunor growth and/or inhibition of tunor devel opnent,

i ncl udi 15 | MYeRbdrce iR latilMindth S StKe Ndrt i RNEF ABEAS tadfds SthaPeRh&r akl v,

i mune effector functions’result in killing of tumor cells. Preferably, the
i mune ef f ecidentidalinot thahsrepresetie cosarvasive giminh eagid esubgtitutinn® nt $asHcrgce

ant i body- nedi,at ed, ef fector_ 25 functipons. Such fungt] I C | ement
dependent cy¥&vY] il?e[tve?rb[%)o PORPFRY y-oae%%cﬁ%}gn?age%ﬁ%g‘?r%%?g?‘gg%%fto oxicity
(ADCC), i ndugdré@tagRiofaRig 8Gdsor tuclddtideethbsare addnyicilbetwisentthieriiquaseeci at ed
antigen, for exanple, by binding of the antibody to a surface antigen,
and/or inhibition of proliferation of the cells carrying the

t unor - asgoci af ed L. 9en; 0k eh EPGE - Lhpsies that
30 are ?apabﬁée oP@erréed&igéet fdr?g{@nggg@téﬁrrrolre |?n1?ruﬂge/e%e tfe ngl;gn 3”#& ons ggre
preferably abligg tpareipditatistichli bid nige differendes teyweerdtiod mygo GEQueneeds deag | ysi s,

ADCC- nedi ated | ysis, apoptosis, honptypjc adhesjon, and/or .phagocytosis,
preferably b‘}lsﬁnlr(?ﬂtféir Q- A RVaE e TS l%{‘rg?rnl?' i qgm_cm?%gqe%\é?@:
Ant i bodi es b HRRBIE dr FMikS ekt sSdudRles e ROAGIMMGnAIR, tdid- da6 Qi at ed

antigens on the surface of a tunor 35Cell. For exanple, "antibodi es my
bl ock the fucmhpamgaheseheequentes afissiviing elignedahen loptiosily s SPETOMPR0IWY 006888

on e G 1 ARETB R DY CERFEN ey | BB R B e, R AR ' 0"

and compare local regions of sequence similarity. The optimal alignment of the

(@
=

sequences for comparison may be produced, besides manually, by means of the
local homology algorithm of Smith and Waterman, 1981, Ads App. Math. 2, 482,
by means of the local homology algorithm of Neddleman and Wunsch, 1970, J.

30 Mol. Biol. 48, 443, by means of the similarity search method of Pearson and
Lipman, 1988, Proc. Natl Acad. Sci. USA 85, 2444, or by means of computer
programs which use these algorithms (GAP, BESTFIT, FASTA, BLAST P,
BLAST N and TFASTA in Wisconsin Genetics Software Package, Genetics
Computer Group, 575 Science Drive, Madison, Wis.).

35
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5 Mechani sms of mAb action Al though the follow ng provides considerations
regarding the mechani smunderlying the therapeutic efficacy of antibodies
of the inwenbviims7iss is not to be considered as |imtingprCw/EPb@oionssssIti on in

any way. 10 .The anti bodi . ri er ei 1.0t |t t f
the {mrune. SV Brftenngs AFDRY IF B SEv bR g iahl" G Al F KpRfRpen S ©
i nventi on capsioRs bbrveds ik twd $cqugies Paivik @afipared, dividingdiionwabapgsthedr ugs

or toxins) to directly kill tunmor cells or can be used. synergistically with
traditional mmehesohepHpeR sampayechand mybiphying s regult 8?&9]"@&%&&9@1‘? asto 7
conpl enent ar oIk &mﬁggf afid BNy d anti-tunor inmune
responses th%ttﬂgnny%ve eé% c%*rg%%ghg ovmdnggéﬁk%%gs'chenot her apeutic's
cytotoxie side effects on T | ynphocytes. However, antibodies of the

Lo T LS b B4 T PSS, 8 BB bl o'
Ant i body- deﬁﬁ”gﬁf&ritg,e|dhafgédi adiadilieyt Ay@rdpRbbivity\DHydesshelidigesandIer the
ot | § bed h

cell-killing abi y of et fector cel as descri erein, in particular
| ynphocyt es, amyliipathior ehtrabdf thequdsidues t imolvad.gdiorc ekamplgi n@ naedarby an

anti body. 25, Al .ef bly . when. | bodi e ' . '
Unor cui | o EAOPRENShErBByYoRs HURY HETuRg e, SRuiehe, RiRE aPRES T
sur f ace 16f |ﬁH€H9ﬁla§fﬁe§ﬁ§’9{O}pﬁ%,lfﬁld ehRhdle; (Bnpdlacseudtal Emineadds dictudeave

been identified, and specific cell populations characteristically express
de; i ned Fe r@lyepe.oferincADBGORE, Doy SIEMenaIrOSmen SSRATAGIRRa NS nglPB‘”HP‘F?eZ‘E)I y

I nduce a varjahl e r f il ' t £ LC L ot 0
anti gen pres%%?‘évftell ocﬁ*?dé%g‘ @ﬁ%lcf"l g%o?%cg%s %{EB '? ﬁ%@?‘r-“é’g’rl (IS:I'?l g’d i91](i:lat}lcf-=lH\!Fj’:asnt[()ionses.
Preferably, (dp negmivelyrdbaigedacitichN@Einovabids lirddd¢ aspamioneidi aret ghdariiccel |
responses and host-derjved antjbody responses, .35 WD

2011/ 057788 FESid- ERFESBH908 S¥BICelb N Shdft Madh Y 8reYRSo {5k i Iy addition,

15  glycine and proline may be substituted for one another based on their ability to

disrupt a-helices. Some preferred substitutions may be made among the following
groups: (i) S and T; (ii) P and G; and (iii) A, V, L and I. Given the known genetic
code, and recombinant and synthetic DNA techniques, the skilled scientist readily
can construct DNAs encoding the conservative amino acid variants.

20
The present invention comprises antibodies in which alterations have been made in
the Fc region in order to change the functional or pharmacokinetic properties of the
antibodies. Such alterations may result in a decrease or increase of Clq binding
and CDC or of FeyR binding and ADCC. Substitutions can, for example, be made

25  in one or more of the amino acid residues of the heavy chain constant region,
thereby caﬁsing an alteration in an effector function while retaining the ability to
bind to the antigen as compared with the modified antibody, cf. US 5,624,821 and
US 5,648,260.

30 The in vivo half-life of antibodies can be improved by modifying the salvage
receptor epitope of the Ig constant domain or an Ig-like constant domain such that
the molecule does not comprise an intact CH2 domain or an intact Ig Fc region, cf.
US 6,121,022 and US 6,194,551. The in vivo half-life can furthermore be

increased by making mutations in the Fc region, €.g., by substituting threonine for
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CDC is another cell-killing nmethod that can be directed by anti bodies. |gM
Is the nost effective isotype for conplenent activation. 1gGlL and |1 gG3 are
al so bot hweeny/sifsecti ve at directing CDC via the cl assipCalEP2010/006888

conpl ement - acti.vation.pat . 5 Preferably, ip thi.s cascade e formation
of antigen-a P‘:F‘BB&EIP%‘EW gigﬁfyrsé‘?ﬁﬁnf‘gng ﬂ“‘?%@nﬁﬁg!%ﬁﬂ?ﬁ p%ﬁ‘m%?ﬂjpﬂr&yc 1 q
bi ndi ng sit eﬁlbhﬂi‘tuﬁhg’ﬁﬁecﬂﬁﬁé(foﬁfghé’nﬁﬂaﬁihé a(G&itASeNst. OfS Har1,374.pati ng

anti body nol ecul es such as 1gG nol ecules (Clg is one of three subconponents
of conplement C). Preferably these uncloaked C 1 q binding sites convert

t he previous | ow- af fi ni C_.a-| Nt eract i t I vidity,
which tri gge#'grﬁb?n@%ecéh egléz?fos {l/%{r%]) S@aﬁﬁ\% gfn?]tgbog?esecragebgengjpaﬁeﬁégmgé%p enent
prot ei ns sandcHagé shet éffdche fan@ioadfythe antilkdiass Booéxdntige ethé aatibrdiesadan be
chenotactic/activating agents C3a and Coa. Preferably, .the caﬁ&rpl enent
cascade endseXpiessebin ®fapsieEomavhiclhdees nat @dd thealloseovrit Bamalyi gigchsdeat es
pores in the. c frRCidot 4n2 kAL §f thd

solutes int otoaﬁ%fl 8{?6%1{&?%9; élglflac?félgwg lil}g%r?‘(g)rﬁt%oé gl?lct%i 8 igg%IAntE bodi es of
t he invent i ofregixmnfob & cpR edpoed whycha iv sumetwll odsuttao tani iporgsedi ADIGH oA the

convent i onal naocl Qnal anti bod t hqdol ogy. . €..0.,, ti
el | 20 by br IRIEAES R e BITGES TK i Hreht. Skl oD ThELAEr 23T 05"
(1975) . A t hppelk SRR hiddiG&kibn BY BAlhetoZ Ak MR HRGRLHETIA Drder €0 RIcRIPIID, N

principle, other techniques for producing nonocl onal antibodies can be
enpl oyed, e.g., viral or oncogenic transformation of B-lynphocytes or phage

di splay technique si.ng librarjes of. antibod nes. T r ef ed

ani mal  syst e&éwaﬁaﬁﬁﬁ%ﬂ@eﬁ%b?%mg Iqlﬁaationgg%l?g? gﬁrr%iﬁgec ﬁ%ﬁngnﬁé di es
i's the nuring fspRiMof Hy biti-CRING aadb6dy 06dihg sefeent®USEh & By Veaturatieed |
establ i shed procedure. | munization protocols and techniques for iso]ation
of i mmuni zedmarigenesesy aad the resplinigomodified lepByrL PN 6 tansbadies cany &p sArepasd ner s
(e.qg., rLne. yé .cells) and fusion procedures are al so known. O her
pr ef erré%w;nfoéu{%g ?emls&f or preparing hybridomas that secrete nonocl onal

anti bodies are the rat and the rabbit system (e.g. described in

Spi eker-Polet et al., Prqc. tl. Acad iU S 92: 934 995), see
alpso Rossi efcggrdingpe, thg ?n‘@nlf\llgr_l the term "ceﬁ'c or "host cél" preferabl% rgsiLates o' an

intact cell, i.e. a cell with an intact membrane that has not released its normal
intracellular components such as enzymes, organelles, or genetic material. An

20 intact cell preferably is a viable cell, i.e. a living cell capable of carrying out its
normal metabolic functions. Preferably said term relates according to the invention

to any cell which can be transformed or transfected with an exogenous nucleic

acid. The term "cell" includes according to the invention prokaryotic cells (e.g.,

E. coli) or eukaryotic cells (e.g., dendritic cells, B cells, CHO cells, COS cells,

25 K562 cells, HEK293 cells, HELA cells, yeast cells, and insect cells). The
exogenous nucleic acid may be found inside the cell (i) freely dispersed as such,

(i) incorporated in a recombinant vector, or (iii) integrated into the host cell
genome or mitochondrial DNA. Mammalian cells are particularly preferred, such

as cells from humaﬁs, mice, hamsters, pigs, goats, and primates. The cells may be

30  derived from a large number of tissue types and include primary cells and cell
lines. Specific examples include keratinocytes, peripheral blood leukocytes, bone
marrow stem cells, and embryonic stem cells. In further embodiments, the cell is

an antigen-presenting cell, in particular a dendritic cell, a monocyte, or
macrophage. The term "host cell", as used herein, preferably is intended to refer to

35 acell into which a recombinant expression vector has been introduced.
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35Pat hol . 124: 295 (2005)). In yet another preferred enbodi nent, human
nonocl onal anti bodi es directed agai nst CLDN6 can be generated using

t ransgeniwoaoitosarsschr onosomal m ce carrying parts of tilpeThro®n/0068881Nne
systemrat her than the nouse system These 5 transgenic and
transchronosom ¢ m ce include mce known as HuUMAb mice and KM m ce,
respecti vel yA camaviaéte cofpli®e tal nielerc heitiensleshié preferablyrexpsess theapggieeaiocs m ce. "
The production of human anti bodies_ in such transgenic mce can be perforned
as descri bedrpgingeicaded bypthempplgicia¢idpp2004 035607 10Yet anot her strategy for
generating nonoclonal antibodies is to directly isolate genes encodi ng

anti bodi es from | ynphocytes produci ng anti bodi es of defined strategy e.g.
see Babceck Hic ®ims "fra8genid animeal' referateqy ahimal deningad igagome roniposial

anti bodies fromsingle, isolated hacyt es producji ng, antj bodi es of
defined strf%g~ Hapsgenss, dire %ﬁ&%‘%t“@(ﬂri E%}&yg@‘ﬂﬁl Haterig Le al so
Vel schof and e HibAldSoméERe Gt 'ﬁ%@éra&ﬁt dnbﬁ'%ﬁglté hte@ 3R%CThe! ARAAPY natural

| SBN- 0- 89603-918-8 and Benny K. C."Lo Antibody Engineering | SBN
1- 58829- 092-genoinierN A)aaridowhiclTas greferablycapattle lobdxpressing hemrdsgencedatan be

i mmuni zed with carrier-conjugated 2 eptides..derived fr t

sequence, anexéﬁlrp?% REFSEEP F%PF%ﬁano a‘{')eea[c)%%?lhggtﬁl ‘i;'al xtﬁérnesgg%aedg}a%wgnti gen
or fragAent spinhl B@lvyahdinOfrarsgédeSoretiphAS Béavy cBhilNearREhrofrgomet suchhkateof ,  as
described. Alternatively, mce can_be i mmunized with DNA encqdi ng full

| engt h hunarthenmnse produgesdrimansantiHel- BB, anfifodige whgm HRMpRKed | FPY6i ons
using a purifie I . { nngy‘ _ : qunj ot
result in an%qtlgg%lgé%@p%ﬁ%l%g&gée%&gg g)Lai%Igg'i m’ru}rllmlz?%ldﬁaw%k?hlglgl ss xpr(%gsbi%ng
CLDN6, e.g.,infegtftéd irtb figs cliromps@mnalt BNANwithe ni@spomsieshe Tise formransgeniesponse
can be nonitored over .the course of_ the ization protoco] wt %I asma

he i ;
and serum saiisees bl WGABERISE Fueh B?H@mor\}n&!-lcﬁz NS OF HiforPngtppeavy chat

15 transgene can be maintained extrachromosomally, as is the case for

transchromosomal (e.g., KM) mice as described in WO 02/43478. Such transgenic
and transchromosomal mice may be capable of producing multiple isotypes of
human monoclonal antibodies to CLDN6 (e.g., IgG, IgA and/or IgE) by
undergoing V-D-J recombination and isotype switching.
20

"Reduce" or "inhibit" as used herein means the ability to cause an overall decrease,
preferably of 5% or greater, 10% or greater, 20% or greater, more preferably of
50% or greater, and most preferably of 75% or greater, in the level, e.g. in the level
of proliferation of cells. The term "inhibit" or similar phrases includes a complete

25  or essentially complete inhibition, i.e. a reduction to zero or essentially to zero.

Terms such as "increasing” or “"enhancing” preferably relate to an increase or
enhancement by about at least 10%, preferably at least 20%, preferably at least
30%, more preferably at least 40%, more preferably at least 50%, even more
30 preferably at least 80%, and most preferably at least 100%. These terms may also
relate to circumstances, wherein at time zero there is no detectable signal for a
certain compound or condition and at a particular time point later than time zero

there is a detectable signal for a certain compound or condition.
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30 bleeds. Mce with sufficient titers of anti-CLDN6 i mmunogl obulin can be
used for fusions. Mce can be boosted intraperitonealy or intravenously
wi t h CLDN§oesprssssng cells 3-5 days before sacrifice amrdreromvabessé t he

spleen to ingrease the rate, of eci f.ic antibod ecreting hybridopps. 35
Gener at i on oﬁ%yi?f‘?doh‘&?“ﬁ?@&lf@ﬁﬁg eﬂ)ﬁlﬁﬁl&’toné’i’eaﬂﬁt ﬁﬁgdﬁ& 1%5“%@&%%@3

hybri domas pgReRuteM MmABAAE k@Rhs dBtimBRMAbLREIdaly ChlNelenCahin® dcidaquyigeh nodes
or spleens obtained fromimmuni zed mce can be isolated and fused to an

appropri at e ¢xhibits thieisamg aregssentialy the sarne ismanelegisal pippeing 2aBdPT eX§Tie. The
5 resulting bri domas can.t b reened. f or o] t]
anti gen-spec i ¢S ?8%(?8%‘?%%8?@? Z@g}%%o q%fcaP eﬂ%&?,heg%., m Ileg)&'cpt:e(z:lt 5y ELI SA

Welrl's can bé screen Yy

for anti bpdytypewtahé MantinblogitamesfectByich mundidivardscrnaeranagd/bACShdmal ysi s
usi ng CLDN6 expressing cells, antibodies with specificity for CLDN6 can be
i denti fied. THEUBHISSBRY. besHergth g Anabanof dienndred dping deaciofe®ned

again, and if St]| sid h\ve: %P@g i-%‘ldghlG | ' can
be subcl oned{hgygqell:irfr‘%c?[ ?n%ii (}l:él H}tdlqlgendc e étrg e s&ﬁ%%&gﬁggﬁg? Eée?l’?%gﬁs

cul tured in inventior, thegena " ahmuacidgloaltyequivalérs's isgprefiatablyr esedwdihues et to
characteri za&;&o,n. Geqer.atio of Transfectamas Pr.oduci nﬁ Monocl onaé‘f

Anti bodi es 1BE-rIBRAlegicdrelisels PTPIORFTER OL1SBeRILR B PRt fERH! i oS Host
cel | transt echouRi-Heod A P%icﬁ%ﬁ@nﬁnoﬁ’og@&'ﬂ%rﬂﬁ&b‘)fi‘s Qhe 8ARFDIONBIA NA
techni ques and gene transtection nethods as ‘are well known in the art
(Morrison, Sant{bbdd5)andcivdere appropriateggneratp ancimmicerespensenpreéarglyi bent |
the gene(s) of interest, e.q. tibho nes n -be _|.i LA o an
expr essi on v%tgpg?%lg%?he %?eéaqg’akog?%%"??%g%x&r S&&P §% Bt é&l %g%aéggﬁa%gc%ged by

the GS gene @RLASISHRAIY ¥GliCaeat 5 Rf@ehdeanibd 8did AdduAce WRaRPDAMihG3/idANd EP
338 841 or other expression systens well known in the art. The purified:
pl asmi d wit hsegyencs whew expeseBdaythe amEBMe Hyste@ o subIgelcddnoss AQKABRS ¢ host

cells s a : I : : W 25
alter natLEL %el 3§/eao1 éfp%e%%ab})b‘(%t?oc&gesl ﬁ%w{;ggéggﬁ-{gﬁﬁ gférre?\él% ceﬁl:%ge,cii\éff %’%‘g’,ge{ or
yeast cells. athi® #cid Beghensgkutb as nhe rederescet dieme ggehssjuense foemimgt protiel
described in the art such as electroporation, |ipofectine, |ipofectam ne or
ot hers. AftefFLNGoduction of these anti body genes in the host cells, cells

expressing the antibody can be identified and sel ected. These cells

represent the transfectomas which can then be anplified for . .
The term "immune effector functions" in the context of the present invention

20 includes any functions mediated by components of the immune system that result
in the inhibition of tumor growth and/or inhibition of tumor development,
including inhibition of tumor dissemination and metastasis. Preferably, immune
effector functions result in killing of tumor cells. Preferably, the immune effector
functions in the context of the present invention are antibody-mediated effector

25  functions. Such functions comprise complement dependent cytotoxicity (CDC),
antibody-dependent cell-mediated cytotoxicity (ADCC), induction of apoptosis in
the cells carrying the tumor-associated antigen, for example, by binding of the
antibody to a surface antigen, and/or inhibition of proliferation of the cells carrying
the tumor-associated antigen, preferably ADCC and/or CDC. Thus, antibodies that

30 are capable of mediating one or more immune effector functions are preferably
able to mediate killing of cells by inducing CDC-mediated lysis, ADCC-mediated
lysis., apoptosis, homotypic adhesion, and/or phagocytosis, preferably by inducing
CDC-mediated lysis and/or ADCC-mediated lysis. Antibodies may also exert an
effect simply by binding to tumor-associated antigens on the surface of a tumor

35 cell. For example, antibodies may block the function of the tumor-associated
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30t heir expression | evel and upscaled to produce antibodi es. Reconbi nant
anti bodi es can be isolated and purified fromthese culture supernatants
and/ or celWb=o11/05778t ernatively, the cloned anti body genestaerolo@ossspr essed

m or oor gan: SHFEECh of imdece apniiobiSgyal Py e Bt Ronbred 3MERATRR 45 oauced
i n transgeni §rReohsi@mboraRiimal s, WD 2011/ 057788PCT/ EP2010/ 006888 such as

in mlk fromsheep and rabbits or in eggs fromhens, or in transgenic

pl ants; see e.g. Verma, R, et al. (1998) J. Imunol. Meth. 216: 165-181;
Pol | ock, et ( W : 157; and Fischer, R, et
al. (1999 Bﬁ?“&tﬁ?’ : - mlﬁéﬁyﬂgﬁi al Anti body Sequences to
Express Ismtact Antibodies (i.e. humanization and chinmerisation). a)

Chi neri zati on. Muri ne nonocl onal antibodi es can be used as therapeutic

anti bodi es i Meshamisms of mAdaetiombel ed with toxins or radioactive isotopes.
Nonl abel ed i ant L badj r ¥ ] IRV NiLod ;
repetitivel ;/TK g‘ﬁgﬁhe[}hf ea 1|0§§n€osfd§}(lj%t§t i&égfrl]s’ﬁ:i)@fx'&t e tr gedrr %Bgﬁﬁ%ﬂg%hg&sfn The

mai n i munogemdeciying ths therdpattedefifigatyhef hmtihogdies i the dovestiantit isegdtotesbe The

I mrunogeni ci t g% murine .anti hodies in.man can be reduced or conpletely
avoi ded i f r%%‘}ﬁ fedas lumiting &y edn YOI ARY W%y or humani zed. 15 Chi neric
anti bodi,gs are antibodies, the different portions of which are derived from
di fferent ani mal species, such as those having a variable region derived
from a nuri n€hanntibatiss desgribed thergin i maw ieteetbwithncarppneatst ofr gxgi igrmune

Chi nmerisation of antibodies i i Y LG Di: i.ab gi ons
of the murin® Sg%?’iPﬁ%fag?%f?’e‘z‘&‘i)@n‘gﬁﬁcg?\ﬁ‘fé%ﬁaﬁh%ﬂ‘ﬁg?fﬁte‘e E:%%Isn;{%{n{:a%re{elgq f(;)eﬁ of
human heavy agd tbitgpbt sdydédds (€.g9 radidRotoped alpegsl dredxing) K divtlgtkinltumor n

Met hods in Ml ecul ar Biol ogy series, Reconbi nant anti bodi es far cancer

t her apy | SBNc@lsgop@an %811%{ synergishealye MitB dtradtiieral nehsmothsrapsitie 3g5PShodi es
are generate . .0l 0 - | j: t I rine
T ant o n utkirloRS U o SARRR bR Incphitichs BTACAR rkEBlap inciRi
ant i bodi es caiti-aengre itamahe drefponjses that gmhyi rnteave | baehd eethpintisech aiving 26 a

constant region to nurine light. chain_variahle region. The preferred heavy
chai n const aﬁlﬁe’?‘ﬁb‘?rBPf’s““FérCY&gﬂ’é‘FéE‘fep%fﬂs %‘h&dﬁmpgg%ﬁ-ﬁﬁw T E{’?@Eﬁ , 1933
and 1 9G4. O BefheAhfdrtoh & Ggeaxx&bah @fﬁam@gt&yggagl o fcIIDYE AR Lan Of

( . ﬁfhg
chinmeric antibodies are | , 1gA, 1gDh and Humani zati on
surface, thus, e.g. blocking proliferation of the cells.

20
Antibody-dependent cell-mediated cytotoxicity
ADCC describes the cell-killing ability of effector cells as described herein, in
particular lymphocytes, which preferably requires the target cell being marked by
an antibody.

25

ADCC preferably occurs when antibodies bind to antigens on tumor cells and the
antibody Fc domains engage Fc receptors (FcR) on the surface of immune effector
cells. Several families of Fc receptors have been identified, and specific cell
populations characteristically express defined Fc receptors. ADCC can be viewed
30 as a mechanism to directly induce a variable degree of immediate tumor
destruction that leads to antigen presentation and the induction of tumor-directed
T-cell responses. Preferably, in vivo induction of ADCC will lead to tumor-

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

35
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Anti bodies interact with target antigens predom nantly through am no acid
residues that are |located in the six heavy and |light chain conplenentarity
det er mi niwg 20e1gisorss (CDRs). For this reason, the am no aCTEPI@GWESISES

within CDRs are re dj verse be en. i ndi vi dual antibodi es than sequences
out si de of C%P&‘Pméé"d'éﬂt‘ e%’i@ﬁﬁyg‘ﬁﬁﬁ%}%es are responsi bl e for nost

ant i body- anttgenisiaAb@eAEd]i-Ring hietHod thMQad bk 1difteeddsPiatitode LM @S 8RS

possi bl e to express reconbinant antibodies that mmc the properties of
speci fi ¢ natmosl ¢ffective isatynegfoarmonmmenen dsiivasions lgGt tandglebptresaisohotiect or s
oraf ted ont oY SENDAA IR EUHE CO¢ M PE s Fal iGne RECHIN Panday. POV
properti s (BRratlydinthB cRéaabhe fornlatioftof ahtigenlBRiBpdNadmprx8SRsuld2i 327;
Jones, P. et al. i1986) Nat ure 321: 522-525; and Queen, C, et al. 989)
Proc. Natl. theaenclasking of multiple §dq hipding-sige3In) closs, PFO¥ME bt ences
can be obt ai : I, € %I;&IR\ t j Fe AR TUI 65 S hfpody
gene sequenc‘ﬁebggal%gg%&ggk}?#? e gggﬁgﬁgﬁ%ﬁsﬁl?& éél %ée#gfromsgtgre ant i body
gene sequencthsechmibectsporichesyofidoniplernént X1 )i Prefanatdy clasp luaclohkedaS be hindewg

i abl . whi ch formed by V.(D) J.iqining during B cell .
hat Urat | on. | NGNGB PrE BN RY - BT o L 1o Rlsrottiosih et ot isies of
a high aff i njy; ,gﬁﬁ&ﬁiﬁ{g\gefﬁé)@&mé & ARhisBRbIvial al REEY bflvidkr EBRALMeACT 0SS

the variabl e redi For “exanpl e, somatic nutations are relatively
i nfrequent iprotéves amndo leadsni bl thor tirotsolyticf rgtaaspor lofr ediconeffecdprdcalh t he

b - 15 1 nal i ' 4. F
Comt1 & mut NG BT BGReR Gt P e PEREDB! N P AFRRR! FosclY |\ o

anti body. FogndshihShé Eaatifioniof d SeMBiandetiasis asmpleR, Whichi ¢redtbe peres iin eheDNA
sequence of a {)arti cul ar ant_i'bod}(r in order to recreate an intact

reconbi nant eait mswdyanedbatrfgcilitateliteg Pvsagrept MakT andrsplyies into agsqut of thee

ori gi nal 5ant£eﬁf)dy (see WD 99/45962). Partial heavy and |light chain 20
sequencéLs spahning the CDR regions are typically sufficient for this

pur pose. The partial sequence is used to determ ne which gernline variable
and j oi ni ng gene segnents_contributed to the reconbi ned anti body vari abl e
genes. The g F?ﬁ‘lcﬁ'@né’é&BEHE@er then used to fill in mssing portions of
the vari abl e \L,60) Q850 l'ﬂ@e}ﬂyengeg chi @B hrédiRbd bl BBkt SEERE s udigay ed
during protein maturation and do not 25 contribute’to the properties of the
final anti bocynveibormd dnoricskinal astEbpdynmethodelognet 26 DA staadardnsamatisagelbe

nbi ned wi t thetic.oli l.eoti des..hy. | i.9ati 98, .0fo<P ifjgation.
A tor naddvel ProdeGrordic A et dng i iay MR O s G R bR 0"
short, over| gnRitOcel OhyRIMAE0E Proctatired et prfdaASth PiindIpR, athiel tdchaigueon to

create an entirely synthetic variable region clone. This process has
certain 30 fuvemdeges manokloasl antihedinstqadnbeoemploypdiss-8n vatal |95 ONCRANG

restriction sit ropthm i 0 i r R oti de
seZuelncels of &If’ilésis agll% ﬁ%ﬂ%’égh%c%est{)ra scg&e: (;Y)i%gsl%f rt%c%qﬁ{}%? iualcr)ﬁalli;&g?éégchgedl to

desi gn an ovglﬁtht;uaﬁigege§et of synthetic oligonucleotides to create synthetic
35V sequences with identical am no acid coding capacities as the. natural
sequences® WD 2011/ 057788PCT/ EP2010/ 006888 The synt hetic heavy and kappa

chain sequenggs J,tqgfgngaf ﬁﬁalfsyg{z}}{aggrsﬁgpm@ hPHoRRECRal SecrélE GRonRYohal

strings of repe nucl eot i e interrupted to facilitate
ol i gonucl eot angblyestib dei mukdmdsyPER. &fybiridb e produstion pt theghouse ans veltyi weil

initiation sites.are incarpor.ated.accordin 0 Kpzak's rules. zak, ~1991,
J. Biol. 5 @f@?ﬁsﬁgfgerovfés%?-lf%%ﬁ%wanamﬁ%ﬁiﬁ i’“l“‘oi?“tlﬁ&équﬁ? %8 ﬁ%{f%le% 84
upstream of {HRuhiRlSpRhbORed bl ididrOBreSkAd¥n in the art. Fusion partners (e.g.,

30  murine myeloma cells) and fusion procedures are also known.

Other preferred animal systems for preparing hybridomas that secrete monoclonal

antibodies are the rat and the rabbit system (e.g. described in Spieker-Polet et al.,

Proc. Natl. Acad. Sci. U.S.A. 92:9348 (1995), see also Rossi et al., Am. J. Clin.
35 Pathol. 124: 295 (2005)). |
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For both the heavy and |ight chain variable regions, the optim zed codi ng
and correspondi ng non-codi ng, strand sequences are broken down into 30-50
10 nucl eowddes/@spmsoxi mately at the m dpoi nt of the cor PesmEPpEioNgsss

non- codi ng ol i gonucl eoti de. Thus, for each chain, the oligonucleotides can
be assenbl ed into overl appi ng doubl e stranded sets that span segnents of
150- 400 nuclgoyidagothd Bra¥Qd eAbRAIMGR, UEREN Ahoheiglabt BSibboieprdiftird PCR
anplification products of 150- 400 nucleotides. Typically, a single

vari abl e r eigemsblGIgINOcdanobe @enerated\iging [ransgenisy ok dransrbpmpsamealt Wirepool s

whi ch are separately. a A t. er at r i p cts.
These overl a‘%ﬁyﬂbg B%{'gd%rgétbg hé’ﬁ%“t‘ﬁ?é‘ﬁl%c@} os%%ie ﬁle%\&%/wg%(}l{g? isgggiflbgﬂ?% form
the conpket erapémblagd hagéchfomédonifayniat sl mizsiknabvheastuMidl mite @

over |l apping fragment of the heavy or |ight chain constant region in the PCR
anpl i fi cati oM ®icserrspeativelys arthercellediyelytgferied 4o iclsrreﬁbasc IIAEF UGSt he
20expr essi o n ] ha: | | ni zed
noavy and |1 D ProRur BT i Rant ek 3 QRS R e B PR

pronot er, | edddetibed inalesadilafor 6D20nn WaAR0®N)3560Ast ant regi on, 3' untransl at ed,
pol yadenyl ati on, and transcription term nation sequences to 25 form
expression vector constructs. The heavy and |ight chain expression

construglys cey ReothGiAGY foM @neradihPhEnotRsiaP ntib&tids’ ANG! gigdct. iséRtd al |y
transfected, or separately transfected into host cells which are then fused

to form a hogdneseincodirg ragibpaigs fourh lymphaeytePiprashicig angibodigs ¢fn defined

construction_ of expressi vect or s una i Ccar i
pl asmi ds can"B&e& %"tstﬁﬁgglgﬁoc ot 'atlé%lﬁbg?r‘fﬁqis{‘rl g%y §% %nﬁxﬁaﬁ%hﬁo&@c@ﬁ%ﬁppav
light chai n &i¥pdReI&RACSingieaRsddated Sptphocytec pruslutingt artiboplest ¢f defined and

| i ght chain mnigenes. These plasm ds can be used to express coqgletely
human, or chitrasegye Fogdgtails 4 sprembinany eatibedippneingsring sas abso Wekehel ans asni ds
can be ganstyucte =y dols ' f 2t gy ok SARYP S B&nyf OF
cxpr ossiioh ofr Res iR AR Y ol SherdRFHDIE 024 b0b SHP R By

2011/ 057788PKKt ER2AAIb YT EEnebring ISBN 1a58829e092akpect of the invention, the
structural features of the anti-CLDN6 antibodies of the invention, are used
to create structurally related humani zed anti CLDN6 anti bodies that retain
at | east one J0ak property of the antibodies of the invention, such
as bi ndi ng tg£yfﬁ*%8 More specifically, one or nore CDR 5 regions of nouse
nmonocl onal  afio ighnetatesanthodieetodSinBNG ethigeswo fhsi imaminizedwithhcacrioinepring i

framework regio and. to cre ditional, recomnhinan i neered,
humani z&d an ‘?Rt@bl\fger}f i B e eo%tl(tmggi PR Con" B?ngﬁg Prtgbé%{]%eﬁfe
expressi ng CFécbi%lbinantly expressed CLDNG6 antigen or fragments thereof and/or cells

expressing CLDNG or fragments thereof, as described. Alternatively, mice can be
immunized with DNA encoding full length human CLDNG6 or fragments thereof.
In the event that immunizations using a purified or enriched preparation of the
25  CLDNG antigen do not result in antibodies, mice can also be immunized with cells

expressing CLDNG, e.g., a cell line, to promote immune responses.

The immune response can be monitored over the course of the immunization
protocol with plasma and serum samples being obtained by tail vein or retroorbital
30  bleeds. Mice with sufficient titers of anti-CLDN6 immunoglobulin can be used for
fusions. Mice can be boosted intraperitonealy or intravenously with CLDN6
expressing cells 3-5 days before sacrifice and removal of the spleen to increase the

rate of specific antibody secreting hybridomas.

35
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10 The ability of the antibody to bind CLDN6 can be determ ned using
standard bi ndi ng assays, such as those set forth in the exanples (e.g.,
ELI SA, Wasbeoty®hss, | nmunof | uorescence and fl ow cyt onercireranadloyssss )

| sol ati on and characterjzatjon ntj bqdi es 15 To purhfy anti- CLDNG6

ant i bodi es, é?eé”éf‘_gﬁoﬁyé’ irlﬂ%?ﬁﬁ‘ascijc,rél uglag Wl?wlt‘%ﬂfﬂi"ldfeér spi nner - f | asks
for monocl ongl gaietrat@_q%ﬁe&haa‘ pfRLERB - mldefmaRhhtIdies t8MCLDKEDBEIsafémbodi es
can be produced In dialysis based blroreactors. Supernatants can be filtered

and, if necelysmhyiodennr spieanatabthinnsf Hom inmiumzadymidercandedspaied andifisedpr ot ei n

G sepharose or tein A [ . wEluted.l G Kk
el ect rophor eté’i@p%’r%ﬁgéﬁﬁé%"ﬁésa%ﬁ@ﬁcfg%m%qg‘lwé’ %h %‘%3‘%%5’? §%ﬁ§a %gl g%es' glﬁlg 20
purity. Fhe Rufifigg hgbHdbrhacamtieh Sea¥fRadest thetpeodiBion afdntigun-specific

concentration can be determ ned by 0D280 using 1.43 extinction coefficient.
The nonocl orantibagies-dadividiat wgllyearbiher be sege YSEEL%¥‘§tm11§@% SeSECFEIS

determne if ecked %QQ? o ntj e N ni que
epi t opes, silf}g)?lgfrﬁlg%:'t e%fo}rﬁﬁ]u PIogi gg%:qrée}%:dt?gﬁ (r%gt adélg efssi ?Sgiagn ltégll]]lsé;ed.

| sot ype det esxpresaingoselFoantétodiasi with tdpecifisio e CRIDNG cath ibedidentifidsh dites,

| sotype ELISAs_wi.th various 30 commercial kits (e.g. Zyned, he...

Di agnost i cs) antibpdp seqrelineh oM P?%{’%fephﬁtE‘L éFﬁe{g’éerdg"iﬂaH{ @‘Egéfaﬁﬁﬁ]g%osbtbvaﬁ ed

W th antiq MOgs %Ji%LlﬁﬁB HorBLRRKI Aibolide chl B SihciiiRd ’b?élﬁﬁi@iﬂg\éﬂilhhom| onal
anti bodies or purified isotype controls, at anbient fenperature for two
hours. The wsthbls sulantoriesean Benrbeanidtorkdvin tvitre ta generate artibody @1 tissuegadtare | gG2b
or 1gG3, IgA 0 ci fic peroxi dase-conjugated probes. 35 After

( . nouse Ing
washi ng, t heMGHEILOT ChAaHErEalon) oped with ABTS substrate (1 mg/m) and WO
2011/ 057788PCT/ EP2010/ 006888

Generation of Transfectomas Producing Monoclonal Antibodies
15  Antibodies of the invention also can be produced in a host cell transfectoma using,
for example, a combination of recombinant DNA techniques and gene transfection

methods as are well known in the art (Morrison, S. (1985) Science 229: 1202).

For example, in one embodiment, the gene(s) of interest, e.g., antibody genes, can
20  be ligated into an expression vector such as a eukaryotic expression plasmid such
as used by the GS gene expression system disclosed in WO 87/04462, WO
89/01036 and EP 338 841 or other expression systems well known in the art. The
purified plasmid with the cloned antibody genes can be introduced in eukaryotic
host cells such as CHO cells, NS/0 cells, HEK293T cells or HEK293 cells or
25  alternatively other eukaryotic cells like plant derived cells, fungal or yeast cells.
The metl;od used to introduce these genes can be methods described in the art such
as electroporation, lipofectine, lipofectamine or others. After introduction of these
antibody genes in the host cells, cells expressing the antibody can be identified and
selected. These cells represent the transfectomas which can then be amplified for
30 their expression level and upscaled to produce antibodies. Recombinant antibodies

can be isolated and purified from these culture supernatants and/or cells.

Alternatively, the cloned antibody genes can be expressed in other expression
systems, including prokaryotic cells, such as microorganisms, e.g. E. coli.

35  Furthermore, the antibodies can be produced in transgenic non-human animals,
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anal yzed at OD of 405-650. Alternatively, the IsoStrip Muse Mnocl onal
Anti body Isotyping Kit (Roche, Cat. No. 1493027) may be used as descri bed
by the mawmofactesrmss. 5Fl ow cytometric anal ysis | n order pCo/mbeomnsdssat e
presence of anti-CLDNG apti bgdi es i.n sera of imm%%z%ﬁﬁ nrri ge.or bi ndi ng of
monocl onal  amtPBdiPe B KoITPI, FicEP anf 1@bbils ot i pegs S5t PoW S OetS y can
be used. Cel {)lahis[\%@ V&S, RY Aal.y199d)y. fhmahsle Mdth.anst eesi1en kiR, and
negative controls | acking CLDN6 expression (grown under standard growth 10

condi ti ons) etdl- 09 kmmpnd. Meth. @34 Ebhehitandthisaher.dt. o ocdi98RhBIoL.
ant i bodi es i @hgrylpg(g%gﬁgper natants or in PBS containing 1% FBS, and can
a of

be i ncubat ed mm After washing, the APC- or Alexa647-1 abel ed

anti 1gG=mntibody can bind to CLDN6- bound nonocl onal anti body under the

sanme conditiogns as the primary_ antibody stainjing. The sanpl es ,ana&e
anal yzed by UsewekEdtial r $ntiboely aSaqpengess tp n Expriess n{ntast 28“"?‘@9?!?5 8 si de

scatter proDﬁﬁHaﬁﬁa&ﬁgn%}iech%eﬁigﬂ% , living cells. In order to distinguish

CLDN6- speci f1 ¢ nonocl onal anti bodi es from nonspecific binders in a single
measur enent , a Geimeeizhtoch of co-transfecti on can be enployed. Cells

transiently ansfected w,th .Blcﬁsm' ds encoﬂt]j_i ”ﬁ%CLDNg ang a..fl uo[lescent
mar ker can” bW BRI 20HPYHEY b BY &Seorpd FRFaRAEE BWHPYECT Ih iRy
detected g n hdh idpele@ntitt tottHs@T GR168:tIB Hdes.NIGH1at¥d Padie sitdodRd agel | S.
As the majority of transfected cells express both transgenes

CLDNG- speci f hightoimowhogenicaint ni vhes repetitively eppliethleadingytotreduction o dhence
mar ker expressin el | ereas - S . f:1.C . I i i i .
conpar abl e rgl}elr%’%fl ﬁc ﬁgf%? tt \r@hesﬁg‘é? g%ﬂéuquggﬂl&kﬁ 1%?1%«5&?%%{ :% e%ggge gw u%lahng

f | uor escence constdnd sepdens. ThY iigudsgshidity Ediririetimtibodies ir2man cais beaduodd t he
flow cytonetry assay. Cells can be stained exactly as descri hed above and

exan ned by PF SOMPIteycevysed é)%é‘%ﬁ}ﬁ??tlﬂenﬁ'i}fh?fiieﬁoﬁ‘rés‘é}éﬁ’éézﬁ Bf.&@%f‘ﬁ‘.}?epn or der
Lo demonsiT akgRiss hfhdRls ABtAribbilde. #0!diBAGRE Botibns &l AwiLn | AT UB &S 30

m ce or binding of nonoclonal antibodies t ng cells expressing CLDNG,
i mmunof | uor efieandiéfenint aoiscad gpeciesa by & thase Hagingsevariable regioarderieed frold | i nes

cont ror s | acRIMEBRBOBLERbE bAn iRmgrg R E DR D [T aar o
standard gr owpdbdddistdcRRSed By %Mé:éﬁgigg&%r%/ﬂle RERAs VTR aflritk tA1iB6d$ f et al

cal f serum 35(FCS), 2 nM L-gl utam ne, ) m penicillin and 100 1I..tg/ml
st rept omyci nhexd dnd lightehaimh aiithishe £onsteaant viigian ofdruimandicavy apshlight shatnl(géhyde or

left untyeated, Cell t hen, b d Wit h | i hodi
agai net LONES PEEAIH Y Rredntl gk MERGHS MRy P BRI G Qe S teeDRYIBRy i 1
an Alexa555- hafieddi&dfoaahcdiatierapy ISBBIRC-80668-91 $8). i It yrefédeddeembedinienobes)

under the sane conditions. Cells can then be exam ned by fl uorescence
mi croscopy. ¥himariccatiaedies \as¢ generated] by Juining Juieass KaRpsdiakh sH2iRetnstagt o

X100, 10 11 Gk (A (BN RalhE e a0h RO Pl BRod e el 1 <
surf ace | ocakhinadricoantifodi@dsDilin be generated by joining human lambda-light chain
25  constant region to murine light chain variable region. The preferred heavy chain
constant regions for generation of chimeric antibodies are IgG1, IgG3 and IgG4.
Other preferred heavy chain constant regions for generation of chimeric antibodies

are [gG2, IgA, IgD and IgM.

30 b) Humanization
Antibodies interact with target antigens predominantly through amino acid residues
that are located in the six heavy and light chain complementarity determining
regions (CDRs). For this reason, the amino acid sequences within CDRs are more
diverse between individual antibodies than sequences outside of CDRs. Because

35 CDR sequences are responsible for most antibody-antigen interactions, it is
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10 can be exam ned. Additionally targeting of CLDN6 to tight junctions can
be anal yzed by co-staining with tight junction markers such as ZO 1.
Fur t her nowe,20effidsesss of anti body bi nding and CLDN6 | ocalpiczatre@n/ovésthi n t he

cell nmenbrane capn be exam ned., 15 Western t Anti;CLDN6 | gG can
further t est%‘t?s’%&r 10 BXRESSIeEQRInAR @BﬁgleﬁE}ﬁd@ﬁmﬁfh?/@Hpeepﬁ&B?fg?qelc%%
Briefly, celjhargshy d6diirihs QmisoidsSoyeoonk@scting@xflebdin détors piRit diuludt €DRegat i ve
controls can be prepared and subjected to sodium dodecgl%sul fate (SDS)

£

pol yacryl ani stquepisies toat theospesifissnaturally pepurdhg entikgsiyograBed ontonlsamevekpar at ed

antigens wl| be trapsferre i cal |l ul.ose;. bl o d nd
probed with A8 NSho PBhad %ﬁfte?%xgd%rggoo? g gJé&t eds1 ergB{ f%gﬁ%rf‘%l ﬁg‘?’cg' "be
det ect ed susi Rigchiban, MUs el G9PeNanir¢! 332 328d3 2R iehey®d ewiat. (1 X8) Nathst r at e.
| mmunohi stochem stry 25 Anti-CLDN6 npuse | gGs can be fgrghe:%trﬁzée for

reactivity widlh C2ENG; anfi Geasnb - 1smFhind AR Brore Mot AFainSd 1 |
known t 0. ne; gisiol {R3 PSRN frafhcBrork! SkqUnb AL LERARINAIHAN FBRE DRAT I xed

cryosections or para tisSue sections fixed with .
par af or mal dedwtaleasés ahmtn dmeloden cgarmiing sargibody c gerree sequessese $hensl gsrmlineai ned

frompatients during .routd ng surgical prqcedures or from m 30..carrying
xenogr af t ed TSGHERES gﬂgéﬂ{f% B Wr%éq‘t&.oﬁ_?'rg&ge é?%‘ﬁ%%@!kﬁﬁa‘? gﬁ?ya‘r’]vggﬂgﬁ y or
after tnansfgehideRofdpidy a5RIMUISHHHHIBIAdAES) Svhidhre FOh&Bby ¥aT))iJy6inirg CLDN6

can be incubated fol 'owed by horseradi sh-peroxi dase conjugated goat
anti - mouse oduriaB aell imatatsition. &erinkioeligsse (eaorencdbrdbndiffer fe ndor s

instructions, 35 WO 2011/ 057Z88PCT/ EP2010/ 006888 P W
T e o P ST R ABS R HRORR P RaP oL il bl
speci fi cal | yadrgssClekNovariablel 16LiBING Fant eh@diles seantibemasived drer rddiiely

ability to nediate phagocytosis and killing of cells expressing DN6 and
bei ng char acinfiequent ipythepmripe ferpiigy pertion)¢ wask £egaon 1 @ndl I thg CRTOOXY- The
testing 5 i Mty R i il i igy tial
screeni g':’fpr%ﬁ}%@?@gﬁggyﬁ&&rgg&%%g[ g%érﬁnﬁg%%ﬁngesgg{na%rﬁﬁge Is-dryedi at ed
“cyt ot oxi Ci t yn¢tADGGTicarByi aier yhe pwmldingoprppeartiecbithe antibody. (Hosis redssn.cielid s,
nonocyt es, nononucl ear cells éqo or qther effectar cechP?, fr.grr%yhealth
donors can bBOtgRfeEssAEtoRptain (b entisg DRI eseausnse ©f 2 PaptHar ARHPP BRI 978FT owed

by 1ysis of go c%%@%iiﬂﬁc@f&bmbmt atibdS R E RO prapRitles RANabe

suspended in uppl emented with 10% héat-inactivated fetal calf serum
or, alter natthost pf whe brigivahasibodpdetei WAD 88/43062)n Peialkeavydand Jiglt chiatth 51Cr

| abel ed 2t Oar ggéqu(e:ref‘éelssspex 1rr1ge Sei GBR%B}‘)QS %rnedty]tgﬁ:ialrll}g s&flﬁ%{e‘%{: %o%rthi%ep%q?éée. The
partial sequence is used to determine which germline variable and joining gene
segments contributed to the recombined antibody variable genes. The germline
sequence is then used to fill in missing portions of the variable regions. Heavy and

light chain leader sequences are cleaved during protein maturation and do not

25  contribute to the properties of the final antibody. To add missing sequences, cloned
cDNA 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
create an entirely synthetic variable region clone. This process has certain

30 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
used to design an overlapping set of synthetic oligonucleotides to create synthetic

35 V sequences with identical amino acid coding capacities as the natural sequences.
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15 association of CLDN6 with their cell surface, at various ratios of
effector cells to target cells. Alternatively, the target cells nmay be

| abel ed wohor/dsh1ser escence enhanci ng |i gand (BATDA). Aprbirgirbyiofobasss escent
chel ate of Europiumw th the hancing.ligand which js rel eased from dead
cell's can be%JlPFeé%‘g]@éc &ya\éy fap glf'a(?ﬁ%t in RETS St éﬂ‘ﬁ%’t ?r\(;@ t%%cﬁ’ﬁ]{lﬁﬁle nay
utilize the 4ohanebetl e QhnkaliRks 80 e MidbikbUala A8 aniofigied touci f er
yel | ow may t%gn e oxi da%eda}%y Vi g%l erggge:al S oncl y_.1 Purified anti-CLDN6 |gGs
can then be fadii¢ate ailigoanéleotslec syntlagsisr and dHR amplidicatiomt optimalntregsBitian be

used as negative control.. Assa an be caryried,out f t 0.hgurs at
37C dependi gt OPﬁge%?’fee’Bf%rpo%zqdlca‘iCQ én%g)e PZ%an‘ﬁeés&{coéa]"b@ggséagéb' for
cytolysi g byCR&AS2kbNI9SGI 9870 cane HihdlIheitey afeRAEInSéred Nsirba o Behel at e
in the culture supernatant. Alternatively, |um nescence resulting fromthe

oxi dat i on of transkdtioarnifiatiositesan be a neasure of viable cells: Anti-CLDN6
nonocl onal anti bodi es can al so be tested in various conbinations to
determ ne whether cytolysis is enhanced with nultiple nonocl onal ‘

anti bodi es. B§ batiphenraty dapdipherhaiayvariable gigions( GG ptinvized codingl and
anti-CLDN6 anti bodi es can be_testeglré{(or their abilit tg medi. at e &xsri) usi ng
a variety of CFrsReRding hheryeRding. Fairand, Aeppences oG mbraken c dapPeiint 30aP be
obt ai ne ro i - 0 he hh | P - m ne
the 35 a@“%‘?@és 0 pﬁ%}g@?{}&f faFrelfrB gﬂxt]ﬁdr?eogxﬁogg ktggn&%eeegéed. SHI%%%ase
can for exanpligonweadel /I0mE,708 R ElrRdf) 1tb¢ 005888 1dotidesseanube assombleldent ed

menbrane perneapility. c be gssessed. using a opi di.um { odi,de. { Pl
excl usi on a;%‘é%?.apgﬁnsm@g %t’ii'r“a%‘fsi?%ﬁl% SB%&@@%sﬁeggOém %u%ée(%?%f'rihecan be
i ncubated Wi phhiyafd Qs e &eMrthic® s pRIduBBPAROEmpRfiefio grod@dts bOQ50-

tenperature or at 37C. Serumor plasma can then be added to a final 5
concent r at i of0®bmucleotides/ Typigaldy.t heingld varighle megien @ligenwotidgrsep ovilobeyi n.

Al cells fr each sampl e ca d to P 0N, | t ube.
The i xtier e QKeR he"r‘i”‘bémgnwyr{}%g‘%i‘% i%‘%eﬁ‘“';&/’t‘]’%&el*lag‘gél}c@e oﬁr’e?%&%tga VSi s

usi ng FACSAr patlapbihgPCRIptIubR! These @asedappingstodiidto areaher(EXmisiaed bg PCR
determ ned on adherent cells. In 10 one enbodinment of this a sa%/ cells are
seeded 24 h wepbfieationetoafosmythgjqomplete spgably region. It may alsol be ﬁﬁsl dble” to
tissue-cultu | af - .G L OL t iumis
renoved and [nr%}aJdge I(g%g%@ql %?3 %gl%}é%@qtgplth r@% I?rclgﬁgﬂaﬁtcﬁggﬁt%%%gg@%ont r ol
cel | s are i nPGRaaaplificitiong toweherated frapments gthatrmchn neadil yi rhec olvingd nintry the 2%

saponin for the determ nation of background |ysis and maxi mal |ysis,
20  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' untranslated, polyadenylation, and transcription termination sequences to

25  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 IgGk are described. The plasmids can be constructed so that PCR amplified

30 V heavy and V kappa light chain cDNA sequences can be used to reconstruct
complete heavy and light chain minigenes. These plasmids can be used to express
completely human, or chimeric IgG1, Kappa or 1gG4, Kappa antibodies. Similar
plasmids can be constructed for expression of other heavy chain isotypes, or for
expression of antibodies comprising lambda light chains.

35
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15 respectively. After incubation for 20 mn. at roomtenperature
supernatant is renoved and 20% (v/v) human plasma or serumin DVEM

(pr ewar mewlot201136€)8si s added to the cells and i ncubated Por/Eerebhesssg0 nmm
at 37C. Al pfls! & drofi¥r assdet sAMRliRveREien e 8tudtiraP FRired siNh diids BNbut i on
(10 pg/ m). Then, supernatants are replaced by PBS containing 2.5 [tg/nl
et hi di um br cwtiliediahdf thelisventioanars wed snirsatestruaiyslyeselatadhyragnizad HU0 nm i s

nmeasur ed at m usi Tecan i]e. . t eclflc.lysis is
cal cul at ed a‘g&%@l%\ﬁé?&g/g g’ﬁéé?%?linca%ﬁ%/ag{ %ne:&l(af? ﬁl(grgag §§®gﬁg§f§gen%+ Jeﬂ-o?j Iléusor escence
backgr ound) /th¢ fihweaties caithasnBinding! to| OISDNG] Mure spevificallyaoke oo unsty GDROO.

251 nhibition of cell proliferation by nonocl gnal antibodies: To test for
the abil 5ty fEsionniofjmeescamopedienal antisadies san| beasAmbinebrpcompinagly; ¥athcan,

for exanpl e, i ] %Q{g Hil : _

transfected u%r%?fgﬁg&ewg%r or gﬁg@b%‘fﬁ%@g&%g&dggr?éor%ﬁﬁlg%y

harvest ed, vagiredredphwinaexédnand-GLDNatibodiesof hBintEnteri ences), and

i ncubated with Annexin V 30 conjugated with FITC or APC (BD bi osci ences)

for 15 min. in the dark. Al cells fromeach sanple can be added to PI

sol ution “%ﬁ%d%toiz{ht%ﬁ)exbpesﬁlin@%gﬁstUbe and assessed inmediately by flow
ove) . i

cytonetry (as ab ternatively, a general inhibition of
cel | - praloi f eFlet abititthpf Hoh eotibodyl taahindoGHPRS eam bp edetisménadeusing tstandard

comerci al ly,_.ayail able kits. The LEIA Cel | Proliferati '

(Por ki n- &1 mebindigi o5k sfgh S5t tpdh £ 8 vl € PlITRoYetem Bi%ted on
t he neasur e%Mﬂd@resmcg%a/WJﬁ&Bgﬁ%Eﬂa?mj 006888 bronp-2' - deoxyuri di ne
(BrdU) incorporation during DNA synthesis of proliferating cells in

m cropl ates. Incorporated BrdU is detected using europium | abelled

nonocl onal t Voo 41 at | adatection, cells are fixed and DNA
denat ur ed uggﬂg?@gxango%g?%%g&%%dogﬁ tgﬁ)ﬁl ody is washed away and 5 DELFI A
i nducer 1iss allsl gdrifyoardi-CEDN G astitedies piaieatédhgbridoamastdas beghewh éal tanditérody
into solution, where they formhighly fluorescent chel ates wt.h onents
of the DELFI wmm@e S fofh’é“’f‘?‘?TB‘i“’é edy pPULLLRuAR. -Alfﬁm?tlvffyng?“fll‘wgﬁ sol ved
fluorometry iy dahesd bRfduced $n REQPGS HaiiBbickictdie SRnfidHid@gh el N t he
cell of eachéd\?\lglb{?.ﬁs 10Pr ecPerz:liu(C:%c* stlljd?es l\/bnocll.oongl anti'bodi es whi ch bi nd
to CLDNG al shiteredaid if esessdryi, congeniratedibeforeraffimity (chranatpgraphymyith pdettinci ent

m ce carrying xenografted tunors inocula i cell .lings pr.essing
CLDN6, possi %T?ghﬁrg%er O BFUFBC Y S afoée‘dg:“t?lgf‘m i&rbtﬁaéﬁ rbeefcﬁfcé(géy{)?nﬁél

cont rol lgng geaydphorsisEn@ eIy REGHROTiI§UERhrdedtbSrapHbtol hsitiefrisy Ultiees
after xenografting CLDN6 expressing tunor cells into inmmunoconprom sed nice
or other anibuffes selntiore 9asr borershangsiniptarkBHoand sthef cangentratipan ey rbe

Anti bodies ¢ be 1.ns u f 1.C y 1 Lon of
turor cel s gaeiadirly TREPE]  bilpk TS, kB i Sl AT EY aldofharn ©
formati on of artibaBics cai bé alidiotedednatsested yy808@E. Anti bodi es can be

adm nstered to tunor-bearing mce to determ ne the therapeutic efficacy of
respective antibodies to reduce tunor growh, netastasis or tunor rel ated

SYIPL Ome, o At RRRYmARPH! (e 5ERGeA AANEL ORBINBRSLIgHa! MnABRIi¢CHHAD Wiiqud her
substances as cystostatic drugs, growt actor i1nhibitors, cell cycle

bl ockers, anepimpes)sie-directad bi tmits-sive dintceel maBgenesissadbessado det er mi ne
synergi stic efficacy and potential toxicity of conbinations. To anal yze
toxic side effects nediated by antibodies of the invention animals can be
i nocul at ed Wdoypidtisin@ionr control reagents and thoroughly investigated
for synptons possibly related to CLDN6-antibody therapy. Possible side

ef fects of i howdetesmampithe: isobyps of pwiiideds aahbq%@dil&ymfa%l%ff ¥ty vareys de
toxicity at CLDNG 30 .expressin i €S| i l.ac Nty hRdies
recogni A%y CTBRET KRG ardrr RS DLATeHEE 4af (R me TR
particul ar | ymisefitet plabespéamtbeCéodst @ithianti-mowse Igf Adet blovkiligathedblitgs are

application of nonoclonal CLDN6 anti bodies i,rt] humans. - .
reacted with monoclonal antibodies or purified isotype controls, at ambient

temperature for two hours. The wells can then be reacted with either mouse IgGl,
IgG2a, IgG2b or 1gG3, IgA or mouse IgM-specific peroxidase-conjugated probes.
35  After washing, the plates can be developed with ABTS substrate (1 mg/ml) and
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35 WD 2011/ 057788PCT/ EP2010/ 006888 Epi t ope mappi ng Mappi ng of epitopes
recogni zed by anti bodi es of invention can be perforned as described in
detai |l i nvOBpittwpssMappi ng Protocol s (Met hods i n Ml eculpar/mBelbogisss by

denn E. Mory 3 |k ol | 5
Appr oach” Prac??%gﬁy-gggggcﬁQ%g??egﬂggkgvggpE&QH@ﬁNﬁB%Nﬂ%ggﬁwggggb%ggnk C.

Hay. |. B| sp&nmlfngllwypmgdéutl(Rded,\/tﬂaecNd) estn2 Hhmey ibd used @ Bb@ribad et

anot her tgl nment .of the invention, antibodies to CLDN6 can be 10
derlvatlzed ? MANASH S anot her functional nolecule, e.g., another peptide
or protein (e.g., an Fab' fragnent) to generate a bispecific or

mul tispecific nDIecuIe which binds to nultiple binding sites or target

epi t opess FoFlommhetrimaéyﬂis body of the i nvent ion can be functionally

|inked (e.g. rgerhtﬁergeg%%lnﬁ% u%lg(%s%gﬁ‘,e ED %’od Qnﬁ; geral ?q}nn%%??e%' ation

or otherw se et suc as anot her

anti body, pepidedg biriditg aﬂmgoabﬂatambocﬁes:mr 1dw1ﬁg katls éﬂp@es@fn@s@LﬂDN@ﬂewt i on
i ncl udes bispecific and nultispecific nolecul es conpri si n% at | east. one

fi rstdbl ndi neytepeiEy eanche ysed oeltlippeexpressing Sarely %qﬂfm@n B CEPNY for a
t
second tar gez%ndexpé%aﬁpeecoﬂtfbl?l%@fr{lg'eggqi\{% &E&Q&idﬁﬁ@fr E@Bg‘a%m %Pd 20 the

second targ epl a
human Fe-oal pdfamdrtemepéamrbe(xﬁﬁ&ﬁ)wltlowmu'ﬁ aoabdnnraﬁonqo@ﬁmpn@clgnal @ﬁﬁbodfdfsemef or e,

the invention_ includes bis ECIfJC d nultispe Iec Ies bl e of
bi ndi ng bot hPYbEIdeRaFHRGRRRL ?ﬁcora‘lnp %Ptaﬁﬁn%ggckb |‘H§“€F et or

cells (e.g. Wﬁﬁyjoeam mrqpmﬂgsm%e RPCY'EPEAH&%WJI%'IedCEAti Misody, and

to target cells 25 expressin b and being characterized y assom ation
of CLDN6 wi t¢anttied to ewNésmmcreonm@é amtsq@emnﬁmctharsdmnmond@pet ps§ the

nol ecul es ma tar | I.s. ex ssn CLDN I,ngschar iz
associ ati on %Q%‘b%? WH@DE[‘?‘S(?W L5 £ %a{‘ y%e?ifbe)g{l é’g erya‘HSH
trigger 16e reseBtiastrdiRdit ARG | Ht%a%decﬁa{texa@ropwtﬂese@ga@msmglephamgcyt osi s
of cells expressing CLDN6 and bei ng characterized
cells. In order to distinguish CLDNG6-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 CLDN6 and a
fluorescent marker can be stained as described above. Transfected cells can be
20  detected in a different fluorescence channel than antibody-stained cells. As the
majority of transfected cells express both transgenes, CLDN6-specific monoclonal
antibodies 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

25 instead of the flow cytometry assay. Cells can be stained exactly as described

"above and examined by fluorescence microscopy.

Immunofluorescence microscopy

In order to demonstrate presence of anti-CLDNG6 antibodies in sera of immunized
30 mice or binding of monoclonal antibodies to living cells expressing CLDNG6,

immunofluorescence microscopy analysis can be used. For example, cell lines

expressing either spontaneously or after transfection CLDN6 and negative controls

lacking CLDN6 expression are grown in chamber slides under standard growth

conditions in DMEM/F12 medium, supplemented with 10% fetal calf serum
35 (FCS), 2 mM L-glutamine, 100 IU/ml penicillin and 100 pg/m] streptomycin. Cells
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30by association of CLDN6 wth their cell surface, antibody dependent
cellular cytotoxicity (ADCC), cytokine release, or generation of superoxide
ani on.  wBi2epgasirfssc and mul ti specific nol ecul es of thepcmErppéionncsssN

further include,a third.bi.nding specificit iL.n additd on ti-Fe

bi ndi ng specta BFR be ;Wﬁdé’ﬂﬂhﬂ‘teﬁ‘-an ?fm{@%ﬁ%?%% soﬁel%:i:t |g%%}§&r¢%&oér?3

enbodi ment, #Be bkhedgedivittimchoeRaal khtehddiesiagaiast CONG for 30 min. at 25°C.

2011/ 057788PCT/ EP2010/ 006888 anti - enhancenent factor (EF) portion, g&. g. a
vity

mol ecul e whi Afiebwasking.ocellsseans be seastast with annMdaxgedd-1abekisd antipqusg d

and t hereby jncr : i r ' ik 1S €Lt thekh€
"anti - enhanc®i %(fﬁfg;ﬁ:ttl%gr@p r Ié(}ﬁar @ﬁgﬁzﬁg%gtg%{g%%gesdl?%%geoga aneti body
fragment sor e éxaganet bhftomsdedse inicrascgpyen nol ecul e, e.g., an 5 antigen or
a receptor, and thereby results in an enhancenent of the effect of the

bi ndi ng determ nants for the Fc receptor or target cell antigen. The

"anti - enhancegBNCIIRGE ¥veROM LR candbl Bbifvedrwhich EQRCRE GhetBind fdidostt cel |
antigen. Alternatively, the anti-enhancenment factor portion can bind to an

entity that paafdiribidekyde fixesnandnperewabilived withilirgbn £he00.ilndiving deltseangnd
bi ndi ng specificities. bind. 0 FEqr, e l.e. the anti-enhance tor
portion can B?rﬁﬂe‘?eé‘g'tlE?‘gxﬁ’aéafl?neﬁlg?hy(dé.a%&,d GRS Sipiace %ﬂz%ﬁ%@%

CD40, | GAM 1oy betdxaminddTUARIiGS ALyt fAddeting Sl CEDNG @) tight fj@ausiofs icamibee
response against the target cell). In one enbodinent, the bispecific and
mul ti speci f i anatysedcyl ees@ining avithntighttitpetion markerspiuch eas 204 - Biurdeirgere,

specificity | east _.Qn nt J. bod t i . e E ' b') 2,
Fv, or a si nglitﬁ:éa%ﬂg?lﬁ%ﬁgy%‘f#én %lﬁ g%@;ﬂé&l&?ﬁ%ﬁggn g’éthfnzf-ﬁelc?gﬁé:c g? en@(()n(r31 heavy
chai n di nmer, p@examyedi ni mal fragnent thereof such as a Fv or a single chain
construct as described in Ladner et al., US 4,946, 778. The anti body may

al so be a bindi ng-domai n i nmunogl obulin fusion protein as disclosed in

us2003/ 0135185%3es%$%’ﬁ PS 2003/ 0133939. In one enbodi ment bispecific and
mul tispecific nole ules of the invention conprise a binding specificity for
an Fc- gammaRAmti-GhDRN6- Bj(plealk ber fsthat testedt fre mactivityewish GloDROf agizgen el |,

and a second“%s?e%il nglosct?r?g(?i IBIrlg ;t,’y cfel?reéitratc ¥ %tm Céaelllls gxr}}r(ie 1en% C%ﬁng and-ON6-
appropriate negative controls can be prepared and subjected to sodium dodecyl
sulfate (SDS) polyacrylamide gel electrophoresis. After electrophoresis, the
20 separated antigens will be transferred to nitrocellulose membranes, bl_ocked, and
probed with the monoclonal antibodies to be tested. IgG binding can be detected

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

Immunohistochemistry

25  Anti-CLDN6 mouse IgGs can be further tested for reactivity with CLDN6 antigen
by Immunohistochemistry in a manner well known to the skilled person, e.g. using
paraformaldehyde or acetone fixed cryosections or paraffin embedded tissue
sections fixed with paraformaldehyde from non-cancer tissue or cancer tissue
samples obtained from pati'ents bduring routine surgical procedures or from mice

30 carrying xenografted tumors inoculated with cell lines expressing spontaneously or
after transfection CLDNG6. For immunostaining, antibodies reactive to CLDN6 can
be incubated followed by horseradisﬁ-peroxidase conjugated goat anti-mouse or

goat anti-rabbit antibodies (DAKO) according to the vendors instructions.

35
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I n one enbodi nent, the binding specificity for an Fe receptor is provided
by a nonocl onal anti body, the binding of which is not bl ocked by human
i mmunogl obol2on/037188gG) . As used herein, the term"IgG r ecemrestb/ooaers to

any of 30 t ei ghl. ganpma- i.n_qgenes. | ogcat n chr nmosone 1. These genes
encode a tot @gy{&gf’w‘?lﬁgﬁ’é‘ﬁ%ﬁﬁpﬁﬁg f&'ﬁ’ﬁ&%"ﬂ Eptor isoforns which
are grouped Jn'Hdditidarte difin@syedHichB¢ &PCDDNY, af$- €L DG agribudteRicalh aaeet)e,d

Fc-gammaRI | (CD32), and Fc-gammaRIT1 (CD 16). In_one preferred odi nent ,
the Fe- gammefor dsirabtilityite medkaierkagoryRsiarnd kiltipe efeeds sxpmesingGLDNG and

20111057 788G, g@’@&&%ﬁ%@%&&a&m‘ df ARG WACHEL € @@' sEFREMHPRL g di1e

bi ndi ng speci or an receptor is provi an ant i body

binds tosa hmmlbm aneibedy activiey fh viteo wik-mbpida anemapﬂ oxcreeRmgapdratl
(CD89)), the binding of %ﬂ] ichis pref erably not bl ocked by human

i munogl obul {HNg A Vgyy m term"|IgA receptor"” is intended to include 5

t he gene product of one al pha-gene (Fc-al phaRl) | ocated on chronosone 19.
This gene is known to encode several alternatively spliced transmenbrane

i sof orns of Bﬁti&adylikpeﬂdaatcdilcmadipndlahztoe@wez)(xﬁD,C@onsti tutively expressed on

nmonocyt es/ r.o sino rophilic ranul e ut not
on non- effgaﬁﬂf" %ﬁyrﬁ%?ﬁf’%‘ﬁ 1“%@@&%@% eﬁ%smﬁ%?ﬁ é)jr(ri:r‘l}/ci1 a§1p o bot h

| gAl and 10 0hvher \W¥e&tdr icBlld, mrﬁaﬁaeﬂhyﬂ@ﬂo@msw puﬁ@ecqukccneslygum as

G CSF or GMWCSF (Mrton, H C. et al. (1996) Critical Reviews in |munol ogy

16: 423- 440) derrszswer:mfugqsmmfolhw@r by dysipabeowamInasing iepghosktesi Waghed i ed as
A3, A59, A62 di
domai n, have® eg%r %f cc\réﬁltl))gg %k%lg?de::&lr%b%asﬁbplgﬁ%ﬁ eg%(@gggq@ {ng not&! 24;3ng

1764) . 15 | nfepdi@uifeervaivbnaltemativélinevithi S%QQaﬁ-inactmkedduinﬁml ssruoapd imsxatl of t wo

nonocl onal anti bgdi es according to the inventio h ha ntary
functi onal ab"!thvgf:if dabeled, daregk célrlﬁa eéhﬁeﬁ%@ﬁjflﬂ?@g ?‘ngc Fﬁ%gﬁ

i nduci ng @Q&aﬁ&prbﬁ@N@%t{hmgy c91 SGRNS t%r%u‘@@étkdsrlﬁ’ dReclop s g

apopt osi’s. ector cel specr ic anti as used herein refers to
an antibody trgdtundisi dbamatinelybdey targegoatiat may e labeid@ witte aFﬁumeiﬁsmﬁor of

effector cells. Preferred L bodj es for use Ln ect .invention bind
the Fe recepf¥lngnedfgas @%W? SAg'l.rglgysqL{o(geW Cﬂxefaé {Eubocﬁ',l% B\ the
endogenous i pyaRe@LoRY Addn wihith AS riRestdNBoRi ead Nl &l befhested beld "
refers to an 1 nmune ce which is involved in the effector phase of an

i mrune res poﬂgeronmeroré\ploﬁ‘sd ajternatize w@mwmamahm:thevtaw&@tlﬁhﬁ dargst an
e PR RSB i LD b LA Rl ke e S
only. Purified anti-CLDN6 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 S1Cr release or the presence of the EuTDA
25  chelate in the culture supematant. Alternatively, luminescence resulting from the

oxidation of lucifer yellow can be a measure of viable cells.

Anti-CLDN6 monoclonal antibodies can also be tested in various combinations to
determine whether cytolysis is enhanced with multiple monoclonal antibodies.

30
Complement dependent cytotoxicity (CDC):
Monoclonal anti-CLDNG6 antibodies can be tested for their ability to mediate CDC
using a variety of known techniques. For example, serum for complement can be
obtained from blood in a manner known to the skilled person. To determine the

35 CDC activity of mAbs, different methods can be used. S1Cr release can for example
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30 cytolytic T cells (CTLs), killer cells, natural killer cells,
macr ophages, nonocytes, eosinophils, neutrophils, polynorphonucl ear cells,
granul ocywepimasisscel I's, and basophils. Some effector eelirr2@wpoass

speciflC e fLGrhlfes &ndelegf;](erdy U brR Gobh Eatl RV 38 401G sthoPrpef erred

enbodi nent s, ect or IS capa ing antl E)ody ep ndent
cel lul ar Cytp}bpl)dhmh 'ﬁ(}dl(ﬂﬁAdeﬂSIQ’l assay.rBidflyo pdrgét c.%lsccaqnbblveisbsfd ambfici ng

ADCC. For exa noc crophages, which e re. |nvoI ved
in specific wquh i<y ‘g‘gF VaTIQWFCQFCERIEIONS a"ﬁgl?’ g @
conponent s %851hf‘en‘1d7€?&i&% éﬁ%% 8C OSer*AhPQf E)%shﬁ 681 ltient B@tadaéa?%?r&t ﬁﬁ&ltl gens.

I n other enbodi nent's, an effector cell phagocytose a target antigen,
target cel | ,concentiativnof gah @) a]itleheacqbllsew'bawd@i 3&°(|‘a&m2061ﬂ mun. PdRedlls an

o O e o el oA M R RN R U PR

interferon OREABe b en)lmmBaﬁa‘iel Pm@«%maﬁalpﬂs uﬁﬁgﬁmﬁd}e cytotoxic
activity of Fc-gammaRI - bearing cells against targets. An effector cell can

phagocyt ose or Iyse a target antigen or a target cell. 1 0 "Target cell™

shal | nean IR j ect . Lmal) that
can be targe eadl y aarﬁlvgb‘??a%ﬁld {tl&'f ﬁ%éﬁhavgarqﬁ ‘.’%ﬁ?‘g‘i"%‘“%? g#egr8 Eeégﬁte%@gm% ment s,
the target celeemodiment!df tieix pssay,séemlg afy secadlel BKhibefose tig dstdINGitlaadehsiyng

characterized by agsociation of CLDN6 with its cel] surface. Cells
expressi ng CIENG 1 9?(&’33&1 ﬁ‘@suel%‘lté‘%ﬁﬁctioé@fnz’é‘&rﬁg’rteégg’%' {5{‘? BExtsleY &FBRE wi t h

their cell spg; elst Yé?h&v%ldl ¥nd B BAR LMMRLuGRLd $n &1h}1cétéwmcﬁﬁi%9ﬁﬁes In

anot her aspect, resent invention features an ahti-CLDN6 antibody 20
conj ugat ed t@omrdltm:ﬂlapmmnmwbmdemh growt@emedlusuoh gaswth mydismogomainingdr ug
(e.g., an |

referred to Jl}‘gféu prestﬁﬁ%%d@&ﬂ%&‘%a%glggl ﬂ%ﬁ?\‘ﬂ@gﬁ]’ Conhu‘%\%t‘ﬁ?%tl]alyﬁé’l ude

one or Hure 1%%&?1%‘1?“%%61&&%%6{1@[& 129 Afn." ATOOMP tORpEGTure éu}%fh@fb@txlsn or
cytotoxi c agent includes any agent that is detrinental to and, in

particul ar, temdvsd end P8% (Eéva&npmes plasmiawed serugniol DMEM (prpwerned @si75Chis
gram ci din qﬂ%ﬂg?g% ?eﬁp rang]dp%thba egeitolr grgg(thgn %(P r@fﬁ\ "cﬂ ﬁ&oﬂﬂsdeﬂgfrowgﬁc%os' de,

vincri stine, orupt crn aunorubicin

anthraci n di @igple Aiet mﬁaﬂnw prupidiint 1bﬂﬁl@%61ultlon€(¢® Ip@ﬁﬁL)CTlﬁersuﬁematants are
dehydr ot est ost er one, ucocorti.coids, pr ocai ne, tetracaine i docai ne,
pr opr anol ol fea}ﬁde%th}’o%ﬂﬁ roatniag at g eml KendiEy dromideeand TESEPRSE| o

t her apeut| c V. | ude,
e PSR FABIRA 50 SOl STISORARAER B sl eTiiarsine
mer capt opurlmbe ;ﬁ:fctelmaggus;mcd‘eu lygm ais atdladated | auja“ohd»wm % - dpecibic o lyrsesc i
decar bazi ne),_al kyl ating aige g % chI Ham ne, thi oepa .

chl or anbuci | (ﬂq%qSﬁWaﬁamp uores enc bac groun 5 uorescehce maximal lysis-

fluorescence background) x 100.

25  Inhibition of cell proliferation by monoclonal antibodies:
To test for the ability to initiate apoptosis, monoclonal anti-CLDNG6 antibodies can,
for example, be incubated with CLDNG6 positive tumor cells or CLDNG6 transfected
tumor cells at 37°C for about 20 hours. The cells can be harvested, washed in
Annexin-V binding buffer (BD biosciences), and incubated with Annexin V

30 conjugated with FITC or APC (BD biosciences) for 15 min. in the dark. All cells
from each sample can be added to PI solution (10 pg/ml in PBS) in a FACS tube
and assessed immediately by flow cytometry (as above). Alternatively, a general
inhibition of cell-proliferation by monoclonal antibodies can be detected with
commercially available kits. The DELFIA Cell Proliferation Kit (Perkin-Elmer,

35  Cat. No. AD0200) is a non-isotopic immunoassay based on the measurement of 5-
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35 carnustine (BSNU) and | onustine (CCNU), cycl ophospham de, busul fan,
di bronomannitol, streptozotocin, mtonycin C and cis-dichl orodi am ne
pl ati numwol2p11(@DRE ci spl atin), anthracyclines (e.g., daommpraiioo)esss
(formerly daun ] 99%1 X inCl [0 ofi €S (@A LRonyEi n
(formerly a?%]rloﬁl?rr{;cﬂ@r?f l@%nggr&};fmﬂ%cﬁ@%g%n, Elan% a(nbt h‘?an%ﬁ{r? IEA , and
anti-mtoti cpraffmiting( &l1l§.in mizroglaes.i latorperasddBrdlniy dstectae usingreuropnmf er r ed
enbodi ment, the therapeutic agent is cytotoxic, agent or. a radi qtoxic
agent. In angbslisd meB Prﬂﬁérﬂn}lgf% To, awemtsbedw«swgtl% ehils are '

i nMunosuppr nt el ReL 16N BN L ddhels2RRYEdIC aREde Mnd S
GMCSF. In ae%re é&rePAetHregn%%lg?On%nt ,gothe tHerapguti C agenst IS doiorﬁbi cin,

ci splati s, bDEbRYAiinducsulsfakled te dissosate reropirh cormfromi the lahedled ghidsgstyan de
or ricin A 10 Antibodi.es of the present inventi al so can be conjugated
to a radioi sB%® ‘,““é“.’d‘.’h,er‘_? 4 8%%1@%@??568%986}’68&? H’&ﬁ&ﬁ??fﬂ?mf 8%@?\& ate
cytotoxi c ragepphenAdeer tihe Fudrdseénde hakired - atifkbimietabrdd dusenstary, such
as a cancer. The anti body conjugates of the invention can be used to nodify

a given bi ol inghe detegtingpoif proposiirhal frethg DINA syusherds iatthe pell pbeachyveble const rued
as limted to classical chem cal therapeutic agents. For exanple, the drug
noi ety may be a protein or pol ypeptide possessing a desired biol ogical
activity.o Supheciinfdatitadiesny i ncl ude, for exanple, an enzymatically active
toxin, or active fragment t?ereof, such as abrkg,qri cin seudononas

A,
exot oxi n, or Menpelopdrandibegdies whigh hind & CLANG, akse qanks 1Gskad, Bs?s 1% 8%r or

interferon- , ol { € : | oA fRdaStusideinBsulate@ ik anpl e,
| ynphoki nes, ml%ﬁ?le(}élg’eﬂiﬂ@h%?@Ci%t,lﬁliei'?ée}{r)}ﬁg E?ﬁ{g%éffe,ﬁl L- 2&':4)11,n I n?tfeer Iweluki n- 6
("IL-6"), greslllimeytexprassing pGRHPN G opassiplys taiften [teansfegtidrgc tao rdefen@ivieC8ielr) |
granul ocyte cgl ony. stinmulatin actqr ("GCSF")., or other growh factors.
25Techni questHIGaC c’&rﬁoﬂﬁﬁlthinﬁ@T‘g‘ﬁ&’ff’t{tcﬁemgﬁ'gﬁﬁeé&%}%ﬁv ct‘eﬁs'anti bodi es are wel |
known, see, e.g., Arnon et al., "Mnoclonal Antibodies For |nmmunotargeting

O Drugs In Cancer Therapy", in Mnoclonal Antibodies And Cancer Therapy,
Rei sfeld et H .vigedstudjes mfier 24nppafiing aRLRNG i expressing. tugws) cellsel Nk r om et

al ., "Antibodies For Dru l.ivery:, in ntrqll ed | i . Ed.),
Robi nson et W“{’%Ct?g?p)r?m%ﬁgeml%oraégl-méénl('\%%rc(:aélﬁoe[ﬁel{%e%l l,ég Iu%.g %géé%légﬁlﬁor pe,
"Anti body Catiel Biventidn. QuitiHodiels CcahgBé tadmlintered) €@ rumbe figpymiod fedleived/ by i n
Monocl onal Anti bodies '84: Biological And C inical Applications, Pincheraet

al . (eds. ), ingstion7ef sggoy teldsfo measure, thes etfpgis 0f; the apfibadigs,f% PEV68hect i ve
O Th i. : : o5
Voot ot aRFTHatgn oB fiides BRI RoARE Aty AThOHE WnildbafRRehe HifMRAed 1d 1

(eds.), pp. BfOdoriteafidg adesicddensine 1D8Herapautic dficapeof@spective antibodies

2011/ 057788PCT/ ERP2010/ 006888‘)@; al ., "The Prepar a{i%g And t ot o%(gc
Properties OF° Aﬁ?‘i‘o_ﬁo&y"-’qfoﬁr?} nPGEARES " OF |TREh i1 Re Y MPEES: 1f‘§-l oY 1982) .
In a further ,a0badh R betddgaiAdd BRdi SlBALR 6f Bhet QubdctNueRYitoNaRs €

attached to a 5linker-chelator, e.g., tiuxetan, which allows for the
anti body to begsogrputfafaetdr fmhibiteradiedli ayoledybeckets) angigermesia deubitargpr other
Conposi t2i 50ns antibodies to determine synergistic efficacy and potential toxicity of combinations.
To analyze toxic side effects mediated by antibodies of the invention animals can

be inoculated with antibodies or control reagents and thoroughly investigated for
symptoms possibly related to CLDN6-antibody therapy. Possible side effects of in

vivo application of CLDN6 antibodies particularly include toxicity at CLDN6

30  expressing tissues including placenta. Antibodies recognizing CLDN6 in human
and in other species, e.g. mice, are particularly useful to predict potential side

effects mediated by application of monoclonal CLDN6 antibodies in humans.

35
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I n anot her aspect, the present invention provides a conposition, e.g., a J.
0 pharmaceutical conposition, containing one or a conbination of antibodies
of the prweeniigsmsenti on. The pharnaceutical conpositi orsTmeyolomodsss mul at ed
wi th pharmacgutically acceptable carriers or diluents as well as any ot her
known adj uva Pgoﬁﬁﬂlai’?b‘}%i ents in accordance with conventional techniques

such as t hosgadping! s¥s&itopés ReFEMKDBy ahtibodiss SMeQemitth EnAbé pedodiedPiiar macy,
19t h Edition, gg nnar o? Ed. ?gﬂl\i/ack%ubl i shing Co., Easton, PA_.1995. In

one enbodi medescribétincistarbioi ‘Epgare Mappingd retoedlmtMathords in MolesulariBielecyle. g. |
two or ore) by gﬁ!;&% 2d M ﬂs%w\%é’éo%‘%-é QM&QB“’%%&Q&C@@@?%: by piddcar ent

mechani sns, onée anti bo I ch predom nat € nducing CDC in
combi nat ison WppfoadiloPReticAMpppedy S¥ties 4% b vl B. Radssvdd, iFraikeCng
apoptosis. 20 Pharmaceutical compositions of the invention also can be
adm ni st er edHRYr conbi nation therapy, i.e., conbined with other agents. For
exanpl e, the conbination therapy can include a conposition of the present
invention with at | east one anti-inflammtory agent or at |east one

i mrunosuppr ek Bivpeciti@MultispecifictdVdtecalds WhivhrRBind ue CLLIDN6 apeut i ¢ agent s

i nclude one or nore anti-inflammatory agents, su S S tdal drug or a
NSAI D (nonstg’réﬁeﬂaﬂm f iqr’i’l?ﬁdl“gﬁ‘i"?af’grti)/e d&ﬁ@t{onPﬁgﬁg?‘ﬁgﬁ%ggéﬁpquﬁ&?u e, for
exanpl e,; ASPl&hivatiaas d?tl%g(redst%l hothé@! AhctibRt - MolebtleDielgl SnothetC Peptfder 6f €coxi b

(Vi oxx) ‘and cel ecoxib (Cel ebrex), NSAIDs such as ibuprofen (Mtrin, Advil),
f enopr of en ( Ditdinig.g., ragrabk Gagrmeut) to generate ubispeddls Gompltisperafi¢ molecule

di cl of Vol t ar. i roxi cam (Feld K i .
Yot uni oal | VBSPHRES to BB OBk Rl B Bhct CBhORSTES buitp e msbasy o1
(Daypro), angf ikpdpivehti@cin bk dagionhlly linked l(8gabptdhemicairizodpli) tgenstitc h

t herapeutic agents include agents |eading to the 35depletion or fupctional

i nact i vat i onfusion; cepucayalent Fsseeiptien |qrkethepviselote 088 ©f) mMaFet Othefo PHIHNE

enbodi : e ' ' : 10 5

chert hertape TRyl BA 8L b adat ol BEpHERRRIAL MIREEe 2o ¢ abi n,

5-Fl uoruracil, doxorubicin (Adrianycin), cisplatin (Platinol),

cycl ophospham de (Cytoxan, Procytax, .Neosar). |.n another. e di nent

ant i bodi es of*c_f"ﬁ@l Y dEHPTESTHY RERBAN h%Nfiu ébésé?ﬁ‘?‘ﬁFéP t‘?ﬂ’?%ﬁﬂ&ﬁ%‘flf’i)n with
cherot her APeLbhrid et Reast$HeCHirsPhi gﬁfgﬁs%ke?flﬁ% Vorl CEDRRCA £ s@bhll Bafding N

patients suftferfng Tromcancer, e. ncer types as lOdescribed herein. In
yet anot her epdsifehityefot a s¢doad dargetepdops lofa parteculanesrpodionentey theangemioni st er ed

in conjunctign wth, radiotherapy d/ or aut ol Qgous periph cell or
bone nmartbw ﬁ}eaﬁgﬁrfda_{?f%e[tieB P ai&sap%‘éegﬁptﬂ%reeg'gl, Pnar %@‘BE{‘?&%‘%@% 4
accept abl e camh@Fe-dipid HdestoRr(TDBIY] old Tsellvieddpsor, €igS DS Dieréfol, ahe
coatings, antibacterial_ and antifungal agents, isotonic_and absorption
del ayi ng ageiventieminciugss bispecifipand andtipnpgdicopelgrelas F3pablsngfabipging both
;Zgiﬁ{ gg;ghsgoheF&g%%f{, : ?c-%ﬂ;'h%ﬁb lo? fl‘“@epki%ﬂ?"%%ﬁi’ng' %%fe@t'aysgéﬂsar(e.g.
monocytes, macrophagesor polymorphonuclear cells (PMNs)), and to target cells
25  expressing CLDNG6 and being characterized by association of CLDN6 with their
cell surface. These bispecific and multispecific molecules may target cells
expressing CLDN6 and being characterized by association of CLDN6 with their
cell surface to effector cells and may trigger Fc receptor-mediated effector cell
activities, such as phagocytosis of cells expressing CLDNG6 and being characterized
30 by association of CLDN6 with their cell surface, antibody dependent cellular

cytotoxicity (ADCC), cytokine release, or generation of superoxide anion.

Bispecific and multispecific molecules of the invention can further include a third
binding specificity, in addition to an anti-Fc binding specificity and an anti-
35 CLDNG6 binding specificity. In one embodiment, the third binding specificity is an
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20 parenteral, spinal or epidermal admnistration (e.g., by injection or
i nfusion). Depending on the route of adm nistration, the active conpound,
e.g., antwbadwyosbisgspecific and multispecific nolecul e, may/HPOI00OESSE | N a

Conai t ons. t RACRaper e FORE AEPheoR B 8tnd moReu wREhandlfy Eiglfpel™ v ¥

accept abl e spiotein iBFV&d inOcylodRict actify ah@ ety indfasi®sthé esinmtunelrogponsd
activity of the parent conpound and does not inpart any undesire
t oxi col ogi capgangtdhg targe«celleThe "anpiepriiancement /facter pogfion'( gagrbe) ar ?ntaméﬂm Sci

66: 1-19). 3 . b cl It d,base
addi tion sal ?@é ﬁﬁﬁlgﬁg%ﬁ@ F%gm Egtl' érza ?%gr}djuglgt tB 'hﬂggééggéli{’%}ggmﬁ i‘#ﬁér? ' "t%rgi c

i nor gani ¢ acastigensarch reasploy,cindcthbxby aesults tin ian, enphraepieat bE theseffdct oif ¢he

hydr obr om c, .  hydroi odi c, phosphoroys and the |ike, as, well as._frgom pontoxic
or gani ¢ aci d_EméiH’cgh dﬁ@“&}qaﬁﬁa?‘gpt% §- reﬁﬁﬂoﬂi%a%yfqﬁba&%%, ThE anti-

phenyl - subst | {yih el St BRR oS cal BHdOXY FR! Kz@%ﬂbﬁ of G ffget 3RAr nC
acids, aliphatic and aronmatic sulfonic acids and the |ike. Base addition WO
2011/ 057788PaTkERAOWY/ 06688 csldncemeniclanide pohtime catebindetd an entity Rat iihe

earth netal s,.suc ) di ur ot assi,u magnesi um,.cal ci um-.and the |ike,
as well as f ngﬁ‘ﬂgﬁ?%&ﬁge SPth]Xntlch%ﬁg ﬁléeg}‘,lrsg 3‘3@ S%lcsonmbmﬁng Spemﬁmges Bfad! .

N, N - di benzyFef &ynene dhe BhienhdNcbmbmyagtbt! férion @an 6lHdor GR6tELRI Tieell gl i ne,
di et hanol am ne, et hyl enedi am ne, procaine and the like. 5 A conposition of

the present VievER2 §iDTakD8e WA, FR4eEBY0HYJCAM A prepiienimppma sl thabwn i n
the art. As wl e a i ;Sg Ey skij i the route and/or
node of adm %Sg{tsrgﬁngﬁ%?ng%dqvary E%Jéﬁ‘éﬁ %H&gglﬁqﬁ?%@%i red results. The
active compounds can be prepared with carriers that will protect the
conpound 10 agai nst rapid rel ease, t5uch as_a control]ed rel eas

. e .
formul at i on, 17 QB¢ GENRGImeRs) Hiet Qispacifis ard mpliispgeitic aglecylps) ofithe JYSRUM ul at ed
del i very;sys o Bl i FPi j : ot such
a5 et yl She coaprisCECAIRAHE B AR b bR HCRERD 8, s, D
pol yor t hoest €nls, Fé@bl,, Jol, or actingle abaid . Fvivihb adgbddyr mapalsertepatight drimbr such

e o Sust ai HEttYARTCHRcr A oBY TetBal el oot ot o By Bif sigle ot

Robi nson, edcendMRtCH ddBKE&T in Lddner etNBWUROK 846,798 BThe TRitiBOdY Ma§talo B a
conmpound of the invention by certain routes of adm nistration, it may be
necessary t obunding-demaisdmpauneglakiulin fugen pecteigrasrdisdlesedtindJTHMIAUAESH t h, 20
a materi tg \Y; i ipactivation. For exanple, the conpound nay be
admi ni st eda?‘g]b? 23)@%{(’&%?93'@” an appropriate carrier, for exanple,

| i posonmes, or a diluent. Pharmaceutically acceptable diluents include
sal i ne and aqueous buffer solutions. Liposones_.include

wat er - i n- oi | 18 enRagmPodigreng nhisrscHis 2ad Multisperdfic gROleRtiFD Rl the FrsBries
(Strejan et ahnofidd88inding NRulRity HBH AP Fc-gAmnfaR or 4% Fe-alphaR present on the

surface of an effector cell, and a second binding specificity for a target cell antigen,

25 e.g., CLDNG.

In one embodiment, the binding specificity for an Fc receptor is provided by a
monoclonal antibody, the binding of which is not blocked by human
immunoglobulin G (IgG). As used herein, the term "IgG receptor” refers to any of

30 the eight gamma-chain genes located on chromosome 1. These genes encode a
total of twelve transmembrane or soluble receptor isoforms which are grouped into
three FC-gamma'receptor classes: Fc-gammaRI (CD64), Fc-gammaRII (CD32),
and Fc-gammaRIII (CD16). In one preferred embodiment, the Fc-gamma receptor
is a human high affinity Fc-gammaRI.

35
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Pharmaceutically acceptable carriers include sterile agqueous sol utions or
di spersions and sterile powlers for the extenporaneous preparation of
steril e iwpeotiash®ssol uti ons or dispersions. The use of peuaEr2e@add@saNd

"neot ar as o AD0BH TS AR RSP BT bRtk BrigEefiber e

active conpopBdided 9§ Ahert@dyl that BdPhara haRa €Al re€pigroeigl,| anFc-alfptahe
invention is conterﬁl at ed. Slﬁ)gpl enentary active conpounds can_ al so be

i ncor por at edrerenter (HecalphARIJEI§Dhghe bindingTefewhishus peeferablyorat tlesked ypi cal | y
must be stery n it} n FEBd

torage. - The i RnEAGRO AU ieAL TRREL 20 Tecipl IRMERAR] W oAl

2011/ 057 888 RGE /g2 prodhO0TasR dipler- gerL(FeaiphaRI)i lpostedron chronatsbrae 16t dbised
structure suitahl iﬂt o high drug cogcent ration. . The carrier can_be a fsol vent
or di sper si ofFIRESKOPHE &% EBFITierG Verrb Altenalitsvesplicad &ansmemnbrans 1SOfIMSt (f or
exanpl e, glyeerel, 0 N g0y ot deprbingiveN! eterédsy§olon and
the |ike), a%g g(%u tlggl %lgxﬁf?g%ﬁ?%lerggfg. j'I'he p(r:_o-pelr SMI:‘ I %Fpél tsy Ca(.)l’rll be

mai nt ai ned, monoatamiaophages, esimphidic andcoattiophilisugianaecytessibubinet dpy t he

i nt f t ired tigcl ' int . of. dj [ db
The ueo-of sthTaRea el rpiliysEeleRaftniy e BREId bR TsA e

i sot oni g cageRid, Wiih RXAGRARd kot aJt6RIAGY SuchUshG TBMBNGM-USF
sorbitol, or sodiumchloride in the conposition. Prol on?gd absor ption of

t he i nj ect ab(Mogempgdst1états(1086) GaticalReyiewsgin Inamuaglogy 16:1#33atDgFewr t he
conposition an e th del avs _ah Jon, f.or I 0, te
salts and geﬁ%{f‘ﬁ)ﬁf‘ﬁ%weerc i }cemf)ﬁl?éeﬁgltlagba?‘{e%g% Sutl(i’leélfrtllglegga?ﬂ%% 'ﬁsrgépr%r} e%{dﬁéw’

i ncor por at i nghichebimdt FealghaRpoourside Nthe hBr A digand ebindingu domiin, amvappeenpr i at e
solvent with one or a conbination of 15ingredients enunerated above, as
required, fofgssriked @fordeies.iR.iG st abhl 992 {-Samupelad #&nl 76(kner al 1y, di spersi ons
are prepared by incorporating the active conpound into a sterile vehicle

t hat contains a basic dispersion nmediumand the required other 20

i ngredi ent s T amthdrosebeimentr tie ddsmbidicemolenule e conpesed of two manoplongler s f or

the preparatio f steril.e injectable.solutions, the preferre t hods of
prepar ati on %H’tg’oaé?éy%ﬁ??_ 9% g d"?vtegg%-"g?lﬁl? [}_ﬁi’vfl Fﬁnlegtg‘fyi %\_‘i’jng%‘toﬂgl_t yi el d
a powder of fh&iAG! kWB dsNHeCMHitiBBEy B%éd%nﬁr_[h‘fel?%rkin@?b”}'l inde&hg €A agd el ent

froma previously sterile-filtered solution thereof.
other antibody predominately working by inducing apoptosis.

20
An "effector cell specific antibody" as used herein refers to an antibody or
functional antibody fragment that binds the Fc receptor of effector cells. Preferred
antibodies for use in the subject invention bind the Fc receptor of effector cells at a
site which is not bound by endogenous immunoglobulin.

25

As used herein, the term "effector cell" refers to an immune cell which is involved
in the effector phase of an immune response, as opposed to the cognitive and
activation phases of an immune response. Exemplary immune cells include cells of
myeloid or lymphoid origin, e.g, lymphocytes (e.g., B cells and T cells including
30  cytolytic T cells (CTLs), killer cells, natural killer cells, macrophages, monocytes,
eosinophils, neutrophils, polymorphonuclear cells, granulocyteé, mast cells, and
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

35 capable of inducing ADCC. For example, monocytes, macrophages, which express
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25 Dosage reginens are adjusted to provide the opti num desired response
(e.g., a therapeutic response). For exanple, a single bolus may be

adm ni st eawedprig@ymsal di vi ded doses nmay be admi ni st er ed por@pP2dtionessss t he
dose may be propaor.tignall I el e i g?&] t e

exi gencies o I{Dﬁg ‘P%"gté;‘{pe‘yu pe?%ct{?ﬁlm Oftﬁg tC%ﬁggn&grégéﬁe g e}}gytgvanetrageous

to fornul at ecodiorehte ol thé@ﬂﬂiﬂﬁﬁlbtsjy@ﬂ@ﬁl iof biwding €o welld tHaoprestnr aiges.dih
adm nistration and uniformty of dosage. Dosage unit form as used, herein

refers to phcgrbrrceambquna?rsteraeteéfeemrtcsll §%ﬂ phagoaosh 1a5gS) antigeny FLeH GFllt e
subjects to P&é&yrg?r% grﬁ Tﬁ@cet} {%@kﬁ) ?J'ag&uﬁa.r RFRASh ST fFEdo VAN tchh YoeOf

active conpoun at ed t pro uce desired therapeutic effect in
associ at ison migtlatedSiyhbumerplifacorsduah rmacytakineal Feaexdnaple, expressjpinesf b¢-
pharmaceutical |l y- accept abl e anti oxi dants i ncl ude wat er blLe.
ant i oxi dant sgammeRl has besaotoynd t%g’Fd‘P -eguiaisd f%etﬁrg&mf%( c'féi ﬁr

bi sul fate, %ﬁft i OXI’%%?@E&H%&%@S? g 6%§%'alt:h%?y 8Pfc tggﬁuﬁdlﬁ%eaﬁgé cells

oi | -sol ubl e nts, suc scor pal mtate, butylated

hydr oxyani s Odi@lr(sBH@gqts. An yﬂfedt@cbetiymnthyquywen er (}Bbrﬁ)targleemttgan 1oy apargpty |

gall ate, al pegl tocopherol, and the like; and (3) netal chelating agents,
such as citr¥c!acid, ethyl enedianmine tetraacetic acid (EDTA), sorbitol,
tartarigeacid, phosphoric acid, and the |like. 10For the therapeutic
conpositions, formulations of the present invention include those suitable
for oral, na&Edrgettcely! stalll heancanydindgsimbie edll arrosubigst (hgualhyman e eaimall agi nal

and/ or parenger al ITRAN A SoodlSe (R UL M IRAAAMNBRAN e

presented in prepare nown

the art of pﬁ?ge%@hr is Iféell %Rﬁé@@lng)f)r @Géﬂemﬁe!.sﬂﬁgr eﬁDNﬂ aIth@thg Qhﬁrabmrm@hbl ned
with a 15 carrirer materi al produce a sjngle dosage formwl|

dependi ng upbhatsﬁ@angp%@LDM Wghtltrsé&}tléHffaCzEnQQ%%"HS&WW&GLQN@%’&(PC g
admnlstrtl . with
2 Carri &5 maf el ) o i S oF X8 DREARG Bt toll ERARRDRRAEP F?d‘%“;ﬂ"t hat
anount of thammnspn& tion which produces a therapeutic effect

-Formul ations of the present invention which are suitable for vagi nal

adm nistration also include pessaries, tanpons, creams, gels, pastes, foans
or spray forjuabhdiiRof fdsNi Ng such carriers as are knovvn inthe art to
be appropriate. Dosage rms for the topical or transdermal adm nistration

of conpositi Imsanofhet haspecztnvtbﬂtpmsmt nmvanteorQB"ea,iWem anghe RPN @infibednt s,
pastes, creans, sol.uti ons hes Th actlve
conpound Ormycmu% ?Ae Pilbeg?peél{ler’??lety %nﬁet“p C% ?%%té’ﬁg’?irrgc gu(te

accept abl e cghfmuRbsuppe 1)té“r 2RI IEABHE. \/Sﬁch\b@ﬁjugbtéﬁ fagd Sefeﬁéd o haeid amt s

whi ch may be requi red 30The phrases "parenteral adm nistration" and

"adni ni st er edinpavraspRjughtes’: Igunyposenjugates which include one or more cytotoxins

are referred to as "immunotoxins". A cytotoxin or cytotoxic agent includes any
agent that is detrimental to and, in particular, kills cells. Examples include taxol,
25  cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, etoposide,
tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin,
dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin D, I-
dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol,
and puromycin and analogs or homologs thereof.
30
Suitable therapeutic agents for forming immunoconjugate_s of the invention
include, but are not limited to, antimetabolites (e.g., methotrexate, 6-
mercaptopurine, 6-thioguanine, cytarabine, fludarabin, 5-fluorouracil decarbazine),
alkylating agents (e.g., mechlorethamine, thioepa chlorambucil, melphalan,

35 carmustine (BSNU) and lomustine (CCNU), cyclophosphamide, busulfan,
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herein neans nodes of administration other than enteral and topical
adm ni stration, usually by injection, and includes, w thout [imtation,
i nt ravenowe,20imtsymsuscul ar, intraarterial, intrathecal, pcripraciapsdssar

intraorbital ,..intracardiac, jntradernmal,  iniraperit e eal ,
subcut aneou s‘?‘bE%%‘B?WW:I’ ﬁ%,ep%%oﬁ’(?l f}%yfgg Ec#‘ﬁﬁid%ﬁ% 8 ?&gﬁg PlfAGA
i ntraarticul @, (SOPy aRplakial, anhtbeyctiabN ¢ g8, datidrabipinn@ormeny dutrdmypsin)
intrasternal i'njection and infusion. Exanples of suitable agueous and
nonaqueous cand i dexorubiciad raRjibissice mbs-8y e dagtinomycim o(fpmagr b c agtinoaycin),

conposi tions e | ' ' h L ¢ I as

gl ycerol, pr%l%{)/ﬁng%gl’ E‘P %%?QE’O%WMHSF%@ . Qg(ﬁgn ttlﬁlglt?{%k%c?l%;ﬁgg”

sui t abl glsm xvigefistidelaidedhblastigtiabl prefirted, enshodimers, thiei therapéutic apedt is a

i njectabl e organic esters, such as ethyl oleate, Proper, fluidity can be

mai nt ai ned, $BPIOXICARNET Wd{%%lagée%ﬂne&aﬁhﬁhgnhﬁwﬁfaﬂ& tk‘%ﬁ?@ﬁu%saae%i thin,
by the maint I%%gﬁﬁmﬂiosﬁﬂﬁ'esrsgﬁyh{feq aREWhE SGhSodiné®, HeitRerhputicagental GM-

di spersions, an y the 'use of surfactants. These conpositions mai/ al so

cont ai n adj uCaht & syrhfearsd préwdimertti thesthexapeuticrageat éndexorebrgins icisplatig, agent s

and di spersi agents. .Preventi.on th esence of mcroorgapi sns may be
ensured bot h&%?mgf]é‘r ?‘flfaﬁ?itcfi%usﬁf’&ccg%‘ﬁ?@g?glgﬁacff c{sR%amfg olr(r%lgﬁju‘gi on of g
various @gpnti bacterial and antifungal agents, for exanple, paraben,

chlprobutanol,_ghenol sorbic acid, and the |ike. It pay al so be desirable
to include i dotibedies afjthetpresestiinyeniionsalgarcan be seniugated i rRAEOISAIRAStHS: | | ke

into the co itipns., | LEj r,ol o0 ' . i,.piect abl
phar maceut | RS A BEID S b e S B g BPRlaRi Picthlfifecibe 82, ©
del ay absor ptirareatiigla COBB6aklamdndisorder esileas atancandlgedmibody cBejggatd ess of

the route of adm nistration sel ected, .the compounds of the present
i nvention, waf the inagntina caadee Bs§d 4o pedifht é‘%gg’r“gf’%‘&alfr@??ﬂns%rﬂi’/do e tdre

D5 phar e LA T B R e e A nown
to those of §li étanmpie,tthedargtmoiety may be a protein or polypeptide possessing a desired
biological activity. Such proteins may include, for example, an enzymatically
active toxin, or active fragment thereof, such as abrin, ricin A, pseudomonas
exotoxin, or diphtheria toxin; a protein such as tumor necrosis factor or interferon-
20 7, or, biological response modifiers such as, for example, lymphokines, interleukin-
1 ("IL-1"), interleukin-2 ("IL-2"), interleukin-6 ("IL-6"), granulocyte macrophage
colony stimulating factor ("GM-CSF"), granulocyte colony stimulating factor ("G-
CSF"), or other growth factors. '

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

30  623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic
Agents In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological
And Clinical Applications, Pincheraet al. (eds. ), pp. 475-506 (1985); "Analysis,
Results, And Future Prospective Of The Therapeutic Use Of Radiolabeled
Antibody In Cancer Therapy", in Monoclonal Antibodies For Cancer Detection

35  And Therapy, Baldwin et al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe
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Actual dosage levels of the active ingredients in the pharnmaceuti cal
conpositions of the present invention nmay be varied so as to obtain an
amount ofwoheriastisse 30 ingredient which is effective toTaphiewessshe

desi red therapeuti.c §esponse.for rtj cul ar i § it wand
node of adm%iagt rati %ﬁ?ﬁ\g\ﬁl?%éﬂ? ‘?tﬁ’g“?é%eé“?so@f‘h}e‘ﬁ‘g‘% ifﬁ{{}.?@hiadgg{é%?éct ed
dosage | evelimhhhdol de@e sl uposs8198m)i ety of pharnmacoki netic factors
including the activity of the particul ar conpositions of the present

i nvention enployed, the route of admi nistration, the tinme of

adm ni stratiqn, . fh%xa%- b . : | : ei ng
enpl oyed, thlg%dfﬁﬁg%l{]eg?lgo 1?1{3 ﬁ[étt rel'EiltB Ir)rdél%a&éﬁ?ggtog@Etél{s&Hg%{n%lg%%gwgﬁgﬁa or .
mat eri al $ usl@ker-ohe aohi @t tioxeta, twhitthellpes farahd antitwdypo detconjugatedyd ayed,
the age, sex, weight, condition, general health and prior medical history
of the pati AEiOBOIMG treated, and |ike factors well known in the medical
arts. 5 A physician or veterinarian having ordinary skill in the art can
readily determine and prescribe the effective anmount of the pharnmaceuti cal
conposi ti on HedRharethcewteal Gmmpésitionshe physi ci an or veterinarian coul d

start doses of the conpounds of the invention enployed in &k

phar maceut i c& 228 Bs%F%{n %‘F Ipée\%rfets HSREPT ¢t BN ﬁag %@P%%ﬁﬁ‘re&%"n %or der
to achi gwe tharsesduiies doigospru! EentahingGneaitd @nisiualdnyof aibediss of tie dosage
until the desired effect is achieved. In general, a suitable dail y,\%ﬁse of

a conposi ti opressht tineentione Nkheo Rhagmareysicak KAMPARHORE MY PR OEBHIE NI /i ch i s

the | owest dgse f | h ut, | f.ec

ef fective do%q?sar% {qu%é%l%?ag{:q%&%&%%gﬁgﬁ r%ﬁgnﬁgl%g%f g%:ﬁ?’)érﬁs age&sngr ?@gg g@g\?e. It
i s pref err edadjivintsldndaskel piéras ireddcoriahes with caneamtosal teaknicues swahl zsrthose

i ntraperitoneal, or. subcutaneous, preferably admnistered p igal. to the
site of the ¢isslgwed iy RepargtorqThe Ssicass éei? il%/fé"tlfﬁi ?@f‘ CHi ié’{ﬁtﬁ%rla utic

coNposi 40N ARy, bE @&W&»ﬂcﬁtﬂb@ﬂﬁ@g ENOEadthH 08A, {995 In fdn¥ @mbdimett, Y e

sub- doses adm ni st’ered separat e at appropriate intervals throughout the

day, opt i onatdmypositivnanintludesagenfbination dhimudtiple (esg.pbseidsl mofer isglappl

conmpound of the present invention.to i nistered. alone, it |

preferabl e t%“tg’(? 80 E@lqvﬁ%tl%wgﬁhﬁﬁpg)é%&&%ﬁ%tr AT L 8Pﬁuapf§1t39d(¥n
(composi t i oMypichhrodtEniaBRRIAIEBY indubgalChRWbAbimtioh Math ot iantibedyy be
adm ni stered by infusion, ‘preferably slow continuous infusion over a |ong
peri od, suchwhshrpoedon@Batelyaetby indueing apeptesitier to reduce toxic side
effects._  The administration may al so be performed by conti nuous i nfusion
over a p?eoriod of from2 to 24 hours, such as of from2 to 12 hours. Such

regi men may DbgarfrRp@aicel REositioN®r & theTHAVension eales seany bef adminsierpd ein af t er
6 nonths or 12 npnths. The dosage can he determ ned orD%dl_ ust ed. by
measuri ng t heorabigatien hewpy c ieat CAGDHSA o &1t Athesnagents pRer s5emplei i es
upon adm ni sfraplon, | | OlOfCARE ith U tHROprR&nk iAwtnGbY Riith at
anti bodi es \A}ﬁ(lgrg%lh?{g?dge e?% egégnﬁc%mg‘;@%t iltg%hdi es. gﬁ)n yet anot her
enbodi nent, tdast @rtanticdileanmmatery adentror sit Eastcbrisyimmeainosepraessvetagentapyones uch
as, ¢ 9.2,5 ongr%bc(ildivrrvleei';{< sfuglg t%er%ger:llltfjcd age];ntse ﬂ&ﬁﬁeh ong’ o Umére g’x?ti-inﬂammatory
agents, such as a steroidal drug or a NSAID (nonsteroidal anti-inflammatory drug).
Preferred agents include, for example, aspirin and other salicylates, Cox-2
inhibitors, such as rofecoxib (Vioxx) and celecoxib (Celebrex), NSAIDs such as
ibuprofen (Motrin, Advil), fenoprofen (Nalfon), naproxen (Naprosyn), sulindac
30 (Clinoril), diclofenac (Voltaren), piroxicam (Feldene), ketoprofen (Orudis),
diflunisal (Dolobid), nabumetone (Relafen), etodolac (Lodine), oxaprozin

(Daypro), and indomethacin (Indocin).

In another embodiment, such therapeutic agents include agents leading to the

35  depletion or functional inactivation of regulatory T cells like low dose
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WO 2011/ 057788PCT/ EP2010/ 006888 In still another enbodi ment, the antibodies
according to the invention may be adm ni stered by a regi nen including one
i nf usi on wb 2an/@mtssbody agai nst CLDN6 fol | owed by an i nPusirppo10fooesss

anti body agai nst. CLDNG. conj to_a.radi ol soi.gps. e {5 be

r epeat ed, e.ch,OPl?OStpgNa@l ayéﬂt{?gﬁ’g‘%d' Saﬁ%ﬁbogheés" e %3?2%@0?5 ﬁ%tégs%\fzgﬁ%f i on,

t he therapeukigogiespounds of the invention are fornulated in |iposones. In
a nore preferred enbodi nent, the |iposonmes include a targeting noiety. In a
nost preferred enbodi ment, the therapeutic conpounds in the |iposones are
del i vered by, bol LRl.eclion. I.}.e I 1dd3e oSy 6ol €a,
e.g., the si e?'(e)t?sdgb%ﬁo%{.l@ I%Q%tgrr%%gi %h?f)a%’é%ﬁ}gta gtsfﬁ}i dd%tg the extent that
easy syr isngadhiehiothergpeutitss sudht antistol klerisitaieb ctaxordre; gemeitaomdi-Fluongaat,

manuf acture and starage and st be preserved, against the contam nating
action of midA%eBHYERAI SALIATEHMAS CISR ‘Er?@a'é‘?fg) 3%@191?@3 Fmides IS¢¥TH§?“’

embodi ment, BRLIBEAIERAS [ BB tHep ¥RBbHIMENE AR RRIELIITHE Elte%httilﬁ/eﬁﬁ&’{ﬁﬁ or
reduce their transport across the placenta. This can be done by net hods

known i n t hebeandmingstered iycoPb@Atiani with chemétberapeutisoageats, ovhi¢hy preferably
F(ab)2' fragnents. Further. references c be de tq "Cunningh dl es C,
Zhuo 7, Gr 11 HoPh HsraRRUN SFCPSY T GBS R Bk B Macefen b oefRl HBS R

SAN0)
pol yet hylpenedgbysdd heréfgunogl obul in 20 conj ugates. Resistance to enzymatic
degradation. J. Immunol. Methods, 152: 177- 190; and to "Landor M (1995)
Mat ernal -fetal transfer of immnoglobulins, Ann. Allergy Asthma | munol .

74: 279 283. 1 A LDGE APSHLIAALLY il L BLILEoFRE 3R Ind MHDIaniiSleRRYinCan_be

measur ed by Inz%eto jective tunofr responses can el ther be conplete or
partial. A cesmphtion rwibaadiethetddy wsd/cebutobgoas periphdrainseal celt anti bdregi cal

or other evidence of disease. A partial response (PR) results froma
reducti on i nmagEVEHRSRIARGHRR size of greater than 50% Median tinme to
progression is a neasure that characterizes the durability of the objective
tumor response. 30 A "therapeutically effective dosage"” for tunor therapy
can al so be ArassedeHerbin,i tphashadeutigallyo asteptable xerriene ipeludese $8y oandofall

di sease. The ability of .a conpound.to inhibit cancer.can,be evaluated in an
ani mal nodel S@V“s“tt% IIRCEYRE P10 G?gtépfglsi %‘g&?cﬁeﬂalhﬁﬁgﬁmftﬁﬂ%all sa.gelif’t lééjtﬁ)gici vely,
this propert Xnd)ébs%r;ﬁm&ﬁﬁga%&ﬁﬂ H8 tﬁaﬁkaaﬁﬁ%@yhﬁﬁep@gmmyl egmpeblabi | ity

of the conpound to inhibit cell growth or apoptosis by in 91 WO
2011/ 057788 PPIEfERP.1 01008 EEB iy istitable femintraerans. imranpiscalyy, | Jubgutaneous,

pract | L oper o A ARSI L ALt SLI SEHINFARPAL: Oby AnBEEARE UhhiigrPound

can decrihseP erw Se anel | M In a subj éct. One
of ordinary Pepddding)ohBe abite WTuddehibBtraiidre the adiiee tompeursly ety aamibotly, based

on such factors as the subject's sjize, the severity of the
bispecific and multispecific molecule, may be coated in a material to protect the
compound from the action of acids and other natural conditions that may inactivate
the compound.
25
A "pharmaceutically acceptable salt" refers to a salt that retains the desired
biological activity of the parent compound and does not impart any undesired

toxicological effects (see e.g., Berge, S. M., et al. (1977) J. Pharm. Sci. 66: 1-19).

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

35  aromatic acids, aliphatic and aromatic sulfonic acids and the like. Base addition
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5subject's synptons, and the particular conposition or route of
adm ni stration selected. The conposition nust be sterile and fluid to the
ext ent thaD 2bh@sessposition i s deliverable by syringe. PpoTadibioossss o

wat er, the carri.er,..can be an i.sotoni.c.buffered. 10 Ll pne;:sqQl ut]
et hanol , pol V&tls l??hclf?e @1)? aerr%?anev,edztocilcea#%hfleﬁ meéar%sé Sa@?%%?‘?d‘%ﬁubj‘ﬁ?%ﬁf“&
pol yet heyl engaghestimh, cakieh h@ tHel IK&) as #8Hl a§ GotadntoxTt ¥tdahizantihey, eadh asPr oper

fluidity can be maintained, for exanple téi:/q use of copating such as,
lecithin, byNmirdibensylcthylerdiagyne.r el pethyligiicamanie; e chiproprecainge goline,

di spersion aﬁﬁgthl%}{olﬁﬁ&eogth?%éﬁxgé’iﬁﬁl%, Erochfﬁe'&ﬂ&k’hecl es, it is preferable to

i nclude isotonic agent$ exa sugars, polyal cohols 15 such as
manni tol sor sorbitol, and sodiumchloride in the conposition. Long-term
absorption of the injectable conpositions can be braught, about by ingcluding
in the conpod F?‘BHO%#%QZ&L‘? VIECRt d’é‘feé‘FS“a‘I?‘éoﬁ’?)@fiB’ﬁ‘}‘_s fd g&aﬁ‘rﬁf’%‘%ya‘?ﬁﬁm num
monost ear at en@hod€ b in AVKILNAL 01l A KR LRAPONIR dhfleuirkiaihl heplogieect ed,

as described above, the conmpound may be orally dadm nistered, for exanple,
wi t h an i neranddod mede obrdmmisteationi wlbVvary eldpérideng apern the. dasived gsulis.abie

Met hods of the. | tion 25T ti bodi. i.ncl udi ng, i ' :
bi spec 1 | cs/ TIIYET SPROLFTL 60 BEABOATY G Ao o ae PRUL (e e HERR e
herein) 10f t @it @588 relbAefichQR @nerolledrBdlQdds foiallanay indudiig Implasts,

involving the treatnent of disorders involvi \rllég cells expressing CLDN6 and
bei ng char actrarsdgmarlppateheso@ngdt misroercapsuimed vieliveynsysterae| Biodggragdalde, For

exampl e, - hep 3L BAHIES pERMAE BN BLSLELLd héh Ol | plfin€ Uiy Caceid ©- 0
invitro or ex Vivo, or uman subjects, €.9., In vivo, to"treat or
prevent a vapolghnhydiidel, polydtylis eid, asllhguns poenhodshesl dner wlylactr edidr r ed
subj ects include human patients havi ng disqorders that can be corrected or
anel i orat ed Methads| fopgheprepaatign of | Jugh formylations a1e generally KnoWR,19-08%s zed by

an alter e j t€s.n o} t y

associ atl%gn %‘?rlg%fﬁgﬂ%pﬁi %éieg"c% %ﬁ?%;%%%%a?\g%gﬁeggﬁg%m%g | s.
For exanpl e, Systerand. BnBoblinsem ed., Mercd ddtikker, ric. tNew Yogs di¥78i nventi on can be
used to treat a subject with a tunorigenic disorder, e.g., a disorder
characterized by the presence of tunor cells expressing CLDN6 and bei ng

charact eri zeg,QMnARSRE a&bhPBund of the invention by certain routes of administration, it
may be necessary to coat the compound with, or co-administer the compound with,
20 a material to prevent its inactivation. For example, the compound may be
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
30 conventional media or agent is incompatible with the active compound, use thereof
in the pharmaceutical compositions of the invention is contemplated.

Supplementary active compounds can also be incorporated into the compositions.

Therapeutic compositions typically must be sterile and stable under the conditions

35  of manufacture and storage. The composition can be formulated as a solution,
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5 of CLDN6 wth their cell surface. Exanples of tunorigenic di seases which
can be treated and/or prevented enconpass all CLDN6 expressing cancers and
t unor entwoiz2esl/ismsBudi ng t hose descri bed herein. The pphaPr@oA0S8E al
conpositions and ne hodsl. of treatnent described accordi ! t,0 %0 h\e51

i nventi on maiEPEBUISOny HRPSPIF: A AL ATANEd o 5t i 43 g‘% ®Po }iﬁthe e a

di sease descCpihefiritRneiThe cafticd@hMRa %Tb&ﬂ'd?&ﬁig)er@éﬁ ading Somthirikig for

i nvention can be used to detect |evels of CLDN6 or particular fornms of
CLDN6, or | ewsdmsplef watsr] sthanolc ipolyoht(Bomexanme, slycerob prepylenengiiodnand

surface, whigch level n then b LR to _certal n di ' se
synpt oms  sucHIYd BY se?Fyﬁ%gogl?i%og\/@% tbf thtlak(g)ggf‘ i(i)\s/'é1 aﬁle @gﬂ%{gﬁ?&%@d} gfsle ggo}% e used
to depl et OfluidityRaAGk nwiktinehefof exahplerbyothe wet bfa exdlingsatings IGLENG, bynd

bei ng characterized by association of CLDN6 with their cell surfac

. NG . e
t her eby i npl theamaingenapcesel e reavired Rarfiele sizstin theiraesidigrersion apd Sxdbe. This

can be achi exgeﬁ%%lyrﬁgt B0YR flaly) $alesS ATPHCLARE 21016 TiluPBloRiMdefist e

anti-CLDN6 an nder conditions that a or t mat |1 on of  a
conpl ex bet wéerexhingleqstddsn gyl yatwhlsBith admpnaicripscebits, drosodadn isblowdemn t he
anti body and CLDN6 are detected ,and conpar in.the sanple and a coptrol
sanmpl e, i.e. e FRPRPEHE ‘é’ﬁ‘ﬁgéq %M‘F’Boﬁﬁegée JoeqH ei%@?ﬁﬁ@ﬁsc‘ifﬂ 13

i ni tially, testREhf Mout BiifcIiRgiM theaGhlptsiibn2n3ReAAheddMyshbbhiprianet i ¢ or
di agnostllyc useO?an \f)iutrg.1 CFor1 gélxarrgl e,%bhe Ie;nti odi es can}tsbe {)}gsft ed using
f | ow cyt onet examplssaysostearate satsidndgelatinei n. The anti bodi es of the invention

can be used to elicit in vivo or in vitro one or nore 30 of the foll ow ng
bi ol ogi cal activities: to inhibit the growth of and/or differentiation of a

cel I expr essigpgilCidbRae dolREbRPcasy prepaed 25dnitpaEag itled adtive @onfpolhE Wi t h
its cell surface; to kill a cell expressing CLDN6 and being characterized

by associ at i &n thsf reguined awiount in gn @ppropsigter saleent twithhoae or e pEEBBAYIDLSf s or
ADCC of cell e Ssj 6 bej.ng cteni by, asgQaiAtiben of
CLDN6 vvlffh i%@%ﬁ%{etgl ésnur a%gea\li r?g e pérsesén g&%{f eqogie?org}éel és?r; Zt%lo1 1rQredi ate
CDC of a cel mieofittesimnng WO 2011/ 057788PCT/ EP2010/ 006888 CLDN6 and bei ng
characterized by association of CLDN6 with its cell surface in the presence

of conplenment; to nedi ate apoptosis of a cell expressing CLDN6 and bei ng

o ot el RSl IS ) i el mibEe
bi ndi ng 5 CLBsfle vehicle that contains a basic dispersion medium and the required other
20 ingredients from those enumerated above. In the case of sterile powders for the
preparation of sterile injectable solutions, the preferred methods of preparation are
vacuum drying and freeze-drying (lyophilization) that yield a powder of the active
ingredient plus any additional desired ingredient from a previously sterile-filtered
solution thereof.
25
Dosage regimens are adjusted to provide the optimum desired response (e.g., a
therapeutic response). For example, a single bolus may be administered, several
divided doses may be administered over time or the dose may be proportionally
reduced or increased as indicated by the exigencies of the therapeutic situation. It
30 is especially advantageous to formulate parenteral compositions in dosage unit
form for ease of administration and uniformity of dosage. Dosage unit form as
used herein refers to physically discrete units suited as unitary dosages for the
subjects to be treatéd; each unit contains a predetermined quantity of active
compound calculated to produce the desired therapeutic effect in association with

35 the required pharmaceutical carrier.
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In a particular enbodi rent, the anti bodies are used in vivo or in vitro to
treat, prevent or diagnose a variety of CLDN6-rel ated di seases. Exanpl es of
CLDN6- raeveteti/dirmeases i nclude, anong ot hers, cancers ®UTIEPa®I0HbE3SE
descri bed herein. 10 As descri bed above, anti-CLDN6 anti bodi es of the
i nvention can be co-adm nistered with one or other nore therapeutic agents,

e.g., a CytOEQihFle@€ Pharmfackaslially axteptage ahtiodahrtangleie () wargaolubly and
|nnunosuppre55|ve agent to reduce the_ induction of inmmune respgnses agai nst
the anti bodi ayioxidantsy, eeh 5. axREbia citht oyistsiRe dydroshloridpk sedivy Pisaliafsent (as

an, | munoconbl ) g S TRe A LALESAT RN RS LLABIL BRiAREIE,. shéh L he

| atter case (separa mhnistration e anfrbody can adm ni stered
before, &t eis wcoﬂxyM@)u]mmné |butylatet hytexagestle QBH@anbthylamd lndimxjitsluened wit h
ot her known t herapi es

.g., .an _anti-cancer th e.g., radjation Such
t her apeuti ¢ hb sleF%Pu@gOpyérﬁfHﬁteota stocoéﬂli‘F’Fo >n Idé%tlﬁ‘ﬁ' &ﬁ@n@g BHL uch as
listed aboveclhe@%hrgd%éﬂtsﬁs'heﬁ'a‘énmﬁfc 5418, elienldibheanihhedt ariPIEDTA)pr esent

invention wt her apeuti c agents provi des two anti-cancer agents
whi ch oper at sorbital, tirfafie reids plasphemd aond, apd hedlikey a cytotoxic effect to tunor
cells. Such co-adm nistration can solve problens due to devel opnent of
resi stance to drugs or a change in the antigenicity of the tunor cells

whi ch wouyg d Fsm}ﬁrthkmt%ua asahmvﬁ fodrillatidis @ihic Dsregent Tmnaoﬁrn@aum ons
(e.g., antibodies, I'ti specitic and bispecific nolecules and

i munoconj ug#oss )Sumbl{? Her |0F18Je Aesabntopisak Kinplyding begsak ﬁ%tsublﬂffﬁﬂia’f?g regteles,
such @S por g5, LR aFlocf o Binsd 1. WSUIL S LIVl C QR GRERly b

al so be used '™ ence 0 n one e |rrent Vi vo
treat ment of pes@nediriniodonige ¢t %&ﬁﬂprheqiréyguédabgahy ﬁ&:ltﬂcEiS\hannanbhmdi ng

agent of the invention and appropriate effector cells can be s | ement ed
by the addit Ad®fPhagpigyl dhesmaynt 8@?"2}%368%’31‘3?1? W&“‘i‘o‘f?&l wblnﬁﬁgp 483t osi s

e e T s R S
cells coat ed sumjem Heiveg reatpdysand the padiculdremodes efiadmimigration. 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.
20
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 include
25  powders, sprays, ointments, pastes, creams, lotions, gels, solutions, patches and
inhalants. The active compound may be mixed under sterile conditions with a

pharmaceutically acceptable carrier, and with any preservativg:s, buffers, or

propellants which may be required.

30 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,
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WO 2011/ 057788PCT/ EP2010/ 006888 al so be |ysed by conplenent. In yet another
enbodi nent, the conpositions of the invention do not activate conpl enent.
The conposot2ooms7dg the i nvention can al so be admi ni st ered/srogetobass with 5

conpl ement. Acgcordi ngl within the sco of the invention ar.e itions
conpri si ng altRpgGHaE, gWP?‘gﬁecﬁug?rgcw}&gi ayasrpgl, %cﬂg?:lu CZ 18H%s?é§§$€m or
conpl ement . iHj@sien aRARFRsibA.ONS are advant ageous in that the conplenment is

| ocated in close proximty to the antibodies, nultispecific or bispecific
nol ecul es. 10Alternatively, the antibodies, nultispecific or bispecific

mol ecul es of gl hEOYPAAL ALl AIBEEIRIkaHerS SR A EnABYLL [t e ed

separatel y. ng o € conposi tions € presen n"to target
cel | s mays catigepHamachuticalt dopiposftionb @f CheDNTentiin ehrdantaten @shanolyplobyols nt o
lipid rafts of the cell nenbrane. Sych translocation creates a, hi.gh density
of antigen- a(ﬂ“%é%i%lYE%IﬁbI%%%e‘wrﬂl}fwtfﬂﬁlyei fir glyeqls and @E?‘ﬁ‘@ata%d SOt

enhance CDC. .} ﬁfesiwh%@i)ﬂ VeBEaBIRORS, QlicH BeoRVE8ANAnd MYENAHIOBrSinte Kithis,

conprising the ant y compositions of the invention (e.g., antibodi es and
i munocon] ugsiahsys etind olente. rRrepdrdhedity canulemintaingd, formexainple, fyrthevse af n one

or nore additional reagents 0..suc S an. | munos ressiye reagent, a
cyt ot oxi ¢ ag@%tmgrmﬁe‘?%&i 012 o Eecﬁélé‘ng,y rmﬁlﬂiaeHS?cerﬁ)tlr{Bgée@&frﬁ\{Bﬁ%ﬁcgg%%ei bodi es
of the inyent]®R chf oF dispRfsicHil ARDelythRaé bOsudfacRRR| ementary activity).

Accordingly, patients treated with anti body conpositions of the invention
can be 25 additionally adm nistered (prior to, simultaneously with, or

followng adganistratign of a anti . Of 4 J nt, | I L aqﬂ;[,p-g
t herapeutic &t ,COIE%OCSHI%{IS? Iéla%y l%)t gé)ﬁﬂ%lnoirdjé‘g%ﬁo?%c% %§ %8%5% ’a Bgﬁi ch efthances
or augnents apéntd, henaseuhg agelts eall didpetsiey agintd ®eemtioh dfithe iprssendd of. 301 n

ot her enbodi nents, the subject can be additionally treated w tg an agent
that nodul at 8§crogrggnismsnialicless epsuredh o by stemiezatiop r ressdiresorand By Vg y of

Fc-ga r LSt g RR, }r%'a [ jeenWM th a
cyt okimr:gl.é)Pr gxﬁg#sfée}fé‘oﬁ&%@%}sﬁg@tl@%ﬁ%&ang;‘%ﬂu c%“ &g%)’l g%y%)ésaﬁp?fyﬁﬁiati na’ factor
(G CSF), gr achloasbytamolyphensagsc acidpand tht ilikal Himaygalsabe dcsi(amt@_ﬁglpde

e eron-y LN VlacnBNO LMD 350207 03f Snf BfhoRlae! T n ST ihiEPIRE ANt

compositions. In addition, prolonged absorption of the injectable pharmaceutical
form may be brought about by the inclusion of agents which delay absorption such

20  as aluminum monostearate and gelatin.

Regardless of the route of administration selected, the compounds of the present
invention, which may be used in a suitable hydrated form, and/or the
pharmaceutical compositions of the present invention, are formulated into
25  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
30 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,

35  the rate of excretion of the particular compound being employed, the duration of
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WO 2011/ 057788PCT/ EP2010/ 006888 efficacy of the antibodi es and
phar maceuti cal conpositions described herein are Pglucans which are
honopol yswocharisdmss of branched gl ucose residues and ar ecmmvdw)mdssbg/ a

variety of P ants,  an organi sns, .for.  exa acteria fungl,
yeast and griffgat g‘% @'“ ?%"&oﬁg%%gn%? n@g@s of'rb%\ rlnts"rl}gt 1%23'1

al so be usedne ReficabédmpdsiifornE- Ghplodey, i the Qig@olsewfﬁﬁelgﬁt Qbhdm&l gémﬂse
wherein at | east sone of the backbone gl ucose units, 3-6 % of he

backbone gl ulestth andiprior medicabbistasy £ dhopatiegt heins tllbetf%&n%k%ﬁn@%gs we

particul ar e vention provides nethods for detecting the 10
presence of %ﬁﬂ%mﬁgﬂglﬁa sanpl e, or neasuring the anount of CLDN6

anti gen, sconprising contacting the sanple, and a control sanple, with an

anti body which specifically binds to CLDNG, der, conditio that all ow for
formation of APhysisEIe Ysdqringean thﬁ:émgr&rihﬁwyskg‘ i Gier ah Fa Ff‘éaazsfdeﬁﬁ*&"ame

The formati og, reécrﬁ;@@@é éﬁfeché m%ﬁmd&ftﬁ&m&imamwlaanﬁmgm%@écﬁma EQPI ex
formati on between t

sanp e conpared to the control sanple is
i ndi cati ve fexampie the ephmmen of ve]cﬁhlﬁnancalgdalstartrdQShEOE&Wpﬁtoenpqumdspf the

anot her enbodi nent , n provides a nethod f det e
presence or HUEHIGY W‘H@y?(ﬂ We‘ggf‘fg‘)@o&%{&?t% ?}Eg&gg%hhc?g b&élgtng 20
charact grg Zeﬂzqﬁﬂe@% Bfdeftd Q&hx@sfe ﬁﬂe@é@lrw tHerdpetii¢ effedt! andUgrhdealyl ilciehse0 or in
vitro. The met'hod conpri ses % adm nistering to a subject a corrp05|t|on of

t he i nvent i otheslopdgegutiéthetdssiae @ftf@%ﬂsaiﬁheevﬁérl!@@enefahé S(lltiﬂ)le é‘ﬁ%&’)gi’sﬁg" tthe
subj ect to a nrggacps?tlf of ﬂ)%tmv%i%%d?/ﬂi g (a%ttea%oﬂﬂar £ e“ Zp(gﬁg Whidh i{ YheaT €as

cont ai ni ng c&y gssin bein y associ ation of
CLDNG6 W t h t st 6@e| effddﬁfr@ttﬁproaﬁcé\/éttlm:tﬁk&uas efifestc Bubledn&lﬁfevmeadmemé]f ul, in
particul ar, for diagnosing CLDN6- rel ated di seases and/or th %f tIl%zatl on
of CLDN6-r el &Qf@ﬁﬂlb’ s@&%‘% @%hﬂé"s f?ﬁWé%r cgrileds abovesr dt ols 5 BrSfe Unt of

CLDNG ina s ?st}e(ﬂbﬁ ?rﬁ ?J&ﬁla?%be%n%%@ dubcitafaik! ol
or the presence (0]

sanple i's indicative a CLDN6- 30rel ated disease in a
subject, in paféralclyladmxmsﬂamdaprpxifrmzdnmmn gsite ofhthe sargptl &f desirddy the effective When

used in nmeth S de cri bed above, an anti od descri bed, her

provi ded wi ta g}’ 8 at HisTapepiic FPPRESIHEN mayybe Wpﬁger%éjﬁ%%%ttgmee%ygnal
(11) interackydSyxt |8r anSRC QMlabRB ehdrhidishaed fy irbsél)deak esppRbpriuts iigRalals
provided by the first or second |abel, e.g. T (Fl uorescence_ Resonance

Ener gy Transfheoyghogt ittie) dayf, f@@pn‘ﬂbbllnlw dasage f@ﬂ@cthlﬂméir istpassikisofaria y, by

char ge, dr ophobi ¢ shape h h ter. v
provi de %’ ca ‘?’BP%“‘?‘?IDP% ,prggeé‘t 1 ef“? ?’nﬁ %d??% ﬁ%oeééﬁl EE ggnl§ pé&elra%he o
conpl exat i onadmitistalthe cahphaideds a@]ﬁrxﬁﬁdeuﬁéal fesulstioshcampbitio)escent | abel s,

In one embodiment, the antibodies of the invention may be administered by
infusion, preferably slow continuous infusion over a long period, such as more
25  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-CLDNG6
30 antibodies upon administration in a biological sample by using anti-idiotypic

antibodies which target the anti-CLDNG6 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.

35
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5 lum nescent | abels, chronophore | abels, radioisotopic |abels, isotopic
| abel s, preferably stable isotopic |abels, isobaric |abels, enzyne |abels,
particl e wehkelzs7iss particul ar netal particle |abels, negmatr2eiopessss cl e

| abel s, polyper.partjicle |ahels mal |..,organi ¢ | ecul, es. a iotin,

| i gands of rg‘gétbq)(?flgéh& embﬂginh%‘" ibgdies pefordifie {h%alé‘ﬁ%fgsi}']’é‘n&ﬁpo %ins or
lectins, |abgimsfeien®os ik mchdidpUédeintusish 6San dititRddl/againsChDNECi d
resi dues which can be detected by use of binding agents, etc. Labels

conpri se, i nfodlopsdl bii en nigfusiamef, amagntibedx upgaise, CLBNG sppingaidto ibpanoi ¢
acid, calcium;i e I: Qb , | .1 Latrizoate,

nmetrizam de, Qgi)og%gﬁ#ef yTng%%}él‘g{‘glagnbr& r%é%?%’ Sggﬁggﬁs ii'{lﬁﬁbl udi ng positron
emtters ssuch as fluorine-18 and carbon-11, gamma enmtters such as

i odi ne-123, technetium99m _ 15 i odj ne- 1315ﬁand i ndi um 1211, nﬁjcl i des for

nucl ear magnkt pre ebedigsat of thecipvertion, ths: theEaPsYlF craaRAUMAS GRnthq VERYOL not her
erbodi ment 1 FIURARAMUIN Gbomddan! MUANE! HRIGRA GRb4EANL i AldSomes
conpounds (e.g., therapeutic agents, |abels, cytotoxins, radiotoxins 20

i Munosuppr esshriesa tetgetihg trooietl. | lm ahinost hrefaredl ONBodigwot i the etherapetiic hei r

surface by linking such c ounds to.the antjhody. Thu t he invention al so
provi des net ﬁ‘HBBO"ﬁB‘F p g&%\?@PW@S % ﬂi}il\YSregfbyi %CHW ﬁ?%cg%lst?? 5 ﬁﬁ’f%’gg’la%o CLDNG
and bei ngh chajeagdsabd 284, R, ame Ank i Dfundfr. ThOBmpbiifloh st beeluid sarthace,
such as circulating tunor cells. 25 The present invention is further

i || ustrated bytenththaf easyowymrgabiliiynsixisss. vilsirewst heestplle usder dies £preitonss of
limting the_scope of t i_nvention G0 t hods
used herein 5?8“%8%15? iub(gﬁo’ﬁlg?éull mélrst %ei?r% Fégrg&g%ﬁgg}sgﬁg chgnner&%%zdﬁnqgggfese

and as descr ih@dorgafisnexadphshactetiaSadifuegk et al ., Ml ecular Coning: A
Laboratory Manual, 2nd Edition (1989) Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N Y. Al nethods including the use of kits WO

2011/ 057.7/88P %B@Q . rdak r&@nf 0 the
manuf actlugrger gsrél n oe}%/a"&%gﬁﬁ%ﬁfée}ggbroggg????ec%l%??ﬁ@n%}l?gtfggﬁma&gqu%rrpIne 1
Quant i fi cat i onredicECtHaNGramspore asioss therplantaa Thisi ;ebesione dyoretbads Braves ues

and cell lines using real-ti RT- P Total .cell ul ar ,extracted from
frozen tissud® Ebf?e%‘?’n"e&s%é{r#ggﬁﬁ Ot &19 a?t&‘?gkesl% i guﬁsﬁé@;{%@% %agme{&s.
(Q agen), prigiRAerYetdtefted £48 bRl thaRNAC @R ibamRundles C, Zhuo Z, Griffith B,

Keenan J. (1992) Biological activities of polyethylene-glycol immunoglobulin

20  conjugates. Resistance to enzymatic degradation. J. Immunol. Methods, 152: 177-
190; and to "Landor M. (1995) Maternal-fetal transfer of immunoglobulins, Ann.
Allergy Asthma Immunol. 74: 279-283.

A “"therapeutically effective dosage" for tumor therapy can be measured by
25  objective tumor responses which can either be complete or partial. A complete
response (CR) is defined as no clinical, radiological or other evidence of disease. A
partial response (PR) results from a reduction in aggregate tumor size of greater
than 50%. Median time to progression is a measure that characterizes the durability
of the objective tumor response.
30
A "therapeutically effective dosage" for tumor therapy can also be measured by its
ability to stabilize the progression of disease. The ability of a compound to inhibit
cancer can be evaluated in an animal model system predictive of efficacy in human
tumors. Alternatively, this property of a composition can be evaluated by

35 examining the ability of the compound to inhibit cell growth or apoptosis by in
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reverse-transcribed with Superscript Il (G BCOLifetech) according to the
10 manufacturer's instructions. Integrity of the obtained cDNA was tested
by anpli fwoabiws7®8 p53 transcripts in a 30 cycle PCR ACrap2monomis zati on
to HPRT expressi on of CLDNG ) ntified using AACT cal cdl atign. Tjssues
fromthree i H‘Eﬁo\ﬁsa?}'él@o\)@rl\{é’ t\l{'\‘g%ﬂﬁgf%?cné’gl?ﬁr' rﬁa?‘ﬂ"ﬁé‘i‘Pe{‘P%agﬁeg’f%?Eé? WY trace
15 anounts obf GLIANRpEH@RNTEMpBlSd CaH| dbcRAsd@lm6E Stkel rNAhéMlisel amslemiteal t er
40 cycles of RT-PCR  The only normal tissue slight i y exceedi ng the.

expr essi on ceiptbmaas asubisenOne af prdivamyrkilt int Gemat voyld hegbleeto defgemingnd

hi gh expressjon of I anml e ro rLan.canger .

(adenocar ci n%%@swo%sﬁg%ggéfnggr%hﬁ%fs Vg\% t% % %?igﬁ&etgs’t Sl? %eglgesr?gflngn%f the
expressi on | augéct's i SFrpUENS CAIAC itheo FRsikulaf aBhipositionn@eroutd lof aliminiatration
hepati c cancer, pancreatic cancer, skin cancer (basal cell carcinonma and
squanous cel pelecigd i noma), malignant nel anoma, head and neck cancer

(mal i gnant pl eonor phi ¢ adenona), sarcoma (synovial sarcoma and
carcinosarcona), bile duct cancer, renal 25 cell cancer (clear cell

car ci noma an@Theapinpbsitign caust ibecsterjle antlefluid eothecatenatlat dhencempastidn lis nes

A2780 i gn. . NI H . i : HCT116 | ,
EFO 27 (ovar Ao b Y YrRsscIRFIaRor]o Wil e eaTe i 19 an epioh Rifiedf
cancer) ,q &ATglinle sbR@ph! étﬁarﬁﬁ,%f&&ﬁ)}%?&nﬁ@?@@&&&, ipqso;)g@a%?lg%&@s 1(ch§adst ric

cancer), FU97 (gastric cancer) _ gastric cancer). nple 2:

Quanti fi cat i pelyetheyiemhglysrhrand shotike)n and switdble mixtyess thergak Sirenes fluidisies and
cell lines using Western, bl ot anal ysi s For st er.n .ol .S 20 tg
of total prof# ﬁe %’%’ﬂt‘%‘?‘bg"%?‘&m@ee| S5F f?gg%?t\ﬂigtsﬁyggﬁ_%gﬂhl 1&?@@%&#?& was
used. Extrachpreqeired pirtivle@ibelin theeehd oNdispasibh and bl ues ofSKirfaiéhts. In many

2011/ 057788PCT/ EP2010/ 006888 (Rot h), subjected to SDS- PACE and subsequently
el ect r ot r ansfases.dtisqefsranom inelide dsptorpagents, IphaxamRle.UEREgPARACRAS or ned
with polyclo i i i . . S Lo eam
Fol 1 oned by St iR €5 HAREL' &8, o AR T R R Eoh B 02
conj ugat ed gabdorjstivini ofithe Sigectaisle Sompbsitiods eanddebrougte aboateryyinelntingadities

(Dako) .

composition an agent which delays absorption, for example, aluminum

monostearate or gelatin.

20 When the active compound is suitably protected, as described above, the
compound may be orally administered, for example, with an inert diluent or an

assimilable edible carrier.

IV. Uses and Methods of the Invention

25 The antibodies (including immunoconjugates, bispecifics/multispecifics,
compositions and other derivatives described herein) of the present invention have
numerous therapeutic utilities involving the treatment of disorders involving cells
expressing CLDN6 and being characterized by association of CLDN6 with their
cell surface. For example, the antibodies can be administered to cells in culture,

30 e.g., in vitro or ex vivo, or to human subjects, e.g., in vivo, to treat or prevent a
variety of disorders such as those described herein. Preferred subjects include
human patients having disorders that can be corrected or ameliorated by killing
diseased cells, in particular cells characterized by an altered expression pattern of
CLDNG6 and/or an altered pattern of association of CLDN6 with their cell surface

35  compared to normal cells.
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Ti ssue lysates fromup to five individuals were tested for each nornal
tissue type. No CLDN6 protein expression was detected in any of the nornal
ti ssues awealymadzzskn contrast to nornal tissues, high epprgr010006388 CLDNG
protein was detected in 10 sanples from ovarian cancer and |ung cancer.
CLDN6 expression was detected in Nl H O/CAR3 (ovarian cancer), MN7 (gastric
cancer), AGSp§088hpl& if 3AE @mbod At NirltiB6lies of teTprédedt (rB@htion canbenped FUI7
(gastric cancer), NEC8 (testicul ar enbryonal carcinom), JAR (placental
chor i ocar ci ntentedat aMabiRcy yith ecrmarigenie diserder o¢-Bo Al sordsw\sharasieriged by the

chori ocarci noma a PA- 1 ri ocal:Ci . .
| munohi st'ocﬂrgﬁgr{?glogl?q%)cegégf\é@se ?sgﬂ%& m%%&%ggﬁgﬁeﬁl%aﬁﬁ?éﬁ%ns ues
and cancey ousf CLENEWwitR thdflacall durfacerbeadies dfi tesodgadc diseases (vhiginganies e

i ncubated for 1 hour at 58C on a heati nﬁ &l ate gHI 1220, Lei c?%q Paraffin
was renoved freased apd/os greveated sYcamashatli (DN SEIEREE FANoREY R4 &0 Rot h)

for 2 x 10 npn..at : : fersfCtions were rehydrated in graded
al cohol (99{’%&5?6% 1@%”%%&%?%&@%%‘ % frn:,n each). Antigen retrieval was
performed by boiling slides at 120C (15 psi) for 15 25 min in 10 MMcitrate

buffer (pH 6,0) + 0,05% Tween-20, Directl ft.er boiling.slides [

i ncubat ed i n I pgghfglaceutigphco B&Eﬁ&ﬂg “ff@/ i°§§‘§%‘"§é‘f F?ﬂ%fl;e%%cobﬁ%&ed Wi th
0, 3% hyc&r(ﬁge epgfvgift'i&xexﬂa Mo el Qed 1for Min@lizdibn JiOvak@atioN AOSHEGédti £

bi nding the slides were bl ocked with 10% goat serumin PBS for 30 mn at

RT. Ther eaft disgaseldesgibedbereier e i ncubat ed wi t h CLDN6- speci fic pol ycl onal 30
anti body (1[Lg/nl) (ARP) overnight at 4C. On the next day the slides were
washed with PBS at RT (3 x 5 mn) and incubated with 100 1.1.1 of the
secondary anty heth@%nifdanRend sittodrelof thiRnvéition &albei dsed gé>deteadyvélpofise
(I'munoLogic)) for one hour at RT. Afterwards, slides were m@h@%&th PBS
at RT (3 x 5CHY6 orparticular forms ol ChaNG eF 1avelsed cals whichgoptien GE NovaRED

Substrat.e Ki - 5 V, r j |4 ) d; Lens
wer e coulﬁ‘:f er él}egljl%feé%l%\?\nant%hbf%m?oﬁﬁcgﬁ%@g%@ ;t %8%%5%5%8% ﬁgiglrr%lts ‘6%35% |bfr)1 for
90 sec at RTdisbfdeesyngriisisatti an describedraboed Altarndtdlely, 1b&@nBedie2sar0B8s6 and
99% 5 mn each) apd 10 nm i ncubation. in. xylol . slides.we nted.with
Xtra Kit (VB8HEHE SPIGRDRIRRG VUL RJURSoROT 5ol YRSl CLON AL ecing
detectabl e i RpOOLBRLdHSAUESatidO8r LD Wi Hir RlIERGEE, tkQtBNimplRREAEAS,
|l iver, duodenum or kidrey. In contrast to normal tissues, strong or at

| east- si gni f ileaatcedls adsnimppriwnd  robdietove of ghe tdisesge Thist fan def adigvedaby an

cancer, lung cancer, skin cangcer, pancreatic cancer (o C br east
cancer, i n&PYRHINEIHSPMRIE, a(ﬁopﬁﬂgfat‘?@ﬁé’f' lﬂ}:g]‘el a%ﬁépg’mérm u &(;%gr@l{dceél
cancer, testighdiabnslfhaf ANGRI fof SRNTIAAEDN DT LoBpleR bebhdt@cthe abtibbdy agd was
clearly accentuated at the plasnma nenbrane of the malignant epithelial cell

popul at i ons, GiH3N6adnpepapleres Sermsdehetoern therantihpdy At CLANG RE AeteCte] | s
tive. ,Th | ts_ind Gat Lo d lized at
the: pl aonme. mansFaRRtsh G5 theisimbRindd olianfhENS, BRGtERE LmpiOCol BT M e

anti bodi es agai nst CLDN6 a. Generation of expression vectors encoding full

ength %SDN o A?nr‘:i%oc%lég\g Ihrea?nqggtggn can be initially tested for their binding activity

associated with therapeutic or diagnostic uses in vitro. For example, the antibodies

can be tested using flow cytometric assays as described herein.

The antibodies of the invention can be used to elicit in vivo or in vitro one or more
30  of the following biological activities: to inhibit the growth of and/or differentiation
of a cell expressing CLDN6 and being characterized by association of CLDN6
with its cell surface; to kill a cell expressing CLDN6 and beiﬁg characterized by
association of CLDN6 with its cell surface; to mediate phagocytosis or ADCC of a
cell expressing CLDN6 and being characterized by association of CLDN6 with its

35  cell surface in the presence of effector cells; to mediate CDC of a cell expressing
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A non-natural, codon-optim zed DNA sequence (SEQ ID NO 3) encoding full 20
| ength CLDN6 (NCBI accession nunmber NP_067018.2, SEQ ID NO 2) was prepared
by chemi owb 28ymishmsi s ( GENEART AG, Germany) and cl oned ipat@pRéne/0068ss
pcDNAS. 1/rryc v ct . Vi el di . 3:

I nsertion ofC o%ldcgéno%ma}%&%\rg%gt eéggﬁ%?%dsp s(lhg%ﬂgp%g?ﬁ(@gtcrggtsgﬁ%&vﬁnt hout
bei ng fused the tésenaeecﬁtcmmpeammﬂem mydiateliapoptagis oEXpelesspreﬁing‘CU)Nﬂﬁandas
tested by V\éstern bl ot, 25 flow cyt omet éfﬁnd |mmno;q$ scence naI yzes

usi ng conmer R§iBg |hamRgigTipeth by 2589512¥9IORE CAPING owitl s  pghbsu *1“‘8%5‘“
Systens, MABRGa&)pic! fingdldhlddfor @ 8 dc%a?%t i GAUCRAGh b D N
4) coding for t putative extracellu ar omal n ) fragnment of CLDN6

(SEQ I D NO @€LD&a®.a 30 fusion with an N-term nal Ig kappa | eader derived
signal peptide followed by 4 additional am no acids to ensure a correct
si gnal peptidase cleavage site (SEQID NO 5) was prepared and cloned into

the pcDNA3. 1fy1y Gmbichlat @aitIdintém] Henghtifolicy &6d @EeddB9Vivo & h%ltleO treat,
i mmuni zation, expression of the EC2 fragment was confirned

by
i munof | uor eprewerteordiagnese epiariety of ShHNGralated udssﬁsseécEéaan@lna of Wb DN6-

2011/ 057 788PCT EPLOLQ) 00e0GE %@ora%&m'c%p&gg%@@? S, cel |

using a commB&rd aval imyC an MAB 2276) .
b. Genenation of cell lines stably expressing CLDN6 5 HEK293 and

P3X63Ag8U. 1 cell lines stably e reSS| ng.CLDN6 were generated by standard
t echni ques UAP ngescHEed; 2boye. ﬁB@’fr& DN6  pnthodicsacf oths Ba’IeBW?,“ rf38e F%

d
G R S R S O e S S AV
in H20 with ﬁl%cgdmcage)t ayiahgivperpde ageumeahnd mmmumosuppmssrchag@nﬂto rt6uand 36.
On days 48 and d t I t
PaX63Ag8UL 1 M7 POHEGTE A Smipuito FOBORS vHEaHIsh 86 BETES ofMYPiNTy Bor s
CLDN6. The C&Adb%d?@% B ﬁhﬁ‘édet@ t@@agt%ﬂa@?anhﬁfﬁmﬁ@an EkPSH @hasd adidifisBRR0 rad

prior 15 to iInjection. presence of antibodies directed against CLDN6 in
sera of m cesapasatmﬁnm meeﬂ;gebty I e tettet waseserende adindnisisasiopy, theantibelydays 20

and 70 using s ,co-t ransfect ed vmth nucl.ei.c s. e CLDN6
and GFP. To i Ee é'lﬂanmﬁtﬁreﬁ peipicy \ﬁ?tﬁrg OF CORYISRlY R IQEA- éng e %Oﬁéoggfl xed
cell's were igaHbadt@dd Wivith Gthdr kDOweli kherdpies, oégwrna aﬁﬁmaemhm@w eng.ce for
45 mm at room tenperature 20(RT). Cells were washed, incubated with an

Al exa555- | abg@oanﬁpchm@epgc agents include, among others, anti-neoplastic agents
20 such as listed above. Co-administration of the anti-CLDN6 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

25  unreactive with the antibody.

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
30 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 supbiémented by the addition of complement or
serum containing complement. Phagocytosis of target cells coated with a binding
agent of the invention can be improved by binding of complement proteins. In

35  another embodiment target cells coated with the compositions of the invention can

94



anti body (Ml ecul ar Probes) and subjected to fluorescence m croscopy.
Anti-CLDN6 specific antibodies were detected in serum sanpl es obtained from
a nouse owmotha/dsamsss of which the hybridoma F3-6C3- H3 wasTmpreaumass see
Fig. 2. 25 F

or generation of nonogcl onal anti bpdi.es ice with. detectable
ot - Lok | A s ReReBre- fut daalPotmoutifen, BerorestigE e dhdn by
i ntraperitonglyehiibr£8d h&thcalaté cdmdRmeAEK293 cells stably transfected with
p3953 vector. 30 d. Generation of hybridomas produci ng nmurine nonocl onal

anti bodi es agai nst CLDN6 6 x 107 spl enocytes isolated froman i mmuni zed

paxaangs. 053 TPt o g ShidhBh 4S5 B8 RUFirBiRed Sobsrbil G
Cel | s were segdplnht. aREdRdingBY alithid the 35d84 of ¢hd $nye@tionelrd compbbiabndot t om

mcrotiter plates and cyltivated for about two weeks in RP sel ective
medi um cont aFPIMRYSIIGosMbediesn JBultispacHie gt hisperdlis nwoksiigm and, KYBRi bma

fusion and c I }ch: L , PES, 1
nmv sodi um pyrk{i’;r\qll {égfeﬁﬁ?gll&/? gIIa él}tcrzn seS tgﬁs 1§9n%ﬁgent%lpgéé§§§fzﬁg}%of@ﬁl@yeﬁﬁ s

peni ci | |i n/ stacatanybise peoxiinity o tHAEnSbgii¢se meatispetificior bgerific mvldcles21060) .
After 10 to 14 days, individual wells were screened by flow cytonetry for
anti - CLDN6 nonocl onal anti bodi es. Antibody secreting hybridomas were

subcl oney by Ahfefﬂartiivel?, fhel dAtibOdle 2 RSl BGRL i cld? B Pcifiie 'm @Bl esBAME ifRARGH Onal
anti bodi es. The stable subclones were cultured to generate snmall anmounts of

anti body in andghe complament mediemimfesn bohadministeted ateparatel e Binding obrike cl one

from 10 each_hybr.j.do ich retained.the reactivity of t re cells
(tosted by f FombeyPERET ¢ blrdeh Shibollp s Btgdh 801 B bl ashflBethrd nd
gener at ed foCIERGH a@tig@iLaiddstongded intbi P dtafts lof aBereell membianaMBuéh 5:

Bi ndi ng characteristics of hybridoma supernatants and 15 nonoc]| onal
anti bodi es alracylegatiop ereates aihigh depsifs P mntigen-antibofy oaplerErRovHth dBaY s by

i) Westeg : 4 | i) HEK293T |
L hnst octed o RierRRcelbie s BBEATEREY Tt Sl e

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

complementary activity).

Accordingly, patients treated with antibody compositions of the invention can be
25  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.

30 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-vy), and tumor

35 necrosis factor (TNF). Other important agents for increasing the therapeutic
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20 CLDN6, and CLDN9, respectively, or nock-transfected. Expression of
CLDN3, CLDN4, CLDN6 or CLDN9 in HEK293T cells was determ ned by Western
bl ot ti ng.wo@otiniss7send, cells were harvested 24 hours pogtTiEPaRnSfessss on and

subj ected to sis...The lLysate subj ected to SDS- PAGE.. hl.otted to
nitrocel | ul o‘%tjgx?’f’é{nq;r%%%m&% ’t?tagﬁg’gﬁnﬁﬁ i EF‘?Q‘@WS es“(qbr?\gli %Feélbgrr??@
34-1700), andiiscand SwhiePNE Alork OIPEcchRAIA 8P brari@Réd £RIIoDS (Aid(eARAd A%~ 8865)
or anti CLDNO(A) (Santa Cruz, sc-17672) antibodies which specifjcally bind
to the C terproducsddty a Neriespof @banshendhmicperganismsfae exareplas Ractesiy. al8adi t i ons.

Fol | ow ng i ngubat wi.th_a _peroxidas abel ed o I.-ho d
devel opi ng vﬁ’f’ﬁl’ é@%’qragg faﬁn,s ' gra%%ggogfbfi -ian§ ey p%ﬁﬂ?%%ga?}ﬁs%% %Y%
visual i zat i oflso Banged. Hrefebebl3Othefrglat@disrmbelgtieanof \Bel g ghicode €héddB, atCL DNA,

CLDN6 and CLDN9, respectively, were observed only in thg transfected cells
but not in tl§asteemeobthedackonerglycossyinige gendtd %t qfithe barkbo eFf W s do

not endogeno dins investigated and thus, are a
s SRR AR O

suitabl e too or ross reactivity of CLDN6 anti bodies. WO
2011/ 057788PCT/ EP2010/ 006888 (ii) The HEK293T cells of (i) were further

anal yzed by flow cytqnetr Si n nti CLDN anti bpdi es,recagni,zi native
bl topos (olisé BaTIe: priofigessh MRelsvenmansgan)ies oaohd it dkeiibe Mo
(R&D, M@L%A'Z:I-gx)esedzELIﬁGCEDNS S4:I0E tha3bmpIR&EY nidAl ihe. am&ent adtt ChDMGes
obt ai nable from Si gma under the 5 product nunbers 144 and MB894 served

as i sotype caniigen) comsijséng ¢dntaatipgdhe sdmeple, andta copbhsamplepih @8 apghkodinal yzed

usi ng HEK293T, cel | s .t.r ansj.ent fected wi.th nu i 1 cqdi ng
CLonS, | CLONaERORECEA tptady CHRRBE B Pptibi B R iR, "2 ove
Cr oge- 1 oacti Ty ui Eh 10 CLONG OLDRB and CLDNS. The anti-CLDNS anti pody
cross-reactivity wt : an : e anti - anti bo

bi nds speci fp@af)/lley is shen_detectedi whergin a iffesencer pemaplex darmpationnetwpent the ci %ly
of nonocl.ona [ [ r ' : [ ' FRENG ow
oyt omet ryp 1o vl sHPRER, ' B2 KRB ARICIRale il for BY BRLAR JECLANG

di fferent CLaNigenoh ¢Hensanmphel a vector encoding a fluorescence marker. -24 h
post transfection cells were harvested using 0.05%trypsin/ EDTA sol ution
and washed wi th FACS buffer (PBS containing 2% FCS and 0. 1% sodi um azi de) .
CelI's were tyangfenbRdr iefoddihdR! HRMIER{AL profideR adin8hodt for dtedffe @Rl | s per
wel | and i ncu‘ﬁgﬁe?ﬁ?orr 80 nmat "4C 20 w toh }?1 bridoma s\lfggfr nat an?lgg. .

Fol | owi ng wagptesenget br emaniifysrg whe nRABS dfutélisr exprebding ieklBNPnawbdrea wi t h

an al | ophycocyani n.( ARPC) - conj ugat j - e | 1 +20+ ci.fic
secondar apf’gﬁﬁ‘a?‘%eg bé)nwg‘,“l‘ni 9§§%%4Yﬂﬁ$ﬁeé’? 8%? f‘_érfa} %clé IQ'I“EO é‘glr%e“\{/\rlgs hed
twice and bi gl REHRASCOATITRES @Fladiinidtenecyla®iiBett/a dshpittonBsd tha\GSantiay (Fi g.
5). The expression of the fluorescence marker is plotted on the 25

hori zont al agdmjugajed tese detectable impsker; Bt @ihexresinghide subiericly a mgags for

commerci al-ly ;avai | ab]. ' b, .ant i y - Q%ﬁgg@@
served as a %gc%fr}g\/ algo‘%g‘%&lg%hﬁk%%éﬁ? Jf@c%yaro tg%g%f@%m I gma under
t he product QUING adBBIdg sleariaerizd Wrasiaidtippef CAMNG With3bentélboofaee. i n t he

supernatants fromthe nonocl onal hybridoma subcl ones F3-6C3- H2, F3-6C3-H3,
F3-6C3-HP F3-6C3-D8 and F3-6C3-G4, all derived from hybridoma F3-6C3, were

speci {1 ¢ f or \EPNG Andelhd ool Bk GeiEl par QLS r0didchbMly CLING5A

exenplarily s results for the nonoclonal h?br[dona subcl one
F3- 6C3- H3. Amtlatbddisesses antifve tiseulwealiatiantof [GLIMNG-elated disshesn shictBBheancedona

bcl F3- 6C3- H3 al ind t | fected . with the .(]14 -1. SNP
var ant of BB ARETBEIY 8 RO TaRRRp A IO AL A BRhe T e
hybri doma sulgl,QR€offdEBN6E-ih4 Qindedl sanpleidindlchite ARahépidbéhct bf §.CIIBNG-

Anti bodies in the supernatant fromthe nonoclonal hybridoma subcl one

F3- 7B3- B4 bireldted oligiaBngn aCutisctaind partiondr (a-hgman,giromaphichole esample ihe
super nat ant % f.rom t he nonocl onal hybri doma subcl one F3-3F7-A5 bind to
CLDN6, CLDN4 “SHYFCLDN9 (Fig. 5B).

When used in methods as described above, an antibody described herein may be
provided with a label that functions to: (i) provide a detectable signal; (ii) interact

35  with a second label to modify the detectable signal provided by the first or second
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Exanpl e 6: Generation and testing of nonoclonal antibodies against CLDN6
10a. Ceneration of expression vectors encoding the extracellular domain 1
of CLDN6 woeona7spt i m zed DNA sequence (SEQ | D NO 12) pcudirp@rofoossss he

tati t | | in1 f f .
PUst on wi ¢ n ERFINE o RERAF 05 edpsarroacts ey, Sipmstephaid et Bobr buea °
by 4 additi angl eldarophibRetic 3soBiEty, ®yedhates hpdreophdtacity, shgsed lor peipk iptigsieal

cl eavage site (SEQ I'D NO 13) was prepared and cloned into the
PCDNA3. 1/ ny charimetgse 0b (iW) iRsPRG FARIURG RIS, [s30y7 atiintty; aptibQsly(anHEsm 2t i on,

expression of th g f irm%;ﬁ\ I
m cr oscopy ontr fgor{g?qé’ﬁ t{o;?} ' !tg'r[:1 g%bsl%g%t fég&aé]rg n%glrc af of R dg%uytg'yé?%ﬁ)q???li’ed
g:lo—lg_ K 1I cel Ilslnwg%esgg;?tglatbelgjmlhﬁoméﬂhommalbdlabltael/icamtbpirrytabellsi iidmoohic (1ebelb,

i gnal i ng, . b. I'pmuni zation, cC mce e i njzed with 25
lig of p3973prpfesdly gta S@tsa@tlﬁwswﬁ?m%%a%ﬁamgé&iﬁzwﬁn}&% iaﬁ%_& in
vivo-Let PE! Taahllad H BaH! 1belll ARSHAR b2 bl MPRibRNbels 20

with 5% gl ucose I nt raperitoneal injection on days and 14. On days 28
and 44 n ce smalboiganienhaleculss bt asnEotis| liganis bf cefptors) ergzndidg pegiedulkss SEQ

ID NO 14 d SEQ | ;.15 00 h.i P J i de. i
ot Gor mangpeh s sET adhesian OB SHEr TS IR PR bR Py Eing FUPRR B
5' - TCCATQACGHHS {6 TaEid Rdiduks Rehit G Be GBRERD byGaledihdinDageiySetb4, 77

and 97 mce were imunized by intraperitoneal i nf' ection with 2 x 107
P3X63Ag8U. 1 haheloeamprise] in a pemlisfiting srpoppt, harygo salfytecogetamys agihBPRANGICHr ess

oo, S omeeSiarieh iRl SeFEA R RGO, Ml HRifnfel 00

pg/m, Si gmaailc days S were adm ni st ered

t oget her Wl tibd!'riffhQymﬁahééteChrﬁT@d@Gi@HUstﬁdSOinpmdiﬂg BodB&) ,enditterd aguch 7as
together with inconplete Freund' s adjuvant. WO .
2011/ 057788 PiuorEes b end orhgr-11, gamma emitters such as iodine-123, technetium-99m,

15 iodine-131 and indium-111, nuclides for nuclear magnetic resonance, such as

fluorine and gadolinium.

In yet another embodiment immunoconjugates of the invention can be used to
target compounds (e.g., therapeutic agents, labels, cytotoxins, radiotoxins
20 immunosuppressants, etc.) to cells which have CLDN6 associated with their
surface by linking such compounds to the antibody. Thus, the invention also
provides methods for localizing ex vivo or in vitro cells expressing CLDN6 and
being characterized by association of CLDN6 with their cell surface, such as

circulating tumor cells.

25
The present invention is further illustrated by the following examples which are
not be construed as limiting the scope of the invention.
EXAMPLES

30

The techniques and methods used herein are described herein. or carried out in a
manner known per se and as described, for example, in Sambrook et al., Molecular
Cloning: A Laboratory Manual, 2nd Edition (1989) Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y. All methods including the use of kits
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For generation of nonoclonal antibodies, mce with detectable anti-CLDN6
i nune responses were boosted four days prior to splenectony by

i ntraperiwonali/dsmsecti on of 2 x 107 HEK293 cel | s st abl y pCrarséioobads wi t h
p3953 vector. bc. Testing af ,nonocl opal antibodi es. agaln CLIONG. H ow
cytometry To™% Eetag?rﬁ% i gﬂT‘ﬁ% ° aﬁ%%glélfgc}ﬂgﬁe érﬁatnlug"bc rgrsé tn?)fto gﬁlg?sl ts
honol ogous I—@ggﬂ;ﬂ'npg{dli@té@ere transiently transfected with the

correspondi ng cl audi n-codi ng 10 plasm d and the expressi on was anal yzed by
flow cytonmetry. In order to differentiate between transfected and

non- transf eckggmﬁfel 1:S(gumc93§i-5 Cﬁlégmﬁr& (;‘?s's[ornaﬂ 0 aqqmg\ﬁéshcé‘ncerous

fl uorescence nar Ker ‘as a reportner. p(?s ranstection cefl's were

har vest ed Wi {ifsu@s @bdatll Jines wilmbiel-tisas RAUPER h FACS buffer (PBS cont ai ni ng
2% FCS and 0. 1% sodi um azi de) and resuspended in FACS buffer at a 15
concentration of 2 x 106 cells/m. 100 p.1 of the cell suspension were

| ncubat ed W fi,} Ren@RPRAN %E%xﬁagh@%%zbmfsa@t GHLHRS O’ @lnlcangelf or 30

nmat 4C. A cross-reactive anti body was used to detect CLDN6 and CLDN9

expressi on. lihes congri®&Ndasy MinaKdt (Qlagenypuigedawith -acdBsdiligoaneleoiods ard
anti-CLDN3 (R&D, MAB4620) an ti-CL ( 1 served as sitive
control s, ZOrWCﬁ’éFé%f’é‘“ﬁéﬁée “P@‘G%P(fgf’a%, 1@%&%@@@%%’@?@%? FI%/%'894) ,
respect inmel YmaaefakRckras ihshRliHies. CRRigrey - of THe Gbtdised\RDNARGAE ektbd ey ti Mes
with FACS buffer and incubated with an APC—conku%at ed anti-nouse IF%;I‘
1+2a+2b+3a spoplifitationefmPdaransenints o dy30 DickNBUR; Aftes nonmaliggien £oHPRYT nm at
4C. The cells were W ce a r£sus d_i.n._EACS buffer. The binding
was anal yzed“HJ® Sfm%mtw&qdﬁﬁlﬁgggﬁﬁég% rﬁgigl%.s The expression of
the fluorescence marker was plotted on the horizontal axis against the

anti body binding on the vertical axis. CDC The conpl ement dependent
cyt ot oxi ci t yT{soms) fromghige iedividueld weye tastesiufor papht psmabtissysttipr: Quly trace

intracellular ATP i S cel . it | ement
to the. tar germguns o CHENANEEATPRCTITb B if skl Pafs pRUTRD CGOEP

sensi tive anaf RII-BER. Thé baly fidimal tissueestightly ekerdingathe @kplessiof enesEwans used
for measuring ATP. CHO- Kl cells stably transfected with CLDN6 (CHO Kl

- CLDNB) wer ePlggeifast ed 35 with 0. 05% trypsin/ EDTA, washed twi ce with X-Vivo
15 nmedi um (Lonza, BEO4- WD 2011/057788PCT/ EP2010/ 006888

In contrast to normal tissues, we found high expression of CLDN6 in samples from
20 ovarian cancer (adenocarcinomas), lung cancer (NSCLC, with highest frequency
and expression levels in adenocarcinomas), gastric cancer, breast cancer, hepatic
cancer, pancreatic cancer, skin cancer (basal cell carcinoma and squamous cell
carcinoma), malignant melanoma, head and neck cancer (malignant pleomorphic
adenoma), sarcoma (synovial sarcoma and carcinosarcoma), bile duct cancer, renal
25  cell cancer (clear cell carcinoma and papillary carcinoma), uterine cancer and
cancer cell lines A2780 (ovarian cancer), NIH-OVCARS3 (ovarian cancer), HCT-
116 (colon cancer), EFO-27 (ovarian cancer), CPC-N (SCLC), NCI-H552
(NSCLC), SNU-1 (gastric cancer), KATOIII (gastric cancer), YAPC (pancreatic
cancer), AGS (gastric cancer), FU97 (gastric cancer), MKN7 (gastric cancer).
30
Example 2: Quantification of CLDN6 expression in normal tissues, cancerous

tissues and cell lines using Western blot analysis

For Western blot analysis 20 ug of total protein extracted from cells lyzed with

35  Laemmli-lysis buffer was used. Extracts were diluted in reducing sample buffer
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418Q and suspended at a concentration of 1 x 107 cells/m in X-Vivo 15
medi um 250 pl of the cell suspension were transferred into a 0.4 cm
el ectropqwetzbumscmette and mxed with 7 lig of in vitrecrreosonidsesl RNA

ot 200"V anattBh sEOGEAGo % PARRE sl FubhNenal TpcRirythiLe sl CpvDPor =t €0

el ect r opor at h@ﬂ}brddée(ll’)aﬁlﬂ ImHRIN® s sRe Need perforgned mlthppefy‘é@haﬁdnﬁbcbdiw F12
(1:1) with GutaMax-1_nedi um InV|tro en, 313 1093) contal n|n 10% ( ﬁ/v)

FCS, 1% (v/ vieagiévsi & IGLNG ¢ )oﬁfwizll}? aAgtin (Bbsynhifollorie byodsiection phe cel |
ot B ana PEmEE k"SR Hon M ot Biided B %I?ﬁﬂaé?‘&n%'ﬁw o ne

anti- CLDN6 apbdthadiratsbii secotdarRRMbodissr(Dake). ng 20 mM HEPES) and 40% human

serum (serum pool obtained fromsix healthy donors) were added to the cells
at indicated concentrations. 10 pl 8% (v/v) Triton X-100 in PBS per well

were added t legﬁ)ef ﬁ'lsatley $iloth EH f'l% $hdiviRE41€ d3rel R sted fHBRACR oAl tissie Fypeadded

to max vi able ce contro and to the actual sanples. After an incubation
of 15 80 m*rN@tCBDEéamdtem M@%nmsmelecmdanfaeyiorﬂ the por(ra] Bssuasyanelyzed.

D-luciferin, 0,64 ATP nd, 160 nM HEPE vvere dde

wel | . The pl Ht EOREERS f%&?fﬁ?f?zl&sqeﬁ }P‘ﬁg e&BWS‘?%P%%LWQf" %ea% Cfi?‘r‘\ijlﬁrgscence
was measyy ed sédﬁ b1BY fdn WHrRARA&T abll MndtdnedVRADNEG Eﬁﬁtéﬁsmﬁéﬂhét&ct@d ¢ gi ven
as integrated ital relative light units (RLU. 20 NEC8 cells were

g ect Rﬂo&or at é@H VEAR (exseian Gones), aMENTIgastrta eancen). REi (2ask> GRRRT,
ut a I 0 9 E@%
specific | yg%? (E;QFJ Yj& @fgﬁ&éé% c)(a.n &t T@dﬁl 9{(1]1‘9 {%&\éf)si\JE spe es?l ca]ry5| S

[k] = 100 [Xeﬂq@@ibnérma@wihaﬂﬁb); GAIRI S(plac'emhhl cHoyfolcarkinoia),vi Jidie @dddestal 10 pl
PBS, wi thout antibody taotal é%(t% 8%, (v/v) Triton X-100 in PBS,
wi t hout ant i BeRRecatsimma)y BE n’éhlﬁcqné%l EBPTIQCAEGNO BRIy 20 e%‘ﬁn]enéoé’a’?a‘k 107

NECE celis | RrgB0utinofRy Were

Example 3: Immunohistochemical (IHC) analysis of CLDN6 expression in

normal tissues and cancerous tissues

20  Paraffin-embedded tissue sections (4 um) were incubated for 1 hour at 58°C on a
heating plate (HI 1220, Leica). Paraffin was removed from the sections by
incubating the slides in Roticlear (Roth) for 2 x 10 min at RT. Afterwards the
sections were rehydrated in graded alcohol (99%, 2 x 96%, 80% and 70%, 5 min
each). Antigen retrieval was performed by boiling slides at 120°C (15 psi) for 15

25 min in 10 mM citrate buffer (pH 6.0) + 0,05% Tween-20. Directly after boiling
slides were incubated in PBS for 5 min. Endogenous peroxidase activity was
blocked with 0,3% hydrogen peroxide in MeOH for 15 min at RT. To avoid non-
specific binding the slides were blocked with 10% goat serum in PBS for 30 min at
RT. Thereafter, the slides were incubated with CLDN6-specific polyclonal

30 antibody (1pg/ml) (ARP) overnight at 4°C. On the next day the slides were washed
with PBS at RT (3 x 5 min) and incubated with 100 pl of the secondary antibodies
(PowerVision poly ‘HRP-Anti-Rabbit IgG ready-to-use (ImmunoLdgic)) for one
hour at RT. Afterwards, slides were washed with PBS at RT (3 x 5 min). Final
staining was performed by using the VECTOR NovaRED Substrate Kit SK-4800

35 from Vector Laboratories (Burlingame). Sections were counterstained with
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subcut aneously inocul ated into the flank of athym c Nude-Foxnl" m ce. Each
experinmental group consisted of ten 6 - 8 week-old female mce. Three days
after 35 woaoulmtisen 200 pg of purified nurine nonocl onaicTarreloodsss nuMAB

59A, 60A, 2 7, RP201 0 1D, .84 6 d A were
applied for V\g%engai@){sﬁ%y%g?@)g%g&ﬁggﬁ% (?eaggrr‘\?‘gﬁg ’Wa{&\loé F%%drs?ﬁ%k}(’?h(%é’ ?607"

i nj ections t Bk ©6%aandelio, e edchp andil 0 gio iRabiticvihedolislilesRB&Gesvsumtel as a
negative controls. The tunor volune (TV = (length x w dth2)/2) was

moni t or ed bi Wbk Kir(MpditeKlistqtedwif)i n rmB, al | owi ng construction of tunor

5 gromh curves over tinme. Wen the tunor reached a volunme greater than
1500 mB mce were killed. d. Results 10 Murine nonocl onal anti bodi es nuMAB
59A, 60A,5 61Bo GURN6GIdtciE&presstbnowas ddieotsde &t namupl bisswdis figpn durtgy owary CLDNG

and the CLDN6 SNP L ngl | eot i | ' iant | 143V. whi l
Bi ndli ng o CHERICI 010t gaes s e QIR ErdLangy oo AR BT SRS 010,
G4A G5A 66 B A IpicRsh (g G50 Bh Wl £6Rs 20 5980/ )

and saturation of binding was achieved at |ow concentrations (Fig. 7).
MuMAB 59A, 60@cesimng 6anker, 3k cB8BBY, Paucreiy eatlaeigpsitic dranecrdbisasicanecrCDC 20

activity and_i.nduced at |l ow concentrations (Kiq, The ant i.- CL DNG6
anti bod eq RS crdR ke MHAGRRARHIT sh e, Sl M g den
manner (£ 9. cficer [@htifémapasd futdridey cacerMSMBInGShas alvdrl§ GRcyvascatpd @y ake by
usi ng NEC8 LVTIS2 54 cells (CLDN6 knock-down). 25 Furthernore, nuMAB 59A,
60A, 61D, 64RlasmsAnerbrng od thy maligaai epithet cgHRoplations.pvhsrers adiacente

e ARl b PR L T WA 08t

nmouse/ human ciat GRONG pionie isdoedlizad tat the ghladma membrane of malignant cells.
15  Example 4: Generation of murine antibodies against CLDN6

a. Generation of expression vectors encoding full length CLDN6 and CLDN6
fragments
A non-natural, codon-optimized DNA sequence (SEQ ID NO: 3) encoding full
20 length CLDN6 (NCBI accession number NP_067018.2, SEQ ID NO: 2) was
prepared by chemical synthesis (GENEART AG, Germany) and cloned into the
pcDNA3.1/myc-His vector (Invitrogen, USA) yielding the vector p3953. Insertion
of a stop codon allowed the expression of CLDNG6 protein without being fused to
the vector encoded myc-His tag. Expression of CLDNG6 was tested by Western blot,
25 flow cytometry and immunofluorescence analyzes using commercially available

anti-CLDNG6 antibodies (ARP, 01-8865; R&D Systems, MAB3656).

In addition, a codon-optimized DNA sequence (SEQ ID NO: 4) coding for the
putative extracellular domain 2 (EC2) fragment of CLDN6 (SEQ ID NO: 6) as a
30 fusion with an N-terminal Ig kappa leader derived signal peptide followed by 4
additional amino acids to ensure a correct signal peptidase cleavage site (SEQ ID
NO: 5) was pr.eparéciv;:l»nd cloned into the pcDNA3.1/myc-His vector yielding the
vector p3974. Prior to immunization, expression of the EC2 fragment was

confirmed by immunofluorescence microscopy on transiently transfected and
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For chinerization, the nurine heavy chain and |ight chain variable region
I ncl udi ng | eader sequences were anplified by PCR using priners listed in
t he tabl ewbeboves7/BRe nurine heavy chains were fused by aoTApadionessssi ction

site (5 - 35 -3 ) 1ot N- Lpal.. part of the h n _Fcgamal

chai n, mhichp§§§§§€&é5%¥ﬂ?ﬁfs%ggsé?ﬁégé8Tﬁkd§§§§§mﬁﬂg%ﬁ% g%?mpﬁgeggg?ession
vector. Vari aht entitdgi(Qsll Sigralifg MAB22#3Pppa chai n including | eader
sequences were cloned in front of the constant region using a BsiW

restriction site. The correct orientation of the constant region in the

vector, i.e. Sy f or edi r of the vector, was
verified by gé%ﬁé%%lkﬁa.oqgely}gef%ggﬁe&bgésélsﬁgmﬁkt he Apal restriction site,
any anpl id i c HIBKR293aindaP32663 4821 reelli lames istablyuelipressingaEDNeeuengenefased t hi s
pur pose has &o i n¢lude the first 11 nucl eotides of the sequence of the
human gamme- 2Y 8R4 MRChPYEDISING thed@rtor 8491 the sequence of the Apal site.
The nucl eoti de sequence of human ganma-1 heavy chain constant region is
listed as SEQ ID NGO 24, the ami no acid sequence of the 10 thus expressed
human gamre- ¢ bomsngmtionegi on is listed as SEQ I D NO 25. The nucl eoti de

sequence encqdj t he const ant. rt t he. k a_.light ajn is |listed as
SEQ 1D N | 2BA PRy FRRDENER Huhas b SEHACA R PRACRs i 6o
27. Tab.jgl: NPugH-tboss QPBI-RRh! ih IVies jdiSEiM NN &vink FRIYPIGS dRtbrigection) NUMAB
| sotype Priner SEQ | D NGs: ) o

(150 mM PEI-Man in H,O with 5% glucose) by intraperitoneal injection on days 0,

16 and 36. On days 48 and 62 mice were immunized by intraperitoneal injection

with P3X63Ag8U.1 myeloma cells transfected with p3953 vector to stably express

CLDNG6. The cells administered on day 62 had been irradiated with 3000 rad prior .

15 to injection. The presence of antibodies directed against CLDNG6 in sera of mice

was monitored by immunofluorescence microscopy between days 20 and 70 using

CHO-K1 cells co-transfected with nucleic acids encoding CLDN6 and GFP. To

this end, 24 h following transfection, PFA-fixed or non-fixed cells were incubated

with a 1:100 dilution of sera from immunized mice for 45 min at room temperature

20  (RT). Cells were washed, incubated with an Alexa555-labeled anti-mouse Ig

antibody (Molecular Probes) and subjected to fluorescence microscopy.

Anti-CLDNG6 specific antibodies were detected in serum samples obtained from a

mouse on the basis of which the hybridoma F3-6C3-H8 was produced; see Fig. 2.
25

For generation of monoclonal antibodies, mice with detectable anti-CLDN6

immune responses were boosted four days prior to splenectomy by intraperitonal

injection of 2 x 107 HEK293 cells stably transfected with p3953 vector.

30 d. Generation of hybridomas producing murine monoclonal antibodies
against CLDN6
6 x 107 splenocytes isolated from an immunized mouse were fused with 3 x 107
cells of the mouse myeloma cell line P3X63Ag8.653 (ATCC, CRL 1580) using
PEG 1500 (Roche, CRL 10783641001). Cells were seeded at approximately 5 x

35 10* cells per well in flat bottom microtiter plates and cultivated for about two
p
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heavy chain 64A Ig&a 17, 18 89A Igxa 17, 19 61D Ig&Ra 17,20 67A I gRa
17, 20

WO 2011/057788 PCT/EP2010/006888

weeks in RPMI selective medium containing 10% heat inactivated fetal bovine
serum, 1% hybridoma fusion and cloning supplement (HFCS, Roche, CRL
11363735), 10 mM HEPES, 1 mM sodium pyruvate, 4.5% glucose, 0.1 mM 2-
mercaptoethanol, 1 x penicillin/streptomycin and 1 x HAT supplement (Invitrogen,

5 CRL 21060). After 10 to 14 days, individual wells were screened by flow
cytometry for anti-CLDN6 monoclonal antibodies. Antibody secreting hybridomas
were subcloned by limiting dilution and again tested for anti-CLDN6 monoclonal
antibodies. The stable subclones were cultured to generate small amounts of
antibody in tissue culture medium for characterization. At least one clone from

10  each hybridoma which retained the reactivity of the parent cells (tested by flow
cytometry) was selected. Nine-vial-cell banks were generated for each clone and

stored in liquid nitrogen.

Example 5: Binding characteristics of hybridoma supernatants and

15 monoclonal antibodies

a. Quality control of transiently transfected HEK293T cells by (i) Western
blot and (ii) flow cytometry analyzes
(i) HEK293T cells were transfected with nucleic acids encoding CLDN3, CLDN4,
20 CLDNG6, and CLDND, respectively, or mock-transfected. Expression of CLDN3,
CLDN4, CLDN6 or CLDN9 in HEK293T cells was determined by Western
blotting. To this end, cells were harvested 24 hours post transfection and subjected
to lysis. The lysate was subjected to SDS-PAGE, blotted onto nitrocellulose
membrane and stained with anti-CLDN3(A) (Invitrogen, 34-1700), anti-
25 CLDN4(A) (Zymed, 32-9400), anti-CDLN6(A) (ARP, 01-8865) or anti-
CLDN9(A) (Santa Cruz, sc-17672) antibodies which specifically bind to the C-
terminus of the corresponding claudin under denaturing conditions. Following
incubation with a peroxidase-labeled secondary antibody and developing with ECL
reagent, a LAS-3000 imager (Fuji) was used for visualization. Bands of the
30 expected molecular weights of CLDN3, CLDN4, CLDN6 “and CLDN9,
respectively, were observed only in the transfected cells but not in the control cells
(Fig. 3) demonstrating that HEK293T cells do not endogenously express any of the
claudins investigated and thus, are a suitable tool for determining the cross

reactivity of CLDNG6 antibodies.

102



| ight chain 64A IgK 21,22 89A IgK 21,23 61D IgK 21,22 67A 1gK 21,22

WO 2011/057788 PCT/EP2010/006888
(ii) The HEK293T cells of (i) were further analyzed by flow cytometry using anti-

CLDN antibodies recognizing native epitopes (mouse anti-CLDN3 [gG2a (R&D,

MAB4620), mouse anti-CLDN4 IgG2a (R&D, MAB4219), mouse anti-CLDN6

IgG2b (R&D, MAB3656)). The antibodies obtainable from Sigma under the

5  product numbers M9144 and M8894 served as isotype controls. Specificity of

these anti-CLDN antibodies was analyzed using HEK293T cells transiently

transfected with nucleic acids encoding CLDN3, CLDN4, CLDN6, and CLDN9,

respectively. The anti-CLDN6 antibody shows cross-reactivity with CLDN3,

CLDN4 and CLDN9. The anti-CLDN4 antibody shows cross-reactivity with

10 CLDN3, CLDN6 and CLDN9. The anti-CLDN3 antibody binds specifically to
CLDN3 (Fig. 4).

b. Determination of the specificity of monoclonal antibodies produced
according to the invention using flow cytometry

15 HEK293T cells were co-transfected with a vector encoding different CLDN
proteins and a vector encoding a fluorescence marker. 24 h post transfection cells
were harvested using 0.05% trypsin/EDTA solution and washed with FACS buffer
(PBS containing 2% FCS and 0.1% sodium azide). Cells were transferred into U-
bottom microtiter plates at 2 x 10° cells per well and incubated for 60 min at 4°C

20  with hybridoma supernatants. Following washing three times with FACS buffer,
cells were incubated with an allophycocyanin (APC)-conjugated anti-mouse IgG
14+2a+2b+3 specific secondary antibody (Dianova, 115-135-164). Thereafter, cells
were washed twice and binding was assessed by flow cytometry using a BD
FACSArray (Fig. 5). The expression of the fluorescence marker is plotted on the

25  horizontal axis against the antibody binding on the vertical axis. A commercially
available mouse anti-CLDN6 IgG2b antibody (R&D, MAB3656) served as a
positive control and the antibody obtainable from Sigma under the product number

M8894 served as an isotype control.

30 Antibodies in the supernatants from the monoclonal hybridoma subclones F3-6C3-
H2, F3-6C3-H8, F3-6C3-H9, F3-6C3-D8 and F3-6C3-G4, all derived from
hybridoma F3-6C3, were specific for CLDN6 and did not bind to CLDN9, CLDN3
and CLDN4. Fig. 5A-exemplarily shows the results for the monoclonal hybridoma
subclone F3-6C3-HS8. Antibodies in ;che supernatant from the monoclonal

35  hybridoma subclone F3-6C3-H8 also bind to cells transfected with the (1143V)-
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Corresponding to their nmurine counterparts the chineric nonocl onal
anti bodi es were naned adding the prefix "chinf, e.g. chi mB 64A
20Anpl i f iwet2onimsefsst he muri ne vari abl e regi ons of I i ght Pamdcplzmam%sszhai ns

including le r se c ried out, accordi St t PCR'

met hod descr&ﬂg ‘l‘rl‘i’%l\/é)? Egp\%s X{‘l\l?ﬁff i A GUPGRX rtr ll&g n@&logg .
6). For thisp.dRiogla SNAIMSFRUEPALHirdr %Hmn@QJDNtalanhy(oLDw@rrmgeBA)J i nes

(see Tab. 1) 5l)y standard met hods known to those skilled in the art, for

exanpl e wi t hAntibodierinothe 28pgEnetast; frivmnthe khanogtgnalyybridogamgpbsloge En i3 cpna

was prepare 0 2 / #S8F; 6096

"t enpl at e- SV\ng)l’lm{ E?E?ﬁlgﬁl%apg?%pscgr’lké@g@ @%@ Et"%gl% %)ﬁl ﬁﬁ? Eergclagts
Resear ch,s 19§8m ¥Rl morotlodd hybriddmb&ubclbie FBFTHAS Hind 2o ((IL'DI‘%), 6LDJBIer
(SEQ ID NG 28 it included a DNA/RNA hybrid oligomer (SEQ ID NO 29)
serving as atGCLRMGIEE:- SBdr tenpl ate switching during pol ynerization of
the cDNA strand. In this adaptor 5 oligoner the |last three nucl eotides were
ri bo- instead of deoxyribonucl eotides. The subsequent "step-out PCR' used
an ant i senseERhinple'®:r G émergtide dntdaesting of amsriczhinal egtibedies agdinstfOLD&6k appa
chain or to the constant region of the subclass 2a of the gamma chain (SEQ
I D NO. 30 and 31, respectively). The 1gG subclass of the nurine nonocl onal

ant i body: Cpr oguegdeion" ;ﬁ’eks‘lme%lrl ehtdifing VRS eafracaifr idemuiR!109f cal |y
anal yzed1 I'soStrip (Roc and the appr opr| ate antisense ol i gomer was

chosen accord]lﬂ?@ﬂ@ (see Tab. 1) A primer mx served as the sense oligoner

in the "step-out, PCR' the S D.NO 32
and 33. 15Thé FORRNFeRt] “é‘aefﬂlllNﬁ B % %qg ons |2§c ddZ‘S g°‘l glgd al{slgequences
were then anplifdeRelaPMoleR PRECH) Fergileat 6f CUDNGRSEQN® BIO:mMusea fasiat ant
region, adding restriction sites to the ends which allowed subc]oning into

t he prepared “ebbmnel%gmnnalég keppa leaderyderiyed fignal peptideciotiowsa by Ae%jldbtl%‘a I n

additio t he _sen 0
(5 - aooddoack Saetd AR 7 Bl A5 BeFRfse Pl RERIIONS, 13) o1
regions incl wieqnédm@ed‘ hrids tlohdd ﬁmclthetpcbslsmr/mybé{mmmr g'aarrldmg the orstbrnt
region in addition to the Apal .restriction sMg& D@é
to 23). Kappﬁ”l%ﬂ’trloélﬁ%ilfﬁn\‘/‘&’rzﬁ%l%‘ll ExpEgisnof thickh “leé‘hél'élf Cgég‘gé‘lﬁi Were
cl oned using; Mﬂbﬁuor@%@ o§c%§§l rdnctldngl@n@?%rﬁﬂﬁﬁctedlmaﬁﬁﬁ'ﬁlél&lﬂ%@
vari abl e regi ons dena e Hi n d Apal restriction enzynes.

(PFA)-fixed CHO-K1 cells usmg a commerc1ally available anti-myc antlbody (Cell

20  Signaling, MAB 2276).

b. Immunization
Balb/c mice were immunized with 25 pg of p3973 plasmid DNA together with 4
pl PEI-mannose (PEI-Man; in vivo-jetPEI™-Man from PolyPlus Transfection)
25 (150 mM PEI-Man in H,O with 5% glucose) by intraperitoneal injection on days 0
and 14. On days 28 and 44 mice were immunized subcutaneously with KLH-
conjugated peptides SEQ ID NO: 14 and SEQ ID NO: 15 (100 ug each in PBS,
JPT Peptlde Technologies GmbH, Germany) together with HPLC-purified PTO-
CpG ODN (25 pg in PBS; 5-TCCATGACGTTCCTGACGTT; Eurofins MWG
30 Operon, Germany). On days 64, 77 and 97 mice were immunized by
intraperitoneal injection with 2 x 10" P3X63Ag8U.1 myeloma cells transfected
with p3953 vector to stal)l); express CLDNG6. Prior to administration, cells were
treated with mitomycin-C (2,5 pg/ml, Sigma-Aldrich, M4287). On days 64 and 97
cells were administered together with HPLC-purified PTO-CpG-ODN (50 pg in
35 PBS), on day 77 together with incomplete Freund's adjuvant.
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Further murine variable regions of |ight and heavy chains including | eader
sequences were anplified and further chineric nonoclonal antibodi es agai nst
CLDN6 genwoabeadsimssaccordance to the protocol di scl osedpaly@reo10d0sshs

Production of chineric nocl onal anti.- CLDN6 .anti bhodj es i mer.i cl onal
anti bodi es wef%e gF‘i‘eéﬁ%‘?“eg?I ?‘OBQ‘S?‘?&S%‘HIQO IR RPER TV I‘iiegec(tML%%)
transfected whhindlapssds Dl 6osktdUIfuP dayd ridr ﬁmpxaq@@kohgaw ifthpbnaongl the
correspondi ng anti body. 24 h before transfection 8 x 107 cells were seeded
on 145 mm ceinfectioh pti2 & 191 &2 %raglls stablyteansfcied with pd95BEODBT- nedi um 35
(DVEM F12 + d utaMAX-1, 10% FCS, 1% penicillin/streptonycin). 20 ng plasmd
DNA were dissolved in 5 ml HEK293T- medi um wi t hout suppl enents per cell

culture pf at @.-Teéiihgrofaﬂmoemnzmﬂthﬁodiéwﬁnswmwl enimne (PE) (1 ng/m)
(Pol ysci ence, 23966) the (DNA: PEl)-m xture was incubated 15 mn at RT.
Thereafter, the transfection-m x was added dropwi se to the cells. 24 h post

transfecti on@;ﬁ@gﬁﬁ%ﬁ? medi um was replaced with Pro293a-nedi um (Lonza, BE

12-764Q con openicillin/streptonycin. For optinmal expression, the
transfected Teltest therlgndingt ofv atoadclahal3antiBodied 13, BT ahdritsabletnologoes 96 to

120 h. The supernatant was haryvested d the chinmeric antibpdy. was. purified
by FPLC usi ng‘%&ﬁ@s icﬁh%\wéfﬂ t{ﬂﬂ%h\éptﬁfﬁ@“%gﬁﬁ‘iﬁ?ﬁhép‘l? BWGIE?PO?‘ﬁBTg &ﬁ’fl%f’ﬁ‘bcd\?l usf |
det er m neq gﬁ{glszg;gi Q8! {HeY e¥@ressicis et Nalphia BHCHOWS cytRsdiiynOinOlordehi BT i C

nonocl onal odi es agai nst CLDN6 Fl ow cytoimetry 15To tést the
speci fi ci ti ediffenshtiafef betweere srandfecBbdnad spatiansiecteticalls, i BEKBRDE coltmwere

ant i bodi es bi nding to, HEK293 cells stably transfec Wi 6 or
9, respecti V&W,an%ﬁﬁeq ﬂ'ﬁgr% @‘@r ?SCF’?“T‘Fe‘Ear?(ﬁ%?S ae?‘?886%rng%gll%9 Sé&%%eggg Bf was
anal yzed by §{lpwhankoe®!t with Jb%eir?pﬂn/mﬂ/k,s wisk&l Rt e{Esl hiffeh @B35%
Trypsi n/ EDTA, washed with FACS buffer (PBS containing 2% FCS and 0. 1%

sodi um azi deyordpiding®% &EifspehdiéY sodivnegdpltrderesyiperdedondete? duffenatsr 2 x
106 cells/m . 100 1.1. 1 ~0f,4éh I i i . j tihe
appropr 15t o SoeeTaaiphat 2 M0 BN LAHERTES 1 MRpEnsl BOUARIRELMEN ity
chimeric crogfe dppesiriake aitiodh o indicdteddBnczh@iiZgnsvias 30saih atoddktlectosEl DNG

and CLDN9 expression. The comerci al avai | abl e S nti-cl audi
ant i bodi es aF&aPPG_BNQb?@&D{aSWMGECD)A%WH GrPNO E@{m é@ﬁﬁl (P?&EFSSW@&)
served as po%ﬁﬂn\éﬁciﬁﬁnt%gﬁge‘l"@ﬁésax%’-@ﬁﬁdihggl‘nﬁﬁ&ﬁés_ (itQORDNBS I®R DSer ved

as a negative contro e were washed three tinmes with FA buf f er
and i ncubat eMAB4623) aridn aati-CLIINGi (R Bn MRB426%) weraed casgpasitivrtdontiolsan |1 gG

Fc-gamma. (Di anova, 109-136-1 or APC- j ted s ouse |.
o o O cova, A% WAL e vEuf P BERATSI b
respecti vel yserJ&faCi8blype WSt VRIRNQHS bdr& Rashed thies usies WedF ACSAGer &nd f er .
The binding was anal yzed by flow cytonmetry using a BD FACSArray. .
incubated with an APC-conjugated anti-mouse IgG 1+2a+2b+3a” specific
secondary antibody (Dianova, 115-135-164) for 30 min at 4°C. The cells were
washed twice and resuspended in FACS buffer. The binding was analyzed by flow
25  cytometry using a BD FACSArray. The expression of the fluorescence marker was

plotted on the horizontal axis against the antibody binding on the vertical axis.

CDC

The complement dependent cytotoxicity (CDC) was determined by measuring the
30 content of intracellular ATP in non-lysed cells after the addition of human

complement to the target cells incubated with anti-CLDNG6 antibodies. As a very

sensitive analytical method the luminescent reaction of luciferase was used for

measuring ATP.

CHO-K1 cells stably transfected with CLDN6 (CHO-K1-CLDNG6) were harvested
35  with 0.05% trypsin/EDTA, washed twice with X-Vivo 15 medium (Lonza, BEO4-
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CDC The conpl enent dependent cytotoxicity (CDC) was determ ned by
measuri ng the 35content of intracellular ATP in non-lysed cells after the
addi ti on w0 20unmsn7s$WO 2011/ 057788PCT/ EP2010/ 006888 conpl ecempr2d10/0b4d3e8 t ar get

cells i nCUbQE%@L%& HIS Qidea - P @n&ﬂ{rht?&]dbfe? X 1% A1yl dh ﬁgﬁ‘ﬁlbtl'?&ﬁecﬁﬂﬁl ytical

met hod the bi m nes ent reaction o erase 1s used for neasuring ATP.
In this assay) pNEf:ﬂle\Melldtlsﬁ&ﬁSIOEWe&? (riﬂsﬂhﬁdpﬁmaovste)n elactrdfeG8iopldonvettk nock- 5

down cells (CLDN6 ne e used whic were stab sduced
with |uci feﬁ%emBS‘?g g’é‘i‘ é %o‘?ﬁst“r JEHO trapsc dI reélcﬁ‘i‘PS t‘%eﬁ‘ ‘Eaﬁ 0. 05%
Trypsin/ EDI/Qu&?&a?@I\”ﬁ RO | The c@W%ﬂtJI@étf gBraQéd & 2000 an€ 80 ?/Frﬂsmi:

wth Guta I medi um (I nvitrogen, containing 10% (v/v) FCS. 1

X 104 ceb | s Geae uiseeded! (BioRad). Wcﬁtttr@l%omatlopﬁh@tdlse’vemduﬂpﬁ@dﬁﬁalﬂ for 24

anti - oL o EerbotrRss BTN DBl diapohm AR st B0

serum (ser ugyPpedniaifing 1014 (Wv@m XY el ?b’nlgﬂ)lﬁ}%tﬁéptdmy@n addads t/inbe cells
at indicated concentrations. 10 ill 8% (v/v) Triton X-100_in PBS er well

wer e added wlﬁoﬁﬁlulpiiﬁiesceéloﬁwemswn e sredlawerepeeded ipgs pdite\@orvelhEPe added

to max vi abl 0 u r urther
I ncubati on BFateBgmd m%{;‘&%é}f)&? ﬁs?&qc%g /%53?12?14 u%?%? e@ril%cﬁ%ﬁ?é{l%% Soa“i

D- 1 uci fegi nmdhobkonkl fdurAERaﬁlecanwélﬁaluwidsiEBEa)%nRﬂmz(@)mmwn@aaemMer
well. The plate was incubated in the dark at RT for. 45 mn.

bi ol uni nescéHEESIeANd e ruERpn, STy (gequghp%ng{t@pecg) from MiXt léeaﬁﬁl’)élomﬁﬁﬁl\l)

Rosul s ar e iy ReRSo ik 138 SEiCH dberthiBht M0 JISON LM THnCRI in 20 The

specific lysis Is Cal ate ysis) specific lysis--=
100 [x 100] PESaperivedil wemedddsd 10 'taldzlal]yszk cysiralj, \&21&1%6 ) 1P BS pet well wiede PBS,
Wi t hout anti ddy t ot al Lly : } 8% (v/v) Triton l2[( 100 _in PBS, .w thout
anti body Al to max viable cells contro s and to the actual samples. After’an intUbation of
15 80 min at 37°C and 7.5% CO, 50 pl luciferin mix (3.84 mg/ml D-luciferin, 0,64
U/m] ATPase and 160 mM HEPES in ddH,0) were added per well. The plate was
incubated in the dark for 45 min at RT. The luminescence was measured using a
luminometer (Infinite M200, TECAN). Results are given as integrated digital
relative light units (RLU).
20 . N
NECS cells were electroporated at 200 V and 400 pF and cultivated in RPMI 1640

with GlutaMAX-I medium (Invitrogen, 61870) containing 10% (v/v) FCS.

The specific lysis is calculated as:
25
(sample — total lysis)
(max viable cells — total lysis)

specific lysis [%] = 100 — [ X 100]
max viable cells: 10 ul PBS, without antibody
total lysis: 10 pl 8% (v/v) Triton X-100 in PBS, without antibody

30

Early Treatment

For early antibody treatments 2 Xx 10’ NEC8 cells in 200 ul PBS were
subcutaneously inoculated into the flank of athymic Nude-Foxn/™ mice. Each
experimental group consisted of ten 6 - 8 week-old female mice. Three days after

35  inoculation 200 ug of purified murine monoclonal antibodies muMAB 59A, 60A,
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The anti body dependent cellular cytotoxicity (ADCC) was determ ned by 30
measuring the content of intracellular ATP in non-lysed cells after the
addi ti on wO 20LmBMSPBMC t 0 t he target cells incubated w thTarero0LdIBE

A A T SR
wi | dtype celdry ihihddNeoRasidjé c\ﬁ%)ls aide BE(eeR. %MW&QH'VWH PBENG

negative) were used which both were stably transduced with |ucjferase
expressi on censdrasct negahl@e@entrglswheetlhmr\ﬂeémmd (Wt (engtbo width /23 /M@STA and

adjusted to a concentrat f .2 x 105 ce | s/3 aMax- |
nedi um (| nw‘f‘?%’gcgﬁg%é BPyOl iS5 SAPISPSRANg THYe @U?V)ngF@S%é}[bf nﬁnﬁépes. 1
x 104 celsl s #BHeh $6EESGveNtithed Whdr the9Rimbe|rbadhBd Rl délemengteatacthaat 5904 h at
37 C and 5% . PBMC were isolated fromhuman donor bl ood sanpl es by

density gradnentieewerd killgdti on using Ficol | Hypaque (GE Heal thcare,
17144003). The PMBC 10 containing interphase was isolated and cells were
washed twice with PBS/EDTA (2 mM. 1 x 108 PBMC were seeded in 50 m X-Vivo
15 nmedi um ( L&rR&ultBEO4- 4180Q) cont ai ni ng 5% heat -i nacti vated human serum
(Lonza, US14-402E) and incubated for 2 h at 37 C and 5% CO2. 4 h post
seeding of the target cells (NEC-8) 25 gl nonoclonal chineric anti- 15

CLDN6 anty boghgqe h{b&é@r%nwﬁmlbwé@%amh@&eéd& @D, Isasau $8AE66B and 67A

concentratl ons. Nonadherent PBMC, which separated Within the 2 i ncubati on
from adher erﬂhomdcstrymgbmdm ® hanareSLEN Gardl thejCIsDNE SN ésmglqoecle@tldes /m

in X-vivo 15 d| um cel us S ed t t ar get

cel |l s and th’é0 ¥RARY A"@H ﬁé‘r’abhwglrll %ngtgﬁﬁgj(}v@ an%%ﬁwa?)P ege%were

i ncubat ed fofp g@g at 37 C and 20 5%:02. After the 24 h incubation 10 1A 8%
0

(v/v) Triton in PBS per well were added to total |lysis controls,
whereas 10 | A PBS per well were added to nmax viable cells controls and to

the act yal i,ferd j [ 0. 64

Ut s e AR o5 b Dh BT e i IR Vg LS s 2% e
i ncubat ed i nvdlh® dEC30 200800f A/ mBp aiiin satbinationi of lbmdﬁnegsmc&hmsd rmalswr ed
using a lumnoneter (Infinite M200, TECAN). Results are given as integrated
di gital rel agangentratighs (igi s (RLU). The specific lysis is calculated as: [
(sanple - total lysis) specific lysis DNA = 100 x 1001

MuMAB 59A, 604, 61D, 64A, 65A, 66B and 67A exhibited dose-dependent CDC

20 activity and induced CDC at low concentrations (Fig. 8). The anti-CLDN6
antibodies muMAB 65A and 66B induced CDC on NECS8 cells in a dose
dependent manner (Fig. 9). Target specificity of muMAB 65A"and 66B was
proved by using NEC8 LVTS2 54 cells (CLDN6 knock-down).

25  Furthermore, muMAB 59A, 60A, 61D, 64A, 65A, 66B and 67A showed tumor
growth inhibition in mice engrafted with NEC8 cells (Fig. 10).

Example 7: Generation and testing of chimeric monoclonal antibodies against
CLDN6
30
a. Generation of mouse/human chimeric monoclonal antibodies
For chimerization, the murine heavy chain and light chain variable region
including leader sequences were amplified by PCR using primers listed in the table
below. The murine heavy chains were fused by an Apal restriction site (5’-
35 GGGCCC-3’) to the N- terminal part of the human Fcgammal chain, which was
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(max viable cells - total lysis) max viable cells: 10 1.11 PBS, w thout
anti body total lysis: 10 tl 8% (v/v) Triton X-100 in PBS, w thout antibody
Ant i - CLDN§ochimsriss nonocl onal anti bodi es chi mAB 61D, 6£#&1/EPZA0AESSIA
showed strong bindjng to hunan CLDN6 i no bindi.ng to CL 4, and 9
5was obser ve%PCE’fi‘?dg.t’Y %1‘3 CXPREAOY i"ﬁ“;}%i%’lahge fi‘lf“?fﬂﬁ'é’ﬁ tgimglr‘f%lpﬁ d&%’ﬁ’r essed
on the surfage)afnHEKEIJeqBdcss wR1E icidre®NR dtcNoH the JHAB@AI %g@dn agthp kodi es
chi mMAB 64A and 89& exhibit very | ow EC50 val ues (EC50 450-600 ng/nl) and
sat urati on oBsifWIhdstrigtiomsitel X heciorievteericntationvefshe censtana ré¢gior in thei YeckB 67A

and 61D showed | 1000 [ d di EC50 2 EC50
val ues, res p‘e‘?:ls}l%léF‘%ﬁﬁ%@%%ﬁgﬂﬁ?ﬁr}n‘)ﬁ? Iﬁ%‘im?]rg(y 8 V&é&%bggé‘gjﬁéﬂg{ sly
expressed i NDHEES teebbsitio@BFith 6 rediicin iteMAY GngHlcation iob advambldi mAB

64A and 89A exhibited very | ow EC50 15 val ues (EC50 600-650 ng/nd) and
saturation ofegisimntichylingadéadenisequeacition ghis qurrsat hast oo ireludih Bice B8t chi maB

61D d 67A i i s EC50
varues. v os AT e BE TR TERE of BOnGfaldm AR Obiflhnl Footh B At )
e>r<]pr essed i nthg\ée@uemeé Eﬁ gem%dl-s@e[ml&e ﬁﬁbled‘ddme?menna o6 liowaa lgasuma- b hdaes

i MAB 64A .89A I bi .t EC50 550- 600 [ d
ga!t uration gghab‘i ﬁ%ﬂs%‘t :‘i\%:’sorgbsﬂ?{sg?rfgﬁﬁ g’\é\bﬁﬁﬁg\éﬁégﬁ‘? @%}IP%F}EI_ Séﬂ'i‘?ﬂ&%%gﬁ? Zingn
67A s ho"i‘%ﬂl %H&% 'égiézf-%g et Lokt Mgl is %R BSHEGIONOILS! The

respective ). 25 Anti-CLDN6 chineric nonocl onal antibodies
chi mAB 61D, fudddeotitlé Aeqredc@ercoding the constant part of the kappa light chain is listed as

SEQ ID NO: 26, the respective amino acid sequence is listed as SEQ ID NO: 27.

Tab. 1: Mouse hybridoma cell lines used for antibody cloning

15
Primer
muMAB Isotype
SEQ ID NOs:
64A IgG2a 17,18
89A IgG2a 17,19
heavy chain
61D IgG2a 17,20
67A IgG2a 17,20
64A IgK 21,22
89A IgK 21,23
light chain
61D IgK 21,22
67A IgK 21,22

Corresponding to their murine counterparts the chimeric monoclonal antibodies

were named adding the prefix “chim®, e.g. chimAB 64A.

20  Amplification of the murine variable regions of light and heavy chains including
leader sequences was carried out according to the “step-out PCR” method
described in Matz et al. (Nucleic Acids Research, 1999, Vol. 27, No. 6). For this,
total RNA was prepared from monoclonal hybridoma cell lines (see Tab. 1) by
standard methods known to those skilled in the art, for example with the use of

25  RNeasy Mini Kit (Qiagen). Single stranded cDNA was prepared according to the
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exhi bited CDC activity in a dose-dependent manner on NEC-8 cells (Fig. 15).
Anti -CLDN6 chimeric nonocl onal antibodies chi mMAB 61D, 64A, 67A and 89A
exhi bi tedwd(zeﬁmsmendent ADCC activity on NEC- 8 cells ardTinrduo®ossé$CC even

30at | tib d t &) .. Th ts,cl how t h
peci 11 01y SFPPRECEMER fErihed AR cErgiet Gk RRple cpBiE Kot " 1
2011/ 057788%5’959%9329/ &Q%%sﬁ%them%n CESCIDHALLE Hﬁiefllgst%nmh@n@i;) it

anti bodi es agai hst CLDN6 Early” Treatnment For ‘earl t y treatnents 2 x
107 NEC8 celinsluded 2mmﬂmnd@ﬁggm( GEQJ;D N@: %@rssr\sumemmﬁeéd@lt

i nocul ated ipto t efla at hym.c_Nud a nt al
group consi s@é&e”&? aEeeSﬁ“%lﬁ‘ yrBerfl@aﬁlg )%ﬁé‘%}ébﬁl’ﬁhf‘etéaéﬁ g’ﬁ/%hl a? (?%rgfurmr
cel | i nogul a§liyme? A RbGthrE Iﬁurebﬁa@sdvéf@ rboe i n¥RA0 of aeuyridbhidiestidesIMAB 89A
was applied for seven weeks b}\%,al ternating intravenous and intraperitoneal

i nj ections tsubsequaniésep-omxBER! nisad an @ﬁ@@!&etqltg&ﬂ@él toieetsdppghe ong@Rlved as
negative control. oef}f??emou apﬁgrmgﬁ o(' the c(ollﬁgxg.‘tr qh@@tﬁc@ss%%f’fﬂ%m tored

bi - weekl y. Tveld Y T oW ng e ONST |on of tunor growth
curves over gdnifBa c‘ﬁbﬁn(SH@ IDUNQX: SO e:&bbe,drapemlvelm} ’gmeeag@rsubbiass acae mB

mce were sacrificed. 15 Advanced Treat pent ant| b treatments of
advanced xenByFias tmenasinal antib WPN@%@&V Cj %2‘6 EI%PX}’PC Lﬁfgfee bco)
wer e subcut a{}@g f fRRR e

at hym cti O%él%glkﬁ@é%%%%@t %?IS\B/@‘?‘S rréemh\/)o an? tgﬁg 1\3/1%\}:: g’tﬂhs‘zé) /2) was

moni t or ed bi eligoekdrywasTohosen aocprchsggc{semTahwﬂ,) Al promgrmgix mv@bmsthewcmeon of
t unor growth curves over, ’ 17. da after tunor .cel.l. i ation
mce were di QRS lﬁt% ?tS%’PHﬁﬁéigr 8%8“8? eghYo Qg mRes hﬁgerd 180%@?? with
honbgenous tNPKRISHhd8s. of above 80 mmB. 200 p.g of purified nurine

nmonocl onal anti bodi es nuMAB 61D, 64A, 67A and 89A were applied for five
weeks by alternating intravenous and intraperitoneal injections twice a

veck. 3 P BRI FLRUE R R B G sOBRER, ot ol o0
1500 mB M cemprfi@d sywom bl@lﬁdng e SNUTRrdnd the Sahiorisé comstay redion,naldélg usi ng
m ce engraft I'ee(gtrygtIE)E s}tgsetottﬁengrgdsc\?/}lnlch Iaillowed subcloning into the prepared expression
vectors carrying the human constant regions. In addition, the sense oligomers
provided a consensus Kozak sequence (5’-GCCGCCACC-3’) and the antisense
20  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. 1,
SEQ ID NOs: 17 to 23). Kappa light chain variable regions including leader
sequences were cloned using HindIIl and BsiWI restriction enzymes, gamma
heavy chain variable regions demanded HindIII and Apal restriction enzymes.
25
Further murine variable regions of light and heavy chains including leader

sequences were amplified and further chimeric monoclonal antibodies against

CLDNG6 generated in accordance to the protocol disclosed above.

30 b. Production of chimeric monoclonal anti-CLDN6 antibodies
Chimeric monclonal antibodies were transiently expressed in HEK293T cells
(ATCC CRL-11268) transfected with plasmid DNA coding for the light and heavy
chains of the corresponding antibody. 24 h before transfection 8 x 107 cells were
seeded on 145 mm cell culture plates and cultivated in 25 ml HEK293T-medium
35 (DMEM/F12 + GlutaMAX-l, 10% FCS, 1% penicillin/streptomycin). 20 pg
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tunmor cell line NEC8, inhibition of tunor growth was achieved with the

nuri ne nonocBBh2{764Q1 icompimiee &bt perieillin's G1DF ol RITBH dePIISSIoR; dhe 21) |
15 I n an advanced.treat nen r ° [ ] Ce t,th the
tunmor cell | |r%nes’% c,e(’ﬁrsrir‘r’%’é‘lé £ 8rl<l§g tg% aﬁ»‘{ h@ﬁ‘?éﬂ%ﬁgggﬁ}eg ?@ﬁg%tgﬁﬁg%gmnuNAB
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xenograft nodel using mce engrafted wwth NEC8 20 wi | dt ype, and NEC8 cells
with a-stabl 6sitg DrECRmD RN Thﬁﬁ’%@“@&%’%ﬁﬁl@%’t&?py "g%dwgmc‘?ér %\‘ﬁjgut ic
effect i-ny,m i i wi | dtype but not in mce engrafted with
NEC8 CL[%R?G kﬁ‘gaé -g{)a\%ésgegl séIzse%r%t'r ating CLDN6- specificity of the

antibody in vivo (Fig. 23). 25 Exanple 9: Hi gh-resolution eitope mapping of
nonocl onal antj bodi e ainst CLON6 The,CLDN6 specid.i nocl onal

ant i bodi es oﬁlxlesé‘ﬁg\ﬁ%\‘igg?“\h‘é%?“(’f’ nalantiby ‘Efi%ﬁlsgdliﬁgg‘r) peptides in ELISA
epi t ope- mappi ng studies, inplying that their epitopes 30 are

conformational. To anal yze the interaction between antibodi es descri bed
herei n and CEDMGeytametry native confornation site-directed nutagenesis in

e | o, e e " e Rl CRENEHRLEY AFERR Wefhall S,
second ext r ag@idodier bi@imgi 16, HEESPR @ily elaply wassfered ovitieG@LDING, 140\ og 9,
transient expressjon 35in HEK293T cells, CLDN6 nutants wer 8 Vgassagglsggd for
their abilit g,esp@pttyélybgm]gmw cell lines that endogenously express CLDN S y
by flow cytometry. Therefore, cells were harvested with 0.05% Trypsi/EDTA,
washed with FACS buffer (PBS containing 2% FCS and 0.1% sodium azide) and

20 resuspended in FACS buffer at a concentration of 2 x 10° cells/ml. 100 pl of the
cell suspension were incubated with the appropriate antibody at indicated
concentrations for 60 min at 4 °C. A chimeric cross-reactive antibody (chimAB
5F2D2) was used to detect CLDN6 and CLDN9 expression. The commercially
available mouse anti-claudin antibodies anti-CLDN3 (R&D, MAB4620) and anti-

25 CLDN4 (R&D, MAB4219) served as positive controls, whereas human IgGl1-
kappa (Sigma, 15154) served as a negative control. The cells were washed three
times with FACS buffer and incubated for 30 min at 4 °C with an APC-conjugated
goat anti-human IgG Fc-gamma (Dianova, 109-136-170) or an APC-conjugated
anti-mouse IgG 1+2a+2b+3a (Dianova, 115-135-164) specific secondary antibody,

30 respectively. The cells were washed twice and resuspended in FACS buffer. The

binding was analyzed by flow cytometry usinga BD F ACSArray.

CDC
The complement dependent cytotoxicity (CDC) was determined by measuring the
35 content of intracellular ATP in non-lysed cells after the addition of human
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essential for the binding of chimAB 89A and it contributes to the binding
of chimAB 61D and 67A. In addition, L151 of the second extracellular domain

of CLDN6 is inportant for the i teresggﬂpqg_\%wlﬁlgy)rrAB 67A }FI g. 24). WO
2011/ 057788P§;¥£ﬂ2@;@/[@@68&80 B r(maxwable cells — total Ily51s) 100

25 max viable cells: 10 ul PBS, without antibody
total lysis: 10 pl 8% (v/v) Triton X-100 in PBS, without antibody

ADCC _
The antibody dependent cellular cytotoxicity (ADCC) was determined by
30 measuring the content of intracellular ATP in non-lysed cells after the addition of
human PBMC to the target cells incubated with anti-CLDN6 antibodies. As a very
sensitive analytical method the bioluminescent reaction of luciferase is used for

measuring ATP.
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Applicant's or agent's file reference 342-52 PCT International application
No. | NDI CATI ONS RELATI NG TO DEPGCSI TED M CROORGANI SM OR OTHER BI OLOG CAL
MATERI AL wBGa11Rshmss13bi s) A. The indicati ons nade bel owpcelrrt@ohossshe

deposi ted ni ' ) bi ol agi i al '
Ceos eGS0 TR 9Ad5he B RO oA P Rl "
deposits areqdeptilsf é[cidm@ n@Patplfivicr®05dd WhigRboth Wereestatily danQiictd imith

institution DSMZ- Deut sche Sanmi ung von M kroor gani smen und Zel | kul t uren
GrbH Addr essluoiferdeposkprassion neeristruet. oThei reellsidwete pbamvasted omdthan®02%unt ry)

| nhoffenstr. TZy%sin/EDTA and adjusted to a concentration of 2 x 10° cells/ml in RPMI with
5  GlutaMax-I medium (Invitrogen, 61870-010) containing 10% (v/v) FCS and 20
mM Hepes. 1 x 10* cells were seeded into a white 96-well PP-plate and incubated
4 hat 37 °C and 5% CO,.
PBMC were isolated from human donor blood samples by density gradient
centrifugation using Ficoll Hypaque (GE Healthcare, 17144003). The PMBC
10  containing interphase was isolated and cells were washed twice with PBS/EDTA
2 mM). 1 x 108 PBMC were seeded in 50 ml X-Vivo 15 medium (Lonza, BE0O4-
418Q) containing 5% heat-inactivated human serum (Lonza, US14-402E) and
incubated for 2 h at 37 °C and 5% COa.
4 h post seeding of the target cells (NEC-8) 25 pl monoclonal chimeric anti-
15 CLDNG6 antibodies in PBS were added to the cells at indicated concentrations.
Nonadherent PBMC, which separated within the 2 h incubation from adherent
monocytes, were harvested and adjusted to 8 x 10° cells /ml in X-vivo 15 medium.
25 pl of this cell suspension was added to the target cells and the monoclonal
chimeric anti-CLDNG6 antibodies. The plates were incubated for 24h at 37 °C and
20 5% COa.
After the 24 h incubation 10 pl 8% (v/v) Triton X-100 in PBS per well were added
to fotal lysis controls, whereas 10 pl PBS per well were added to max viable cells
controls and to the actual samples. 50 pl luciferin mix (3.84 mg/ml D-luciferin,
0.64 U/ml ATPase and 160 mM HEPES in ddH,0) was added per well. The plate
25  was incubated in the dark at RT for 30 min. The bioluminescence was measured
using a luminometer (Infinite M200, TECAN). Results are given as integrated
digital relative light units (RLU).

The specific lysis is calculated as:

30
(sample — total lysis)
cific lysi = 100 — [ X 00]
specific lysis [%] (maxviable cells — total lysis)
max viable cells: 10 pl PBS, without antibody
total lysis: 10 ul 8% (v/v) Triton X-100 in PBS, without antibody
35
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Regarding binding to human CLDNG6 stably expressed on the surface of HEK293
cells, anti-CLDN6 chimeric monoclonal antibodies chimAB 64A and 89A exhibit
very low EC50 values (EC50 450-600 ng/ml) and saturation of binding was
10 achieved at low concentrations. ChimAB 67A and 61D showed low (EC50 1000

ng/ml) and medium (EC50 2300 ng/ml) EC50 values, respectively (Fig. 12).

Regarding binding to CLDN6 endogenously expressed in NECS cells, anti-CLDN6
chimeric monoclonal antibodies chimAB 64A and 89A exhibited very low EC50

15  values (EC50 600-650 ng/ml) and saturation of binding was achieved at low
concentrations, whereas chimAB 61D and 67A showed medium (EC50 1700
ng/ml) and high (EC50 6100 ng/ml) EC50 values, respectively (Fig. 13).

Regarding binding to CLDN6 endogenously expressed in OV90 cells, anti-CLDN6

20  chimeric monoclonal antibodies chimAB 64A and 89A exhibited very low EC30
values (EC50 550-600 ng/ml) and saturation of binding was achieved at low
concentrations. ChimAB 61D and 67A showed medium EC50 values (EC50 1500
ng/ml and EC50 2300 ng/ml, respectively) (Fig. 14).

25  Anti-CLDN6 chimeric monoclonal antibodies chimAB 61D, 64A, 67A and 89A
exhibited CDC activity in a dose-dependent manner on NEC-8 cells (Fig. 15).

Anti-CLDN6 chimeric monoclonal antibodies chimAB 61D, 64A, 67A and 89A
exhibited dose-dependent ADCC activity on NEC-8 cells and induced ADCC even

30 atlow antibody concentrations (Fig. 16).

These results clearly show the specificity of these chimeric monoclonal antibodies

for CLDNG6.

35
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El This sheet was received by the International Bureau on: Authorized
officer Form PCT/RQ 134 (July1998; reprint January 2004) WO
2011/ 057 A88BCT/(sPR910/ 006888 Addi ti onal Sheet for Bi ol ogiczalp2ibioessssl
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fol lowing page(shy S ireatlafls 2 x 107 NECS cells in 200 pl RPMI medium (Gibeo)

5

10

15

20

25

30

were subcutaneously inoculated into the flank of athymic Nude-Foxnl™ mice.
Each experimental group consisted of ten 6 - 8 week-old female mice. Three days
after tumor cell inoculation 200 pg of purified murine monoclonal antibody
muMAB 89A was applied for seven weeks by alternating intravenous and
intraperitoneal injections twice a week. Experimental group treated with PBS
served as negative control. The tumor volume (TV = (length x width®)/2) was
monitored bi-weekly. TV is expressed in mm?>, allowing construction of tumor
growth curves over time. When the tumors reached a volume greater than 1500

mm° mice were sacrificed.

Advanced Treatments

For antibody treatments of advanced xenograft tumors 2 x 10’ NECS8 cells in 200
pl RPMI medium (Gibco) were subcutaneously inoculated into the flank of 6 - 8
week-old female athymic Nude-Foxn/™ mice. The tumor volume (TV = (length x

3, allowing

width?)/2) was monitored bi-weekly. TV is expressed in mm
construction of tumor growth curves over time. 15 to 17 days after tumor cell
inoculation mice were divided into treatment groups of eight animals per cohorte
with homogenous tumor sizes of above 80 mm?>. 200 pg of purified murine
monoclonal antibodies muMAB 61D, 64A, 67A and 89A were applied for five
weeks by alternating intravenous and intraperitoneal injections twice a week.
Experimental groups treated with PBS and an unspecific antibody served as
negative controls. When the tumors reached a volume bigger than 1500 mm’ mice

were sacrificed.

In an early treatment xenograft model using mice engrafted with the tumor cell line
NECS, mice treated with murine monoclonal antibodies muMAB 61D, 64A and
67A did not show any tumor growth even after stopping the immunotherapy (Fig.
17).
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DSM ACC3068 page 13, lines 16-17 June 21, 2010 DSM ACC3069 page 13, |ines
18-19 June 21, 2010 DSM ACC3070 page 13, lines 20-21 June 21, 2010 DSM

ACC3071 pwgeoiids7issnes 22-23 June 21, 2010 DSM ACC3072 pagapri®@o/obésses 24- 25

June 21, 201Q a[gseléﬂrl@%%e%t xenograft model using mice engrafted with the tumor cell line

NECS8, muMAB 89A showed tumor growth inhibition and no tumors were
detectable in mice treated with muMABS89A at the end of the study (Fig. 18).

5 Inan advanced treatment xenograft model using mice engrafted with the tumor cell

line NEC8, muMAB 64A showed an inhibition of tumor growth (Fig. 19).

In an advanced treatment xenograft model using mice engrafted with the tumor cell

line NEC8, mice treated with muMAB 64A showed prolonged survival (Fig. 20).
10

In an advanced treatment xenograft model using mice engrafted with the tumor cell

line NEC8, inhibition of tumor growth was achieved with the murine monoclonal

anti-CLDNG6 antibodies muMAB 61D, 67A and 89A (Fig. 21).

15 In an advanced treatment xenograft model using mice engrafted with the tumor cell
line NECS, mice treated with the CLDNG6 specific antibody muMAB 61D or 67A
showed prolonged survival (Fig. 22).

In an advanced treatment xenograft model using mice engrafted with NEC8

20  wildtype and NEC8 cells with a stable CLDN6 knock-down, muMAB 64A and
89A only show a therapeutic effect in mice engrafted with NEC8 wildtype but not
in mice engrafted with NEC8 CLDNG6 knock-down cells demonstrating CLDN6-
specificity of the antibody in vivo (Fig. 23).

25 Example 9: High-resolution eitope mapping of monoclonal antibodies against

CLDNG6

The CLDNG6 specific monoclonal antibodies only show very weak (if any) binding
to linear peptides in ELISA epitope-mapping studies, implying that their epitopes
30 are conformational. To analyze the interaction between antibodies described herein
and CLDNG6 in its native conformation site-directed mutagenesis in mammalian
cell culture was used as an epitope-mapping technique. Alanine scanning
mutagenesis of amino acids 27-81 and 137-161 within the first and second
extracellular domain, respectively, was performed. Following transient expression

35 in HEK293T cells, CLDN6 mutants were assessed for their ability to be bound by
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contact and/or conformational residue. The binding was analyzed by flow
cytometry. To discriminate between transfected and non-transfected cell
5  populations, cells were co-transfected with a fluorescence marker.
The amino acid residues of CLDNG that are important for the interaction with
CLDNG6 specific chimeric antibodies have been systematically identified by
alanine-scanning. Alanine and glycine mutations were generated by site-directed
mutagenesis (GENEART AG, Germany). To test the binding of monoclonal
10  chimeric antibodies to wild-type CLDN6 and its mutants HEK293T cells were
transiently transfected with the corresponding claudin-coding plasmid and the
expression was analyzed by flow cytometry. In order to differentiate between
transfected and non-transfected cells, HEK293T cells were co-transfected with a
fluorescence marker as a reporter. 24 h post transfection cells were harvested with
15  0.05 % Trypsin/EDTA, washed with FACS buffer (PBS containing 2 % FCS and
0.1 % sodium azide) and resuspended in FACS buffer at a concentration of 2 x 10°
cells/ml. 100 pul of the cell suspension were incubated with 10 pg/ml antibody for
45 min at 4 °C. The commercially available mouse anti-CLDN6 (R&D,
MAB3656) was used as a control to detect cell-surface expression of CLDN6
20  mutants. The cells were washed three times with FACS buffer and incubated with
an APC-conjugated goat anti-human IgG Fc-gamma (Dianova, 109-136-170) or an
APC-conjugated anti-mouse IgG 1+2a+2b+3a specific secondary antibody
(Dianova, 115-135-164) for 30 min at 4 °C. The cells were washed twice and
resuspended in FACS buffer. The binding within the transfected cell population
25 was analyzed by flow cytometry using a BD FACSArray. Therefore, the
expression of the fluorescence marker was plotted on the horizontal axis against
the antibody binding on the vertical axis. The average signal intensity of a
monoclonal chimeric CLDN6 specific antibody bound to mutant CLDN6 was
expressed as the percentage of wild-type binding. Amino acids that are essential
30 for binding showed no binding after being mutated whereas amino acids that

support binding only showed reduced binding compared to wild-type.

High resolution epitope-mapping demonstrated that the amino acids F35, G37, S39
and possibly T33 of the first extracellular domain of CLDN6 are important for the
35 interaction with the CLDNG6 specific chimeric antibodies chimAB 61D, 64A, 67A
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30DE WD 2011/ 057788PCT/ EP2010/ 006888 Cl ai ns: 1. An antibody which is
capabl e of binding to CLDN6 associated with the surface of a cell that
expr esseswOlDiN@sarsd i s not substantially capabl e of bindbmgﬂmmoﬂmﬁmﬂ

associ ated 5wt he surf of a cell (DI eSS es

anti body whi% gg‘&ciiféﬁ{uéaﬁ@ B fSeRyek (SorC@BN db‘?%fo %%ﬁﬁg aé‘ssbm at ed
with the surfagsudls & ﬁﬁ' ll)ln@h'ﬁ%tofe&ﬂfr@?ﬁQﬁ]ﬁ'aﬁm%7A\/\/fIﬁra‘Hdmdnhildmd.)ibﬂﬁy
conpri ses an anti body heavy chain conprising the CDR3 sequence Xaal Qv
Xaa? Val Xaa®gonghexiagellkaldomaimrgt €H.DAVA @@Pﬂaﬁtpf(ﬁf@ﬁa’é\ﬁfﬂ‘éwna%%tl C
am no acid, no .a Phe or Tyr, nost preferably Tyr, Xan2 is any
anm no acid,ﬁwqgaiéﬁ$©£§2£§ronatic am no acid, nore preferably Phe or Tyr
nost pregerably Tyr, and Xaa3 is any am no acid, preferably Leu or Phe,
nore preferably Leu. 3. The antibody of claim2, which is not
substantially capable of binding to CLDN9 15associated with the surface of
a cell that expresses CLDN9. 4. The antibody of any one of clains 1 to 3,
which is not substantially capable of binding to CLDN4 associated with the

surface of a cell that expresses CLDN4 and/or is not substantially capable
of binding to CLDN3 associated with the surface of a cell that expresses 20

CLDNS. 5. The antibody of any one of clains 1-4, which is specific for
CLDNG. 6. The anti body of any one of clainms 1-5, wherein said cell is an
intact cell, in particular 25a non-perneabilized cell. 7. The anti body of

any one of clainms 1-6, which is capable of binding to an epitope |oacted
within an extracellular portion of CLDN6. 308. The anti body of any one of
claims 1-7, wherein said extracellular portion of CLDN6
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conprises the am no acid sequence of SEQID NO 6 or SEQID NGO 7. WO
2011/ 057788PCT/ EP2010/ 006888 9. The anti body of any one of clainms 1-8,
wher ei n bwodbnigsofsst he anti body to CLDN6 conpri ses bi ndipog/epeoianoasgs t ope
| ocated within the am no acid sequence of SEQID NO 6 or SEQID NO 7.
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acid se DNO—6—o+—SEQ+ D NO- 7 —gr—an—+rwrorelegteatHy

equi val ent pepti de, or a nucleic acid or host cell expressing said peptide.
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aci d sequence of SEQmcANEIONZRINATINGET@EDREPOSITAD MICEBIRGANGS of SEQ | D NO 8.
12. The anti body of any one &R QIHERBHOLDGIOAL MAERML s capabl e of binding to
CLDN6 havi ng the amino acid s&gyg@ gb gf SEQ ID NO 2 and capabl e of

bi nding to CLDN6é having the 15 am 3™ sequence of SEQID NO 8. 13.The
ant i body—ef—any—ene—eof—eta-s—i—12—whi-eh—has—one the—f-ot-how ng

activiti és Thechljan%ﬁ n]anre ibellfé reBlf to ae d&péﬂllted mggﬁénélg gr othegblo&métenalzf (nid to)m the deﬁ:npoon tion of
CEDNG— T pht

pr 0| | fer nh' n—--u_l--u'an-- hitiaoan nf caol anv

formati O|I'B QFENFUFEEBTION eRpEreys i ng CL DN6 Further deposnts are identified on an additional sheet X

Name of depositary institution
DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH

Address of depositary institution (including postal code and country)
Inhoffenstr. 7B

38124 Braunschweig
DE
Date of deposit ' Accession Number
June 21, 2010 DSM ACC3067
C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet D

- Mouse (Mus musculus) myeloma P3X63Ag8.653 fused with mouse (Mus musculus) splenocytes

- Hybridoma secreting antibody against human CLDN6

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States)

E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable)

The indications listed below will be submitted to the Intemational Bureau later (specify the general nature of the indications e.g., "Accession

Numnber of Deposit")
pr———— For receiving Office use only For International Bureau use only

D This sheet was received with the international application D This sheet was received by the International Bureau on:
Authorized officer Authorized officer

Form PCT/R0O/134 (July1998; reprint January 2004)
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(itv) nediating rem ssion of established tunors, (v) preventing formation or
re-formation of tunors, and (vi) inhibition of nmetastasis of a cell

expr essi goGuIANG77885 14. The anti body of any one of cl ai meTAEPIR0/00638K N
exhibits one or nore i mmune effector functions against a cell carrying
CLDN6 in its native conformation. 15.The antibody of claim 14, wherein the

one or norepl 2} SRt Tor BiotosieaF MaferialC sel ected fromthe group

consi sting U%mﬂm%m ty (CDC), antibody-dependent
cell -medi ated cytotoxicity (ADCC), induction of apoptosis, and inhibition
of prolifer MéndificapioebEfuather depesiat f ect or functions are ADCC and/or CDC.
WO 2011/€57788PCT/ EP2010/ 006888 16. The anti body of any one of clainms 13-15,

wher ei n sai ¢y ORe Nam@Rhe AdAtdsY bf d&positdry Di¥enAion oY tBe doppsnsart f ect or
functions are induced by binding of said anti body to an epitope | ocated

within an extraggls Wedfs M&rﬁrﬂﬂmgfvompoor (sl RO reR Grizbii M 16,
wherein said exhr glgr portion of CL conprises the amno acid
sequencg, of S IP ral.insc QL SEQ ID NO 7. 18.The anti body of any one of

cl ai ns 12 17, reim-sal 5 E& | expressing CLDN6 or cell carrying CLDN6 in
Its native conformation is a tunor cell.

Date of desposits Accession Numbers The indications made
below relate to the
deposited microorganism
in the description on the
following page(s)

June 21, 2010 DSM ACC3068 page 13, lines 16-17

June 21, 2010 DSM ACC3069 page 13, lines 18-19

June 21, 2010 DSM ACC3070 page 13, lines 20-21

June 21, 2010 DSM ACC3071 page 13, lines 22-23

June 21, 2010 DSM ACC3072 page 13, lines 24-25

June 21, 2010 DSM ACC3073 page 13, lines 26-27

August 31, 2010 DSM ACC3089 page 13, lines 28-29

August 31, 2010 DSM ACC3090 page 13, lines 30-31

15
Additional Indications for all above mentioned deposits:

- Mouse (Mus musculus) myeloma P3X63Ag8.653 fused with mouse
(Mus musculus) splenocytes
20 - Hybridoma secreting antibody against human CLDN6
2) Depositor:
25 All above mentioned depositions were made by:
Ganymed Pharmaceuticals AG
Freiligrathstrafle 12

55131 Mainz
30 DE
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10 19. The anti body of any one of clains 1-18, wherein said cell
expressing CLDN6 or cell carrying CLDN6 in its native conformation is a
cancer ceWb.2011237788he anti body of claim 19, wherein theprcamperiooedstsi s from
a cancer selected fromthe 15 group consisting of ovarian cancer, in
particul ar ovari an adenocarci nona arClaim&ri an teratocarci noma, |ung cancer,
including small cell lung cancer (SCLC) and non-snmall cell lung cancer
(NSCLC), in particular squanous cell lung carcinoma and adenocarci nong,

gast 11 ¢ Cancey nARSkhiCR I GloabRUAVihGing 40 TUDNEINGLENI §itfiARE Shirfactherh
cancer, in particular basal cell carcindma and squanous cell carcinong,

mal i gnaset] thatl expresses CleRN6and inacksubatantally capablk giabindiog|tarCIRIND gesosiated

pl eonor {;'1'9 adeno sarconmg, in %ﬂlg ul ar synovi al sarcoma and

car €i no‘g gﬁr?&ffg‘iﬁn&eaﬁfﬂ atCXRIeEses ér of the urinary bladder, in
particular transitional cell carcinoma and papillary carcinoma, kidney
cancer, in particular renal cell carcinonma including clear cell renal cell

car ci nchra arin pafihddyawhichds shpabid of binding ek LB, cpreferatde (CLING [assasialird

adenocarth % GERC Rl wlp b GRONG. DiBR bk Rbed BanpliBhanybogy

car ci najsavy phafs @Binplisiaf @id ODR3Ceqaee X GaKad2aVIgleX a3l @detdini Xan] ¢amoer
in particular testicular sem noma, testicular teratonma and enbryonjc
t edPi cuAneino @gide preferably @nmsomatic aminosagidr mereatreierabky Phe ¢k H yagmast preferably

terato ci Y. I iagﬂﬂ?t' I N i el lrg.unor
of theo%s%’(?‘gga% a?ﬂ%g%? ,algrt@getr?bgﬁtagr ne hceérg%]?aa%g’ Bjﬁgfelbﬁ%&gm}%o%f%f any
one of mbaippeferhbROlyrydridcXad3sis anyramaed aidy| prefetabiyeléwcor Pheyaoropreffierablyilzad

anti body, or a fragnent of an antibody. WD 2011/057788PCT/EP2010/006888
22. The anti body of any one of clains 1-21, which is capable of binding to

one or 4rore fpl argi%%ay Qff NG, WAidhhR! fiot"RibbMBLARNERIBRL O BindirgSto BNDNY
anti body selected fromthe group consisting of (i) an antibody produced by
or 15 oldssoaiaed withitimsuafact ohecelbihasexpressen@ePN%e accessi on no. DSM ACC3067
(GI512nuMAB 59A), DSM ACC3068 (GI512muMAB 60A), DSM ACC3069 (GI512nuMAB
61D), DSM ACC3070 (GT512muMAB 64A), DSM ACC3071 (GT512nmuMAB 65A), DSM

ACC30724 ( GT 5fnanidBdpofany daeMAERY 130 GGhuichny MoBsubEbhiial BSpAbIc I Bthding
(GI512muMAB 55A), or° DSM ACC3090 (GI512nmulMAB 89A), (ii)_an antibody which

i s a 100cALBRY4 2espcistednwitinthee gurfasenrbia cold thait PrEsset fdelPN¢i and/er i yopn

anti bod i.ch has .t.he i .1 chqt f i I i an
ant1 body P SanThaRRg E RS R NG s Bl MR RO B A b uBPBirkaths 20,
t hepantChpag. under (i). 24. A hybridoma capabl e of producing the anti body
of any one of clainms 1-23. 15

5. The antibody of any one of claims 1-4, which is specific for CLDNG6.

6. The Aantibody of any one of claims 1-5, wherein said cell is an intact cell, in particular

25  anon-permeabilized cell.

7. The antibody of any one of claims 1-6, which is capable of binding to an epitope

loacted within an extracellular portion of CLDNG6.

30 & The antibody of any one of claims 1-7, wherein said extracellular portion of CLDN6
comprises the amino acid sequence of SEQ ID NO: 6 or SEQ ID NO: 7.
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25. A hybridoma deposited under the accession no. DSM ACC3067 (GI512nuMAB
59A), DSM ACC3068 (GI512muMAB 60A), DSM ACC3069 (GI512nuMAB 61D), DSM
ACC3070 (wD2apmskB 64A), DSM ACC3071 (GI512nuMAB 65A), PDENMPAGEB0RSS
(GI512nuMAB 66B), DSM ACC3073 (GI512nuMAB 67A), DSM ACC3089 20 (GI512nmulMAB
55A), o0p DSWMQ@&Y(QWWCQ% 1-8, 4fheréin %%th@%?%é?ﬁ?rﬁﬂfoki?'tGECWN6
anti body of any one of clains 1-23 coupled to a therapeutic ent. 2527.The
conj ugatempfises|banding 8 anemtopeiotates withindhe amine zoyd sequesceaot AD MO: 6 or

r adi oi sggr:ggol% _gr ug or a cytotoxic agent. 28. A pharnmaceuti cal

conposi B@p i sing the anti body of any one of clains 1-23 and/or a
conjugate of claim?26 or 27, and a pharmaceutically acceptable carrier. 30
29. A nmethod of inhibiting grovvth of a-cell expressing CLDN6 and being
charact éPi zedhpypntkerdycofaanyorneost cipinnel - whichtis O@almabémbf acecthed cpmpsping

Conj ngal e 8 ool hod i AR b8Pl B0 e b Mok SR 18

of kill N® GocSEQ IEXNOeIsirng iGirhiNeol ogicalbesquiyvatina paptidy; oz @thubleicasd ot adston
of CLDN6 with its cell surface, conprising contacting the cell with an

ant i bod§elbXMRSFINgreidRePEfEi ns 1- 23 and/or a conjugate of claim 26 or 27.
531. A nethod of treating or preventing a disease or disorder involving a
cell expressing CLDN6 and being characterized by association of CLDN6 with-
i tstacel N1sur Theentivody ofaby eot of claimps 1 d0nwherdin GLBNGrHas ghe amipaiadidssegpense an
anti bod of, cl ai s 23, a copj te.of claim26 or 27 or a
phar mcéﬁgtﬁgglﬁ%gg)ng&m %WDBPCélsgﬂH?nfgogggégﬁﬁﬁgz %ret hod of claim 31,
wherein the di sease or disorder is a tunor-related di sease 33. The net hod

of claim 32, wherein the tunor-related disease is cance
12. -~ The antibody of any one of claims 1-11, which is capable of b1nd1ng to CLDNG6 having

the amino acid sequence of SEQ ID NO: 2 and capable of binding to CLDNG6 having the
15  amino acid sequence of SEQ ID NO: 8.

13.  The antibody of any one of claims 1-12, which has one or more of the following
activities:
(i) killing of a cell expressing CLDNG6,

.20 (i) inhibition of proliferation of a cell expressing CLDNG,
(iii) inhibition of colony formation of a cell expressing CLDNG6,
(iv) mediating remission of established tumors,
(v) preventing formation or re-formation of tumors, and
(vi) inhibition of metastasis of a cell expressing CLDN6.

25

14.  The antibody of any one of claims 1-12, which exhibits one or more immune effector

functions against a cell carrying CLDNG in its native conformation.

15. The antibody of claim 14, wherein the one or more immune effector functions are

30 selected from the group consisting of complement dependent cytotoxicity (CDC), antibody-
dependent cell-mediated cytotoxicity (ADCC), induction of apoptosis, and inhibition of
proliferation, preferably the effector functions are ADCC and/or CDC.
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34. The nethod of claim 33, wherein the cancer is selected fromthe group
consisting of 15 ovarian cancer, in particular ovarian adenocarci nona and
ovari an twpabooarmssnonma, | ung cancer, including snall cekClr/dpaong/ooessser
(SCLC) and non-snmall cell lung cancer (NSCLC), in particular squanous cel

I ung cargi noTRe afitbodfleNARAGIR SRUIEmMsI3SIT, whefedi €418 ondbEMDEe SRIViXES or loapat i C
cancer, pancreatic_cancer, skin cancer, in_particular basal cell carcinom

and squaRELiBEng effegtarifirntions Al indursA by hinding ahsaithanfibosi do A SRItRENIeested | 1y
parti 9u+vﬁﬁinr%| éx%@@&ﬁxleﬁ%oﬂk&xomﬂﬂkg adenonma, sarconmm, in particular
synovi al"'sarcona and carci nosar cona, bile duct cancer, cancer of the
urinary bladder, in particular transitional cell carcinoma and papillary

carcinonp, kidney cancer, . in patticular renal, cell carci i ncl udi
Cledr bl r EheRitiddy Ofakgpﬁénwilsmai i PP | IAE REHOR & (CHLNG PrBRESesdBF on
cancer,arﬁgglécim\ﬁﬁéncggpggb 108 N@:lgq;r'@g;q:ﬁjlw: wof the ileum in particular

smal | bowel adenocarci noma and adenocarci noma of the 25 ileum testicular
enbryonal carcinoma, placental choriocarcinoma, cervical cancer, testicular

1 d ti I ti I ] t ti.qul t t
crbryont "t Eh aiibeR) e iy o8 of SIATRL ddneuete syl e b S EHR TR M o gt
t er at ocgHrBliN®TBRDNG idNtseAlvY eRFbreaIon 158 flnor dellpar ti cul ar a germcel | tunor

of the testis, and the netastatic forns thereof. 3035. A net hod of
i NRObi ti ng netastatic spread of a cell expressing CLDN6 and being

cher 20t e o RRRyAb, sOF cFRAA Ahgc6y a6e COTMEL 100

contactiTig t n an any one of ¢
conj ugataerydiig CLBING inGtsaiati¥e conformation is a cancer cell.

20.  The antibody of claim 19, wherein the cancer cell is from a cancer selected from the
15 group consisting of ovarian cancer, in particular ovarian adenocarcinoma and ovarian
teratocarcinoma, lung cancer, including small cell lung cancer (SCLC) and non-small cell
lung cancer (NSCLC), in particular squamous cell lung carcinoma and adenocarcinoma,
gastric cancer, breast cancer, hepatic cancer, pancreatic cancer, skin cancer, in particular basal
cell carcinoma and squamous cell carcinoma, malignant melanoma, head and neck cancer, in
20  particular malignant pleomorphic adenoma, sarcoma, in particular synovial sarcoma and
carcinosarcoma, bile duct cancer, cancer of the urinary bladder, in particular transitional cell
carcinoma and papillary carcinoma, kidney cancer, in particular renal cell carcinoma
including clear cell renal cell carcinorha and papillary renal cell carcinoma, colon cancer,
small bowel cancer, including cancer of the ileum, in particular small bowel adenocarcinoma
25  and adenocarcinoma of the ileum, testicular embryonal carcinoma, placental choriocarcinoma,
cervical cancer, testicular cancer, in particular testicular seminoma, testicular teratoma and
embryonic testicular cancer, uterine cancer, a germ cell tumor such as a teratocarcinoma or an
embryonal carcinoma, in particular a germ cell tumor of the testis, and the metastatic forms
thereof.
30
21. The antibody of any one of claims 1-20, which is a monoclonal, chimeric, human or

humanized antibody, or a fragment of an antibody.

122



10

15

20

25

30

WO 2011/057788 PCT/EP2010/006888

22.  The antibody of any one of claims 1-21, which is capable of binding to one or more

epitopes of CLDNG in their native conformation.

23.  An antibody selected from the group consisting of (i) an antibody produced by or
obtainable from é clone déposited under the accession no. DSM ACC3067 (GTS512muMAB
59A), DSM ACC3068 (GT512muMAB 60A), DSM ACC3069 (GT512muMAB 61D), DSM
ACC3070 (GT512muMAB 64A), DSM ACC3071 (GT512muMAB 65A), DSM ACC3072
(GT512muMAB 66B), DSM ACC3073 (GT512muMAB 67A), DSM ACC3089
(GT512muMAB 55A), or DSM ACC3090 (GT512muMAB 89A), (ii) an antibody which is a
chimerized or humanized form of the antibody under (i), (iii) an antibody which has the
specificity of the antibody under (i), and (iv) an antibody comprising the antigen binding

portion or antigen binding site of the antibody under (i).
24. A hybridoma capable of producing the antibody of any one of claims 1-23.

25. A hybridoma deposited under the accession no. DSM ACC3067 (GT512muMAB
59A), DSM ACC3068 (GT512muMAB 60A), DSM ACC3069 (GT512muMAB 61D), DSM
ACC3070 (GT512muMAB 64A), DSM ACC3071 (GT512muMAB 65A), DSM ACC3072
(GTS12muMAB 66B), DSM ACC3073 (GT512muMAB 67A), DSM ACC3089
(GT512muMAB 55A), or DSM ACC3090 (GT512muMAB 89A).

26. A conjugate comprising an antibody of any one of claims 1-23 coupled to a

therapeutic agent.

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

drug or a cytotoxic agent.

28. A pharmaceutical composition comprising the antibody of any one of claims 1-23

and/or a conjugate of claim 26 or 27, and a pharmaceutically acceptable carrier.
29. A method of inhibiting growth of a cell expressing CLDN6 and being characterized by

association of CLDNG6 with its cell surface, comprising contacting the cell with an antibody of

any one of claims 1-23 and/or a conjugate of claim 26 or 27.
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30. A method of killing a cell expressing CLDNG6 and being characterized by association
of CLDNG6 with its cell surface, comprising contacting the cell with an antibody of any one of

claims 1-23 and/or a conjugate of claim 26 or 27.

31. A method of treating or preventing a disease or disorder involving a cell expressing
CLDNG6 and being characterized by association of CLDN6 with its cell surface in a subject,
comprising administering to said subject an antibody of any one of claims 1-23, a conjugate

of claim 26 or 27 or a pharmaceutical composition of claim 28.
32. The method of claim 31, wherein the disease or disorder is a tumor-related disease.
33. The method of claim 32, wherein the tumor-related disease is cancer.

34.  The method of claim 33, wherein the cancer is selected from the group consisting of
ovarian cancer, in particular ovarian adenocarcinoma and ovarian teratocarcinoma, lung
cancer, including small cell lung cancer (SCLC) and non-small cell lung cancer (NSCLC), in
particular squamous cell lung carcinoma and adenocarcinoma, gastric cancer, breast cancer,
hepatic cancer, pancreatic cancer, skin cancer, in particular basal cell carcinoma and
squamous cell carcinoma, malignant melanoma, head and neck cancer, in particular malignant
pleomorphic adenoma, sarcoma, in particular synovial sarcoma and carcinosarcoma, bile duct
cancer, cancer of the urinary bladder, in particular transitional cell carcinoma and papillary
carcinoma, kidney cancer, in particular renal cell carcinoma including clear cell renal cell
carcinoma and papillary renal cell carcinoma, colon cancer, small bowel cancer, including
cancer of the ileum, in particular small bowel adenocarcinoma and adenocarcinoma of the
ileum, testicular embryonal carcinoma, placental choriocarcinoma, cervical cancer, testicular
cancer, in particular testicular seminoma, testicular teratoma and embryonic testicular cancer,
uterine cancer, a germ cell tumor such as a teratocarcinoma or an embryonal carcinoma, in

particular a germ cell tumor of the testis, and the metastatic forms thereof.
35. A method of inhibiting metastatic spread of a cell expressing CLDN6 and being

characterized by association of CLDN6 with its cell surface, comprising contacting the cell

with an antibody of any one of claims 1-23 and/or a conjugate of claim 26 or 27.
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