Descripti on Radi oactive Metal -Label ed Anti-Cadherin Anti body
Technical Field [0001] The present invention relates to a
radi oactive netal -l abel ed anti-cadherin anti body which highly
specifically accunmul ates in cancer cells, and to a cancer therapeutic
agent and a cancer diagnhostic agent each containing the anti body.
Background Art [0002] Ther e Desdegst idamand for new cancer
therapy for the treatnment of cancer, which is now the | eadi ng cause
of death. Currently, cancer therapies such as surgical therapy,
radi ot herapy, and chenot herapy (by use of an anti-cancer agent) are
enpl oyed.Raddiern afitver Matregeisb e AR ticarmite rhge rnt ibaeipl oyed in
post operati ve therapy. Currently enpl oyed anti-cancer agents
i nclude an al kyl ati ng agent, an antinetabolite, an al kal oi de
anti-cancer agent, an antibiotic anti-cancer agent, and a platinum
agent. ThHedhrdatateriedfd ects of these agents are not conpletely
sati sfactory. Sone agents are not cancer cell-specific and frequently
cause advéx(dd. ]si de effects, which is problematic. Under such
ci rcunst ances, there is demand for devel opnment of nore effective
anti-cancer addnt 2redeQ03InWwranvim |5 ladarthdarad i i sadl @2 o perideint
adhesi on nol ecul e which is expressed on the cell surface. Exanples of
known cadi@éeilieds pedilesadidnide agltadsidy eddidy imisyhslot ress il iggdher i n,
N cadherin, and P cadherin (CDH3); as well as protocadherin, and
desnoson@iccyagiatias iThesacsadivalils ang Kkrovwn qandsimd Hegramswiiicl y,
to forman adherence junction, and to link to the cytoskel etal system
(actin fiddemnts)d W Fanseracdldanost icategifint @&a¢harc@nd@risiider édie o
control cell adhesion by such a nechani sm

antibody.

Background Art
[0002]

There is keen demand for new cancer therapy for the
treatment of cancer, which is now the leading cause of death.
Currently, cancer therapies such as surgical therapy,
radiotherapy, and chemotherapy (by use of an anti-cancer
agent) are employed. Even after surgery, an anti-cancer
agent is employed in postoperative therapy.

Currently employed anti-cancer agents include an
alkylating agent, an antimetabolite, an alkalcide anti-cancer
agent, an antibiotic anti-cancer agent, and a platinum agent.
The treatment effects of these agents are not completely
satisfactory. Some agents are not cancer cell-specific and
frequently cause adverse side effects, which is problematic.
Under such circumstances, there is demand for development of

more effective anti-cancer agents.
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[ 0004] In addition to cell adhesion, cadherin is thought to
relate to enbryogenesi s, norphogenesi s, synaptogenesis, synaptic
plasticity, and infiltration and nmetastasis of cancer. Thus, an
anti-cadherin antibody is reported to be useful for cancer therapy
(Patent Docunents 1 to 3). Prior Art Docunents Patent Docunents
[ 0005] Pat®EHi3Docunent 1: Japanese Kohyo (PCT) Patent Publication No.
2005- 522982 Pat ent Docunent 2: Japanese Kohyo (PCT) Patent
Publ i cati on Ndle2048: E38909d et emt i Dox UdweTit d8peddpanesehKehpo ( PCT)
Pat ent Publication No. 2009-528257 Summary of the Invention Problems
to be Solmaldle hdhigivers isgrprg=0086Jon the ddMleverrfadwe abkianpdreserot
effect of the anti-cadherin antibody is not satisfactory, and there
has been kemind ddive ey et ofclaidmrel gratientcaimoaims rdpas it
agent .
cadherin, N cadherin, and P cadherin (CDH3); as well as
protocadherin, and desmosomal cadherin. These cadherins are
known to bind homophylicly, to form an adherence junction,
and to link to the cytoskeletal system (actin filaments) via
intracellular catenin and are considered to control cell
adhesion by such a mechanism.
[0004]

In addition to cell adhesion, cadherin is thought to
relate to embrycgenesis, morphogenesis, synaptogenesis,
synaptic plasticity, and infiltration and metastasis of
cancer. Thus, an anti-cadherin antibody is reported to be
useful for cancer therapy (Patent Documents 1 to 3).

Priocr Art Documents

Patent Documents

[0005]

Patent Document 1: Japanese Kohyo (PCT) Patent Publication No.
2005-522982

Patent Document 2: Japanese Kohyo (PCT) Patent Publication No.
2008-5383909

Patent Document 3: Japanese Kohyo (PCT} Patent Publication No.
2009-528257

Summary of the Invention

Problems to be Solved by the Invention
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Thus, an object of the present invention is to provide a radioactive
net al -1 abel ed anti-cadherin anti body which can be highly accumul at ed
in cancer tissue. Another object is to provide a cancer therapeutic
agent which contains the antibody as an active ingredi ent and which
exhi bits high anti-cancer effect. Still another object is to provide
a cancer Hi@ghbstic agent which can predict the efficacy of a cancer
t herapeutic agent and confirmthe therapeutic effect thereof. Means
for Sol ving t héowreobt enshg 0D07]-cancer dheept es£nthe nvent ocsdiawen
conducted extensive studies to attain the aforenenti oned objects, and
have fourahttiiaidy raadicgaciatvies fettab ey abeliddleete -leeaHerdm dentarbodot n
whi ch a radioactive netallic elenent is bound to a anti-cadherin

ant i body develppmstrd] -chel atd gy pazgentcdrsceac cumianted: ispenidrtcal |y in
the cancer tissue of a cancer-bearing aninmal, and that the
anti-cancer effleet, tderadofeds partheuwradsnt emrdabl gn eihane eer@side
conpared to the unl abel ed anti cadherin anti body-adm ni strati on group.
The presentrddiveatitiiore et Pedrpbadarhpintshemh drenite ansiledf whiede can
findings. [0008] Accordi ngly, the present invention provides
a radi oadtd e detvalaqamelled-ethtin adiva i igruspodpnalinel obiebtaiisedo
by binding a radioactive netallic elenment to an anti-cadherin

ant i body BA%Y &lenet fandfd] dthisiqaeeddehtagsiid whicdhcemtaiarsapd i ¢
agent and a cancer diagnostic agent each containing, as an active

i ngr edi eMEEY B Gt taake ifetidIgnesiandd st iwhdadherihd barits Bodah

[ 0009] ., The present invention also provides the radioactive
net al - | afIted ARG &HEG T aftitbédyrrshetsePifctnhast FeaPneiider 2
di agnosi s of cancer. The present inventjon also provides use

of the r&diNG&Ed iVEIRASHIA AFENdd "EHah Cadh&as it ited P ifdicamodiciang
a cancer therapeytic agent or a cancer diagnostic agent. , The
present FﬁV@ﬁF?5%eﬁaﬂéaﬁ%ﬁﬂqﬂ§921%ﬁﬁlﬁﬂTQ%ﬁm1ﬂ¥§ fredemst 16 effect

diagnosig of cancer, containing adm nistering an effective anmount of
the radi GAET ‘metal -l abel ed anticadherin antibody to a subject in
need the&%%%s %%Ee%%iJThJiyie' %% Hg%g [0010]

[0007]

The present inventors have conducted extensive studies
to attain the aforementioned objects, and have found that a
radioactive metal-labeled anti-cadherin antibody in which a
radicactive metallic element is bound to a anti-cadherin
antibody via a metal-chelating reagent is accumulated
specifically in the cancer tissue of a cancer-bearing animal,
and that the anti-cancer effect thereof is particularly
remarkably enhanced as compared to the unlabeled anti-
cadherin antibody-administration group. The present
invention has been accomplished on the basis of these
findings.

[(0008]



The cancer therapeutic agent containing, as an active ingredient, the
radi oactive netal -1 abel ed anti-cadherin antibody of the present
invention is highly accumul ated in cancer tissue and exhibits high
cancer tissue-shrinking effect. Therefore, by use of the cancer

t herapeutic agent, cancer therapy can be effectively perforned

W t hout causi rcatetgey Sitdes gffendrst Alw t yn useowfddédes cancer

di agnostic agent of the present invention, the efficacy of the cancer
t her apeutradiageriti v neten Iprlegerited raremit- cadicani ihearprigdiagt edhicdnd g he
t herapeutic effect thereof can be confirnmed. Brief Description of the
Dr awi ngs doGtitied Hwikg.ndilndGraaptesdistegtiing: tntes alelsig te lofmetrtie taf fami ty
of anti bodi es evaluated by flow cytonetry. [Fig. 2]

Bi o- di st rartuit-i aadhefr 167 GentDOBALPRNX G Snediztlitdth /L Jtaiddl npaggtito afnd a
1:10) 96 hours after administration thereof. [Fig. 3]

Bi o- di st rdangs rort hofr AGEH-1DOBAPRMX2ON 6 adtridzod ydi(cadi stg. o @tdeg tofeakB)
96 hours after adm nistration thereof. [Fig. 4] Bio-distribution of
67Ga- DOT ACZRM2029 aits odyaqlddd ngarsdiendf, khe))r @b desiiy cafitedral -
adm nistration thereof. [Fig. 5] Bio-distribution of

67 Ga- DOT Az 20 tdntd iradditdgpadat-i o of 1:3) 96 hours after

adm ni stration thereof. [Fig. 6] Bio-distribution of

67Ga- DOTAOBOM2025 anti body (adding ratio of 1:10) 96 hours after
adm nistration thereof. [Fig. 7] Bio-distribution of

67Ga- DOTA- zpm@@ﬁq%dwvention alsc provides the radiocactive

metal-labeled anti-cadherin antibody for use in the treatment
or diagnosis of cancer.

The present invention also provides use of the
radicactive metal-labeled anti-cadherin antibody for
producing a cancer therapeutic agent or a cancer diagnostic
agent.

The present invention also provides a method for the
treatment or diagnosis of cancer, containing administering an
effective amount of the radicactive metal-labeled anti-
cadherin antibody to a subject in need thereof.

Effects of the Invention
[0010]

The cancer therapeutic agent containing, as an active
ingredient, the radiocactive metal-labeled anti-cadherin
antibody of the present invention is highly accumulated in
cancer tissue and exhibits high cancer tissue-shrinking
effect. Therefore, by use of the cancer therapeutic agent,

cancer therapy can be effectively performed without causing
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(adding ratio of 1:3) 96 hours after adm nistration thereof. [Fig.
8] Bio-distribution of 67Ga- DOTA- PPMX2025 anti body in case of the
added anti body-DOTA ratios of 1:1, 1:3, and 1:10 96 hours after

adm ni stration thereof. [Fig. 9] Bio-distribution of

1111n- DOTA- PPAT-052-27c anti body (adding ratio of 1:3) 96 hours after
adm ni st raatvesd helrdofe f fddigs. 18] sBi, obgi akei bift the @ebkncer diagnostic
| 111 n- DOTA- PPAT- 052-27c anti body (adding ratio of 1:3) 48 hours
after admgurst raat itdre thherseoft invdriign,lihBietficstay f e afancer
1111n- DOTA- PPAT- 052-28c anti body (adding ratio of 1:3) 48 hours and
96 hour s tafedrerpeadnicisgfarat icoh tHeemeefsent [iFventli2dn Arend Heunpore deifdtesat,
of 90Y- DOTA- PPMX2029 anti body (adding ratio of 1:3) in xenograft
nodel .  grid g.hel 3]heAntpeuttuinore fffdoac tt hefr <HEY-RAT APRAR 5 2re2Y.C

anti body (adding ratio of 1:3) in xenograft nodel. [Fig. 14]

Phot oi madies eshdw suy itdie aresafl ttheofDiawmungzhi st ochemi cal staining for
confirm ng CDH3 protein expression. Mddes for Carrying out the

| nvent i orl q00Q12] The radi oactive netal -1abel ed anti-cadherin
anti body of the present invention is a | abel ed anti-cadherin anti body
to whi ch alFadioadt Gvephst ahbivéngl ehentepslboafidthe wifdiaity of

net al chel ati ng reagent. The cancer therapeutic agent or the cancer

di agnost 2@ tadpesti esostvailvs teite bvadiloac tdnwienedtrl - | abel ed anti - cadherin
anti body. . The anti-cadherin antibody is not particularly
limted, sbéFl.eng2dsBihedantichbuyispeeits i G@BPTEHII4ZP ltadidrinedy
Exanpl es of cadherin include E cadherin, N cadherin, and P cadherin.

Ot hese,(apddaghaiitd 9 € fndrid Gor Sffehycegs after administration thereof.

[Fig. 3] Bio-distribution of ®/Ga-DOTA-PPMX2016 antibody
{adding ratio of 1:3) 96 hours after administration thereof.
[Fig. 4] Bio-distribution of ®/Ga-DOTA-PPMX2029 antibody
(adding ratio of 1:10) 96 hours after administration thereof.
[Fig. 5] Bio-distributicn of %/ Ga~DOTA-PPMX2029 antibody
(adding ratic of 1:3) 96 hours after administration thereof.
[Fig. 6] Bio-distribution of ¢/Ga~DOTA-PPMX2025 antibody
(adding ratio of 1:10) 96 hours after administration thereof.
[Fig. 7] Bio~distribution of ®’Ga-DOTA-PPMX2025 antibody
(adding ratio of 1:3) 96 hours after administration thereof.

[Fig. 8] Bio-distribution of ®’Ga-DOTA-PPMX2025 antibody in
case of the added antibody-DOTA ratios of 1:1, 1:3, and 1:10
96 hours after administration thereof.

[Fig. 9] Bio-distribution of ***In-DOTA-PPAT-052-27c
antibody (adding ratio of 1:3) 96 hours after administration
thereof.

[Fig. 10) Bio-distribution of 'In-DOTA-PPAT-052-27c
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[ 0013] The anti-cadherin anti body enconpasses a nonocl onal

anti body, a polyclonal antibody, an antibody maintaining ability of
bi ndi ng specifically to an antigenic determ nant group and variants
and derivatives of an antibody such as T-cell receptor fragnent.

[ 0014] The type of the anti-cadherin antibody is not

parti cul artidddy t edidiand tateiree ofyl 18 affprioprdsateefitye engdnoyreidstration
anti bodi es such as a nouse anti body, a human anti body, a rat

anti body,ttersdthit anti body, a sheep anti body, a canmel antibody, and
a chicken anti body; and gene reconbi nant anti bodi es which are

i ntenti onallFygnodilfli 8dosdias ributedncert he IheDOTA-RFRITGENRERBYE t 0
human such as a chineric anti body and a hunmani zed anti body. The

r econbi namtt idostdybolchddianyg e fpraodut €ld 3)hrddudlowr krrowh Gfethvod:s g er
chimeric antibody is an anti body forned of variable regions of a
heavy chadmiaidtadtiigmt tdirgiepfof a manmmal i an antibody ot her than
human anti body, for exanpl e nouse antibodgoand constant regions of a
heavy chai hFagd a20i ghtickahprofifentinad ant-Ds0dy- BEEMKIHRPL v tprsdlic ed
by linking a DNA fragnment encoding the variable region of the nouse
ant i body (Bsidd MONA Sftrigy e tl :encddi mpnder addnstad®l o+ egi on of the human
anti body, incorporating the resultant fra nt into an expression
vect or, an@FFﬁeoﬂéérﬁﬂﬁhgtﬂﬁérvééféﬁtiﬁfogﬂ§§pﬂﬂﬂﬁﬁﬁq .~ Xy
example, Cabilly S. et al., Proc. Natl. Acad. Sci. USA, 1984, 81(11)
3273-7; Wtrllb%%’ dizdgling magclo 1t |11 Acdd *SECIngsA meoBA - 81(21),
6851-5; and European Patent Application Laid-Open No. 171496). The
humani zed &RtPbod§) RRPERLMEISPsEhedinadther €é8ARpES 8hti body, is an
anti body produced through transplantation of a conplenentarity

det er m nitAGUPEGILET CESRI G £ SR é?raﬂqrgd&W%l%&Dﬁ%ﬂ%ﬁﬁn
anti body, e.g., .a nouse anti body into a CDR of a human anti body, and
gene rec&BIRECIIGR 't echni ques therefor are generally known.

Speci fically, DNA sequence including a CDR of a nouse anti body

l'i nked t &© e@rgﬁﬂ&%ﬁﬂ¥ﬁ¥%ﬁgbﬁufF§Webﬁ PR anti body i s synt hesi zed
t hr ough Pg% éﬁing several oligonucl eotides which are produced to have
overlappé 6 rt at an end thereof. The thus-obtained DNA fragnent is

linked to a fragnent encodi t he canst ant, regi gn of the hunan

ant body,  eubSeiuETIy A Postl et Fague s GG gt &6t THb %

expressi vector and the vectar is.incqgrporated into host cells, t

Cher by BISdUEE ERE HUVRIIEE At Foody c(Eoe “EpasER0GA dnd deroty To

96/ 02576 EChTherE%fgéé%y%%gﬁgﬂ%% qg!%ﬁ%%édtng%qk¥%ﬁme%>%Q% EEme al-
a

W, .
sel ected Trom FRS "having iC oris @ sul tabl'e anti gen-binding

site. If ] achd i F ri ol of
the anti 505y bay b "Bt U 08 SOBRCFhAT 6 el SF PASrFeShasad

anti body f.ar rLQQAri Nt -.bi_.ndi.ng .Si i +-at_al.
Cancer Rgggfg%ggg?%ggf%gga%éggﬁ.%%8%%§$S Wit r%ﬁéﬁgﬁﬁgggégéga§Equence
of the chingni i- b r..hu i nti body preferably has an

i denti tyligg%%gg%%?%lt %%tﬁh%frl[ﬁhe 1%6%?13)\6‘71 regi on of cDNA expressing a
deposi ted hybri,donga . :D +C j fii j t.] : i
an identity ir?h%mrgﬁlc?l?g%éfh%é%?;%‘?gqoﬁf%o%sgr i %ﬁeﬁ@ﬁ%ﬁpnﬁ%é&
prefert edo 18nuNasPRACESS hdiymapicedldionIaly, RN ikAldQhex siher e
has been conventionally carried out such controlled residue

subst i t Ukl aRoh s DFPLRWHRG iR 1919 de0 FAR ML IEN. NSUGHY Nt ihedy
having a partially nodified sequence is essentially considered to be
an ant i bedynerigi nabkngnf59m bheagnigi pak shybrbdgpare[0046]

Met hods for producing a chinmeric antibody and a hunmani zed anti body
based on apgeneti c engi neering techni que have been already known.
Specifically, the Vh and VL sequences of a nonocl onal anti body

serving as a qoRf ianfad GRS LeNYdEAldnEmAiddad.a athdd®hal

antibedy, a polyclonal antibedy, an antibody maintaining
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The met hod for recovering a human anti body is also known. In one
procedure, human | ynphocytes are sensitized in vitro with an antigen
of interest or with cells expressing the antigen, and the

t hus-sensitized | ynphocytes are fused with hunman myel ona cells, e.g.,
U266, to thereby produce a human anti body of interest having a

bi ndi ng addii Mittyy dfo dihediand | ggesr i Siews IR B:d 989-H987in 1 Aldereratineelty,
a human anti body of interest may be recovered through i muni zati on,

wi th an andueraraf varnierrest arof detiretsigers o farmenthidwdyy sucdomd €te
repertory of the human anti body gene (see WD 93/12227, WD 92/ 03918,
WO 94/ 026621 \WB BA/26585,ad98/.34096, and W96/ 33735). Al so known is
a technique for recovering a human anti body through panning by use of
a hurman dftdMdddy library. In one procedure, a variable region of a
human anti body is expressed as a single-chain antibody (scFv) on the
phage surface Tth# cughe tdfe Pragen i -spdye et hod; 1zofl al phage whi ch

bi nds the antigen can be sel ected. Through gene anal ysis of the

t hus- sel ectred PphHagdy d IDNA esbq et &l dialy keh e prardabl et g lagi o ofyed
the human antibody which binds to the antigen can be determ ned. Wen
t he DNA Sefuidndd f U SR Wiiiuge Bindddadie antivwen i dandwatedat
an appropriate expression vector can be produced fromthe sequence,
wher eby @Mudkgslyantd BedPidt amtidrasit, carblifen eddvidrasty, Fhexd@Sdet hods
are widely known (see WD 92/01047, WO 92/20791, WD 93/06213, WO

93/ 11236 ANBLP3Iyr9 P aN9@%Wﬁ¥M§@t%ﬁﬂﬁﬂﬂD§E#EE%EBFqumPHﬂaHt

These anti-cadherin antlbodles nay be a | ow nol ecul e anti body such as
an anti bGdF ﬁoajdf?esntw IEMEGES et At Bedy omatd I9k 0 6 Itohg i qehe
ability of recogn|2| the entlre or a part of the protein encoded by
the cadhéty 90 e, o Arads orch 1B éntqhd&fy“fc’rég}ﬁflﬂ dy

i ncl ude Fab F b F( ab' )2, Fv, and Di abody. S$Such an anti body
fragment &y b ”Hﬁﬁdﬁéﬁh J&ﬁﬁ%&ruEPaneaoaaheaeﬁcaaFﬁBO?HemaﬁtPsody

f ragnent i ncor por t he ene int a eX res | on vecto

expr essi Bg RS RS Bere &glsélcf BPtéQSHﬁI i =
Co, MS. e 19 152, 2968- Bet t ,

Horvi t 2 Lﬂﬁ%o%tfﬁaasem%ﬁ?yﬁa(r ‘3%1%89“-)6%?815 PR TR A

and Skerra Met ho nzynol 1 L 17 7-5 Lano

Tt hone. BasiroichdiT08g) 2 a2 scgfeafﬁier it 3T o
Enzynol 1986). 1 1 663 669: .and, Bi rd R E. d \Wal.ker, W ,. Trends
Bi o%/echnoFDr ef‘)f‘% fﬁ% d[o@':[’éﬁ constant rez?lon(? 1L°%ed_’1 heavy

bod - b d Wh h d h
a0t DOy S IP90 ML DAY, R 00 AR PUR LGP YLES
ey be prodused { brough iy 3o, gnh%tt' 2o e QY 3inad .

anti body he —anti iCcation t ni que I ready een
establis 2 r n i re
may be a?gg’lg%pggiéc am$&g°%r ta'lbr?d%& fi GE&AIF’I)th%% to\ré(lalp%tc[)jtci(cain@lt| ;t{h.%ng

t ot t h todif
ant | body SATE LT S50y Boen K iy ,n%\i%%é%ﬁef%g’q?n?%&b%z%ﬁ40)
[0021] The <Rty nctaqf%g‘mc n%”tl'nlﬁ%d ol 48 ReRER devention al so

enconpasses a nulti- ific ant o y having specificity to two or
nore di fE%F:%@bo%%‘thﬂ%n%he'“\vre)él%'o%a'ln%affﬁl%'s@c Qe 1§%Cﬂs%em'f%%u'e€<a%\iebe

one whi ch can bind two antigens (i.e., bi -speci fic anti body).

"nul ti-spagiifinG antihody” ofp he Wa‘%fle”tAda'ave%fdlon usac! Yags ami (11)
anti body having a specificity to two or nore (e.g., tHreée) antigens.

The mul t kospegi,f e r@AtiBOdE BBy | b%r%cfU*N‘a’c'lengatc'&dams'c@dils@sr 4984,

fragment of such an antibody (e.g., F(abI)2 'bi-specific antibody).
81(21), 6851-5; and European Patent Application Laid-Cpen No.
171496). The humanized antikbody, which is also called a

reshaped antibody, 1s an antibedy produced through
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[ 0022] The anti-cadherin anti body of the present invention and

the anti body fragnent thereof nmay be produced through any suitable
met hod such as in vivo, cultured cells, in vitro translation
reaction, and reconbi nant DNA expression system [0023]

Techni ques of produci ng nonocl onal anti bodi es and anti body- produci ng

cel | s (hyhdrdgnmas)t Aiori@erAldomguawh ddr e @te G mieldegion (CDR)
"Monocl onal Anti body Technol ogy: Laboratory Techniques in

Bi ochem siff \a afchndalieculart Bl o Bth'e ESEM @furdSe] ence Jad},i shefs, a

Anst erdam The Netherlands, 1984; and St. Goth et al., J. Imunol.
Met hods Fusk 2htibR80) .indtd eneoped fd Q’lL@rl’aQC%duhQ)ocﬁ/,praﬂcEigbrﬁ a

fragnment thereof encoded by a cadherin gene serving as an inmunogen

i S subcutraneaitsing tdfon igApaduieenaddne fidy eatee dydr@rd MM irzaid .on t o

any animal (e.g., nouse or rabbit) which is known to produce an

ant i body .sdaziifimmilzgt iz0mN2aks eadicicanti maEy dieenplanpred f anduaiseh an

adjuvant is well known in the art. [0024] The pol ycl onal

ant i body aneyt thelypriddiveed thy a Solaatdweg kaneayitdn SER)ModOR diuniarg

anti bodi es froman i muni zed ani mal and screening for the presence of

an anti beady iveniyng. sa styartgpets izperittheiugh thifough.rey tsectemague wel |

known in the art (e.g., ELISA Wstern blotting, or

radi oi mmaidassan)ledt0@Rs which akke prombclaghdlo datvicbadye mepdssl part
produced by renoving spleen cells froman i mmuni zed ani mal and fusing

t he cel | sstwiamh emgeltorerecdl.| sTheothherebyapnedudBAhybeiogdentisighiléhkedn
produce nonocl onal anti bodi es. Hybridoma cells producing an anti body

whi ch caro ec i Zeagmendt eneosfinonttdreestorngrtagt fmeggmento it Hdree dfureay
be sel ected based on a technique well known in the art (e.g., ELISA,

West er n lgingtibiony, eubsadiveintiyn ¢ass asultaert, fregnieps: iidora cvemosaieg
an antibody of interest is cloned, and the obtained cells are

cul t ur ed iavige BlaFFRESSISAOR Fesdior amsl thise veiRiersder dine® raftiadedy iind-o
recovered and purified through a method well known in the art (e g.,

i on- exch&wgée €6lldmn tehibeaedyr apduse &bhe muﬁrsanme@inﬁmrb@&w) 3¢en an

alternative procedure, a hunman nonocl onal anti body nmay be produced by

use of aERERGHSPs@ SPcallp C&O2&7deh) -J. TFﬁnﬁﬁon NBFhBH@aQSQHtEQOQS
1999; and Wells, Eek, Chem Biol. 2000 Aug; R185-6). Currently,
nnnoclon&ﬂnéﬁﬁiBé&ytbﬁo§@@tﬂ@nsﬁé§&¥@%r%%ﬁbé" ?ﬁW&?g‘ﬁv&Dﬂlﬂ?%ﬂ?
i nmuni zation is carried out. The nonocl onal antlbody of the pr esent
i nvent i off AF&Sy asFHdFéb&ﬁlé@&ﬁ&@@pé&P@énéhﬁﬂﬁﬁﬁy EFOH%E@E pyah amino
si ngl e- speci es of antj body OdUCIn cells or a DNA nt. obt ai ned
therefroﬁF&ﬁdenégﬁlﬁg Pﬁétﬁﬁt VBt ?héeﬁﬁﬁ@cpéh§meaﬁpg &Fﬂn&fyb?

pr oduced

t y of th for ntion
DNA 11 aghe CanOb 8 G A e dndibta Bod,umanized —antibody S gngg 55

and sequenced t hrough routi ne met hod by _use of
ol gonﬂcﬁaaﬁpa’éls? é“%ﬁg@ﬁl &ﬁld&mdé%%ed%ﬁteam €5 Gdnes CERESH ng

t he heavy chai gh nai_n,of the nonoclonal antibody). A

hybri do e@ePIq9§ éfépﬁe%5§tarting mat erial for producing such a
DNA fraggg%g.}After isolation, such a DNA fragnent is inserted into
an expressi 3 vector, and the vector is reconbined to host cells

The amino acid sequence of the chimeric antibody or
humanized antibody preferably has an identity of 100% to that
of the VH or VL region of cDNA expressing a deposited
hybridoma. Due to genetic modification, an antibody having
an identity in amino acid seguence of 90% or higher is also

preferred. In the process of humanization or chimerizatiocn,
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such as E. coil cells, nonkey COS cells, Chinese hanmster ovary (CHO
cells or nmyeloma cells in which no i nmunogl obulin is produced unless
the cells are transformed. The nonocl onal antibody of interest is
produced by the reconbi nant host cells. In an alternative node, an
anti body or an antibody fragnment can be isolated froman anti body
phage |i bame preodieed tdumpught iddadiniclie iefd MiGafdfett et m/lled
(Nature 348: 552-554 (1990)). [0027] The host cell enployed for
nonocl onale santueb adip ssxipneassirorfdrs ipteferialy b iamdiamredo an gint iyest.
cell. A host cell npost suited to a nonoclonal antibody to be

expr esseduny ave sgeligaticad hatheidhestpaaelilalilsy matdilfiid eckcarchdey piscal
exanpl es thereof include CI-TGoriginating cell |ine (Chinese hanster
ovary celdssentibIl(lnpmices ildedrey to GES anCéh tdédrddpatdnigyinating from the
expressi ng- SV40T antigen), SP2/0 (nouse nyel oma), P3x63- Ag3.653
(nouse nypeligneg]l 29 r(ikiemen ki dney), and 293T (293 derivative
expressing SvV40T antigen). The host cell system may be obtained from
a commerdil@leflacility, the Anmerican Tissue Culture Collection (ATCO),
or an organization which published a rel evant docunent. [0028]

The host cel | Meghmdsf dicablpradughiing ge redh imesrias sironildeiectridv e
CHO-originating cell line (deletion in dhfr gene expression) or SP2/0
(see Url amehandzegt agitiboehf detsesf ogamnwenys.Catendigeditiydr ¢lesihatigiue
reductase |ocus: deletions and inversions; Somat. Cell. Ml. Genet.
Vol . 12, hagBsbegn 553%adysd@ovand Sehal fahal by, ethal VH angeVier cel

| ine for making hybridomas secreting specific antibodies, Nature Vol.
276, 1978e9penzes- PL0R. MPRE HESE Lo SNt 1io9dyp s Yiriee Bgblay confirmed
DHFRdel eted CHO. Transfection of a plasmd into host cells may be
per f or me@TORPodgh gwtﬂ@@rlrlﬂw@dlfrl@ﬁisf édd dhefe AMGrd Zo 18t or
limted and specific exanpl es thereof include transfectlon (i ncl udi ng
cal ci um PHESPREZEE 198t HEd PeBERETREY REF UG pSf &oitdme &fghnique.
electroporatlon) DNA i ncorporation by use of an envel ope (e.g.,
Sendai V|pG§) m cro-injection, and infection by use of a viral

(e.g., retrovirus or adenovirus) vector (see Curre P otocols in

Mol ecul ar  Bi olTSgy Medhast efrorgﬁ V@&&eﬂ 6 TG TS oo AL

Cel I s, J%hn Wl ey and Sons, theFl i pcorporation

pl asmi d FACE hos cav?spfﬂ?%ﬁaﬁem B‘d‘F‘F‘Bp%V‘&P BRYF§°pafti EEP%%H:Zed in
preferred. 0029k 8} e rec nl%@ |te in adh rnin of the

ant i - cadN&FER AntPbEdy 26f 1ERE 8 es&nt GHFI8& éﬁe?&ﬁFfsglng
region f ml to 655 of 2. [

oot body (GF ERS§RReeRrd E%n?#laﬁ-issnsrlgfléﬁkbﬂyﬂwc?&d&e& Prgmyced "

hybri doma ,P 2016, PP 2025 PPMX2029, PBAT- AT Q ,

PPAT- 052 655%%}? MoBYEZe™ Pﬁﬂl&z ©28; il %%ere ﬁpﬁgéﬁ%-%zﬁ‘,

or an tr ni eII PPAT; R 52 ,

ppar 050 038R eBiTHEsY0R b2 PSYA eGP gé‘irf“(éﬁ Hiivoss the

PPAT- 052- PP 0 8 r 0525 pres

spemﬂcaﬂg%en égﬁugge%sﬁgﬁgagﬁgﬁgp %ggrnggﬁﬁgﬁgfeggﬁgéﬁn
antibody of interest may be recovered through immunization,
with an antigen of interest, of a transgenic animal having a
complete repertory cf the human antibody gene (see WO
93/12227, WO 92/03918, WO 94/02602, WO 94/25585, W096/34096,
and WO%6/33735). Also known is a technigue for recovering a

human antibody through panning by use of a human antibody

library. 1In one procedure, a variable region of a human
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to either correspondi ng anti body-producing cells or antibodies
produced by the anti body-producing cells. [0031] A radioactive
nmetal which is bound to the anti-cadherin antibody is preferably a
cytotoxic radioactive nmetal when the radioactive netal -1 abel ed
anti-cadherin antibody is used as a cancer therapeutic agent, and a

non- cyt otagd ik ddBdi 1A sipes SRidla svhens ithgl J-adiQactdnte yeial (dabgl eth
anti-cadherin antibody is used as a cancer diagnostic agent.

Exanpl es tofe theytatedd madinast it Piale ididpide WddHdan 3hd 20Y),
rheni um 186 (186Re', )rhenium 188 (188Re), copper-67 (67Th), iron-59

("Fe), storenrid wmi&h Bi9ds t9R Gk dnl WAU)be MRITEIHER03THZ23Lhghgdene

| ead- 212 (n2pb., ) dysprosium 165 (165Dy', ) ruthenium 103 (103Ru),

bi smut h- 2k 1(2AH2BIof YHe S22 (2BBhage, hal MNIMskefBbHncIding

samari um 153(153Sm), and lutetium 177 (177Lu).
the varieble region of the human antibody which binds to the
antigen can be determined. When the DNA sequence of the scFv
which binds the antigen is elucidated, an appropriate
expression vector can be produced from the sequence, whereby
a human antibody of interest can be recovered. These methods
are widely known (see WO 92/01047, WO 92/20791, WO 93/06213,
WO 93/11236, WO 93/19172, WO 95/01438, and WO 95/15388).
[0018]

These anti-cadherin antibodies may be a low molecule
antibody such as an antibody fragment, a modified antibody or
the like, so long as the ability of recognizing the entire or
a part of the protein encoded by the cadherin gene is
maintained. Examples of the antibody fragment include Fab,
Fab', F(ab')2, Fv, and Diabody. Such an antibody fragment
may be produced by constructing a gene encoeding the antibody
fragment, incorporating the gene into an expression vector,
and expressing the vector in appropriate host cells (see, for
example, Co, M.S. et al., J. Immunol. (1994) 152, 2968-2976;
Better, M. and Horwitz, A.H., Methods Enzymol. (1989) 178,
476-496; Pluckthun, A. and Skerra, A., Methods Enzymol.

(1989) 178, 497-515; Lamoyi, E., Methods Enzymol. (1986} 121,

652-663; Rousseaux, J. et al., Methods Enzymol. (1986} 121,

663-669; and Bird, R.E. and Walker, B.W., Trends Biotechnol.
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Anong t hese radioactive netals, 901., 153Sm and 177Lu are preferred,
fromthe viewoints of half-life, radiation energy, ease of |abeling
reaction, percent of |abeling, conplex stability, etc. [0032] A
non- cyt ot oxi ¢ radi oactive netal suitably enployed in a cancer

di agnostic agent is not limted and exanpl es thereof include
technet i umfPM (¢' MY -1 Ndi um 111 (1111n), indium 113m (113mn

1), gallium67 (67&), gallium68 (66G), thallium 201 coin, ,

) chrom umd@k(51Cr), cobalt-57 (57Co), cobalt-58 (58Co), cobalt-60
(6000% ) strontium85 ("Sr), nmercury-197 (197Hg), and copper-64
("Cu). [0033] As a mod®fidPnidiby adiPaati Modphalldic & efmmig to
the anticadherin antibody, in a preferred node, a netal -chel ati ng
reagent ighy @aCtR4 Wi nidieAntds GRierdd ntidradi,e randy the, 1pr @aint
is further reacted with a radioactive netallic el'enent, to thereby
forma cemy & dsred.hestibusaprneduceddnadifbedyantiybedyprbh@ced

radi oactive netallic elenment is bound to the anti-cadherin anti body
via the metr@ugheihiitglr ergEMicdtd@3lof the of@MIEHAfiddE . The
met al -chel ati ng reagent for form ng such a conplex include (1)

qui nol i nerdghiodst mees fSiedt iash Gedmirdicey GaisN@llimedy been established
8- acet oxyqui nol i ne, 8-hydroxyqui nal di ne, oxyqui noline sulfate,

0- acetyl dxi nde @Grhenzoyl oxi ne, 0-p- nitrobenzoyl oxi ne, and qui nol one
conpounds havi ng a qui noline skeleton (e.g., norfloxacin, ofloxacin,
enoxaci n,[0di2@rof | oxaci n, | onefl oxacin, tosfloxacin, fleroxacin, and
sparfl oxacin); (2) conpounds such as chloranilic acid, alum non,

t hi ourea, pyrdgaldha pregsrar rionerliismyt hitelrg nla)y, galdld agadldyed a
acid, thiolide, 2-nercaptobenzothiazole, and tetraphenyl arsoni um

chl ori dejsugdyr ehlayine mediidmene tettriiacat ifo rapiot chEQDEA)ing cytotoxic

di et hyl enetri am nepentaacetic acid (DTPA), and conpounds having a
simlar skélietidy.(dTagdnogyeshyEgingdi Agindi henepgepanbhtie tnaavetic
aci d, ethylenedi am ne diacetic acid, ethylenedi am nedi propionic acid
hydr ochl enitdéodyy drory etlhnglastvh yeeme dinaminn dier-idac eficc 08gi6d, 739 and WO

et hyl enedi am net et r aki s( et hyl enesul foni ¢ acid), glycol ether
02/31140).

[(0021]

The anti-cadherin antibody of the present invention
also encompasses a multi-specific antibody having specificity
to two or more different antigens. A typical example of such
a molecule may be one which can bind two antigens (i.e., a
bi-specific antibody). The "multi-specific antibody" of the
present invention includes an antibody having a specificity
to two or more (e.g., three) antigens. The multi-specific
antibody may be a full-length antibody or a fragment of such
an antibedy (e.g., F{ab'); bi-specific antibody).

[0022]
The anti-cadherin antibody of the present invention and

the antibody fragment thereof may be produced through any
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di am netetraacetic aci d, hexanet hyl enedi am netetraacetic acid,

hydr oxyet hyl i m nodi acetic acid, im nodiacetic acid,

di am nopropanetetraacetic acid, nitrilotriacetic acid,
nitrilotripropionic acid, nitrilotris(nmethylenesul fonic acid)
trisodiumsalt, triethyl enetetram nehexaacetic acid, nethyl DTPA,

cycl ohexyduiRERA.e avdtraenzh ERTA N isiotd) asylenohenzydl EDTAN vitro

i sot hi ocyanobenzyl DTPA, nethyli sot hi ocyanobenzyl DTPA,

cycl ohexyd=s0i 1l mnehanzyn DERA rad@iptirdopnr amd antgehenzon FR M.
mal ei m dopent yl am dobenzyl EDTA, nual ei mi dodecyl am dobenzyl EDTA,

mal ei m doper3)l am dobenzyl DTPA, and nal ei m dodecyl am dobenzyl DTPA);
and (4)1,4,7,10- tetraazacycl ododecane-1,4,7,10-tetraacetic acid
(DOTA), 1,4, 7-tadlaziapyed and naedds Y g -ridgrn@cledn £l aai toh KNGl ,and
1,4,8,11-tetraazacycl otetradecane-1, 4, 8, 11-tetraacetic acid (TETA),

1, 4, 7, 10-<tretifaazageldadadec ared (Cy@l i ddmak )8,ede generally known in
tetraazacycl ot etradecan (Cyclam, isothiocyanobenzyl DOTA, and

i sot hi ocydreolzeriz yiCan@b& 11,003 sncAntamg It Hese netval Tectteldtdgyg r eagent s,
i sot hi ocyanobenzyl DOTA, nethyli sot hi ocyanobenzyl DTPA,

cycl ohexyalsotaticoyy dratheriague SDTPA Brae lpmafsermedind Mahache an Sapdiattys ™
of ease of incorporation reaction of nmetal -chelate to anti body,
percent &l dealiein ¢ 1iecorep |t lstsdisids t YWmsdterdgrQ03Ble NetherTlmnds,

radi oactive netallic element nmay be bound to the anti-cadherin

ant i body t#rdgughnda StoutGred metthad. - /| W.onegmprededdfeghaals 35: 1-21,

metal -chel ating reagent is reacted with an anti- cadherin antibody,
to thereBy8fepafe ankabercpfécupsorsdand,t Reppréeinser Rsiragmrad
with a radioactive netallic elenment. [0037] In the cancer

t her apeutiherggdnengpdicshver Fagieesil @sagemeIoflnché prds gfunogen is
invention, the ratio by nole of anticadherin antibody to . .
nmet al - chélué’ﬁuﬁ@“ﬁ@@@ém 9%s infFEineant oG ldoe dmuleattiosh for dameer! zediijon
and anti-cancer effect. The nole ratio (anti-cadherin antibody :

chel ati n§Or éageminimed dreferaBlopse oxg rabbgty which lr*FDrkéloﬁ’r”efté% ably
1: 0.5to1: 3. In order to attain suych nole ratiqgs, the

ant i - cadREPONEnEPH G 1RREY-he [ BheTBENAGAE &8BentNape] Prener BBYyPEdded

to react atartloofl: 1
employe and such an adjuvant is well known in the art.

[0024]

The polyclonal antibody may be produced by isolating an
anti-serum containing antibodies from an immunized animal and
screening for the presence of an antibedy having a target
specificity through a technigque well known in the art (e.g.,
ELISA, Western blotting, or radicimmunocassay).

[0025]

The mcnoclonal antibody may be produced by removing
spleen cells from an immunized animal and fusing the cells
with myeloma cells, to thereby produce hybridomas which can
produce monoclonal antibodies. Hybridoma cells producing an

antibody which can recognize a protein of interest or a

12



to 1l:less than 5,particularly preferably 1:1 to 1 : 3. The nunber of
chel ate nol ecul e(s) per anti-cadherin anti body may be cal cul ated by
nmeasuri ng nol ecul ar wei ght through MALDI - TOF nass analysis or a
simlar technique, and conparing the nol ecul ar weight of an

unnodi fied antibody to that of a nodified antibody (US Patent

Publ i cat iy Neent/ TS £ b elh@lselebtdaSdBedUn DHbhnZP05, wdi 1
788-797, and Tedesco et al., J. din. Onco. 23 (16S), 2005, 4765).

Al ternat iy dirheHunber @f. ghelmtesphesid & )b Redc &y, -gadherin
anti body may be determ ned through chelatonmetric titration. One known

net hod enpldiysi raurdd dedd e eahkh , mehal hgdlradon! ke reeagentn( ansenazy
[11) (Bradyr et al., Mud. Med. Biol. 31, 795-802, 2004, and Dadachova

et al., NElintestBiig .clhed? GriBLhd WH)aid03H]1 e wanadrtured
t herapeuti c agent or cancer diagnostic agent of the present

i nventi omnme egropdidat asmdilwheled Teemihasi-eaceetadkbhtibody is
formul ati on containing a | abel precursor. Either formulation may be
enpl oyed dardvee ot esehtpurivieindd athrduygt he et dfwdldbadredin in the art
formul ati on, a cancer therapeutic agent or a cancer diagnostic agent
cont ai ni ng .a .|, abelree @aritaneed erlivmrandh deodyt agna diey admati Sitreiried as i s.
In the case of a kit fornulation, the agent may be adm ni stered after
| abel i ng ahirtdmaa agadipdadt.i vénmetakllicerebeient pebcedtieeest. hpOAA9]
monoclonal antibody may be produced by use of a xenomouse
strain (see Green, J. Immunol. Methods 231: 11-23, 1999; and
Wells, Eek, Chem. Biol. 2000 Aug; 7(8): R185-6). Currently,
monoclonal antibody production based on phage display
involving no immunization is carried cut. The moncclonal
antibody of the present invention is a single-molecular-
species antibody produced by single-species of antibody-
producing cells or a DNA fragment obtained therefrom and
encoding the antibody. The monoclonal antibody may be
produced through any of the aforementioned methods.
[0026]
The DNA fragment encoding a monoclonal antibody can be
readily isolated and sequenced through & routine method (e.g.,
by use of an oligonuclectide probe which can binds
specifically to genes encoding the heavy chain and light
chain of the monoclonal antibody). A hybridoma cell is a
preferred starting material for producing such a DNA fragment.

After isclation, such a DNA fragment is inserted into an

expression vector, and the vector is recombined to host cells
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The anti-cadherin anti body containing a radioactive netallic el ement
bound thereto highly accunul ates in cancer tissue and exhibits high
cancer cell-toxic activity. Thus, the antibody is a useful cancer
t herapeutic agent which | ess damages the tissue other than cancer
ti ssue and which has high safety. Also, the anti-cadherin antibody
contai ni ng,& radipacid ve Jatiad | Bl 8meis hound thefglddammter
anti-cancer activity remarkably higher than that of a correspondi ng
ant i cadheyddy y@antdndyee 1The @NtdyCanGercadtd Vird Yot isH eRrikaRlineidiniin
particularly when the nole ratio of antibody to chelating agent is 1
0.1 to ik prbducdddlless the TRE 1GANGER dhelanmeutdL. agast nehothenal
present invention may be used in conbination with another anti-cancer
agent . BExmalesiyofo S UG sk antils GanGRIcaRyeR! tH | ndendyi ralny Iifdg
agent, an antinetabolite, a mcrotubule inhibitor, an antibiotic
anti - canegyllagentn ant apecsafelasembabl bbhoantabphigt bRUAhagant body
nol ecul ar target drug, a hornone agent, and a biologics. Exanpl es of
t he al kylfatagrgragenin ibecliudd atidd qgem ras tard by ptanreer] iagents
(e.g., cyclophospham de), nitrosourea anti-cancer agents (e.g.,
rani must ipm@ducaad wacardiaz nechnkae ex ofcddrs ety ret addal | (M tured ude
5-FU, UFT, carnofur, capecitabine, tegafur, TS-1, gentitabine, and
cyt ar abi r3e.8 :BEX@pises! ofl a99e )m cr ot ubul e i nhi bitor include al kal oid
anti-cancer agents (e.g., vincristine) and taxane anti-cancer agents
(e.g., ddéé¥axel and paclitaxel). Exanples of the antibiotic
anti-cancer agent include mtonycin C,  doxorubicin, epirubicin,
daunor ubi ci n, Tdred Hilssomedli Inemaarel e wfmdrtves taopdi sorteirasty | nhi bi t or
i nclude irinotecan and nogitecan havi ng t opoi sonerase |
i nhi bi ti rgacEissiton dred paedposicdy Rawamyatlopaiisdmet@sde Idelilnhi Bi hibag
activity. Exanples of the platinum agent include cisplatin,
par apl at iael Inedst stiltedand exaldngicdoingl Bramplosy dfo tise enplremsiear may
target drug include trastuzumab, rituximb, imatinib, gefitinib,
erl oti ni Be eJ&sitedmabThpoheetzoftbl sannetnibnisnd sodatepipal
Exanpl es of the hornmone agent include dexanet hasone, finasteride, and
t anoxi f egxapedRs édegteathd nsileldegiCde -iordladde timdectdrdods g, (Fhiawgey
and interleukin 2. [0041] The cancer therapeutic agent of the
present PAVSHEIT0RVFRY 56 1dsed GV dowhikeat ikdiinGih &0Carédrl deariagyive
Exanpl es of the cancer therapy include surgery, radiation therapies
(i ncl udi RFPGEHFe NSV ATherdpgerey bef KR fE@UsEr Pl oB6r on FR@®tron
capture therapy, and proton bean heavy ion beam therap¥é, VR- gui ded
f ocused ﬁﬁpr§§§u480§§ﬁg§W?}°@ﬁﬁot@@@aﬁ@PmpédﬁépPéﬁﬂen@? 12t drf, >3
per cut aneous et hanol i njection therapy, .and enbagl ot herapy. 50042 The
cancer tREFAPELLVE 58 PséﬂnﬂhévﬁsgséﬁFlﬁﬁWéntiBHeiEOEFfEE%'véyﬁ em
vari ous cancers gf a ngg&al (includin%,a h n),.. .Exanpl es of the
target cHR¥ePSi ROLGAESCardPiofas CRIER Sad lphadyidéalr &&fc &g ngeal
cancer, taongue cancer, |u cancer, _hreast cancer, esqgphageal cancer,
ctomnch SanedE, CRREGrec YRR B ne ator o PRt Cda e
liver cancgr" gagpreatic ca@ﬁgr, alkbladder cancer, Kkidney cancer,
prost ati €UCANEEFY RaltgrYAL trEPEHBIRE  "and thyroid cancer: and

sar conms ﬁ@ggéas ost eosar conma, chondrosarconma, rhabdonyosarcons,
Ieionyosé , |liposarcoma, angi osarcoma, fibrosarcona, |eukem a,

mal | gnant Iyn&%%W%bs%n%e ek%w%referably a dhfr gene expression-
defective CHO-originating cell line (deletion in dhfr gene
expression) or SP2/0 (see Urland, G. et al., Effect of gamma
rays at the dihydrofeclate reductase locus: deletions and

inversiocons; Somat. Cell. Mol. Genet. Vol. 12, 1986, p. 5555-
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[ 0043] The cancer therapeutic agent of the present invention may be
di ssol ved in an aqueous solution, preferably a physiologically

adapt abl e buffer such as Hanks' solution, R nger's solution, or
buf f ered physi ol ogi cal saline. Also, the therapeutic agent may have
the form of suspension, solution, enmulsion, or the like in an oily or

aqueous WY Clfhg [R0AdAInathe wWlosage of, thesancer-diherapruti & %%&tn@f
the present invention, which varies in accordance with the synptom

adm ni st naid OH el e WA eI Piloi AGe artlibodfed RRIdEA Wid) Neetk,
thereof, i's preferably, for ‘exanple, 37 to 3,700 MBq for one

treat ment1 ofg aqul t269-0AB]. The hosheceancek hbekapedirkeadgent ofirkhe
present invention is generally adm nistered parenterally. For

exanpl e, ddie@Rneeo.t herapedtieiageBt kspiBkaeHednts. Bost cells may
subcut aneousl y, intravenous, intranuscle, intraperitoneally) or

adm ni st efeebdrfiater mldongt rans meeesaldus . tmansmsaliloh technique is
transplunonarily, etc. [0046]
not limited and specific examples thereof include
transfection {including calcium phosphate method, DEAE method,
lipofection, and electroporation), DNA incorporation by use
of an envelope (e.g., Sendal virus), micro-injection, and
infection by use of a viral (e.g., retrovirus or adenovirus)
vector (see Current Protocols in Molecular Biology, Chapter 9
Introduction of DNA into Mammalian Cells, John Wiley and Sons,
Inc.). Among them, incorporation of a plasmid into host
cells through electroporation is particularly preferred.
[0029]

The recognition site in cadherin of the anti-cadherin
antibody of the present invention is preferably a region from
1 to 655 of SEQ ID NO: 2.
f0030]

The anti-cadherin antibody of the present invention is
preferably produced from a hybridoma PPMX2016, PPMX2025,
PPMX2029, PPAT-052-02, PPAT-052-03, PPAT-052-09, PPAT-(052-24,
PPAT-052-25, PPAT-052-26, or PPAT-052-28, or an transgenic
CHO cell line PPAT-052-27c, PPAT-052-02c, PPAT-052-03c, PPAT-
052-09¢, PPAT-052-21c, PPAT-052-24c, PPAT-052-25c, PPAT-052-

26c, PPAT-052-28c, or PPAT-052-29c. 1In the present

specification, the numbers attached to PPMX cor PPAT are given
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The cancer diagnostic agent of the present invention may be used in
tunor imaging. In the case where a patient has a tunor in which CDH3
protein is expressed, the cancer diagnostic agent of the present

i nvention accunul ates in the tunor. Thus, the tunmor can be inmaged by
detecting radiati on by neans of an apparatus such as a single photon
em ssi on {PMPRURA- tIMH ARV SRFGHL I R REH AJRIE €1 8100 tQmogr aph
(PET), or a scintillation canera. For exanple, by use of the cancer

di agnost i a1 f iR tHYY ediobdai-he dhrraRewdic ef fect  of

t he cancer therapeutic agent of the present invention can be

predi ctedqgoefigre adm nistration of the therapeutic agent. The

di agnostic agent is admnistered to a patient before the treatnent,
and the tunor A sddmgad i wdhed: td ghRcImE adi@y i ohiseratgdi-dditherin
superior effect of the therapeutic agent can be predicted as potent.
The di agrestitedBgant gryrdrenised it debadnmidieddie ddhefaapautinen the
effect. The diagnostic agent of the present invention is adm nistered
to a pat irenrtiostia k&S meecdi-Vethdikel artdt-rerihasitnh addieddieriapeidddL as a
agent of the present invention or any other treatnment so as to inmage
t he t unorcanbarough rapridtdid R de tanre adepardenic twadiiatiadiidattive
accunul ati on of the diagnostic agent, the expansion or shrinkage of

t he t unometedr vihicme ttan rael ickseriwed met@041jabeled ahtd -anidheady f or
use as a diagnostic agent preferably recogni zes an epitope

conpet it iang ibody tilsenspeuttisc sagemice riviolie gpoaftéralklgentt.ne anti body
recogni zes the sane epitope as that recognized by the therapeutic
agent. Most priefaandlsisy oft hena herapewtiiac regenta andr<t e tdi lagmesltide
agent are the sanme anti body. [0048] The cancer diagnostic agent
of the préserum~MWerfion ishgeneraldsy diffai steretvo-BSubiR) ,

i ntravenously. However, the cancer diagnostic agent nay al so be

adni ni st eopgeartdr i(&/Ty)., Theontoshge Faer eot romhivh-94r i ESr)n gold-198
accordanc?%MAth t he synptom ggpinistration route, body wei ght, age,
etc. of d pau)enteirgupaedOBhdl e /i depdeRdRaldlyPhior daeammpisé 3 650
1,120 MBq,for one treatnment of ult. Exanples [004%h . The
present ilnveént i-oi uiien igaxtl Ofe (deder ir bdd s tdet?diZl (DY Biay &fismuth-213
exanpl es, %pich shoul d not be construed as limting the invention
thereto. ((0830) BeamErE~-166prodEet iron 6B réemaBi5e ( Jan@ingefgutetium-
Sol uble CDH3 (sCDH3) protein in which the Gterm nal transnmenbrane
regi on had’bdenldeél-eted was produced to serve as an i nmunogen for

producing an anti-CDH3 anti body. | 90., 153 177
Among these radidactive metals, Y, Sm, and Lu are

preferred, from the viewpoints of half-life, radiation energy,
ease of labeling reaction, percent of labeling, complex
stability, etc.
[0032]

A non-cytotoxic radicactive metal suitably employed in
a cancer diagnostic agent is not limited and examples therecof
include technetium-99m (**™T¢), indium-111 (***In), indium-113m
(}**™In), gallium-67 (*'Ga), gallium-68 (®®Ga), thallium-201
(*°'71), chromium-51 (°!Cr), cobalt-57 (°'Co), cobalt-58 (°%co),

cobalt-60 (*°Co), strontium-85 (%¥Sr), mercury-197 (**’Hg), and
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(1) Production of soluble CDH3 antigen expression vector PCR
was performed by use of a CDH3 full-length cDNA as a tenplate and a
forward primer (SEQ ID NO 3: CGCGGTACCATGGEGGECTCCCTCGT,
(hCDH3FUl1lFW) and a reverse prinmer (SEQ ID NGO 4:
CCGTCTAGATAACCTCCCTTCCAGGGTCC, (hCDH3S01bRV)), which had been
desi gned s rs-tgy afpthfy a segnment corresponding to the CDH3
extracellular region (1-654 in SEQID NO 2, hereinafter referred to
as sCDH3gA)z; The reaction was perfornmed by use of KOD-Plus (product
of Toyobo) and under the foll ow ng conditions: 94C 15 sec, 55C 30
sec, and 68C HseoddhE e wddoactive MtLr ol atdon «f dhe H6R -
reaction, the reaction mxture was subjected to agarose gel
el ect r opheresirsn and id@E8!, pirece HA MR Gcidand meft A tafgelt isige
(about 2.0 kbp) was cut out. The target sCDH3cDNA was recovered from
the gel piceepy iusecRfcta QWA Uitk gelt iexdadeirdion ditdidarygdueis athe
Qui agen) . In order to insert sCDH3cDNA into an expression
vect or pErdlane- Hiss BursGeHS el twas wirttatse d-awl itda disor e @gda1dticon
enzynes Kpnl and Xbal. The thus-obtained fragnent was inserted into
pPEF4/ nyc<HliesBrwh)i ¢ hak dedgn flareatedonmtllexd.heIaanher edtisi-pirbdnced
enzynes Ki pnl and Xbal, by use of T4 DNA |igase through a routine
t echni quenoddtfareeby nan bexdyr, e $$ieo r avE ctaart ipte-dretEDHI-cmed-driessitvds  bound
yi el ded. [0051] (2) Expression of soluble CDH3 protein
Accordi ngot ahe pmdtioeeldhefr ian aFtGENEY twisn sfhec etz Iedgpdt irgy x ek@fent .
CHO cells were inoculated to a 10-cndi aneter dish on the day before
transf ect[i0®34]and the cells were cultured overnight. Thereafter, an
expressi on vector pEF4-sCDH3-myc-H s (8 ng) and an FuGENE6 regent (16
m.) were ni xedxsndieserafmtfhree eneRRMI-chéA tiedi urea 00 Moy fmunitre
m xture was allowed to stand at roomtenperature for 15 m nutes. The
r esul t antsugihx eucenpdsxadded ude tiHe cplinoddineude diivgiiyefsorsuch as 8-
transfection. Two days after transfection, cloning was perfornmed
t hr ough hivdiroikygudiniodtlingn By agsd ooty aal igelldaws, of Tesgenty (Zeadidine
Sol ubl e CDH3-expressing CHO cells were sel ected through Western
bl ot t i ng OBy A& Ngn sartiialer Mpe apsiodiosniale  afisedp Ydsrddget CofP-
SANTA CRUZ Bl OTECHNOLOGY). Cell |ines which exhibited high | evel of
secr et | oRitHOS SRR Y @FiitiCe SHSle CETRHOTEN & SHIPGRSYS0 INava Mk ifo fundod 1ine
sel ected to _obtain a sol ubl e CDH3-expressing CHO cell line (EXZ1702).
The t husS&8ILEEC8d (Solubl &CCBHIP*&eF e s SITG* @b ce BN XEEXTL702) wer e
cultured for 72 hours in three roller bottles (each _culture area:
1,500 cn®)PRCEHOXeChm f reB St @RIEHOTSSSEFAC 10333 L F6tiNe) and
(product of lnvitraq ?n), nd the cul ture supernatants _were recovered.
I

The t husSBBE&LRSACE fuﬁ@%sﬁﬁﬁFﬁﬁpgﬁtSN§§ E5bcCEd e 15t FiTidry
chr omat ogr.aphy by ans of Hi sTrap.(registered trademark) HP _colu
roduct a Bl 1 ra (A '

(pr oduct SOEraoRbal EROure s GYEOHBICOL ardeger Hor: Parbrzol 1117

chr omat ogr aphy .b ans of, Superdex (regi stere r ademar.k 00 p

col urm ( JPORGUR HR IR R Eino Pa LSS R aRBeY A G Ay cq i B

sol uble %g%}%%h%%% %Egbngg%s%kloride; {3) ethylenediaminetetraacetic
acid (EDTA), diethylenetriaminepentaacetic acid (DTPA), and
compounds having a similar skeleton (dihydroxyethylglycine,
diaminopropanolte traacetic acid, ethylenediamine diacetic
acid, ethylenediaminedipropionic acid hydrochloride,

hydroxyethylethylenediaminetriacetic acid,

ethylenediaminetetrakis (methylenesulfonic acid), glycol ether
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Exanpl e 2: Establishnent of CDH3-expressing CHO cell |ine For

obtaining a cell line for anti-CDH3 anti body screening, a CHO cell
line expressing full length CDH3 was established. (1) Production of
CDH3 gene expressi on vector In order to insert full-length

human CDH3 DNA represented by SEQ ID NO 1 into a mammal expression
vect or PERHUMMLtdSB {duioductcof, IHkdag8Mendditnid cdengt dehuman. i 4,

DNA was treated with two restriction’enzymes Egon’ (product of
Takara_Birfy;dMfieyle A fbalod QAU fi Jakala Bk ddicd aiB7C for one
hour. The 't hus-obt ai ned fragnent was inserted into pEF4/nyc-Hi sB

whi ch hadyikegmdgReb oM dih dde: isank: 1St 1t il 14t renzEtes: Rpnilg and
Xbal, by use of T4 DNA |igase (product of Pronmega) through a routine

t echni queyi tWharRiy b EXReS HON v aatiar i IRERA- R HPIGHH su MBshic acid)
produced. [0053] (2) Acquisition of stable CDH3-expressing line

Accor di ng #ig ol iimdtsecial, afr iadt HyulEENE ddegi ist@iad ddeadeneiddd 6 methyl
transfection reagent (product of Roche Diagnostics K K ), 8 x 105 CHO

cel | s wemgrsmoyicatgd o D10, cmidic®iArl dEn, 0N ddid idayw heft vyl
transfection, and the cells were cultured overnight. Thereafter, an

expr essi @DTEECticio tPRRAyGRIPanG IHSI HZ8 it raid st FRWEENre veegst HTER,

M) were mxed with serumfree RPM 1640 nedi um ( product of

S| GVA- AL [BRIcTih e(4QQ sldtlh)i,o caracth dides A% IX DR, Werga 1ad G o ySlteadidi ddenz y 1
roomtenperature for 15 mnutes. The resultant m xture was added to

t he cel | EOTA, ute leigquiddbdeort iraansicdeinon. EDMR,days after

transfection, cloning was perforned through limting dilution by use

of a sel ectlicdmideagent] afidelmtien)zyl EDTA, Gladrasmiafor@biid Ifam ilddbemgtyh
expressing CHO were sel ected through Western blotting by use of an
ant i - c- Mg Pidp n ecldo mel 1 edmtiicloaidye y(l@nddiedte nofy ISANPA ) CRUEZ Bl (@TECHNALQGY) .
As a result, a CDH3 full-length expressing CHO cell |ine (EXZ1501)
was sel ecedd aag ag yedloddddemanghilcH , &xHildoittedd aldiogit ilce vl i dof ( BEXPBr)essi on
and high proliferation. The reacti on between EXZ1501 and a commerci al
ant i - CDH2 , dntlithod e zgevodweengin <RAD ISYSTENBCavds eorifd rif@TA)hr ough
flow cytonetry. That is, CDH3 protein expression on the cell nenbrane
of EXZ1501 “wd@s ldohfitrmed.adyodsse tBeginsiaenc3:1, A, §d Udtitert refa cattiic GRHR!
nmonocl onal antibody (1) Production of nonocl onal antibody by use of
sol ubl e CBHEIZYrotleidn 7ad Oart stngifdgeis lododecane (Cyclen), 1,4,8,11-

tetraazacyclotetradecan (Cyclam), isothiocyanobenzyl DOTA,
and isothiocyanobenzyl NOTA.
[0035]

Among these metal-chelating reagents,
isothiocyanobenzyl DOTA, methylisothiocyanobenzyli DTPA,
cyclohexylisothiocyanobenzyl DTPA are preferred, from the
viewpoints of ease of incorporation reaction of metal-chelate
to antibody, percent of labeling, complex stability, etc.
[0036]

The radicactive metallic element may be bound to the
anti-cadherin antibody through a routine method. 1In one

procedure, a metal-chelating reagent is reacted with an anti-
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Sol ubl e CDH3 protein (50 lig) dissolved in physiological saline was
m xed with an equal anount of Titer-MAX Gold (registered tradenmark)
(product of Titer Max), and the m xture was intraperitoneally and
subcut aneously injected to MRL/I pr mce (Japan SLC inc.) for initial
i mruni zation. Subsequent irmmunization procedures were performed by

i ntraperidongaliy AR sdeutanaqusian ) HRY4:109.4 tloaﬁefle é%ﬁlrsc?r, and
m xt ure of soluble CDH3 protein (25 rg) and Titer-MAX Gol d prepared

in the sam ?&@@Ix‘so—@wlese davs: af tared ihala i Zal i a St e e GRldS,
were prepared fromthe mce under aseptic conditions, and the cells
were fusethgyth nouse nyel oma cells S22/ 0-Agl4d or P3- X63- Ag8. 653

t hrough a generally enpl oyed pol yet hyl ene gl ycol nethod. [0055] (2)
Sel ection of am ivyDHG R+ botyr PQtuct Ny dWPrddoMBshcer diadi®stion

of anti-CDH3 antibodies were perfornmed through flow cytonetry by use

of a ful ladeanotd¥ GRS prequrassidardorceldnd ina (FEXMELINe of anti-
Speci fically, fuII-Iength CDT-fI-expressing CHO cel I's (EXZ1501) were
renmoved fo=eMer icUldntiddulyatte bietaleatHd1t sl Y dRTA-PBERE ant for
suspended in FACS solution to a cell concentration of 1 x 106
cel I s/ nL.acthenceld: suspensineemas lilnociHatet t-cads- wHidedqy .at enko a
concentration of 50 ILL/well, and a hybridoma cul ture supernatant was
added t hetcdten,raftdld ol i-addaatiromrati A ar B IEtiHe Seantpl ate
was washed twice with FACS solution (200 pL/well), and Al exa Fl uor
488- | abelpad fantab-lyppuse 109G geatl. F( ah's),2 ngueodueif sofadliwilt r:ogery) twasl :
added thereto, followed by reaction at 4C for 30 m nutes.
Subsequert.| yInt hedpkate aasawashedht wbte wethoBEACBhsokutienadardifil ow
cytonetry was performed, to thereby sel ect hybridomas producing an
ant i body anttiidlody @ds] thd cCoHElexpmes sieag efiiOace sre fAs s Inesulded 4@
cl ones PPMX2016 to PPAT-052-28 were obtained. Through flow cytonetry,
it was camfkiatmed whatatdld dathd hyBrilddmad redetsed thairt v, particularly
CDH3- expressing CHO cel |l s (EXZ1501) and NCI - H358 but do not react
wi t h CHOpgelflexabAnt ilbodilesondr g puri Thednfimbert hé hbtademmodatbtileds)
supernatant by neans of Protein G colum and enpl oyed in the
subsequeire rexpériiradhe r Iavemd ibiesl vs alage ted daiinilddress b yPRIE2016. noNl TE
BP-897), PPMX2025 (NI TE BP-898), PPMX2029 (NI TE BP-899), PPAT-052-02
(NI TE BPmde)JlapPNm@m— G@r(ONIg'hEl"BIT?D]IO@@)F marsma@@iy@gq TR similar
BP-1036), PPAT052-24 (NI TE BP-1037), PPAT-052-25 (N TE BP-1038),
PPAT- 052 L eZbn(iRIPE BRS] G99pardng BRATIOS2CREEN TE 1B G40 R rere
deposited with Incorporated Admi nistrative ency, the National
| nstitut @O@lﬂﬁ@@hﬁ@rtéwda'n&%\ma&aﬂfo@ 159 ni (ks Patent
Deposi tary -8, Kazusakamatari, Kisarazushi, Chlba Ja a%)
Febr uar y P¥®, 1E@IGO@nHOJaH§éﬂ97f8 poet ql0056] EX&FH-e SEI- CI&Hﬂﬁg of
ant i body %enes (1) A DNA fragnent encodi ng the V-region of a npu
nmonocl on&lPVant Phody 8 d HHunmdRoCBasIeRES Qtored 1t Nr-oGdh - h&TESI-| G dé65)r
procedure. Cytoplasm c_RNA was, isolated fromthe nouse_hybri doma
cells th@@@&h §7ﬁéthodAaFEEpﬁgéHe}ﬁ'atB%cDH@H?r(Qﬁuﬁhe 8R&pi d and
quantltatl reparatlon of .cytoplasmc RNA froms nunber,s of
cell's, iﬁf@ @éﬁ)spseh@ﬁﬁgtfad%?§ln g3 0gely( P93 PF, IRt
proviso i f the.di uti.on buffer. disclosed
ocument SRR GUELEECTEELC SaTRrFACD- b Epheerisi g, a5 L 385
pH: ed. Mre specifically,
hybr|donﬁl%@lﬁ?emﬁﬁg%gubggﬁ&eﬁolﬁ¥ RETTNE 5&@9@Pt(é@688R@f0 agtt°

cont 117 ugBERORE ltalﬂe'}ﬁ:b%% o PEnod O opilasrg S anZr nabad - cabout o
200 ni) 10mM Tri.s- HC 7
1%1w/v) QB@a f‘tﬁ&%m@%?%l ;H %rgl( 9“%' :;8)1 (%éop:g[’ \5?33 a&ﬁ%‘ “The

m xture %%63%%bjected to extractlon wi th phenol and chloroform To

The cancer therapeutic agent or cancer diagnostic agent
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[0057] (2) Production of cDNA library from RNA prepared from
hybri domas For synthesizing a single-strand cDNA, there was
prepared a reaction m xture (20 nmL) containing the above-prepared
cytoplasmc RNA (0.5 to 3 ng), 50mMM Tris-HCL (pH 8.3, room
tenperature), 75mM KC1, 3mM MgCl 2, and 10nM DTT), a random pri nmer

(100 ng) .o, 0. SEMANIR - @and, SURSIRE R dd {FSHRIse 44 anseldpiase,

product of Invitrogen) (200 units). 'The mxture was incubated at 42C

for 50 mtas. s tHs tdwsy syt fteosﬂn%ﬁdatci(fe!}lﬁ %arh{ﬁryirv@sa ey 80 A Bsor .

tenpl ate of polynmerase chain reaction (PCR) w thout™ perform ng

further tieaid®nicriB0R8lon 3y APldrd 1GAIdON Pl %?ﬂl%é%f’&%ﬂﬂgq@on.
vari abl e region of anti-CDH3 anti body through PCR All the priners

enpl oyed i dite @Rerd imenise MRl esiiitasized Didikd@ide Ryshamc
Science Co., Ltd. [0059] A Prinmers for use in PCR anplification of a

gene encoidir MISE derfhd MIVGJTRHANE: agent WOl N0 1w 1R MRl i-
sets were enployed: (i) a DNA priner having, at the 5 end, a

honol ogy dzaiHde Rk fiarddamh 4 Heeta iyt v 0,1 At thecBe ende ar
honol ogy to a J-chain gene in the nouse L-chain, and (ii) 7-set

primers hawing,f@mdike ion,enthe adROMIRgY Yo dde rli-thaigy signal part
and an antisense priner having, at the 3' end, a honology to the KC
part (KVILaapdlisensd iy idveradi Roineys age a0haid) g1eaednton fvas fegid«ar .ned

by use of the two prinmer sets, whereby a nouse i mmunogl obulin L-chain
vari abl e [o@pagn DNA fragnment was obtained fromthe cDNA. The priner
sequences are as follows. [0060] (i) 4-Set sense priners for nouse
L- chai n vari abites reagiiorcacdtenting ant ibodAc cavrdi anigh itray "dPhaghl dAicplay - A
Laborat ory Manual -, Barbas Burton Scott Silverman,” PROTOCOL 9.5, 17
sense primeeras land €3 arerdr Souprd e eter ¢ isyritvhesiczac sy ddokkaicdomcer
System Sci ence Co., Ltd. [0061]
tissue and exhibits high cancer cell-toxic activity. Thus,
the antibody is a useful cancer therapeutic agent which less
damages the tissue other than cancer tissue and which has
high safety. Also, the anti-cadherin antibody containing a
radicactive metallic element bound thereto has an anti-cancer
activity remarkably higher than that of a corresponding anti-
cadherin antibody. The anti-cancer activity is remarkably
high particularly when the mole ratioc of antibody to
chelating agent is 1 : 0.1 to 1 : 4.5.
[0040]

The cancer therapeutic agent of the present invention
may be used in combination with another anti-cancer agent.
Examples of such an anti-cancer agent include an alkylating
agent, an antimetabolite, a microtubule inhibitor, an

antibiotic anti-cancer agent, a topoisomerase inhibitor, a

platinum agent, a melecular target drug, a hormone agent, and
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VK sense (FR1 part) m xture of the followng 17 prinmers was
enpl oyed as a VK sense pri ner. 5' - GAY ATC CAG CTG ACT CAG CC 3
(degeneracy 2): SEQID NO 5 5 -GAY ATT GIT CTC WCC CAG TC 3
(degeneracy 4): SEQID NO 6

a biologics. Examples of the alkylating agent include
nitrogen mustard anti-cancer agents (e.g., cyclophosphamide),
nitrosourea anti-cancer agents (e.g., ranimustine), and
dacarbazine. Examples of the antimetabolite include 5-FU,
UFT, carmofur, capecitabine, tegafur, TS5-1, gemcitabine, and
cytarabine. Examples of the microtubule inhibitor include
alkaloid anti-cancer agents (e.g., vincristine) and taxane
anti-cancer agents (e.g., docetaxel and paclitaxel).
Examples of the antibiotic anti-cancer agent include
mitomycin C, doxorubicin, epirubicin, daunorubicin, and
bleomycine. Examples of the topoisomerase inhibitor include
irinotecan and ncgitecan having topcisomerase I
inhibitingactivity and etoposide having topoisomerase II
inhibiting activity. Examples of the platinum agent include
cisplatin, paraplatin, nedaplatin, and oxaliplatin. Examples
of the molecular target drug include trastuzumab, rituximab,
imatinib, gefitinib, erlotinib, bevacizumab, bortezomib,
sunitinib, and sorafenib. Examples of the hormone agent
include dexamethasone, finasteride, and tamoxifen. Examples
of the biologics include interferons o, B, and vy and
interleukin 2.

[0041]

The cancer therapeutic agent of the present invention
may be used in combination with a cancer therapy. Examples
of the cancer therapy include surgery, radiation therapies
(including gamma knife therapy, Cyber knife therapy, boron

neutron capture therapy, and proton beam/heavy ion beam
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5' -GAY ATT GIG MIM ACT CAG TC-3' (degeneracy 8): SEQID NO 7

therapy), MR-guided focused ultrasound surgery, cryotherapy,
radiofrequency ablation, percutaneous ethanol injection
therapy, and embolotherapy.
[0042]

The cancer therapeutic agent of the present invention
is effective on various cancers of a mammal (including a
human). Examples of the target cancer include carcinomas
such as pharyngeal cancer, laryngeal cancer, tongue cancer,
lung cancer, breast cancer, esophageal cancer, stomach cancer,
colorectal cancer, uterine cancer, ovarian cancer, liver
cancer, pancreatic cancer, gallbladder cancer, kidney cancer,
prostatic cancer, malignant melanoma, and thyroid cancer; and
sarcomas such as osteosarcoma, chondrosarccoma,
rhabdomyosarcoma, leiomyosarcome, liposarcoma, angicsarcoma,
fibrosarcoma, leukemia, malignant lymphoma, and myeloma.
(0043]

The cancer therapeutic agent of the present invention
may be dissolved in an aqueous solution, preferably a
physiologically adaptable buffer such as Hanks' solution,
Ringer's solution, or buffered physiological saline. Also,
the therapeutic agent may have the form of suspension,
solution, emulsion, or the like in an o0ily or agquecus vehicle.
[0044]

The dosage of the cancer therapeutic agent of the
present invention, which varies in accordance with the
symptom, administration route, body weight, age, etc. of a

patient in need thereof, is preferably, for example, 37 to
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5|

GAY ATT GIG YTR ACA CAG TC-3' (degeneracy 8): SEQID NGO 8

3,700 MBg for one treatment of adult.
[0045]

The cancer therapeutic agent of the present invention
is generally administered parenterally. For example, the
cancer therapeutic agent is injected {(e.g., subcutaneously,
intravenous, intramuscle, intraperitoneally) or administered
transdermally, transmucosally, transnasally, transplumonarily,
etc.

(00461}

The cancer diagnostic agent of the present invention
may be used in tumor imaging. In the case where a patient
has a tumcr in which CDH3 protein is expressed, the cancer
diagnostic agent of the present invention accumulates in the
tumor. Thus, the tumor can be imaged by detecting radiation
by means of an apparatus such as a single photcon emission
computed tomograph (SPECT), a positron emission tomograph
(PET), or a scintillation camera. For example, by use cof the
cancer diagnostic agent of the present invention, the
therapeutic effect of the cancer therapeutic agent of the
present invention can be predicted before administration of
the therapeutic agent. The diagnostic agent is administered
to a patient before the treatment, and the tumor is imaged.
When high accumulation is observed, the superior effect of
the therapeutic agent can be predicted as potent. The
diagnostic agent may be used for determining the therapeutic
effect. The diagnostic agent of the present invention is

administered to a patient who has received the treatment with
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5" GAY ATT GIR ATG ACM CAG TC-3' (degeneracy 8): SEQ ID NO 9

the therapeutic agent of the present invention or any other
treatment so as to image the tumor. Through monitoring the
time-dependent variation in accumulation of the diagnostic
agent, the expansion or shrinkage of the tumor over time can
be observed.

[0047]

The antibody for use as a diagnostic agent preferably
recognizes an epitope competitive to a therapeutic agent.
More preferably, the antibody recognizes the same epitope as
that recognized by the therapeutic agent. Most preferably,
the therapeutic agent and the diagnostic agent are the same
antibody.

[0048]

The cancer diagnostic agent of the present invention is
generally administered to a subject intravenously. However,
the cancer diagnostic agent may also be administered
arterially. The dosage thereof, which varies in accordance
with the symptom, administration route, body weight, age, etc.
of a patient in need thereof, is preferably, for example, 37
to 1,120 MBg for one treatment of adult.

Examples
(0049]

The present invention will next be described in detail
by way of examples, which should not be construed as limiting
the invention thereto.

[0050]

Example 1: Production of soluble CDH3 antigen
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5 GAY ATT MAG ATR AMC CAG TC-3' (degeneracy 16): SEQ ID NO 10

Soluble CDH3 (sCDH3) protein in which the C-terminal
transmembrane region had been deleted was produced to serve
as an immuncogen for producing an anti-CDH3 antibody.

(1) Production of soluble CDH3 antigen expression vector

PCR was performed by use of a CDH3 full-length cDNA as
a template and a forward primer (SEQ ID NO: 3:
CGCGGTACCATGGGGCTCCCTCGT, (hCDH3FullFW)) and a reverse primer
(SEQ ID NO: 4: CCGTCTAGATAACCTCCCTTCCAGGGTCC, (hCDH3SolbRV)),
which had been designed so as to amplify a segment
corresponding to the CDH3 extracellular region (1-654 in SEQ
ID NOQ: 2, hereinafter referred to as sCDH3cDNA}. The
reaction was performed by use of KCD-Plus (product of Toyobo)
and under the following conditions: 94°C-15 sec, 55°C-30 sec,

and 68°C-90 sec (30 cycles)).

After completion of the PCR reaction, the reaction
mixture was subjected to agarose gel electircphoresis, and a
gel plece conteining a band of a target size {(about 2.0 kbp)
was cut out. The target sCDHE3cDNA was recovered from the gel
piece by use of a QIA quick gel extraction kit (product of
Quiagen) .

In order to insert sCDH3cDNA intoc an expression vector
pEF4/myc-HisB, sCDH3cDNA was treated with two restriction
enzymes Kpnl and Xbal. The thus-obtained fragment was
inserted into pEF4/myc-HisB which had been treated with the
same restriction enzymes Kpnl and Xbal, by use of T4 DNA
ligase through a routine technique, whereby an expression

vector pEF4-sCDH3-myc-His was yielded.
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5|

GAY ATT CAG ATG AYD CAG TC-3' (degeneracy 12): SEQ ID NO 11

[0051]
(2) Expression of soluble CDH3 protein

According to a protocol of an FuGENE6 transfection
reagent, B8 X 10° CHO cells were inoculated to a 10-cm—
diameter dish on the day before transfection, and the cells
were cultured overnight. Thereafter, an expression vector
pEF4-sCDH3-myc-His (8 pg) and an FuGENE6 regent (16 pL) were
mixed with serum-free RPMI 1640 medium (400 pL), and the
mixture was allowed to stand at room temperature for 15
minutes. The resultant mixture was added to the cell culture
liquid for transfection. Two days after transfection,
cloning was performed through limiting dilution by use of a
selection reagent (Zeocin).

Soluble CDH3-expressing CHO cells were selected through
Western bleotting by use of an anti-c-Myc moncclonal antibody
(product of SANTA CRUZ BIOTECHNOLOGY). Cell lines which
exhibited high level c¢f secretion into the culture
supernatant and high proliferation were selected to obtain a
solublé CDH3-expressing CHO cell line (EXZ1702). The thus-
selected soluble CDH3-expressing CHO cells (EXZ1702) were
cultured for 72 hours in three roller bottles (each culture
area: 1,500 sz) with serum-free medium CHO-S-SFM-II (333
mL/bottle) (product of Invitrogen), and the culture
supernatants were recovered. The thus-obtained culture
supernatant was subjected to affinity chromatography by means
of HisTrap {registered trademark) HP column (product of GE

Healthcare Bio-science) and gel filtration chromatography by

26



5 GAY ATY CAG ATG ACA CAG AC-3' (degeneracy 4): SEQID NO 12

means of Superdex (registered trademark) 200 pg cclumn
(product of GE Healthcare Bio-science), to thereby acquire
soluble CDH3 protein.
[0052]
Example 2: Establishment of CDH3-expressing CHO cell line

For cobtaining a cell line for anti~CDH3 antibody
screening, a CHO cell line expressing full length CDH3 was
established.
(1) Production of CDH3 gene expression vector

In order to insert full-length human CDH3 DNA
represented by SEQ ID NO: 1 into a mammal expression vector
pEF4 /myc-HisB (product of Invitrogen), the full-iength human
CDH3 DNA was treated with two restriction enzymes Kpnl
(product of Takara Bio Inc.) and Xbal {prcduct of Takara Bio
Inc.) at 37°C for one hour. The thus-obtained fragment was
inserted into pEF4/myc-HisB which had been treated with the
same restriction enzymes Kpnl and Xbal, by use of T4 DNA
ligase (product of Promega) through a routine technique,.
whereby an expression vector pEF4—CDH3-myc-His was produced.
[0053]
(2) Acquisition of stable CDH3-expressing line

According to a protocol of an FuGENE (registered
trademark) 6 transfection reagent (product of Roche
Diagnostics K.K.), 8 x 10° CHO cells were inoculated to a 10-
cm-diameter dish on the day before transfection, and the
cells were cultured overnight. Thereafter, an expression
vector pEF4-CDH3-myc-His (8 pg) and an FuGENE6 regent (16 uL)

27



5 GAY ATT GIT CTC AWC CAG TC-3' (degeneracy 4): SEQID NO 13

were mixed with serum-free RPMI 1640 medium (product of
SIGMA-ALDRICH) (400 pL), and the mixture was allowed to stand
at room temperature for 15 minutes. The resultant mixture
was added to the cell culture liquid for transfecticn. Two
days after transfection, cloning was performed through
limiting dilution by use of a selection reagent (Zeocin).

Clones of CDH3 full-length expressing CHC were selected
through Western blotting by use of an anti-c-Myc monoclonal
antibody (product of SANTA CRUZ BIQOTECHNOLOGY). As a result,
a CDH3 full-length expressing CHO cell line (EXZ1501) was
selected as a cell line which exhibited high level of
expression and high proliferation. The reaction between
EXZ1501 and a commercial anti-CDH3 antibody (product of R&D
SYSTEMS) was confirmed through flow cytometry. That is, CDH3
protein expression on the cell membrane of EXZ1501 was
confirmed.
[0054}
Example 3: Production of anti-CDH3 monoclonal antibody
{1l) Production of monoclonal antibody by use of soluble CDH3
protein as an immunogen

Soluble CDH3 protein (50 pg) dissolved in physioclogical
saline was mixed with an equal amount of Titer-MAX Gold
(registered trademark} (product of Titer Max), and the
mixture was intraperitoneally and subcutaneously injected to
MRL/1lpr mice (Japan SLC inc.} for initial immunization.
Subsequent immunization procedures were performed by

intraperitoneally and subcutanecusly injecting, to the mice,
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5" GAY ATT GAG CTS ACC CAA TC-3' (degeneracy 8): SEQ ID NO 14

a mixture of soluble CDH3 protein (25 pg) and Titer-MAX Gold
prepared in the same manner. Three days after final
immunization, spleen cells were prepared from the mice under
aseptic conditions, and the cells were fused with mouse
myeloma cells SP2/0-Agl4 or P3-X63-Ag8.653 through a
generally employed polyethylene glycol method.

[C055]

(2) Selection of anti-CDH3 antibody-producing hybridomas

Selection of anti-CDH3 antibodies were performed
through flow cytometry by use of a full-length CDH3-
expressing CHO cell line {(EXZ1501).

Specifically, full-length CDH3-expressing CHO cells
(EXZ1501) were removed from a culture plate by treating with
2mM EDTA-PBS and suspended in FACS solution to a cell
concentration of 1 x 10°% cells/mL. The cell suspension was
inoculated to a 96-well plate to a concentration of 50
pL/well, and a hybridoma culture supernatant was added
thereto, followed by reaction at 4°C for 60 minutes. The
plate was washed twice with FACS solution (200 pL/well), and
Alexa Fluor 488-labeled anti-mouse IgG-goat F(ab')2 (product
of Invitrogen) was added thereto, followed by reaction at 4°C
for 30 minutes. Subseguently, the plate was washed twice
with FACS solution, and flow cytometry was performed, to
thereby select hybridomas producing an antibody which binds
t0o CDH3-expressing CHO cells. As a result, 40 clones
PPMX2016 to PPAT-052-28 were obtained. Through flow

cytometry, it was confirmed that all the hybridomas reacted
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5" GAY ATT STR ATG ACC CAR TC-3' (degeneracy 16): SEQ ID NGO 15

with CDH3-expressing CHO cells (EXZ1501) and NCI-H3538 but do
not react with CHO cells. Antibodies were purified from the
hybridoma culture supernatant by means of Protein G column
and employed in the subsequent experiments. Among the
selected hybridomas, PPMX2016 (NITE BP-897), PPMX2025 (NITE
BP-898), PPMX2029 (NITE BP-899), PPAT-052-02 (NITE BP-1034),
PPAT-(052-03 (NITE BP-1035), PPAT-052-09 (NITE BP-1036), PPAT-
052-24 (NITE BP-1037), PPAT-052-25 (NITE BP-1038), PPAT-(052-
2% (NITE BP-1039), and PPAT-052-28 (NITE BP-1040) were
deposited with Incorporated Administrative Agency, the
National Institute of Technology and Evaluation, Patent
Microorganisms Depositary (2-5-8, Kazusakamatari, Kisarazu-
shi, Chiba, Japan) on February 10, 2010 and January 18, 2011.
[0056]

Example 4: Cloning of antibody genes

(1) A DNA fragment encoding the V-region c¢f a mocuse
monoclonal antibody to human CDH3 was cloned through the
following procedure. Cytoplasmic RNA was isolated frem the
mouse hybridoma cells through a method disclosed in a
document (Gough, "Rapid and quantitative preparation of
cytoplasmic RNA from small numbers of cells,"” Analytical
Biochemisty, 173, p. 93-95 (1988)), with the provisc that
instead of the dissolution buffer disclosed in the document,
a TNE buffer (i.e., 25mM Tris-HCl, pH: 7.5; 1%NP-40; 150mM
NaCl; 1mM EDTA, pH: 8.0)was employed. More specifically, 5 x
10° hybridoma cells were suspended in the TNE buffer (200 uplL),

to thereby dissclve cell membranes, and cell nuclei were
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5" GAY RTT KTG ATG ACC CAR AC-3' (degeneracy 16): SEQ ID NGO 16

removed through centrifugation. To the thus-obtained
cytoplasma supernatant (about 200 uL), an extraction buffer
(10mM Tris-HC1l, pH: 7.5; 0.35M NaCi; 1% (w/v) SDS; 10mM EDTA,
pH: 8.0; 7M urea) (200 pulL) was added. The mixture was
subjected to extraction with phenol and chloroform. To the
thus-obtained RNA solution, glycogen (product of Roche, Cat
No. 901393) serving as a carrier was added. Then, ethanol
was added to precipitate the product. The RNA precipitate
was dissolved in sterilized distilled water (10 to 50 pL) to
a cytoplasmic RNA concentration of 0.5 to 2 pg/ul.
[0057]
(2} Production of cDNA library from RNA prepared from
hybridomas

For synthesizing a single-strand cDNA, there was
prepared a reaction mixture (20 pL) containing the above-

prepared cytoplasmic RNA (0.5 to 3 pg), 50mM Tris—-HC1 (pH:

8.3, room temperature), 75mM KC1l, 3mM MgCl,, and 10mM DTT), a
randem primer (100 ng), 0.5mM dNTP, and Superscript II
(reverse transcriptase, product of Invitrogen) (200 units).
The mixture was incubated at 42°C for 50 minutes. The thus-
synthesized cDNA library was employed as a template of
polymerase chain reaction (PCR) without performing further
treatment.

[0058]

(3) Amplification of a gene encoding a variable region of
anti-CDH3 antibody through PCR

All the primers employed in the experiments were
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5" GAY ATT GIG ATG ACB CAG KC-3' (degeneracy 12): SEQ ID NO 17

synthesized by Hokkaido System Science Co., Ltd.
[0059]
A. Primers for use in PCR amplification of a gene encoding
mouse L-chain V-region

The following two primer sets were employed: (i) a DNA
primer having, at the 5' end, a homology to the FR1l part and
4-set primers having, at the 3' end, a homology to a J-chain
gene in the mouse L-chain, and (ii) 7-set primers having, at
the 5' end, a homology to the L-chain signal part and an
antisense primer having, at the 3' end, a homology to the KC
part (KVL antisense primer). Polymerase chain reaction was
performed by use of the two primer sets, whereby a mouse
immunoglobulin L-chain variable region DNA fragment was
obtained from the cDNA. The primer sequences are as follows.
[C060]
(i} 4-Set sense primers for mouse L-chain variable region
cloning

According to "Phage Display —-A Laboratory Manual-,
Barbas Burton Scott Silverman," PROTOCOL 9.5, 17 sense
primers and 3 reverse primers were synthesized by Hokkaido
System Science Co., Ltd.
[0061]
VK sense (FR1 part)

A mixture of the following 17 primers was employed as a
VK sense primer.

5/ -GAY ATC CAG CTG ACT CAG CC-3" (degeneracy 2): SEQ ID
NO: 5
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ACT
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ACY
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TC-3'

TC-37
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TC-3'
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TC-3"
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5' GAY ATT GIG ATG ACC CAG WI-3' (degeneracy 4): SEQID NO 19

5" GAY ATT GIG ATG ACA CAA CC-3' (degeneracy 2): SEQ ID NO 20

5' GAY ATT TTG CTG ACT CAG TC-3' (degeneracy 2): SEQ ID NO 21 [0062]
J antisense (4-set prinmers) J1/J2 antisense priner (1)

NO:; 19

57 GAY ATT GTG ATG ACA CAA CC-3" (degeneracy 2): SEQ ID
NO: 20

57 GAY ATT TTG CTG ACT CAG TC-3' (degeneracy 2): SEQ ID
NG: 21
[0062]
J antisense (4-set primers)
J1/J2 antisense primer (1)

5/ -GGS ACC AAR CTG GAA ATM AAA-3’ (degeneracy 8): SEQ ID
NO: 22
J4 antisense primer (2)

5" -GGG ACA AAG TTG GAA ATA AAA-3’: SEQ ID NO: 23
J5 antisense primer (3)

5’ -GGG ACC AAG CTG GAG CTG AAA-3': SEQ ID NO: 24
J1/J2, J4, J5 antisense primer mixture (4)
[0063]
(ii) 7-Set primers for mouse L-chain variable region cloning
VK sense (signal peptide part)

The primers were obtained through nucleotide sequence
modification of a2 mouse Ig-primer set (Novagen; Merck, Cat.
No. 69831-3) such that restriction enzyme sites were removed.
A~-set sense primer

5" -ATGRAGWCACARKWCYCAGGTCTTT-3’: SEQ ID NO: 25
B-set sense primer

5’ -ATGGAGACAGACACACTCCTGCTAT-37: SEQ ID NO: 26
C-set sense primer

5" -ATGGAGWCAGACACACTSCTGYTATGGGT-3" : SEQ ID NO: 27
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5'-GGS ACC AAR CTG GAA ATM AAA-3' (degeneracy 8): SEQ ID NO 22 J4
antisense prinmer (2) 5 -GGG ACA AAG TTG GAA ATA AAA-3': SEQ ID NO 23
J5 antisense prinmer (3) 5 -GGG ACC AAG CTG GAG CTG AAA-3': SEQ I D NO
24 J1/J2, J4, J5 antisense primer mxture (4) [0063] (ii) 7-Set
prinmers for nouse L-chain variable region cloning VK sense (signal
pepti de paragt sense Thelfsy ntisctwere wbtidinet i mouyh hutewide
sequence nodi fication of a nouse I g-prinmer set (Novagen; Merck, Cat.
No. 69831-3) %uc%ﬂ@&ﬁﬁRGQQQTG%T¢%@W%ﬁ§?%@G%WT%%ka?é FREQOVR N0 A- 3%t
sense primer 5'- ATG?AGV\CACAKV\CYCAGGTCTTT 3': SEQ ID NO 25 B-set
sense primer %' =4 T WG 1 PO IRNG: sef

sense prinmer 5f- ATGGAGMCAGACACACTSCTGYTATGEEH 3': SEQID NG 27
E-set sense primer (mixture of the folloW1ng 3 primers)

5" -ATGAGTGTGCYCACTCAGGTCCTGGSGTT-3": SEQ ID NO: 30

57 -ATGTGGGGAYCGKTTTYAMMCTTTTCAATTG-3 = SEQ ID NO: 31

5" -ATGGAAGCCCCAGCTCAGCTTCTCTTCC-37: SEQ ID NO: 32
F-set sense primer (mixture of the following 4 primers)

5’ -ATGAGIMMKTCIMTTCAITTCYTGGG-37: SEQ ID NO: 33

57 -ATGAKGTHCYCIGCTCAGYTYCTIRG-3": SEQ ID NO: 34

57 -ATGGTRTCCWCASCTCAGTTCCTTG-3": SEQ ID NO: 35

5/ -ATGTATATATGTTTGTTGTCTATTTCT-3' : SEQ ID NO: 36
G-set sense primer {(mixture of the following 4 primers)

5’ -ATGAAGTTGCCTGTTAGGCTGTTGGTGCT-3": SEQ ID NO: 37

5’ -ATGGATTTWCARGTGCAGATTWTCAGCTT-3": SEQ ID NO: 38

5" -ATGGTYCTYATVTCCTTGCTGTTCTGG-3Y : SEQ ID NO: 39

57 -ATGGTYCTYATVTTRCTGCTGCTATGG~3" : SEQ ID NO: 40
KVL antisense primer
ACTGGATGGTGGGAAGATGGA: SEQ ID NO: 41
[0064]
B. Primers for use in PCR amplification of a gene encoding
mouse H-chain V-region

The following two primer sets were employed 4-set
primers having, at the 5' end, a homology to the mouse H-
chain signal part and a primer having, at the 3' end, a
homology to the IGHC part; and 1-set primers having, at the 5

end, & homology to the FR1 part and 2-set primers having, at
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0-set sense prinmer (mxture of the followng 2 priners)

5' - ATGAGGRCCCCTGCTCAGMTYTTGE WICTT-3': SEQ I D NO 28

5' - ATGGGCWICAAGATCRAGTCACAKWYYCWGG- 3' @ SEQ ID NO 29 E-set sense
prinmer (mxture of the follow ng 3 priners)

5' - ATGAGTGTGCYCACTCAGGTCCTGGGIT-3': SEQ I D NO 30

AT AR A PR bt NS NG P G Ldie SH9 Y

(e, b s BOSTE” Shac gopragspertommed by use of
2, - ATAKGTHCXT %TFCAdKEﬁGYTYééﬁsCTI RG'gw e (%Qa::)%\c%%esé‘%nmunoglobulin H-chain
5' - ATGGT G 3. I i

5 - ATGTATATATET IGHIGICTATEIGT. 350 SEQLP Q) 305 8k SIS Sl e
:

(m xture OW hg pri

5' - ATGAAGLT éﬁé%é%%ﬁ%ﬁ%gr -3 QID NO 37

5" -ATGGA% ﬁ-%‘lzlo O ID NO 38

5'-ATGGTYg5 VTCCTTGCTGITCTGG 3': SEQ I D NO 39

5' -ATGGT\; VITRCTGCTGCTATGG- 3': SEQ ID NO 40 KVL antisense priner

ACTCGATGGTQUAAGRLONo SEQUR Mookl ] WSt RJTELS i e 11 PR

anplificati'on of a gene encodi ng nouse ain

fol | owi ng it WQ R r’f%rig%%tls paene emlgyed i4is&l prinmers having, at the

5' end, a honology to the nouse H chain signal part and a priner

having, at thesend i NOnRQEY% it Hde K9 R dor ANy ko @ludd®er s
having, at the 5 end, a honology to the FRL part and 2-set priners

having, atr33cdife i3 @hthnd QMR 1 1the SMRUSS I, Chaldn )congliant
region (1GHC). Pol ynerase chai'n reaction was perforned by use of the

two primer 1§e@on%%r,e%p%e@%li%%,i RN eQruldan ildrcha 'An\t@_'ﬂo%@l &
regi on DNA fragnent was isolated fromthe cDNA. The prinmer sequences
are as fall@wns [(@B8Ak 2.12.2).
5 -ATG GRA TGS AGC TGK GTM ATS CTC TT-3’ (degeneracy:
32): SEQ ID NO: 42
5’ -ATG RAC TTC GGG YTG AGC TKG GTT TT-3’' (degeneracy:
8): SEQ ID NO: 43
5/ -ATG GCT GTC TTG GGG CTG CTC TTC T-3’: SEQ ID NO: 44
5/ -ATG GRC AGR CTT ACW TYY-3’' (degeneracy: 32): SEQ ID
NO: 45
[0066]
(ii)Primers for mouse H-chain variable region cloning
VH sense (FR1 part)

These primers were designed by nucleotide seguence
modification of sense primers disclosed in a document (Tan et
al, "Superhumanized" Antikodies: Reduction of Immuncogenic
Potential by Complementarity-Determining Region Grafting with

Human Germline Sequences: Application te an Anti-CD281,
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(i) Primers for nouse H-chain variable region cloning VH sense
(signal part: 4-set priners) These prinmers were synthesized
according to Current Protocols in Inmmunol ogy (John Wl ey and Sons,
Inc.), Unit 2.12 C oning, Expression, and Mdification of Antibody V
Regi ons (Table 2.12.2). 5 -ATG GRA TGS AGC TXK GIM ATS CTC TT- 3
(degener atyurrd?)) o SERQmDINRgA2L 69 (2E2)ATG RAQ TH-Q XE3 YTG AGC TKG
GIT TT-3' (degeneracy: 8): SEQID NO 43 5 -ATG GCT GIC TTG GGG CTG
CTC TTC T-3' :5'SEEAG B'ND MAH GTK ATAS GRS AGRY GIT- AOWdydh&racy: 256) ¢
(degeneracy: 32): SEQ ID NO 45 [0066] (ii)Primers for nouse H chain
vari abl e §Epildh Nb:oMitng VH sense (FRL part) These prinmers were
desi gned by nucl eoti de sequence nodification of sense priners

di scl osed’l et idoourmentar(tTarerete alyirteSupmmmaoraniaet"arshtd)bodi es:
Reduction of | nmmunoogeni c Potential by Conpl enentarity-Determ ning
Regi on G af ti righan phinemrans Goted i gree Setfusriods  depphéoation ¢ the
Anti-CD281, Journal of |Imunology 169 (2002), p. 1119-1125).

5' - SAG GTSIINARICHE SAGWBAGSTEW Gba3 Yldegunararycarp3s) argk@ Uep NAth6
VH anti sense (antisense primer comon to 3 and 4) The prinmer
was desi gridd e durf derfe ey atidusie dig@-he nucl eoti de sequence so that
the primer can be annealed with all the isoforns of nouse |1gG

5' - CAS CCC CAT ¢S 1€ AFF G TWedetferGoy: (B9ersE@ D NO - ££Q ID
NO: 47

[0067]
Example 5
Production of chimera anti-CDH3 immunoglobulin expression
vector
Production of expression plasmid

Through PCR employing DNA Engine (Peltier Thermal
Cycler, MJ Research, Bio-Rad), each variable regicn of the L-
chain and the H-chain of an anti-CDH3 mouse monoclonal
antibody was amplified by use of the primers described in
Example 4. Each of the thus-amplified DNA fragments was
incorporated into a sub-cloning vector pGEM (product of
Promega). The nucleotide sequence of the DNA fragment was
determined by use of a universal primer which binds to T7 and
SP6 promoter of the wvector. The thus-obtained nucleotide
sequences of the L-chain and H-chain wvariable regicns of the
anti-CDH3 antibody were searched by IMGT/V-QUEST Search page
(http://imgt.cines.fr/IMGT vquest/vquest?livret=0&0Option=mous

elg), whereby completion of cloning of the antibody genes was
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[ 0067] Exanple 5 Production of chinmera anti-CDH3 i nmunogl obul in
expression vector Production of expression plasmd Thr ough PCR
enpl oyi ng DNA Engi ne (Peltier Thermal Cycler, NJ Research, Bio-Rad),
each variable region of the L-chain and the Hchain of an anti-CDH3
nouse nonocl onal anti body was anplified by use of the priners

descri bed, J ¥l |l e 4. Each of the thus-anplified DNA fragnments was

i ncorporated’into ‘a sub-cloning vector pGEM (product of Pronega). The

nucl eoti de sequence of trpeea%\%%ogfln%g% g\é{@%rgeg,(ergggr}eogit aSUS_LE‘iI}QIeCii to

. =)
uni versal priner Whi chEBin pr ofrot'er o e vVector.

The thus-Qpt %l%%%@ﬁ?ﬁ?ﬁ%%%%ﬁf ‘%fci?[i% lsChajd 1angd HEha Rhe

vari able regions o anti bo wer e searched by

| MGT/ V- : - :
(Nt p: 1T Gt TR v GRS RS RS AL R AR QL Frgion
wher eby camphietiieRy ofo drRNiG OfedhRiidny idedy gerasIvess i ramd
Next, a gene encodi ng the human CK regi'on was |linked to the cloned
gene encaging e i@ 10fcHANG larfeh @ erfi o k& i+ Clid idd \pbhes
and a gene encodi ng the human CK1 region was |linked to the gene
encodi ng Whe Yyrediean Ay tike Aiahaidhgtthet issrodasiganedak- ehai aiaad

H chain chineric anti body genes were synthesized in full |ength by
GenScri ptrretfudnle UMBoddrequerey wifs cRdamiusiedVas QR idizae so as
to obtain efficient gene expression in producing cells (according to
a net hod Girse)iesed demKidRale stfion Gl RRidiMZ ddlan feicdighnevel a
expression of human erythropoietin (EPO in mammalian cells, Gene,
199, 199fhethod?9¥s30bsedSpecidiicald w1 .i,n ddRrcage iafi datahal Forf erighhe
pur pose of effective translation, an essential DNA sequence (Kozak,
M, J., Alevetasikpsiossiuel edt indasnpreegediragdike iAUGHHT)t iiad arana@ddmn
enhance translation in mammalian cells. J. M. Biol. 196, p.

947- 950, cE983),, ceingnall gPeptlicdd ,ofp .nM2eSe 0KV, BhecVidegildg, olnt hie
L-chain of the anti-CDH3 anti body, and the human CK regi on were

] uxt aposed sien ctfhiLs corader,, fand thes puirgiosen ofn 2fife ctiitves twene ladded ,t @an
both ends (Nhel on the 5 side and EcoRl on the 3' side). The chinera
H-chai n wasemtepdr @A 3eiversany Koenaker M.Eadh ,0Att Heasyntsiesi zed
genes was cut with Nhel and EcoRl, and the cut fragnent was

i ncor por ated sottidesn pexegreedsidon hee@Uér 1mCACES dyetonsiom tehdaMivel site
and the EcoRl site, to thereby produce an anti-CDH3 chinmeric anti body
L- chai n éxpredsitdony éct ormpEAGaSs- Ic@K 1land JH- ¢1edi-n Béxgr-edsiton pre o950,
pCAGGS- 1 GH. [ 0068] Exanple 6: Production of chimera anti-CDH3

i munogl 8387 n Stiablkd eeprasisi @f westser IGKV, theoV megliiozi g the L-
hi gh-1 evel expression of a genetically nodified anti body gene in CHO
cells, thkbeénwad phedaced -EDHSX gmesdicoly ,veatdorthienthemat € gegion were
di hydrof ol ate reductase (dhfr) gene |inked to a CW pronoter sequence
and havi Ag¥pePpsadsiigndhifa®risedn ERcorEGatiedlon enzymeg s ifesd WEtity
a chineric antibody-stably ex ressin%/produang cell line, there was
pr oduced 2896GALES ek Hr €8sisor t O Lo Ahiséigia adisF Fgete Mad iseen

i ncorporated. Specifically, into pCAGES-1GH and pCAGGS- 1 GK, which are
transi enti€presEnenchieebesii-ghahhr vgenBr BEIFRY aCWICpFeRBt BRNARA-
poly A signal was incorporated. Each of a nouse dhfr gene having _a
CW promBeél &idthekgrakhesdrescgcars 5980 oo yiADsiNivdl angs £CORL,
anplified through PCR. These genes in m xture formwere |inked

t oget her 21Rr $igh CBERITARECRY Miafd HCOSPOE AkES ddd&d 3o FRF SEHES of

the linked product, to thereby acquire a,gene fr&ggynt of Hi.ndlIll-CW
pr onot er KE£ARTIRFASHS| PeAVESRdITE. Migd Friagmémd iSO &4 Hemt &©

pCAGGS- | GH or CAGEE—IGK at the Hndlll ,sites, to.therehy obtain

pCAGGS- | é@eﬁg- P& id ﬁé&és@r“%w ot raﬁ/-t\.l&}ﬂ‘?éfs & &ssi on

vectors enabl e chineric antibo%% expressjion wth a CAG pronoter, and
expression vector pCAGGS-IGK and H-chaln expression vector

pCAGGS-IGH.
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[0069] Exanple 7: Establishing a chinmera anti-CDH3-produci ng CHO
cell line CHO dhfr cells (G Urlaub et al., Isolation of

Chi nese hanster cell mutants deficient in dihydrofolate reductase
activity, Proc. Natl. Acad. Sci. USA 77, p. 4216-4220, 1980) were

si mul t aneously transforned by use of two plasmds (linear plasmds
obt ai ned fpyoagutting circular plasmds with Pvul in an
anpicillin-resistant gene); i.e., a pCAGGS-| GKCW-dhfr-A vector for
chi mera anfdnmfAH% L il essi O nditd arRGAGEH T GiinfdbdiiduAn
vector for chimera anti-CDH3 H chain expression. Electroporation was

per f or med b e &g rfs Amxardqrqaduct of Lonza). DNA fragnment (2
ng/ sanple; in the case of L-chain plasmd or Hchain plasm d) was

added to a 0. Ipdr Arexai £l regtiiofroradvan G dudiet €O ajendag chXi 03
cells and a pul se was applied. [0070] The cells which had
under gonencelietitadd por@aibcly weiree added e« d, sameas Wwhdigieihdad kecco
medium (IMDM : free of HT) containing 10% di al yzed FBS that is free

of HT (Hexptpeosdnrirhiveestol irftemwdiing) .a Hisel dafesl etfd ereducaresfee ctdhdin, )
t he medi um was changed to an | MDM nedi um free of 10% di al yzed FBS,
2mM L- gl yteard rid nkanad ddl,a amMl mewtndtrean sfeanredc el heeriencs gladot &d by
use of 1 ng/nmL (A18, to thereby acquire clones of a chineric

ant i body-sprovduicineg pesnt iiveocgldrdtiate. Subsequently, gene

anplification was perfornmed by use of the clones sel ected by using

(418. 2- Round Emmplgrfadoatirgn avash jperdfior reedt ibpd@6GriMlalnd 1, 000nM

met hotrexate (MIX), and cell lines which can produce a chinmera CDH3

ant i body eayess 15Q /e otIC imy loedul tlume , s iipemeataas P nesive ek taa lpGA636Ed .

The thus established chinera anti-CDH3 anti body-stably expressing CHO

cel | |inexpwerse ideposiated vintte Widoiper atrdd Admienibstd dtsiere Agency,

the National Institute of Technol ogy and Eval uation, Patent

M cr oor gamicompobapesi-t abpecfi607a] 1y Tabke pFAGGS-IGH and pCAGGS-IGK,
which are transient expression vectors, a dhfr gene having a
CMV promoter and poly A signal was incorporated. FEach of a
mouse dhfr gene having a CMV promoter and a Kozak sequence
and SV40 poly A signal was amplified through PCR. These
genes in mixture form were linked together through PCR, and
an HindIII site was added to both ends of the linked product,
to thereby acquire a gene fragment of HindIII-CMV promoter-
Kozak-dhfr-poly A-HindIII. The fragment was inserted into
PCAGGS~IGH or pCAGGS-IGK at the HindIII sites, to thereby
cbtain pCAGGS-IGE-CMVp-dhfr-A and pCAGGS-IGK-CMVp-dhfr-A.
These expression vectors enable chimeric antibody expressiocn
with a CAG promoter, and expression of a dhfr gene with a CMV
promoter, whereby a chimeric antibody can be effectively

produced through gene amplification.

[0069]
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Cell line Accession No. Cell line Accession No. PPAT-052-02c N TE
BP- 1041 PPAT-052-25c NI TE BP-1046 PPAT-052-03c NI TE BP-1042
PPAT- 052- 26¢C

Example 7: Establishing a chimera anti-CDH3-producing CHO
cell line

CHO dhfr cells (G. Urlaub et al., Isolation of Chinese
hamster cell mutants deficient in dihydrofolate reductase
activity, Proc. Natl. Acad. Sci. USA 77, p. 4216-4220, 1980)
were simultanecusly transformed by use of two plasmids
(linear plasmids obtained by cutting circular plasmids with
Pvul in an ampicillin-resistant gene); i.e., a pCAGGS-IGK-
CMV-dhfr-A vector for chimera anti-CDH3 L chain expression
and a pCAGGS-IGH-CMV-dhfr-A vector for chimera anti-CDH3 H
chain expression. Electroporation was performed by means of
Amaxa (product of Lonza). DNA fragment (2 pg/sample; in the
case of L-chain plasmid or H-chain plasmid) was added to a
0.1mL Amaxa electroporation CHO buffer containing 3 x 10°
cells and a pulse was applied.

[0070]

The cells which had undergone electroporaticn were
added to an Iscove's Modified Dulbecco medium (IMDM : free of
HT) containing 10% dialyzed FBS that is free of HT (H:
hypoxanthine, T: thymidine). Three days after transfection,
the medium was changed to an IMDM medium free of 10% dialyzed
FBS, 2mM L-glutamine, and HT, and neo+ transformed cells were
selected by use of 1 mg/mL G418, to thereby acquire clones of
a chimeric antibody-producing positive cell line.
Subsequently, gene amplification was performed by use of the
clones selected by using G418. 2-Round amplification was

performed in 250nM and 1,000nM methotrexate {(MTX), and cell
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NI TE BP-1047 PPAT-052-09c NI TE BP-1043 PPAT-052-27c NI TE BP-1048
PPAT-052-21c NI TE BP-1044 PPAT-052-28c N TE BP-1049

lines which can produce a chimera CDH3 antibody (about 50 to
100 mg/L-culture supernatant) were established. The thus
established chimera anti-CDH3 antibody-stably expressing CHO
cell lines were deposited with Incorporated Administrative
Agency, the National Institute of Technology and Evaluation,
Patent Microorganisms Depositary.

(0071]
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PPAT- 052- 24c NI TE BP- 1045 PPAT-052-29c NI TE BP-1050 [0072] Exanple

8: Acquisition of purified antibodies The anti bodies were

purified fromthe culture supernatant by use of protein A [0073]

Exanple 9: Confirmation of affinity Through a conpetitive

met hod, the affinity of the nouse anti-CDH3 anti body was conpared

wi th that Toafbthe_L chimera anti-CDH3 anti body. In the conpetitive

nmet hod, t[he a]TeTi rJi ty of the anti-CDH3 anti body was determ ned through

fl ow cyt|aratlr yid8D, FACS |Galdelsdldnliyp useceil caneer cel | s| MNeslH368, No.

whi ch arietameus2t@ dbe CDHIITEgBrexiess| bRATEI425-.25E0074]| NITE BP-1046
PPAT-052-03c NITE BP-1042 PPAT-052-26C NITE BP-1047
PPAT-052-09c NITE BP-1043 PPAT-052-27cC NITE BP-1048
PPAT-052-21c NITE BP-1044 PPAT-052-28c¢C NITE BP-1049
PPAT-052-24c¢ NITE BP-1045 PPAT-052-29¢ NITE BP-1050
[0072]

Example 8: Acquisition of purified antibodies

The antibodles were purified from the culture
supernatant by use of protein A.

[0073]
Example 9: Confirmation of affinity

Through a competitive method, the affinity of the mouse
anti-CDH3 antibody was compared with that of the chimera
anti-CDH3 antibody. In the competitive method, the affinity
of the anti-CDH3 antibedy was determined through flow
cytometry (BD, FACS Calibur) by use of cancer cells NCI-H358,
which are known to be CDH3 high expression cells.

[0074]

Specifically, an antibody serially diluted sample {400
png/mL to 24 ng/mL) (50 pL) and an Alexa488-labeld antibody (4
pg/mL) (50 pL) were added to and mixed on a 96-well plate.
NCI-H358 cells were removed from a culture plate through
treatment with 2mM EDTA-PBS, and the cells were suspended in
an FACS scoluiion (1%BSA PBS) to a concentration of 1.5 x
10%/mL.. an aliquot (100 pL) of the suspension was added to
the wells containing the antibody mixture. After addition,

reaction was performed at room temperature for 60 minutes,
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Specifically, an antibody serially diluted sanple (400 pg/niL to 24
ng/m.) (50 RL) and an Al exa488-1| abel d anti body (4 pg/nL) (50were
added to and m xed on a 96-well plate. NCI-H358 cells were renoved
froma culture plate through treatnent with 2nM EDTA- PBS, and the
cells were suspended in an FACS solution (1¥BSA PBS) to a

trati f 1. 106/ .. | i ..(100. | f it [

et added Ib ke RS EonCHAING THE M Sbd) MR Ay AT O
ddi ti on, ti f d t ture for .60 m.nut

and the BTG VRS WAEREBCPREA Y LA LFACSEBIIEI GHEEI00 LIGRLT)

det or m nlE e cligh 11ou ey arct 1P e inied FrR Aty PRy 1S

det erm ne oug onetry.

Lni ol on of e ) @xaA8c Lehel ey anpd o s, calgul kg Jgom o

GEO nean val ue, as conpare obtai ne e reaction only

with the l@b@i%gﬁ%ﬂﬂ%é% Qfgéhlt?:‘b?iqku(l]at%gf "o Eﬁh%@txﬂéﬁq{j% lue

as
concentration OW Nng %1 n i'tion was cal cul ated, and the data

. : 1:.G fofini - j f
ver e CO"%ETE%\&:;})d gnl(}hﬁt%atl s d e, A tHen'rte\éC?t\i%éPQ{'rLléfr] ggft)rf%wgolfi

(rmouse ant PPAT- 052-27c (chirmeric anti body

Virtuall iff ar i ffint ser the two
anti bodi é\sl@‘[a%g'%]qa%gl?plaglt?(g{do&r o u?%?éﬂ%qdf Fgge?ggwgﬁg?’bodi es (1)
Bondi ng RAMALAR r@aRLidRO0Y owing AD@NHARAY wRs dissalived died RS ehe
(50nMM Bi ci ne- NaOH, 150nmM NaCI, pH. 8.5) to an anti body concentration
of 10 nyldd:a SRRA }lRIpardsot hi ocyanobenzyl DOTA (B-205, product of
Macr ocyclics) was dissolved in DMSO to a concentration of 10 ng/ .

The two sol utimns wershdWixathd Qeuetiher: 8 s da i Wt Bieca@td oise
nol e of antibody to DOTA 1 : 1 (adding ratio 1 : 1), 1 : 3 (adding

ratio 1 an3ibodly)l andl@readdigrg 27at | @hkmerkQ) andnhddie thoddrg .was
stirred and allowed to stand at 25C for 17 hours. After term nation

of reactivartulahe yf @acidi@T dteridd & ivas it edsbybwanedbetween the
desalting col um (PO-10, product of GE Healthcare, 17-0435-01) with
PBS. The tfval laomiibgdianrt.i bodi es were used: PPMX2016, PPMX2025,
PPMX2029, PPAT-052- 27c, and PPAT-052-28c.
[0075]
Example 10: Production of labeled antibodies
(1} Bonding DOTA to antibody
An antibody was dissolved in a buffer (50mM Bicine-NaOH,
150mM NaCl, pH: 8.5) to an antibody concentration of 10 mg/mL.
Separately, isothiocyanobenzyl DOTA (B-205, product of
Macrocyclics) was dissclved in DMSO to a concentraticn of 10
mg/mL. The two solutions were mixed together so as to adjust
the ratio by mole of antibody to DOTA 1 : 1 (adding ratio 1 :
1), 1 : 3 {(adding ratio 1 : 3), or 1 : 10 (adding ratio 1 :
10), and the mixture was stirred and alliowed to stand at 25°C
for 17 hours. After termination of reaction, the reaction

mixture was purified by means of a desalting column (PD-10,

product of GE Healthcare, 17-0435-01) with PBS. The following
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[0076] (2) Determ nation of percent of chelate incorporation

The percent of chelate incorporated into anti body was determ ned

t hrough chel atonetric titration. The nodification anti body protein
concentration was determ ned through a customary nethod in advance,
and the nunber of noles of nodification antibody was cal cul ated from

t he nol ecul ar wei ght of 1gG . Ta 1- tandard c ut | 0
TA) Mehodd bR HtTSn e e R R o P s PR
absorptl spect arsenazo Il reagent (0.776 ng) and

met al - greJ{ aélﬁ#;% Oa?@e{}ﬁce (product of Sigma Aldrich) solution (3
m.) were @%fd,%ﬂ and ultrapure water was added to the solution to

adj ust t HEY%i%al vol une to 10 n1_ The resul tant sol ution was stored

t th t L1, sol ut
BOTA vas (@192 %ﬁf&iﬂ# S e O GTHaY éby b egi ¢ 4 Bora o
tandard sol ti bod d
vater . o therlbhy HPARaI e h'ae‘ﬁﬁt?e&llnocﬁoréon%r.abo S e DL B
st andar d ds%l Uty On rtl';[r%% r}EID((j:Ihel moerqu ! I&g_%%)éfﬁ.)q}l Ut I gﬂe( Pﬂgdlékka)é@gn

admi xed Wit tHHe ar senaz Jtion the mXture

was i ncubaled, i, nér%te %%n’?}e@%& i%%qlﬂ%%%lﬂfnlnte%estan ance of

the m xture vva asure at 'a vvave h “of d curve

was dravvr&u%%p;{a%he %Q%g];ér)gqlc%d{;%% e% $ Q%fsto%n%l Ise(sf)

sol uti ons curve e nunber o A nol ecu

pound {0 £ 'fo'n[ %31'_}%%0% R AR% Gl |l t(naeve[oqeeﬂe@er of

DOTA nodi ows the resu

( DOTA- addjn ratl I%%d aﬁgugl yﬁiaggg%#%p FBEB X{JE oROIA 0 fif)

is clear fer er 0 oun tot

ant i body ) %ef %%%etner%%l%% ¢ %ee%nbxaett@emaq@dﬂerwug@l %ftoQQEA
[ 0078] [T e 2] Antibody to DOTA-adding ratio Av.no.of nodifying

DOTA PPMZQAZHAAI NG JR Rkt ry, an arsenazo III reagent (0.776 mg)

and metal-free 5M ammonium acetate (product of Sigma Aldrich)
solution (3 mL) were added, and ultrapure water was added to
the solution to adjust the final volume to 10 mL. The
resultant solution was stored at room temperature in the dark
to prepare the arsenazo III solution. DOTA was dissolved in
ultrapure water, to thereby prepare a DOTA standard solution.
A modification antibody was dissclved in ultrapure water, to
thereby prepare a modification antibody solution. The DOTA
standard solution or the modification antibody solution (10
uL) was admixed with the arsenazo III solution (130 pL), and
the mixture was incubated at 37°C for 30 minutes.
Subsequently, the absorbance of the mixture was measured at a
wavelength of 630 nm. A standard curve was drawn from the
absorbance measurements of DOTA standard solutions. By the

standard curve, the number of DOTA molecule(s) bound to the
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1) 0.9 PPMX2025(adding ratio 1: 3) 2.0 PPMX2025(adding ratio 1: 10)
5.3 PPMX2016(adding ratio 1: 1)

modification antibody was calculated (average number of DOTA
modification).
[0077]

Table 2 shows the results {DOTA-adding ratio and actual
average number of modifying DOTA). As is clear from Table 2,
the number of DOTA molecules bound to the antibody was found

to be determined by the adding ratio of DOTA.

{0078]
[Table 2]
Antibody to DOTA~adding ratio Av. no. of
modifying DOTA
PPMX2025 {adding ratio 1 1 0.9
PPMX2025 {adding ratio 1 3 2.0
PPMX2025 {adding ratio 1 10) 5.3
PPMX2016 {adding ratio 1 1) 0.7
PPMX2016 {adding ratic 1 : 3) 2.1
PPMX2016 {adding ratio 1 : 10) 5.2
PPAT-052-27¢c ({(addding ratio 1 1.8

3)
(Note) PPAT-052-27c¢c was tested only at an adding ratio of 1:3.

[0079]

(3) Preparation of %Ga-, '''In-, or °°Y-labeld antibodies

(i) Labeling with %Ga or ''I

n
Each of the purified PPMX2016, PPMX2025, PPMX2029, and
PPAT-052-27c antibodies and PPAT-052-28c antibody was
dissolved in a buffer (0.25M ammonium acetate-HC1l, pH: 5.5)
to a concentration of 6 mg/mlLi.. A 67GaCl3 soluticn {product of
Fuji Film RI Pharma) or a '*'InCls; solution (product of MDS
Nordion Inc.) was added to the antibody sclution, and the
mixture was incubated at 45°C for one hour.
(ii) Labeling with %
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0.7 PPMX2016(adding ratio 1: 3) 2.1 PPMX2016(adding ratio 1: 10)
5.2 PPAT-052-27c(addding ratio 3) 1 : 1.8

Each of the purified PPMX2029 and PPAT-052-27c
antibodies was dissolved in a buffer (0.25M ammonium acetate-—
HC1, pH: 5.5) to a concentration of 6 mg/mL. A 90YCl3
solution (product of Nuclitec) was added to the antibody
solution, and the mixture was incubated at 45° for one hour.
(iii) Determination of percent of labeling

An aliquot of the labeling reaction mixture was sampled
and subjected to thin-layer chromatography (61885, product of
PALL), to thereby determine the percent of labeling.
Physiological saline was employed as an eluent, and the
radicactivity was measured at the top and bottom ends of a
strip by means of a y-counter. The percent of labeling was
calculated by the following equation.

[0080]
[E1]
Percent of labeling = (bottom end count/(top end count +
bottom end count) )x100 (%)
[C081]

When the percent of labeling reached 90% or higher, the
labeled antibody was used in the subsequent experiment. The
labeled antibodies were purified a desalting column (PD-10,
product of GE Healthcare, 17-0435-01) with PBS.

[0082]

Example 11: Investigation of relationship between percent of
chelate- incorporation and bio-distribution (i.e.,
distributicn in the body)

PPMX2016, PPMX2025, and PPMX2029 were investigated in
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(Not e) PPAT-052-27c was tested only at an adding ratio of 1:3. [0079]
(3) Preparation of 67Ga-,or 9Y-labeld antibodies (i) Labeling with
67Ga or nlln Each of the purified PPMX2016, PPMX2025, PPMX2029,
and PPAT-052-27c anti bodi es and PPAT-052-28c anti body was di ssol ved
in a buffer (0.25M anmoni um acetate-HCL, pH 5.5) to a concentration
of 6 nmgy/nL. A 67GC13 sol ution (product of Fuji FilmR Pharma) or a
1111 nC13 'Somt i9n R CHREGE NS ®F diidtusn e L added F Hfgcent
anti body solution, and the m xture was incubated at 45C for .one hour.
(ii) Lab&f rgsdiate gororporatipsy iy apfiashel Pt 1aded wopmrsozo lanid 1+ 1 -
PPAT- 052-27c anti bodi es was di ssolved in a buffer (0.25M ammoni um
acet at eHC?, 3&9{115.:5) %)s a concentration of 6 mg/nL. A 90YCL3 sol ution

(procuct of MelLsc) WAL UIRANAPO SYA AN At AR
percent Sl Wi, 4 il S ilealig readtion 0 iy
b oduct o ks YIETeRY AShsr Di0g e pereerly O LRl e g
192 e e d o0 B bOLLOM GRS Sod SHAR, B TEama .0l 2
R UL o S R RS
until the average ftumor volume reached 100 te 150 mm® .
Then, to the NCI-H35h8-transplanted mice, ¢'Ga~DOTA-
PPMX2016 antibody (adding ratio 1 : 3 and 1 : 10), °'Ga-DOTA-
PPMX2025 antibody (adding ratio 1 : 3 and 1 : 10), or ®'Ga-
DOTA-PPMX2029 antibody{adding ratio 1 : 3 and 1 : 10) was
administered at a dose of 370 kBg/mouse.
Ninety—~six hours after administration, the mice were
sacrificed to anatomy, and tissues and the tumor were removed.
The weight of each tissue and the tumor weight were measured,
the radicactivity was measured by means of a y-counter
and %ID/g was calculated by the following egquation.
[0083]
[BE2]
$ID/g=(accumulated RI amount/total administered RI amount x

100 (%)) /weight (g)

[(0084]
Figs. 2 to 7 show the results. All the tested

antibodies exhibited enhanced accumulation in the tumor, at a
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When the percent of |abeling reached 90% or higher, the | abel ed

anti body was used in the subsequent experinment. The | abel ed

anti bodies were purified a desalting colum (PO-10, product of CGE
Heal t hcare, 17-0435-01) with PBS. [0082] Exanple 11: Investigation of
rel ati onshi p between percent of chelate- incorporation and
bio-distribution (i.e., distribution in the body) PPMX2016, PPMX2025,
amjPMMﬂ%@W@%ﬂ%ﬁ%ﬁ%ﬁ%&ih3¢é%§%W%i-&%ﬂﬁ%ﬁﬁﬁﬁ%ﬁta
virtue of difference qof percent of chelate incgrporation al ues

( DOTA- addidtyg < &5 QL T 10 puchgenjggced. aggpmulationpirpsplys jgy - H3sg

was cultured in a 10% FBS-cont ai ni n M 1640 nedi.um, and the ,
cul tured FEPEE §Ugéﬁ%%ﬁﬂﬁﬁﬂﬁ¥f’%#§E§H%angﬁda SlFHQHFiaﬂFe§éﬁtFépe
regi on of ch of the nude mce (female, 7-week old, CLEA Japan Inc.)
el e e P Il U e Dasieee Y Fee R Bred

til th / t | ) h 100 to, 150 mmB. Then, , t
Phe No - e S e e A (e S it @ 550, Ao

ratio 1 Td% %qd 1 : 10), 67Ga- DOTAP2MX2025 anti body (adding ratio 1
3 and 1 : @), or 67GaDOTA- PPMX2029 anti body(adding ratio 1 : 3 and 1

: 10) was adm ni stered at dose of..370. kBg/.nouse._. . ieRet V= Sd X_
hours after acf[r%qﬁ 3{ rscai}?wosn?tq eren%uclet V\O/efr eacg“alcnrli StlrcaetdjL Yo Oaérilat ?ry?gié%d

i ssues anhiod URn aere (IDYRd. The el giit of; eagly Ui ssys ang the

tunor weig Were neasur e radioact’ivi'ty vas ‘neasured by ‘neans

o] BB ML 8 AL e L, 43
anmount XI%QQ)(%%)/§@bgﬁﬁq9ﬂbuggo84ﬂhe antibody was accumulated highly
in the liver when the adding ratio was 1 : 10, whereas
accumulation in the liver was low when the ratio was 1 : 3 or
1 : 1, which indicates that adverse side effects such as
radicactive damage are prevented on the liver.
(0086]
Example 12: Investigation of behavior of anti-caldina
chimeric antibody in the body
The behaviors of chimera antibodies PPAT-052-27c and
PPAT-052-28c in the body were investigated.
Firstly, NCI-H1373 was cultured in a 10% FBS-containing
RPMI1640 medium, and the cultured cells were subcutaneously
transplanted into to the right ventral region of each of the
nude mice (female, 9-week old, CLEA Japan Inc.} at a cell
concentration of 4 x 10° cells/mouse. The mice were bred
until the average tumor volume reached 100 to 150 mm’.
Then, to the NCI-H1373-transplaned mice, ''*In-DOTA-

PPAT-052-27¢ (adding ratio 1 : 3) or *'In-DOTA-PPAT-052-28c
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Figs. 2 to 7 showthe results. Al the tested anti bodi es exhibited
enhanced accunul ation in the tunor, at a DOTA-adding ratio of 1 : 3,
as conpared with the case at a ratio of 1 : 10. Such enhanced

accurrul ation results in enhancenment of therapeutic effect. In

addi tion, adverse side effects, which would otherw se be caused by
retenti on Qfqigd aditdasti ve subst ance,ddh Somi@nge] shgans, can be
avoi ded. ([0085] ~Fig. 8 shows the result of admnistration of
67Ga- DOTAPZMX2f2 o it d ROl dMSEi A Os ilx ‘hdurd arder aMhninisd i,
non- cancer - beari ng ‘nude nice (femal’e, 7-week old, CLEA Japan Inc.) at
370 kBg/ rpids eni cEhereit idys tase AGCHMBHALRE, Nigh Y idsdde driyarhavhen

the adding ratio was 1 : 10, whereas accunulation in the liver was

| ow when thii@ 1 aldr@ Wasnolved 3 PhelweibhtWliECBabRdicgakes that tadvenser
side effects such as radi oactive damage are prevented on the liver.

[0086] Exanipie l&rd mesdurgat, ahofrlahadariafy antd el ding gy mydans
anti body in the body The behaviors of chinera anti bodies

PPAT- 052-27G andoBRALr084128e D/ t,He badyuwartednvesti gat ed.
Firstly, NC-H1373 was cultured in a 10% FBS-cont ai ni ng RPM 1640

medi um and t e qul tured Celdisowerte: stdilitaneoreiry—Drarepicarked bifka
to the right ventral region of each of the nude mce (fenmale, 9-week
ol d, CLEA japarnthadcuatuiatdeld icongentyuatdrormsothidghx ak06! azells/grousse.
The mce were bred until the average tunor volunme reached 100 to 150
mB. houklzerftiea taumiNGlsthE3A3ri.r apsplraned-aBeceexhibhteBCEApercent
PPAT- 052-27c (adding ratio 1 : 3) orln-DOTA- PPAT-052-28c (adding
rati o 1 ac®umatlad idosearoft i/ G By reude.gh as 4 1RoUAg difghtowars after
ni nety-si x hours after adm nistration, the mce were sacrificed to
anat ony, aalmd ntiisssads can 6 rich & 2t%u ridY/ gnverte hroenmv ed t efhe dveirghstt 1eft ieach
ti ssue and the tunor wei ght were neasured, the radioactivity was
measur ed [B@8Mdans of a y-counter and % D/ g was cal cul at ed.

Figs. 9 to 11 show the results. PPAT-052-27c exhibited a percent
accunul atfizempile tli¥e HKemegras thitgstas 46% 1 D/ g 48 hours after

adm ni stration. PPAT-052-28c exhibited a percent accunulation in the
tunor as hi gh NeSL-4B%8 Dlag 48 Iioures dft e T B Sstaattisgm daved RE29% 1 30y

96 hours after admnistration. [0087]
medium, and the cultured cells were subcutaneously

transplanted into to the right ventral region of each of the
nude mice (female, 7-week olid, CLEA Japan Inc.) at a cell
concentration of 1 x 107 cells/mouse.

The NCI-H358-transplaned mice were divided into six
groups (n=8). °°Y-DOTA-PPMX2029 antibody (adding ratio 1 : 3)
was administered at a dose of 7.4 MBg/mouse, 5.6 MBg/mouse,
3.7 MBg/mouse, and 1.9 MBg/mouse. As control groups,
unlabeled PPMX2029 was administered at a dose of 80 pg/mouse,

and physiological saline was administered at a dose of 100

pL/mouse. In all the groups, administration was performed

when the average tumor volume reached 100 to 150 mm? .

After administration, the body weight and the tumor
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Exanpl e 13: Xenograft test NCI - H358 was cultured in a 10%
FBS- cont ai ni ng RPM 1640 nmedium and the cultured cells were

subcut aneously transplanted into to the right ventral region of each
of the nude mce (female, 7-week old, CLEA Japan Inc.) at a cel
concentration of 1 x 107 cell s/ nouse. The NCI - H358-t ranspl aned
m ce wer e;cdivtied @b dentne S gl aiiscd NE&Yae 13 0 FRA-PRIMX2020: it | bady s
(adding ratio 1 : 3) was adm nistered at a dose of 7.4 MBg/ nouse, 5.6
MBQ/ nous eyb s rk MBGrTeLSE, cattl nie MBg/dmusel. a4 o rtdnoiln igrtisi,on .

unl abel ed PPMX2029 was adm ni stered at a dose of 80 ng/nobuse, and
physi ol ogicxeg]sal i ne was adm ni stered at a dose of 100 ni/nouse. In
all the groups, adm nistration was perforned when the average tunor
vol ume reachedrilP0 1o ihfvambhe Afdsr mehnIni st ra‘EY-d]QTR-If@mdm/Z quei ght
and the tunor volune were neasured twi ce a week (every 3 or 4 days).
Thi s obsemuatdcaty Wedidtiont insued tlo :da&d) SEkhaifldidredadmmi-tunatn @&t £4d088]
Fig. 12 shows the test results. 90Y- DOTA- PPMX2029 anti body (addi ng
rati o 1 prdpcexhidnaled carthe tmathroseftfiecitt ypr oporti onal to the

radi oactivity. Separately, NCI-H1373 was cultured in a 10%
FBScont ai ni ng FRaM k640l yre NAImM H lahitB tvess oud tturmeet cigl |1 Mir &BS-

subcut aneously transplanted into to the right ventral region of each
of the nudet@icd nof &Fl1d,640 weekival,d,anCl EA] apait unssl Jcedtl sa weeald
concentration of 5 x 106 cel |l s/ nouse. The NCI - H1373-transpl aned
m ce wer eudfiortdeoustly ftaan sprlenised nsg 90 HBORAGPRAT8ZA7 ¢egion
anti body (adding ratio 1 : 3) was adm ni stered at a dose of 5.6
Mm/mms@%m@@1meWmm%@JM§%dﬁa@l%¢&m@emmkmm@@HWWMmmg
was adm nistered at a dose of 60 Rg/nouse, and phyS|oIog|caI sal i ne
was adni dinst.er ed @t c@ldoswrofertO@®tWmouss 5 ik d0° thélgroapse.

adm ni stration mas(Perforned when the average tunor vol une reached
100 to 150 mmsihe N Wﬁ%ﬁﬁ”ﬁﬁﬂﬁ%ﬁ%ﬁq%ﬁlmﬁFetWﬁ¥QNﬁﬂF%RﬁQﬂﬁnﬁﬁuquﬁa
tunor vol une were neasuged twi ce a week (every 3 6ﬁy' . This
obser vat i9R?UREd @618t i-nued Y Tdayf 28 4% 7&@%%. ding r":‘tF’ﬂ'Og
13 shows _t he test results. "Y-DOTA- PPAT-052-27c (ad gratio 1l

exhi bi t ed antl- #Gfo P BRNEST BESh Gt iP0HR5a & Tt e & J&H‘%S\ﬂ @yrd [30689]

Exanpl e 14 | munohi stochem cal stainin
P MBg/mouse. contro? groups, gnlabeled PPMX2029 was

administered at a dose of 60 pg/mouse, and physioclogical
saline was administered at a dose of 100 uL/mouse. In all
the groups, administration was performed when the average
tumor volume reached 100 to 150 mm’.

After administration, the body weight and the tumor
volume were measured twice a week (every 3 or 4 days). This
observation wad continued to day 26 after administration.

Fig. 13 shows the test results. °°Y-DOTA-PPAT-052-27c
(adding ratio 1 : 3) exhibited anti-tumor effect proportional
to the radiocactivity.

[0089]

Example 14: Immunohistochemical staining

50



CDH3 protein expression in a clinical cancer specinmen was confirnmed
by i mmunohi st ochem cal staining of a cancer specinen tissue array.

As cancer specinen tissue arrays, enployed were tissues of pancreatic
cancer (adenocarcinoma), |ung cancer (adenocarcinoma), |ung cancer
(squanous cell carcinoma), and col orectal cancer (adenocarci nona),

whi ch are the products of Shanghai, Qutdo Biotech Co., Ltd. . Each
tissue array 4% RiR HfawSiRf st At tiv & R Y AR SPERITESTA
(pH: 9.0) at 95C for 40 m nutes. Endogenous peroxldase in the array
sli de wadFh&AVATESE W% HEu) %ﬁ&%ﬂa WY i Helud@dSST t he
ENVI SI ON#Ki T roduct of Dako). Subsequently, the tissue array slide
was reacti®F W & 155 AH 3t i - CDH3 ant i body 610227 (product of BD
BIOSCIENCE) or, with 5 I|é¥lﬁL antl-HBs ant i bod t%%§§423 éﬁf atiye
control) at 4& O\Féar”rﬁeg%t SfHEsihtheF SHinAYon SHif S
the tissue arr i.de was furt react.ed mnth a pol ymer, secondary
ant i body Hek &ﬁryr%%l&h el &a%al JoE R S ot oo
tenperat%re for 30, tes The slide Was t hen col ar.- develgp a
col or i ng PESHERE Rﬂh@ﬂ? |%%H%uﬁﬁ?cﬁ¥tr%§ﬁ%%ﬁ%§ AT Hﬁé EP

stai ni ng r b se _of a _hemat o yI|n/e sin. s I .
Fig. 14 ngstrp Cﬁcea(ir esu eX: u( dr?@é’rcage 1S wér’e S z;gt;:%néa1 eb)% |-08I3‘F-tﬁ of

antlbodysh% h%%{ dﬁ %t@%&?c%pt §&%fned Cl ai s

radi oactive d “anti - cadterim ‘anti body, which is obt ai ned

by binding a radio %.tésﬁlgﬁ a%:t dJ 1 selenpnt 19,4 %Elnlh Cc‘:\ &ddld with

anti body via a ne reagent. i oact1ve

netal-laq%l n%l H@p éh blng%ta%pg{dbngoto4ﬁlaln1%e wher ei n

the anti-ca erln 0 a’region “from 17t6°655 of SEQ
I D NO 2 dogﬁgpu% EQ%X&%%E%aQE' e”%&qul% %b%dw%@tﬁ %QH%%t%d with

anti body ac oclaim1l wherern the antl-ca erin

anti body 5 $13HMRAC!y %3%& ank; %dxs lnclude§ 1 HN§ HeAEhRAGITONE K1 t
met al -1 abel ed anti-cadherin anti body according to any oné of clains 1

to 3, thb%b@ukmec@nthﬁéqhersabéeahéggyyyStﬁsleggggefgegbyhglgaeunas
consisting of a chimeric antibody, a humani zed anti body, and a hunman

anti body. reacted yWA-th! B8 #WQ'LO%&E' i L@ ot %lnt'J_%l&%i'ye%l@Qtzh C(?‘#&%Mc‘% of BD

anti body accor ing to any one of clains 1 to wherein

ant i cadhefrigg caRiicrody %Jﬁhnbﬁogé_;%ﬁ' aﬁE‘ELHQQYaHEJ.@oWCH?QL@@QE
anti body produced by an antibody-producing cell represented by an

accessi ony %%@JQQRIeOfCONt-E%l P %%%“HE&E@@S M BRR Milkion
BP- 1034, NI TE BP-1035, NI TE BP-1036, NI TE BP-1037, NI TE BP-1038, NI TE

BP- 1039, wisThaBhRet04kt ,Nahd BRel@4Lsull BB 504%e WNaBEfBRthe43, N TE
BP-1044, N TE BP-1045, N TE BP-1046, NI TE BP-1047, N TE BP-1048, N TE

BP- 1049, retcNeBEWBRh185Q01¢mea kkagmeal yohnanyoafy trkesenanihiedi as.

6. The radi oactive netal -1 abel ed anti-cadherin anti body according to

any one ahcthaliens it the3 FNWISTIONAKIiRE a&ntrioom temperature for 30
minutes. The slide was then color-developed by a coloring
reagent which is included in the ENVISION+Kit, and nuclear
staining was performed by use of a hematoxylin/eosin solution.

Fig. 14 shows the results. Cancer cells were stained by

anti-CDH3 antibody, but normal cells were not stained.
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CLAIMS

1. A radioactive metal-labeled anti-p-cadherin antibody, obtained by a process
comprising binding a radioactive metallic element to an anti-p-cadherin antibody via a metal-
chelating reagent,

wherein the anti-p-cadherin antibody is a monoclonal antibody produced by an
antibody-producing cell of an accession number of NITE BP-897, NITE BP-898, NITE BP-
899 or NITE BP-1040, or a recombinant antibody thereof or a chimeric antibody thereof or a

humanized antibody thereof.

2. The radioactive metal-labeled anti-p-cadherin antibody of claim 1, wherein the
anti-p-cadherin antibody is a monoclonal antibody, produced by an antibody-producing cell
of an accession number of NITE BP-897, NITE BP-898, NITE BP-899, NITE BP-1040,
NITE BP-1044, NITE BP-1048, NITE BP-1049, or NITE BP-1050, or a recombinant

antibody thereof.

3. The radioactive metal-labeled anti-p-cadherin antibody of claim 1, wherein the
metal-chelating reagent is selected from the group consisting of isothiocyanobenzyl DOTA,

methylisothiocyanobenzyl DTPA, and cyclohexylisothiocyanobenzyl DTPA.

4. The radioactive metal-labeled anti-p-cadherin antibody of claim 1, wherein a mole

ratio of the anti-p-cadherin antibody to the metal-chelating reagent is from 1:0.1 to 1:4.5.

5. The radioactive metal-labeled anti-p-cadherin antibody of claim 4, wherein the

mole ratio of the anti-p-cadherin antibody to the metal-chelating reagent is from 1:0.5 to 1:3.
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6. The radioactive metal-labeled anti-p-cadherin antibody of claim 1, wherein the
radioactive metallic clement is a cytotoxic radioactive metal suitable for treating a p-cadherin

expressing cancer.

7. The radioactive metal-labeled anti-p-cadherin antibody of claim 6, wherein the
cytotoxic radioactive metal is selected from the group consisting of yttrium-90 (QOY),
rthenium-186 (**Re), rhenium-188 (**®Re), copper-67 (*’Cu), iron-59 (SgFe), strontium-89
(*81), gold-198 ('*Au), dysprosium-165 (‘**Dy), ruthenium-103 ('®*Ru), holmium-166

('GﬁHo), samarium-153('>*Sm), and lutetium-177 (*"'Lu).

8. The radioactive metal-labeled anti-p-cadherin antibody of claim 6, wherein the

cytotoxic radioactive metal is yttrium-90 (°°Y),

9. The radioactive metal-labeled anti-p~cadherin antibody of claim 6, wherein the

cancer therapy is suitable for treating a p-cadherin-expressing cancer.

10. The radioactive metal-labeled anti-p-cadherin antibody of claim 1, wherein the
radioactive metailic element is a non-cytotoxic radioactive metal suitable for diagnosing p-

cadherin expressing cancer.

11. The radioactive metal-labeled anti-p-cadherin antibody of claim 10, wherein the
non-cytotoxic radioactive metal is selected from the group consisting of technetium-99m
(**™Tc), indium-111 (' 'In), indium-113m (**™m), gallium-67 (*’Ga), gallium-68 (**Ga),

thallium-201 (**'T1), cobalt-57 (*'Co), strontium-85 (*Sr), and copper-64 (**Cu).
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12. The radioactive metal-labeled anti-p-cadherin antibody of claim 10, wherein the

non-cytotoxic radioactive metal is indium-111 (**'In) or copper-64 (**Cu).

13. A p-cadherin expressing cancer therapeutic agent comprising, as an active

ingredient, the radioactive metal-labeled anti-p-cadherin antibody of claim 6.

14. A p-cadherin expressing cancer diagnostic agent comprising, as an active

ingredient, the radioactive metal-labeled anti-p-cadherin antibody of claim 10.

15. An antibody-producing cell deposited as an accession number of NITE BP-897,
NITE BP-898, NITE BP-899, NITE BP-1040, NITE BP-1044, NITE BP-1048, NITE BP-

1049, or NITE BP-1050.

16. A metal chelating reagent-binding anti-p-cadherin antibody, obtained by a process
comprising binding a metal-chelating reagent to an anti-p-cadherin antibody, wherein the
anti-p-cadherin antibody is a monoclonal antibody produced by an antibody-producing cell of
an accession number of NITE BP-897, NITE BP-898, NITE BP-899, or NITE BP-1040, or a
recombinant antibody thereof or a chimeric antibody thereof or a humanized antibody

thereof.
17. The metal-chelating reagent-binding anti-p-cadherin antibody of claim 16,

wherein the anti-p-cadherin antibody is 2 monoclonal antibody produced by an antibody-

producing cell of an accession number of NITE BP-897, NITE BP-898, NITE BP-899, NITE
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BP-1040, NITE BP-1044, NITE BP-1048, NITE BP-1049, or NITE BP-1050, or a

recombinant antibody thereof.

18. The metal-chelating reagent-binding anti-p-cadherin antibody of claim 16,
wherein the metal-chelating reagent is selected from the group consisting of
isothiocyanobenzyl DOTA, methylisothiocyanobenzyl DTPA, and

cyclohexylisothiocyanobenzyl DTPA.

19. The metal-chelating reagent-binding anti-p-cadherin antibody of claim 16,
wherein a mole ratio of the anti-p-cadherin antibody to the metal-chelating reagent is from 1 :

0.1to1:4.5.

20, The metal-chelating reagent-binding anti-p-cadherin antibody of claim 19,
wherein the mole ratio of the anti-p-cadherin antibody to the metal-chelating reagent is from

1:05t01:3.

21. An anti-p-cadherin antibody which is a monoclonal antibody produced by an
antibody-producing cell of an accession number of NITE BP-897, NITE BP-398, NITE BP-
899, or NITE BP-1040, or a recombinant antibody thereof or a chimeric antibody thereof or a

humanized antibody thereof.

22. An anti-p-cadherin antibody which is a monoclonal antibody produced by an
antibody-producing cell of an accession number of NITE BP-897, NITE BP-898, NITE BP-
899, NITE BP-1040, NITE BP-1044, NITE BP-1048, NITE BP-1049, or NITE BP-1050 or a

recombinant antibody thereof.
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23. A method of diagnosing a p-cadherin expressing cancer, comprising:
administering an effective amount of the radioactive metal-labeled anti-cadherin
antibody of claim 10 to a subject in need thereof; and

diagnosing the p-cadherin expressing cancer.
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