transplantation of a complementarity determining region {CDR)
of a mammalian antibody other than human antibody, e.g., a
mouse antibody into a CDR of a human antibody, and gene
recombination technigues therefor are generally known.
Specifically, a DNA sequence including a CDR of a m
antibody linked to a framework region (FR) of a h
antibody is synthesized through PCR using seve
oligonucleotides which are produced to have
at an end thereof. The thus-obtained DNA JFragment is linked
to a DNA fragment encoeding the constantregion of the human
antibody, subseguently the resultant Jfragment is incorporated
into an expression vector and the ctor is incerporated into
host cells to thereby produce t humanized antiboedy (see
EP239400 A and WO 96/02576 A) The FR of the human antibody
linked via the CDR is selecjyed from FRs having a CDR which
forms a suitable antigen-$Hinding site. If needed, an amino
acid in the FR of the riable region of the antibody may be
substituted such th a CDR of the reshaped antibody forms an
appropriate antiggh-binding site (Sato, K. et al., Cancer
Res., 1993, 53,/851-856).
(00157
The gflino acid sequence of the chimeric antibody or
humaniz antibody preferably has an identity of 100% to that
of thyf Vvh or V1 region of cDNA expressing a deposited
idoma. Due to genetic modification, an antibody having
identity in amino acid sequence of 80% or higher is also

preferred. In the process of humanization or chimerization,

8



_there has been conventionally carried out such controlled

residue substitution for improving binding to an antigen.
Such an antibody having a partially modified sequence is
essentially considered to be an antibody originating fYom the
original hybridoma.
[0016]

Methods for producing a chimeric antibody

humanized antibody based on a genetic enginegring technique

have been already known. Specifically, t Vh and VL

sequenceas of a moncclonal antibody servidng as a confirmed
group is genetically modified, and thfn chimerization orx

humanization is performed through routine technique.

[0017]
The method for recoveringl a human antibody is also

known. 1In one procedure, hyfman lymphocytes are sensitized in

vitro with an antigen of/interest or with cells expressing
the antigen, and the us-sensitized lymphocytes are fused
with human myeloma ils, e.g., U266, to thereby produce a

human antibody offinterest having a binding activity to the
antigen (see JP-B-1989-59878). Alternatively, a human
antibody of fnterest may be recovered through immunization,
with an apftigen of interest, of a transgenic animal having a
repertory of the human antibody gene (see WO

27, WO 82/03918, WO 94/02602, WO 94/25585, WOS6/34096,
W096/33735). Also known is a technique for recovering a

uman antibody through panning by use of a human antibody

library. In one procedure, a variabkle region of a human

9



D-set sense primer (mixture of the following 2 primers)
57 ~ATGAGGRCCCCTGCTCAGWTTYTTGGIWTCTT-3: SEQ ID NO: 28
5’ -ATGGGCWTCAAGATGRAGTCACAKWYYCWGG-3" :+ SEQ ID NO: 29

E-set sense primer (mixture of the following 3 primers
5/ -ATGAGTGTGCYCACTCAGGTCCTGGSGTT-3": SEQ ID NO:
57 ~ATGTGGGGAYCGKTTTYAMMCTTTTCAATTG-37 : SEQ ID/NO: 31
57 -ATGGAAGCCCCAGCTCAGCTTCTCTTCC-37 1 SEQ ID JO: 32

F-set sense primer (mixture of the following primers)

5’ -ATGAGIMMKTCIMTTCAITTCYTGGG-3’ : SEQ AD NO: 33

ID NO: 34

5/ -ATGAKGTHCYCIGCTCAGYTYCTIRG-3": S

5" -ATGGTRTCCWCASCTCAGTTCCTTG-3' : Q ID NO: 35
5 -ATGTATATATGTTTGTTGTCTATTTCT5E" : SEQ ID NO: 36
G-set sense primer {(mixture of t following 4 primers)
57 -ATGAAGTTGCCTGTTAGGCTGTTEGTGCT-3/: SEQ ID NO: 37
5’ -ATGGATTTWCARGTGCAGATPWTCAGCTT-3' : SEQ ID NO: 38
57 -ATGGTYCTYATVTCCTTGETGTTCTGG-3 : SEQ ID NO: 39
57 ~ATGCTYCTYATVTTRGIGCTGCTATGG-3Y : SEQ ID NO: 40
KVL antisense primer
ACTGGATGGTGGGAAGATHCGA: SEQ ID NO: 41
[0064]
B. Primers fo) use in PCR amplification of a gene encoding
mouse H-chgfn V-region
Theffollowing two primer sets were employed 4-set
having, at the 5' end, a homology to the mouse H-
signal part and a primer having, at the 3' end, a
mology to the KC part; and l-set primers having, at the 5'

end, a homology to the FR1l part and 2-set primers having, at

35




confirmed.

Next, a gene encoding the human Ck region was linked
the cloned gene encoding the V region of the L-chain of
anti-CDH3 antibody, and a gene encoding the human Cxl fegion
was linked to the gene encoding the V region of thefH-chain.
The thus-designed L-chain and H-chain chimeric apfibody genes
were synthesized in full length by GenScript. t the time,
freguency of codon usage was optimized so agfto obtain
efficient gene expression in producing cefls (according to a
method disclosed in Kim et al., Codon timizaticn for high-
level expression of human erythropoigtin (EPO) in mammalian
cells, Gene, 189, 18397, p. 293-30 Specifically, in the
case of L-chain, for the purposyf of effective translation, an
essential DNA sequence (Kozalf M., J., At least six
nucleotides preceding the G initiator codon enhance
translation in mammaliarnfcells. J. Mol. Bicl. 196, p. 947-950,
1987), signal peptidefof mouse IGKV, the V region of the L-

chain of the anti-gOH3 antibody, and the human Ck region were
Juxtaposed in thys order, and restriction enzyme sites were
added to both £nds (Nhel on the 5' side and EcoRI on the 3°
side). The LChimera H-chain was prepared in the same manner.
Each of e synthesized genes was cut with Nhel and EcoRI,
cut fragment was incorporated into an expression

r pCAGGS between the Nhel site and the EcoRI site, to
tfereby produce an anti-CDH3 chimeric antibody L-chain

expression vector pCAGGS-IGK and H-chain expression vector
pCAGGS-IGH.
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48

Gly Leu Pro Arg

agy

Cys Trp Leu Gl

Arg
20

gag get gaa gtg

ggc 144

Glu Ala Glu Val Thr

Gly
35

cag gcg ctg ggg aaa

gct 192

Gln Ala Leu Lys

Ala

50

ctg ttt agc act gat

aca 240

Leu Phe Ser Thr Asp

Thr

Gly Pro Leu Ala

10

gcg gcc tce gag

Glu

Ala Ser

25

gcg gga

Leu a Gly
40

gta ttc

Val Phe

55

aat gat gac ttc

Asn Asp Asp Phe

13

Ser Leu Leu Leu

15

ccg tgc cgg gcg

Pro Cys Arg Ala
30
gge gcg gag

cag

Gly Ala Glu Gln

act gtg cgg aat

Thxr Val Arg Asn

Leu

gtc

vVal

gag

Glu

Gln

ttc

Phe

CCC

Pro

cca

Pro

gag



gt
ttc
Val

Phe

cca

Pro

Ala

cca
ctg
Pro

Leu

aat
agc
Asn

Ser

atc

70 15

288

lu Arg Arg Ser Leu Lys Glu Arg Asn Pro Leu

85
tcc gat tgg
Ser i Asp Trp
ata ttc ccc
Ile Phe Pro

cag ctc aag tct aat aaa gat aga gac acc a
432

Gln Leu Lys Ser Asn Lys Asp Arg Asp Thr Lys Il

130 135 140

acg ggg ccg ggg gca gac age ccc cet gag ggt gtc

74

cag gaa aga agg tca ctg aag gaa agg aat cca ttg

80

aag

Lys

gtg

vVal

cag

Gln

ttc

atc

Ile

gtt

Val

aga

Arg

tac



gta 480

Gly Pro Gly Ala Asp Ser Pro Pro Glu Gly Val Phe Ala

150 155 160

aca ggc tgg ttg ttg ttg aat aag cca ctg gac cgg
gag 528
Glu Lys Glu ThXN Gly Trp Leu Leu Leu Asn Lys Pro Leu Asp Arg
Glu
165

gag att gcc aag gag aat
ggt 576
Gln Ile Ala Lys Glu Asn
Gly

180
gcc tca gtg gag acc gac
cag 624

Ala Ser Val Glu Thr Asp

Gln

195
aat gac cac aag ccc aaq ttt acc cag gac acc ttc cga g agt
gtc 672
Asn Asp His Lys Pro Lys Phe Thr Gln Asp Thr Phe Arg
Val

75



210 215 220

gga gtc cta cca ggt act tect gtg atg cag gtg aca gcc

acg
Leu ly Val Leu Pro Gly Thr Ser Val Met Gln Val Thr Ala
Thr

225 235 240

gat gag gat gat g atc tac acc tac aat ggg gtg gtt gct tac
tcc 768
Asp Glu Asp Asp Ala Tyr Thr Tyr Asn Gly Val Val Ala Tyr
Ser

245 250 255

atc cat agc caa gaa cca aag gac gac ctc atg ttc acc
att 816
Ile His Ser Gln Glu Pro Lys Asp Pro Als Asp Leu Met Phe Thr

Ile

260 265 270

cac cgg agc aca ggc acc atc agcec gtc atc tecc ag\ ggc ctg gac

cgg 864

His Arg Ser Thr Gly Thr Ile Ser Val Ile Ser Ser Gly\Leu

Arg
275 280 285

gaa aaa gtc cct gag tac aca ctg acc atc cag gcc aca gac

16



gat 912

As

295

300

ggg tcec acc acc acg gea gtg gca gta

Gly Asp Gly Se Thr Ala

gcc aat gac aat gct tg ttt
cat 1008

Ala Asn Asp Asn Ala Pro
His

325

gtyg cct gag aat gca gtg
act 1056

val Pro Glu Asn Ala Val
Thr

340

gat ctg gac gcc ccec aac tca cca
atc 1104
Asp Leu Asp Ala Pro Asn Ser Pro

Ile

77

Val Ala val

315

gac

Jgcg

Ala

cce cag

tgg cgt

Trp Arg

gtg gag

Val Glu

aag tac

gcc acc

Ala Thr

lu Lys Val Pro Glu Tyr Thr Leu Thr Ile Gln Ala Thr Asp

atc

Ile

320

gag

Met

ctt

Leu

gce

Ala

gtc

Val

ctt



gag
Met

Glu

agc
gce
Ser
Ala

385

aaa
ttt
Lys

Phe

gtg
gag
Val

Glu

gat

355

1152

360

365

ggc ggt gac gac ggg gac cat tit acc ate

Gly \Gly Asp Asp Gly Asp His Phe Thr Ile

370

aac cag ggc aze

1200

Asn Gln Gly

390

adc cag cac acc

1248

Asn Gln His Thr

405

ctg zag ctc cca

1296

Leu Lys Leu Pro

420

gtg aat gag gca

375

.ctg

ctg

Leu

acc

Thr

cct

380

aca acc agg aag ggt

Arg

Tyr Val

tcc aca gcc

Ser Thr Ala

425

gtg ttt gtc

78

Lys

395

gig

acc

Thr

cCca

Gly

acc

ata

Ile

cCccC

2CC acc cac

Thr Thr His

ttg gat ttt

Leu Asp Phe

400

aac gag gcc

Ala

415

gtc cac

tcc aaa gtc

cct

Pro

gag

Glu

cct

Pro

gtg

gtt



gag 1344
p Val Asn Glu Ala Pro Val

Gl
440

ggc atc ccc act

Val Gln Glu GlWNIle Proc Thr
Ala

450

gaa gac cct gac

aag gag
aga 1440

Glu Asp Pro Asp Lys Glu
Arg .

465 470

gac cca gca ggg tgg cta gcc
aca 1488
Asp Pro Ala Gly Trp Leu Ala

Thr

get gtg ggc ace cte gac cgt
aac 1536
Ala Val Gly Thr Leu Asp Arg

Asn

Phe val Pro Pro Ser Lys Val

445

ggg gag cct gtg tgt gtc tac

Gly Glu Pro Val

460

caa aag atc

atg gac cc

Met Asp Pro

490

gag gat gag

Glu Asp Glu

79

agc

Ser

cag

Gln

Cys Val Tyrx

tac cgc atc

Tyr Arg Ile

480

agt ggg cag

Gly Gln

Val

act

Thr

ctg

Leu

gtc




500 505 510

tat gaa gtc atg gtc ttg gcc atg gac aat gga agc cct ccc
acc 1584

ITle Tyr\Glu Val Met Val Leu Ala Met Asp Asn Gly Ser Pro Pro

Thr

515 520 525

act ggc acg gga ctt ctg cta aca ctg att gat gtc aat gac

cat 1632
Thxr Gly Thr Gly Thx Leu Leu Thr Leu Ile Asp Val Asn Asp
His
530

ggc cca gtc cct gag aac caa agc
cct 1680

Gly Pro Val Pro Glu Asn Gln Ser
Pro

545 550 560

gtg cgc cag gtg ctg aac atc acg gac aag gac c tct ccc cac
acc 1728
Val Arg Gln Val Leu Asn Ile Thr Asp Lys Asp Leu Se
Thr

565 570 575

tce cct tte cag gcc cag ctc aca gat gac tca gac atc tac

80



acg
r Pro Phe

Th

gca
aag
Ala Glu Val
Lys
595

ttc ctg aag
cat 1872
Phe Leu Lys
His

610

ggc aac aaa
tgc 1920
Gly Asn Lys
Cys

625

cat ggc cat
atc 1968
His Gly His

Ile

1776

Gln

cag

Gln

gag

Glu

gtc

val

Ala

gag gaa ggt

Glu Glu Gly

aca

gat

Thr

Asp

615

ctg acg

cag

Gln

Leu Thr

630

gaa acc tgc

Glu Thr Cys

585

gac

Asp

gac

cct

Pro

81

aca gtg gtc

Thr Vval val
605
cac ctt

gtg

Val His Leu

gga ccc tgg

Gly Pro Trp

Gln Leu Thr Asp Asp Ser Asp

590

ttg

Leu

tct

Ser

aag

Lys

Ile Tyr

tee

ctg

Leu

Ser

tct

ctg

Leu Ser

gga god

Gly Gly

Trp

aag

Lys

gac

Asp

gac

Asp

tte



gtg 2016

Leu ProWal

Val

ctg
cta
Leu

Leu

ctc cca gaa
gag 2112
Leu Pro Glu
Glu

690

ggg ggti ggc
cga 2160

Gly Gly Gly
Arg

705

ggt ctg gag

645

cct gtg ctg ggg gct

Leu

gat

Asp

gaa

Glu

gcc

650

655

gtc ctg gct ctg ctg ttc cte

Gly Ala Val Leu Ala Leu Leu Phe Leu

gac acc cgt

Asp Thr Arg

695

gag gac cag

Glu Asp Gln

710

agg ccg gag

gac tat

Asp Tyr Asp Ile

gtg gtt ctc cgce

82

670

aag atc aag gag

Lys Ile Lys Glu

685

tat

Tyr

115

ctg

Leu

cce

Pro

ggc

Gly

ctg

Leu

ctc

Leu

gaa

Glu



cca

acc
gat
Thxr

Asp

gaa
gac
Glu

Asp

cce
ggc
Pro

Gly

agc
tce
Ser

Ser

2208

Leu Glu Ala Arg

Ile Ile

725

Pro

740

atec ggc

2304

Ile Gly

755

aca gcc
2352

Thr Ala

770

ggc tcc
2400

Gly Ser

aac

Asn

ccg

Pre

gac

Asp

aca

Thr

Phe

ccc

Pro

gce

Ala

Pro Glu Val Val

730

cce atg tac cgt

Pro Met

Ile Ile

760

tac gac

Tyr Asp

175

gcg tecc

Ala Ser

Tyr

745

gag

aCC

Thr

Leu

83

Arg

aac

Leu

agc

Ser

Leu Arg Asn Asp

cct cgg

Pro Arg

ctg aag

765

gtg

Leu

780

tcc cte

Ser Leu

735

cca gec

Pro Ala

750

gcg gct

Lys Ala Ala

tte gac

Thr Ser

Val

aac

Asn

aac

Asn

tat

Ser Al

Ala

cca

Pro

aca

Thr

gag



790 795 800

caa gac caa gat tac gat tat ctg aac gag tgg ggc agc cgc
ttc 2448

Asp Gln\asp Gln Asp Tyr Asp Tyr Leu Asn Glu Trp Gly Ser Arg
Phe

810 815

aag aag ctg gca gx{c atg tac ggt ggc ggg gag gac gac tag
2490

Lys Lys Leu Ala Asp MeX Tyr Gly Gly Gly Glu Asp Asp

820

<210> 2
<211> B29
<212> PRT

<213> Homo sapiens-

<400> 2

Cys Trp Leu Gin Cys Ala Ala Ser Glu Pro Cys Arg Ala Val Phe

B4



20 25 30

Glu Ala ¢lu Val Thr Leu Glu Ala Gly Gly Ala Glu Gln Glu Pro
Gly

35 40 45

Gln Ala Leu Gly Lys Yal Phe Met Gly Cys Pro Gly Gln Glu Pro
Ala

50 60

Leu Phe Ser Thr Asp Asn Asp Asp YWhe Thr Val Arg Asn Gly Glu
Thr

65 70 80

Val Gln Glu Arg Arg Ser Leu Lys Glu Arg Asn
Phe

B85 90

Pro Ser Lys Arg Ile Leu Arg Arg His Lys Arg Asp Trp Val
Ala

100 105 110

85



Ile Ser Val Pro Glu Asn Gly Lys Gly Pro Phe Pro Gln Arg

Leu

120 125

Asn Gln Leu Lys\Ser Asn Lys Asp Arg Asp Thr Lys Ile Phe Tyr
Ser

130 140

Ile Thx Gly Pro Gly Ala Asp\Ser Pro Pro Glu Gly Val Phe Ala

Val

145 150 160

Glu Lys Glu Thr Gly Trp Leu Leu Leu Asr\Lys Pro Leu Asp Arg
Glu

165 170

Glu Ile Ala Lys Tyr Glu Leu Phe Gly His Ala Val SeN Glu Asn

Gly
180 185 130

86



Ala

Val

Leu
Thr

225

Asp

Ser

His

Arg

Ser Val Glu Asp Pro Met Asn Ile Ser Ile Ile Val Thr Asp

200 205

Lys Pro Lys Phe Thr Gln Asp Thr Phe Arg Gly Ser

210 215 220

Glu Gly Val Leu Pr¥{ Gly Thr Ser Val Met Gln Val Thr Ala

230 235 240

Glu Asp Asp Ala Iie Tyr Thr T Asn Gly Val Val Ala Tyr

245 250 255

His Ser Gln Glu Pro Lys Asp Pro His Asp LeX Met Phe Thr

260 265 270

Arg Ser Thr Gly Thr Ile Ser Val Ile Ser Ser Gly Leu As

87



275 280 285

Glu LXs Val Pro Glu Tyr Thr Leu Thr Ile Gln Ala Thr Asp Met
Asp

290 285 300

Gly Asp Gly Ser TNr Thr Thr Ala Val Ala Val Val Glu Ile Leu
Asp

305 310 315 320

Ala Asn Asp Asn BAla Pro Met PRe Asp Pro Gln Lys Tyr Glu Ala
His

325 335

Val Pro Glu Asn &la Val Gly His Glu Vval n Arg Leu Thr val

Thr
340 345

Asp Leu Asp Ala Pro Asn Sexr Pro Ala Trp Arg Ala Thr

Tle

355 360 365

88



t Gly Gly Asp Asp Gly Asp His Phe Thr Tle Thr Thr His Pro

Gl
375 380

Ser Asn Gln y Ile Leu Thr Thr Arg Lys Gly Leu Asp Phe Glu

Ala

385 395 400

Lys Asn Gln His Thr Leu r Val Glu val Thr Asn Glu Ala Pro

Phe

405 415

Val Leu Lys Leu Pro Thr Ser Thr Ala ®ar Ile Val Val His Val

Glu

420 425

Asp Val Asn Glu Ala Pro Val Phe Val Pro Pro Ser

Glu

435 440 445

Val Gln Glu Gly Ile Pro Thr Gly Glu Pro Val Cys Val Tyr Thr

89



455 460

ro Asp Lys Glu Asn Gln Lys Ile Ser Tyr Arg Ile Leu
Arg

465 475 480

Asp Pro Ala Gly Trp\Leu Ala Met Asp Pro Asp Ser Gly Gln Vval

Thr

485 490 495

Ala Val Gly Thr Leu Asp Arg Glu\asp Glu Gln Phe Val Arg Asn

Asn

500 505 510

Ile Tyr Glu Val Met Val Leu Ala Met Asp Asn\Gly Ser Pro Pro

Thr

515 520 525

Thr Gly Thr Gly Thr Leu Leu Leu Thr Leu Ile Asp Val Asn
His
530 535 540

80



Pro

545

Val

Thr

Ser

Thr

Ala Glu Val Asn Glu Glu Gly Asp Thr Va

Lys

Phe Leu Lys Gln Asp Thr Tyr Asp Val His Leu Ser lLe

His

Pro Phe Gln Ala Gln Le

610

Arg Gln Va

550

565

580

595

615

600

91

370

GlW Pro Val Pro Glu Pro Arg Gln Ile Thr Ile Cys Asn Gln Ser

555 560

Leu Asn Ile Thr Asp Lys Asp Leu Ser Pro His

575

Thr Asp Asp Ser Asp Ile Tyr Trp

590

Val Leu Ser Leu Lys

620



Gly Asn Lys Glu Gln Leu Thr Val Ile Arg Ala Thr Val Cys Asp

630 635 640

Val Glu Thr Cys Pro Gly Pro Trp Lys Gly Gly Phe

Ile
650 655

Leu Pro Val Leu Gly AlR Val Leu Ala Leu Leu Phe Leu Leu Leu
vVal

660 670

Leu Leu Leu Leu Val Arg Lys Lys A Lys Ile Lys Glu Pro Leu

Leu

675 680

Leu Pro Glu Asp Asp Thr Arg Asp Asn Val Phe T Tyr Gly Glu

Glu

690 685 700

Gly Gly Gly Glu Glu Asp Gln Asp Tyr Asp Ile Thr Gln Leu HY
Arg

92



710 715 720

Gly Lyu Glu Ala Arg Pro Glu Val Val Leu Arg Asn Asp Val Ala

Pro

730 735

Thr Ile Ile Pro TXr Pro Met Tyr Arg Pro Arg Pro Ala Asn Pro
Asp

740 745 750

Glu Ile Gly Asn Phe Ile Tie u Asn Leu Lys Ala Ala Asn Thr
Asp

755 760

Pro Thr Ala Pro Pro Tyr Asp Thr Leu Leu

Gly
770 775 780

Ser Gly Ser Asp Ala Ala Ser Leu Ser Ser Leu Thr Ser

Ser

785 790 795

93



Phe

805

Lys Lys Leu
820

<210> 3
<211> 24
<212> DNA

<213> Artificial seguence

<220>

<223> Designed DNA based on CDH3 geNg

<400> 3
cgcggtacca tggggctccce fcgt

24

<210> 4
<211> 2%
<212> DNA

<213> Artificial sequence

810

94

p Gin Asp Gln Asp Tyr Asp Tyr Leu Asn Glu Trp Gly Ser Arg

815

a Asp Met Tyr Gly Gly Gly Glu Asp Asp



29

<210>
<211>
<212>

<213>

<220>

<223>

<400>

20
DNA

Artificial sequence

Designed primer based on an\1-CDH3 antibody gene

5

gayatccage tgactcagcce

20

<210>
<211>
<212>

<213>

6
20
DNA

Artificial segquence

ccgtctagat\aacctcecectt ccagggtec

95




<220>

23> Designed primer based on anti-CDH3 antibody gene

c tcwcccagtc

<210> 7
<211>» 20
<212> DNA

<213> Artificial sequen

<220>

<223> Designed primer based on ¥nti-CDH3 antibody gene

<400> 7
gayattgtgm tmactcagtc

20

<210> 8
<211> 20
<212> DNA

<213> Artificial seguence

<220>

96



Designed primer based on anti-CDH3 antibody gene

8

tgy tracacagtc

<210>
<211>
<212>

<213»> Artificial sequ

<220>

<223> Designed primer based anti~CDR3 antibody gene

<400> ©
gayattgtra tgacmcagtc

20

<210> 10
<211> 20
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDH3 antibody gene

97



00> 10

gaygttmaga tramccagtc

20

<210>
<211>
<212>

<213> Artificial seuence

<220>

<223> Designed primer based on anti-CDH3 antibody gene

<400> 11
gayattcaga tgaydcagtc

20

<210> 12
<211> 20
<212> DNA

<213> Artificial seqguence

<220>

<223> Designed primer based on anti-CDH3 antibody gene

o8



<220>

<223>

<400>

<400> 12

yatycaga tgacacagac

Artificial

Designed primer b

13

gavattgttc tcawccagtc

20

<210>

<211>

<212>

<213>

<220>

<223>

<400>

14
20
DNA

Artificial sequence

Designed primer based on anti-CDH2 antibody gene

14

ed on anti-CDH3 antibody gene

29



gayattgwgc tsacccaatc

Artifici sequence

<220>

<223> Designed primerNpased on anti-CDH3 antibody gene

<400> 15
gayattstra tgacccartc

20

<210> 16
<211> 20
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDH3 antibody ge

<400> 16

gayrttktga tgacccarac

100



Artifdcial seguence

220>

<223> Designed primgr based on anti-CDH3 antibody gene
<400> 17
gayattgtga tgacbcagkc

20

<210> 18
<211> 20
. <212> DNA

<213> Artificial seguence

<220>

<223> Designed primer based on anti-CDH3 antibody ¥ene

<400> 18
gavattgtga taacycagga
20

101



ArtZ\ficial sequence

<220>

<223> Designed pNimer based on anti-CDH3 antibody gene

<400> 19
gayattgtga tgacccagwt

20

<210> 20
<211> 20
<212> DNA

<213> Artificial sequence

220>

<223> Designed primer based on anti-CDH3 antibo

<400> 20

gayattgtga tgacacaacc

20

102



21

20

DNA

tificial sequence

<220>
<223> Designe rimer based on anti-CDH3 antibody gene
<400> 21
gayattttgc tgactcagtc

20

<210> 22
<211> 21
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDH3 antildpdy gene

<400> 22

ggsaccaarc tggaaatmaa a

21
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<210> 23
11> 21
DNA

<213>\ Artificial sequence

<220>

<223> DesigrNd primer based on anti-CDH3 antibody gene

<400> 23
gggacaaagt tggaaata

21

<210> 24
<211> 21
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDH3 arXibody gene

<400> 24
gggaccaagc tggagctgaa a

21

<210> 25

104



DNA

> Artificial sequence

<223> ned primer based on anti-CDHE3 antibody gene

<400> 25
atgragwcac akwcyc

24

<210> 26
<211> 25
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDH3

<400> 26
atggagacag acacactcct gctat

25

<210> 27

<211> 28

105



<212> DNA

Artificial sequence

D§signed primer based on anti-CDH3 antibody gene

<400> 27
atggagwcag acacRctsct gytatgggt

29

<210> 28
<211> 32
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDN3 antibody gene

<220>
<221> misc_feature
<222> (27)..(27)

<223> 1

<400> 28

atgaggrccc ctgctcagwt tyttggnwtc tt
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(clal seguence

<220>

<223> Designed priNer based on anti-CDH3 antibody gene

<400> 29
atgggcwtca agatgragtc aca

31

<210> 30
<211> 29
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti~CDH3 antibody

<400> 30
atgagtgtgc ycactcaggt cctggsgtt
29
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icial seqguence

<220>

<223> Designed piNmer based on anti-CDH3 antibody gene

<400> 31
atgtggggay cgktttyamm ctdttcaatt g

31

<210> 32
<211> 28
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDH3 antibo

<400> 32

atggaagccce cagctcaget tctettec

23

108



<220>
<221>
<222>

<223>

<220>
<221>
<222>

<223>

<220>
<221>
<222>

<223>

tificial sequence

rimer based on anti-CDH3 antibedy gene

misc_feature
(6)..(6)

i

misc_feature
(12)..(12)

i

misc_feature
(18)..(18)

i



<220>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<400>

atgakgthcy cngctcagyt yctnrg

<400> 33

gagnmmkt cnmbtcantt cytggg

Artificial

Pesigned primer baged on anti-CDH3 antibody gene

misc_feature
(12)..{12)

i

misc_feature
(24)..(24)

i

34




Artifigial sequence

<220>

<223> Designed pringr based on anti-CDH3 antibody gene

<400> 35
atggtrtcew casctcagtt cctt

25

<210> 36
<211> 27
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDH3 antibody

<400> 36
atgtatatat gtttgttgtc tattfct

27
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ArtNficial sequence

<220>

<223> Designed pNmer based on anti-CDH3 antibody gene

<400> 37
atgaagttgc ctgttaggct gtZ\ggtact

29

<210> 38
<211> 29
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDH3 antibody gene

<400> 38

atggatttwc argtgcagat twtcagett

29
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39

277

DNA

<213> BAXtificial sequence

<220>
<223> rimer based on anti-CDH3 antibody gene
<400> 39
atggtyctya tvtccttget Qttetgg

27

<210> 40
<211> 27
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDH3 antXNody gene
<400> 40

atggtyctya tvttrctget gctatgg

27
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<210> 41
11> 21
<21 DNA
<213> \Artificial segquence
<220>

<223>

<400> 41

actggatggt gggaagat

21

<210> 42
<211> 26
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDH3 a

<4Q0> 42
atggratgsa gctgkgtmat sctctt

26

<210> 43

114

Designkd primer based on anti-CDH3 antibody gene

ibody gene




DNA

<2I> Artificial sequence

<223> Des\gned primer based on anti-CDH3 antibody gene

<400> 43
atgracttcg ggytgayctk ggtttt

26

<210> 44
<211> 25
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDH

<400> 44
atggcigtct tggggectget cttet

25

<210> 45

<211> 18

115



<212> DNA

Artificial sequence

Dgsigned primer based on anti-CDH3 antibody gene

<400> 45
atggrcagrc tta

18

<210> 46
<211> 23
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti~CMNi3 antibody gene

<400> 46
saggtsmarc tksagsagtc wgg

23

<210> 47
<211> 15

<212> DNA

116



<213> Artificial sequence

<223>\ Designed primer based on anti-CDH3 antibody gene

<400> 47
casccceccate d&tctatce

19




transplantation of a complementarity determining region (CDR)
of a mammalian antibody other than human antibody, e.g., a
mouse antibody into a CDR of a human antibody, and gene
recombination techniques therefor are generally known.
Specifically, a DNA sequence including a CDR of a mouse
antibody linked to a framework region (FR}) of a human
antibody is synthesized through PCR using several
oligonucleotides which are produced to have overlapped part
at an end thereof. The thus-obtained DNA fragment is linked
to a DNA fragment encoding the constant region of the human
antibody, subsequently the resultant fragment is incorporated
into an expression vector and the vector is inceorporated into
host cells to thereby produce the humanized antibody (see
EP239400 A and WO 96/02576 A). The FR of the human antibody
linked via the CDR is selected frem FRs having a CDR which
forms a suitabkle antigen-binding site. If needed, an amino
acid in the FR of the variable region of the antibody may be
substituted such that a CDR of the humanized antibody forms an
appropriate antigen-binding site (Satec, K. et al., Cancer
Res., 1993, 53, 851-856).

[0015]

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 sequence of 290% or higher is also

preferred. In the process of humanization or chimerization,

8




~there has been conventionally carried out such controlled
residue substitution for improving binding to an antigen.
Such an antibedy having a partially modified sequence is
essentially considered to be an antibody originating from the
original hybridoma.

[0016]

Methods for producing a chimeric antibody and a
humanized antibody based on a genetic engineering technique
have been already known. Specifically, the VH and VL
sequences of a monoclcnal antibody serving as a confirmed
group is genetically mcdified, and then chimerization or
humanization- is performed through a routine technique.

[0017]

The method for recovering a human antibody is also
krnown. 1In one procedure, human lymphocytes are sensitized in
vitro with an antigen of interest or with cells expressing
the antigen, and the thus-sensitized lymphocytes are fused
with human myeloma cells, e.g., U266, to thereby produce a
human antibody of interest having a binding activity to the
antigen (see JP-B-1989-59878). Alternatively, a human
antibody of interest may be recovered through immunization,
with an antigen of interest, of a transgenic animal having a
complete repertory of the human antibody gene {(see WO
93/12227, WO 92/03918, WO 94/02602, WO 94/25585, W096/34096,
and WOS6/33735). Also known is a technigue for recovering a
human antibody through panning by use of a human antibody

library. In one procedure, a variable region of a human

9




D-set sense primer (mixture of the following 2 primers)

5" -ATGAGGRCCCCTGCTCAGWTTYTTGGIWTCTT-3" : SEQ ID NO: 28

5/ -ATGGGCWICAAGATGRAGTCACARKWYYCWGG-3": SEQ ID NO: 29
E~set sense primer (mixture of the following 3 primers)

5" -ATGAGTGTGCYCACTCAGGTCCTGGSGTT-37: SEQ ID NO: 30

5/ ~-ATGTGGGGAYCGKTTTYAMMCTTTTCAATTG-3": SEQ ID NO: 31

5f -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 NQ: 35

3T -ATGTATATATGTTTGTTGTCTATTTCT-3": SEQ ID NO: 36
G-set sense primer (mixture of the following 4 primers)

5/ ~ATGAAGTTGCCTGTTAGGCTGTTGGTGCT~3Y : SEQ ID NO: 37

5’ —ATGGATTIWCARGTGCAGATTWICAGCTT~3": SEQ ID NO: 38

5" -ATGGTYCTYATVTCCTTGCTGTTCTGG-31: SEQ ID NO: 39

57 -ATGGTYCTYATVTTRCTGCTGCTATGG~37 : 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 l-set primers having, at the 5'

end, a homology to the FR1 part and 2-set primers having, at

35




confirmed.

Next, a gene encoding the human Ck region was linked to
the cloned gene encoding the V region of the L-chain of the
anti—-CDH3 antibody, and a gene encoding the human Cyl region
was linked to the gene encoding the V region of the H -chain.
The thus-designed L-chain and H-chain chimeric antibody genes
were synthesized in full length by GenScript. At the time,
frequency of codon usage was optimized s¢ as to obtain
efficient gene expression in producing cells {(according to a
method disclosed in Kim et al., Codon optimization for high-
level expression of human erythropoietin (EPO) in mammalian
cells, Gene, 199, 1997, p. 293-301). Specifically, in the
case of L-chain, for the purpose of effective translaticn, an
essential DNA sequence (Kozak, M., J., At least six
nucleotides preceding the AUG initiator codon enhance
translation in mammalian cells. J. Mol. Biol. 196, p. 947-950,
1987), signal peptide of mouse IGKV, the V region of the L-
chain of the anti-CDH3 antibody, and the human Cx region were
juxtaposed in this order, and restriction enzyme sites were
added to both ends (Nhel on the 5' side and EcoRI on the 3'
side). The chimera H-chain was prepared in the same manner.
Each of the synthesized genes was cut with Nhel and EcoRI,
and the cut fragment was incorporated into an expression
vector pCAGGS between the Nhel site and the EcoRI site, to
thereby produce an anti-CDH3 chimeric antibody L-chain
expression vector pCAGGS-IGK and H-chain expression vector

pCAGGS-IGH.
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[Sequence Listing]

<110> FUJIFILM RI Pharma Co., Ltd.:Perseus Proteomics Inc.

<120> Anti-cadherin antibody labelled with radiocactive metal

<130> PER00O21

<150> JP 2010-028028

<151> 2010-02-10

<160> 47

<170> PatentIn version 3.1

<210> 1
<211> 2450
<Z12> DNA

<213> Homo sapiens

<220>
<221> CDS
222> (1) ..(2490)

<223>

<400> 1

atg ggg ctc cct cgt gga cct ctec geg tct cte cte ctt cte cag

1/46




gtt
Met

Val

tgc
agg
Cys

Arg

gag
ggc
Glu

Gly

cag
gct
Gln

Ala

ctg
aca
Leu

Thr

48

Gly Leu

tgg ctg
96

Trp Leu

20

gct gaa
144

Ala Glu

35

gcg ctg
192

Ala Leu

50

ttt age
240

Phe Ser

Pro

caq

Gln

gtg

Val

999

Gly

act

Thr

Arg

tgc

Cys

acc

Thr

aaa

Lys

gat

Asp

Gly

gcg

Ala

ttg

Leu

gta

Val

55

aat

Asn

Pre Leu Ala

19

gcc tce gag

Ala Ser Glu

25

gag gcg gga

Glu Ala Gly

40

ttec atg ggc

Phe Met Gly

gat gac ttc

Asp Asp Phe

2/46

Ser Leu

ccg tgc

Pro Cys

ggc gcg

Gly Ala

45

tgc cct

Cys Pro

60

act gtg

Thr Val

Leu Leu

15

cgg gcg

Arg Ala

30

gag cag

Glu Gln

ggg caa

Gly Gln

cgg aat

Arg Asn

Leu

gtc

Val

gag

Glu

gag

Glu

ggc

Gly

Gln

ttc

Phe

cCcc

Pro

cca

Pro

gag

Glu




65

gtc cag gaa
tte 288
Val Gln Glu

Phe

cca tcc aaa
gct 336
Pro Ser Lys

Ala

aga

Arg

85

cgt

Arg

100

cca ata tct
ctg 384
Pro Tle Ser
Leu

115

aat cag ctc
agc 432
Asn Gln Leu

Ser

130

atc acg ggg

gtc

Val

aag

Lys

ccg

70

agg

Arg

atc

Ile

cct

Pro

tct

Ser

ggg9

75

tca ctg aag gaa

Ser Leu Lys Glu

tta cga

Leu Arg

gaa aat

Glu Asn

120

aat aaa

Asn Lys

135

gca gac

80

aga

Arg

105

ggc

Gly

gat

Asp

agc

3/46

cac

His

aag

Lys

aga

Arg

ccc

80

agg aat cca ttg aag

Arg Asn Pro

aag aga gat

Lys Arg Asp

110

ggt ccc ttc

Gly Pro Phe

125

gac acc aag

Asp Thr Lys

140

cct gag ggt

Leu

95

tgg

ccce

Pro

att

Ile

Lys

gtg

Val

cag

Gln

tte

Phe

ttc

atc

Ile

gtt

Val

aga

Arg

Tyr

gct




gta
Ile
Val

145

gag
dgag
Glu

Glu

gag
ggt
Glu

Gly

gcc
cag
Ala

Gln

aat

gtq

Asn

Val

Thr

aag

Lys

att

Ile

tca

Ser

480

Gly Pro Gly Ala

150

gag aca ggc tgg

528

Glu Thr Gly

165

gcc aag
576

Ala Lys
180
gtg gag

624

Val Glu

195

gac

Asp

cac aag
672

His Lys

tat

Tyrx

gac

Asp

ccc

Pro

Trp

gag

Glu

ccc

Pro

aaqg

Lys

Asp Ser Pro Pro

ttg ttg

Leu Leu

155

ttg

Leu

170

ctc ttt

Phe

Leu

185

atg aac

Met Asn

200

ttt acc

Phe Thr

4/46

ggc

Gly

atc

Ile

cag

Gln

aat

Asn

cac

His

tcc

Ser

gac

Asp

Glu

aag

Lys

gct

Ala

atc

Ile

205

acc

Thr

Gly Val Phe

1560

cca ctg gac

Pro Leu Asp

175

gtg tca gag

Val Ser Glu

190

atc gtg acc

Ile Val Thr

ttc cga ggg

Phe Ary Gly

Ala

cgg

Arg

aat

Asn

gac

Asp

agt

Ser




tta
acy
Leu
Thr

225

gat
tcc
Asp

Ser

atc
att
Ile

Ile

cac

cgg

His

gaa

210

215

gag gga gtc cta cca

720

Glu Gly Val Leu Pro

gag gat gat
768

230

gce

Glu Asp Asp Ala

245

cat agc caa
816

His Ser Gln

260

cgg agc aca

864

Arg Ser Thr

275

aaa gtc cct

gaa

Glu

ggc

Gly

gag

atc

Ile

cca

Pro

acce

Thr

tac

220

ggt act tct gtg

Gly Thx Ser Val

235

tac acc tac aat

Tyr Thx Tyr Asn

250

aag gac cca cac

Lys Asp Pro His

265

atc agc gtc atc

Ile Ser Val Ile

280

aca ctg acc atc

5/46

atg cag gtg aca

Met Gln Val Thr

240

ggg gtg gtt gct

Gly Val val Ala

255

gac ctc atg ttc

Asp Leu Met Phe

270

tcc agt ggc ctg

Ser Ser Gly Leu

285

cag gcc aca gac

gcc

Ala

tac

Tyr

ace

Thr

gac

Asp

atg




gat
Glu

Asp

gg99
gat
Gly
Asp

305

gcc
cat
Ala

His

gtg
act

val

Thr

gat
atc
Asp

Ile

812

Lys Val

290

gac ggc
960

Asp Gly

aat gac
1008

Asn Asp

cct gag
1056

Pro Glu

Pro Glu Tyr Thr Leu Thr Ile Gln

tee

Ser

aat

Asn

295

acc dccC

Thr Thx

310

get

cccC

Ala Pro

325

aat

Asn

340

ctg gac gcc cce

1104

Leu Asp Ala Pro

gca gtg

Val

Ala

adac

Asn

acg

Thr

atg

Met

ggc

Gly

tca cca gcg

Ser Pro Ala

gca

Ala

ttt

Fhe

300

gtg gca

Val Ala

315

ccce

gac

Asp Pro

330

cat

His

345

6/46

Glu

gag gtg

Val

tgg

Trp

gta

Val

cag

Gln

cag

Gln

cgt

Arg

Ala Thr Asp

gty gag atc

Val Glu Ile

320

aag tac gag

Lys Tyr Glu
335
agg ctg

acg

Arg Leu Thr

350

gcc acc tac

Ala Thr Tyr

Met

ctt

Leu

gce

Ala

gto

Val

ctt

Leu




355

atg ggc ggt
gag 1152
Met Gly Gly
Glu

370

agc aac cag

gcc 1200

Ser Asn Gln

Ala

385

aaa aac cag

ttt 1248

Lys Asn Gln

Phe

gtg ctg aag

gag 1296

Val Leu Lys

Glu

gac

Asp

ggc

Gly

cac

His

360

gac ggg gac

Asp Gly Asp

375

atc ctg

aca

Ile Leu Thr

390

acc ctg tac

Thr Leu Tyr

405

ctc

Leu

420

gat

gtg aat gadg gca

cca ace tcc

Pro Thr Ser

cct

cat

His

ace

Thr

gtt

val

365

ttt acc atc

Phe Thr Ile

380

agg aag ggt

Arg Lys

385

acc

gaa gtg

Glu vVal Thr

410

aca

Thr

425

gtg ttt gtc
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gce acce ata

Ala Thr Ile

cca CcCcC

aCC acc cac

Thr Thr His

ttg gat ttt

Leu Asp Phe

400

gcc

aac gag

Ala

Asn Glu

415

cac

gtg gtc

His

Val Val

430

tcc aaa gtc

cct

Pro

gag

Glu

cct

Pro

gtg

Val

gtt




gag

Asp Val Asn Glu

1344

Glu

435
gtc cag gag
gca 1392

Val Gln Glu

Ala

450

gaa gac cct

aga

1440

Glu Asp Pro

Arg .
465

gac cca gca

aca

1488

Asp Pro Ala

Thr

gct gtg ggc

adac

1536

Ala Val Gly

Asn

Ala Pro Val

440

ggc atc ccc act

Gly Ile Pro Thr

455

gac aag gag aat

Asp Lys Glu Asn

470

tgg cta gcc

999

Gly Trp Leu Ala

485

acc ctc gac

Thr Leu Asp Arg

Phe

999

Gly

caa

Gln

atg

Met

Val

gag

Glu

aag

Lys

Pro Pro Ser Lys

445

cct gtg

Pro Val

460

atc

agc

Ile Ser

475

gac

Asp

450

gag gat gag

Glu Asp Glu
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cca gac

Pro

Asp

cag

Gln

tgt

Cys

tac

Tyr

agt

Ser

ttt

Phe

Val

gtc tac

Val
cgc atc
Ile

Arg

480

ggg cag

Gly Gln

495

gtg agg

Val Arg

Val

act

Thr

Leu

gtc

Val

aac

Asn




500

gtc tat gaa
acc 1584
Ile Tyr Glu
Thr

515

act ggc acg

cat 1632

Thr Gly Thr
His

530

ggc cca gtc

cct 1680
Pro Val
Pro

545

gtg cgc cag

acc 1728
Val Arg Gln

Thr

tcc cct ttc

gtc atg gtc

val Met Val

acc ctt

gga

Gly Thr Leu

535

cct ccec

gag

Pro Glu Pro

550

ctg aac

gtg

vVal

Leu Asn

565

cag gcc cag

505

ttg gcc

Ala

Leu

520

cta

ctg

Leu Leu

cgt

cag

Arg Gln

ate

acg

Ile Thr

atg

Met

aca

Thr

atc

Ile

510

gac aat gga

Asp Asn Gly

525

ctg att gat

Leu Ile

Asp

540

acc atc

tgc

Thr Ile

555

gac

Asp

570

ctc
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aca gat gac tca

aag gac ctg

Lys Asp Leu

gac

agc cct

Pro

Ser

aat

gtc

Asn

Val

caa

aac

Gln

Asn

560

tct ccc

Ser Pro

575

atc tac

CCC

Pro

gac

Asp

agc

Ser

cac

His




acyg
Ser

Thr

gca
aag
Ala

Lys

1776

Pro Phe Gln

280

gag gtc aac
1824

Glu Val Asn

595

Ala

929

Glu

Gln

gaa

Glu

Leu Thr

585

ggt

gac

Gly Asp

600

Asp Asp Ser Asp

590

aca gtg gtc ttg

Val val Leu

Thr

605

tte ctg aag
cat 1872
Pﬁe Leu Lys
His

610

ggc aac aaa
tgc 1920
Gly Asn Lys
Cys

625

cat ggc cat
ate 1968
His Gly His

Iile

cag

Gin

gag

Glu

gtc

Val

gat aca tat

Asp Thr Tyr
615
cag cig acg
Gln Leu Thr

630

gaa acc tgc

Giu Thr Cys

gac

Asp

gtg

Val

cct

Pro

10/46

gtg cac ctt

His Leu

Val

620
atc

agg gcc

Ile Arg Ala.

635

gga ccc tgg

Gly Pro Trp

tct

Ser

act

Thr

aag

Lys

Tle Tyr

tce

ctg

Ser Leu

tet

ctg

Leu Ser

gtg

Val

Cys

640

gga ggt

Gly Gly

Trp

aag

Lys

gac

Asp

gac

Asp

tte

Phe




cte
gtg
Leu

Val

ctg
cta
Leu

Leu

ctc
gaqg
Leu

Glu

999

cga

645

cect gtg ctg ggg gct

2016

Pro Val Leu
660

ctt ttg ttg

2064

Leu Leu Leu

675

cca gaa gat
2112

Pro Glu Asp

690

ggt ggc

gaa

2160

Gly

gtg

Val

gac

Asp

gag

Ala

aga

Arg

acc

Thr

695

gac

650

gtc ctg gct

Val Leu Ala

665

aag

aaqg cgg

Lys Lys Arg

680

cgt gac aac

Arg Asp Asn

cag gac tat

ctg ctg ttc

Leu Leu Phe

670

aag atc aag

Ile Lys

Lys

685

gtc ttc tac

Val Phe Tyr

700

acc

gac atc

Thr

655

ctc

Leu

gag

Glu

tat

Tyr

cag

Gln

ctg

Leu

ccc

Pro

ggc

Gly

ctc

Leu

Gly Gly Gly
Arg

705

ggt ctg gag

Glu

gcc

Glu Asp Gln

710

agg ccyg gag

Asp Tyr Asp Ile

715

gtg gtt ctc cgc

11/46

aat

720

gac gtg

Leu

ctc

Leu

gaa

Glu

cac

His

gca




cca 2208

Gly Leu Glu Ala Axg

Pro

acc atc atc
gat 2256
Thr Ile Tle

Asp

725

ccyg

Pro

740

gaa atc ggc
gac 2304
Glu Ile.Gly
Asp

755

ccc aca gcc
ggc 2352
Pro Thr Ala
Gly

770

agc ggc tec
tee 2400
Ser Gly Ser

Ser

aagc

Asn

ccg

Pro

gac

Asp

aca

Thr

Tttt

Phe

cCccC

Pro

gcc

Ala

Pro

ccc

Pro

ata

Ile

tac

Tyxr

7175

gcg

Ala

Glu

atg

Met

att

Ile

760

gac

Asp

tce

Ser

Val Val

730

tac cgt

Tyr Arg

745

gag aac

Glu Asn

acc ctc

Thr Leu

ctg agc

Leu Ser

12/46

Leu Arg Asn Asp

735

cct cgg cca gcgc

Pro Arg Pro Ala

750

ctg aag gcg gct

Leu Lys Ala Ala

765

ttg gtg ttc gac

Leu Val Phe Asp

780

tcc ctc acec tecc

Ser Leu Thr Ser

Val

aac

Asn

aac

Asn

tat

Tyr

tcc

Ser

Ala

cca

Pro

daca

Thr

gag

Glu

gcc

Ala




785 790 795 800

gac caa dac caa gat tac gat tat ctg aac gag tgg ggc agc cgc
ttc 2448

Asp Gln Asp Gln Asp Tyr Asp Tyr Leu Asn Glu Trp Gly Ser Arg

Phe
805 810 815

aag aag ctg gca gac atg tac ggt ggc ggg gag gac gac tag
2490
Lys Lys Leu Ala Asp Met Tyr Gly Gly Gly Glu Asp Asp

820 825

<210> 2
<211> 829
<212> PRT

<213> Homo sapiens

<400> 2

Met Gly Leu Pro Arg Gly Pro Leu Ala Ser Leu Leu Leu Leu Gln

Val
1 5 10 15

Cys Trp Leu Gln Cys Ala Ala Ser Glu Pro Cys Arg Ala Val Phe
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Arg
20 25 30

Glu Ala Glu Val Thr Leu Glu Ala Gly Gly Ala Glu Gln Glu Pro

Gly
35 40 45

Gln Ala Leu Gly Lys Val Phe Met Gly Cys Pro Gly Gln Glu Pro
Ala

50 55 60

Leu Phe Ser Thr Asp Asn Asp Asp Phe Thr Val Arg Asn Gly Glu
Thr

65 70 15 g0

Val Gln Glu Arg Arg Ser Leu Lys Glu Arg Asn Pro Leu Lys Ile
Phe

B85 90 85

Pro Ser Lys Arg Ile Leu Arg Arg His Lys Arg Asp Trp Val Val
Ala

100 105 110
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Pro Ile Ser Val Pro Glu Asn Gly Lys Gly Pro Phe Pro Gln Arg

Leu

115 120 125

Asn Gln Leu Lys Ser Asn Lys Asp Arg Asp Thr Lys Ile Phe Tyr

Ser

130 135 140

Ile Thr Gly Pro Gly Ala Asp Ser Pro Pro Glu Gly Val Phe Ala

Val

145 150 155 160

Glu Lys Glu Thr Gly Trp Leu Leu Leu Asn Lys Pro Leu Asp Arg

Glu
165 170 175

Glu Ile Ala Lys Tyr Glu Leu Phe Gly His Ala Val Ser Glu Asn

Gly
180 185 180
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Ala Ser Val Glu Asp Pro Met Asn Ile Ser Ile Ile Val Thr Asp

Gln
195 200 205

Asn Asp His Lys Pro Lys Phe Thr Gln Asp Thr Phe Arg Gly Ser
Val

210 215 220

Leu Glu Gly Val Leu Pro Gly Thr Ser Val Met Gln Vel Thr Ala

Thr

225 230 235 240

Asp Glu Asp Asp Ala Ile Tyr Thr Tyr Asn Gly Val Val Ala Tyr

Ser

245 250 255

Ile His Ser Gln Glu Pro Lys Asp Pro His Asp Leu Met Phe Thr

260 265 270

His Arg Ser Thr Gly Thr Ile Ser Val Ile Ser Ser Gly Leu Asp

Arg

1040




275 280 285

Glu Lys Val Pro Glu Tyr Thr Leu Thr Ile Gln Ala Thr Asp Met

Asp
290 295 300

Gly Asp Gly Ser Thr Thr Thr Ala Val Ala Val Val Glu Ile Leu

Asp
305 310 315 320

Ala Asn Asp Asn Ala Pro Met Phe Asp Pro Gln Lys Tyr Glu Ala
His

325 330 335

Val Pro Glu Asn Ala Val Gly His Glu Val Gln Arg Leu Thr val

Thr

340 345 350

Asp Leu Asp Ala Pro Asn Ser Pro Ala Trp Arg Ala Thr Tyr Leu

Ile

355 360 365
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Met Gly Gly Asp Asp Gly Asp His Phe Thr Ile Thr Thr His Pro
Glu

370 375 380

Ser Asn Gln Gly Ile Leu Thr Thr Arg Lys Gly Leu Asp Phe Glu
Ala

385 390 395 400

Lys Asn Gln His Thr Leu Tyr Val Glu Val Thr Asn Glu Ala Pro

Phe
405 410 415

Val Leu Lys Leu Pro Thr Ser Thr Ala Thr Ile Val Val His Val

Glu

420 425 430

Asp Val Asn Glu Ala Pro Val Phe Val Pro Pro Ser Lys Val Val

Glu

435 440 445

Val Gln Glu Gly Ile Pro Thr Gly Glu Pro Val Cys Val Tyr Thr
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Ala

450 455 460

Glu Asp Pro Asp Lys Glu Asn Gln Lys Ile Ser Tyr Arg Ile Leu

Arg
465 470 475 480

Asp Pro Ala Gly Trp Leu Ala Met Asp Pro Asp Ser Gly Gln Val

Thr
485 430 495

Ala Val Gly Thr Leu Asp Arg Glu Asp Glu Gln Phe Val Arg Asn

Asn

500 505 | 510

Ile Tyr Glu Val Met Val Leu Ala Met Asp Asn Gly Ser Pro Pro

Thr

515 520 525

Thr Gly Thr Gly Thr Leu Leu Leu Thr Leu Ile Asp Val Asn Asp
His

530 535 540
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Gly Pro Val Pro Glu Pro Arg Gln Ile Thr Ile Cys Asn Gln Ser

Pro

545 550 555 560

Val Arg Gln Val Leu Asn Ile Thr Asp Lys Asp Leu Ser Pro His

Thr

565 570 575

Ser Pro Phe Gln Ala Gln Leu Thr Asp Asp Ser Asp Ile Tyr TrIp

Thx
580 585 590

Ala Glu Val Asn Glu Glu Gly Asp Thr Val Val Leu Ser Leu Lys

Lys
595 600 605

Phe Leu Lys Gln Asp Thr Tyr Asp Val His Leu Ser Leu Ser Asp
His

610 615 620
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Gly Asn Lys Glu Gln Leu Thr Val Ile Axg Ala Thr Val Cys Asp
Cys
625 630 635 640

His Gly His Val Glu Thr Cys Pro Gly Pro Trp Lys Gly Gly Phe

Ile
645 650 655

Leu Pro Val Leu Gly Ala Val Leu Ala Leu Leu Phe Leu Leu Leu

Val
660 665 670

Leu Leu Leu Leu Val Arg Lys Lys Arg Lys Ile Lys Glu Pro Leu

Leu

675 680 685

Leu Pro Glu Asp Asp Thr Arg Asp Asn Val Phe Tyr Tyr Gly Glu

Glu
690 695 700

Gly Gly Gly Glu Glu Asp Gln Asp Tyr Asp Ile Thr Gln Leu His

Arg
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705 710 715 720

Gly Leu Glu Ala Arg Pro Glu Val Val Leu Arg Asn Asp Val Ala

Pro

725 730 735

Thr Ile Ile Pro Thr Pro Met Tyr Arg Pro Arg Pro Ala Asn Pro

Asp

740 745 150

Glu Ile Gly Asn Phe Ile Ile Glu Asn Leu Lys Ala Ala Asn Thr

Asp
755 760 765

Pro Thr Ala Pro Pro Tyr Asp Thr Leu Leu Val Phe Asp Tyr Glu
Gly
770 775 780

Ser Gly Ser Asp Ala Ala Ser Leu Ser Ser Leu Thr Ser Ser Ala

Ser

785 780 795 800
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Asp Gln Asp Gln Asp Tyr Bsp Tyr Leu Asn Glu Trp Gly Ser Arg

Phe

805 810 815

Lys Lys Leu Ala Asp Met Tyr Gly Gly Gly Glu Asp Asp

820 825

<210> 3
<211> 24
<212> DNA

<213> Artificial seguence

<220>

<223> Designed DNA based on CDH3 gene

<400> 3
cgcggtaceca tggggctcce tcgt

24

<210> 4
<211> 28
<212> DNA

<213> Artificial sequence
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<220>

<223>

T <400>

Designed DNA based on CDH3 gene

4

ccgtctagat aacctccett ccagggtec

29

<210>
<211>
<212>

<213>

<220>

<223>

<400>

5
20
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

5

gayatccagc tgactcagcce

20

<210>

<211>

<212>

<213>

6
20
DNA

Artificial sequence
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<220>

<223>

<400>

Designed primer based on anti-CDH3 antibody gene

6

gavattgtte tcewcccagtc

20

<210>
<211>
<212>

<213>

<220>

<223>

<400>

7
20
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

7

gayattgtgm tmactcagtc

20

<210>
<211>
<212>

<213>

<220>

8
20
DNA

Artificial sequence

25/46




<223>

<400>

Designed primer based on anti-CDH3 antibody gene

8

gayattgtgy tracacagtc

20

<210>
<211>

<212>

<220>

<223>

<400>

9
20
DNA

Artificial sequence

Designed primer based on anti~CDH3 antibody gene

9

gayattgtra tgacmcagtc

20

<210>
<211i>
<212>

<213>

<220>

<223>

10
20
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

26/46




<400>

10

gayattmaga tramccagtc

20

<210>
<211>
<212>

<213>

<220>

<223>

<400>

11
20
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

11

gayattcaga tgaydcagtc

20

<210>
<211>
<212>

<213>

<220>

<223>

12
20
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene
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<400> 12
gayatycaga tgacacagac

20

<210> 13
<211> 20
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based cn anti-CDH3 antibody gene

<4Q00> 13
gayattgttc tcawccagtc

20

<210> 14
<211> 20
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDH3 antibody gene

<400> 14
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gayattgwge tsacccaatc

20

<210>

<211>

<212>

<213>

<220>

<223>

<400>

15
20
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

15

gayattstra tgacccartc

20

<210>

<211>

<212>

<213>

<220>

<223>

<400>

16
20
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

16

gayrttktga tgacccarac
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20

<210>
<211>
<212>

<213>

<220>

223>

<400>

17
20
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

17

gayattgiga tgacbcagkc

20

<210>
<211>
<212>

<213>

<220>

<223>

<400>

18
20
DNA

Artificial seguence

Designed primer based on anti-CDH3 antibody gene

18

gayattgtga taacycagga

20
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<210> 1%
<211> 20
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDH3 antibody gene

<400> 19
gavattgtga tgacccagwt

20

<210> 20
<211> 20
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDH3 antibody gene

<400> 20

gayattgtga tgacacaacc

20
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<210>
<211>
<212>

<213>

<220>

<223>

<400>

21
20
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

21

gayattttge tgactcagtc

20

<210>
<211>
<212>

<213>

<220>

<223>

<400>

22
21
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

22

ggsaccaarc tggaaatmaa a

21
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<210> 23
<21i> 21
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDH3 antibody gene

<400> 23
gggaczaagt tggaaataaa a

21

<210> 24
<211> 21
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDH3 antibody gene

<400> 24
gggaccaagc tggagctgaa a

21

<210> 25
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<211>

<212>

<213>

<220>

<223>

<400>

24

DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

25

atgragwcac akwcycaggt cttt

24

<210>
<211>
<212>

<213>

<220>

<223>

<400>

26
25
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

26

atggagacag acacactcct gctat

25

<Z210>

<211i>

27

23
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<212>

<213>

<220>

<223>

<400>

DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

27

atggagwcayg acacactsct gytatgggt

29

<210>
<211>
<212>

<213>

<220>

<223>

<220>
<221>
<222>

<223>

<400>

28
32
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

misc feature
(27)..(27)

i

28

atgaggrccee ctgetecagwt tyttggnwic tt
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32

<210> 29
<211> 31
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDH3 antibody gene

<400> 29
atgggcwtca agatgragic acakwyycwg g

31

<210> 30
<211> 29
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti~CDH3 antibody gene

<400> 30

atgagtgtgc ycactcaggt cctggsgtt

29
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<210>
<211>
<212>

<213>

<220>

<223>

<400>

31
31
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

31

atgtggggay cgktttyamm cttitcaatt g

31

<210>
<211>
<212>

<213>

<220>

<223>

<400>

32
28
DNA

Artificial segquence

Designed primer based on anti-CDH3 antibody gene

32

atggaagcce cagctcaget tctettec

28
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<210> 33
<211> 26
<212> DNA

<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDH3 antibody gene

<220>
<221> misc feature
<222> {6)..(6)

<223> 1

<220>
<221> misc_feature
<222> (12)..(12)

<223> 1

<220>
<221> misc_feature
<222> (18)..{(18)

<223> 1
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<400> 33

atgagnmmkt cnmttcantt cytggg

26

<210>
<211>
<212>

<213>

<220>

<223>

<220>
<221>
<222>

<223>

<220>
<221>
<222>

<223>

<400>

34
26
DNA

Artificial seguence

Designed primer based on anti-CDH3 antibody gene

misc_feature
(12)..(12)

i

misc feature
(24)..(24)

i

34

atgakgthcy cngctcagyt yctnrg
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26

<210>
<211>
<212>

<213>

<220>

<223>

<400>

35
25
DNA

Artificial sequence

Designed primer based on anti-~CDH3 antibody gene

35

atggtrtcew casctcagtt ccttg

25

<210>
<211>
<212>

<213>

<220>

<223>

<400>

36
27
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

36

atgtatatat gtttgttgtc tatttct

27
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<210>
<211>
<212>

<213>

<220>

<223>

<400>

37
29
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

37

atgaagttgc ctgttaggct gttggtgct

29

<210>
<211>
<212>

<213>

<220>

<223>

<400>

38
29
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

38

atggatttwe argitgcagat twtcagcett

29
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<210>
<211>
<212>

<213>

<220>

<223>

<400>

39
27
DNA

Artificial segquence

Designed primer based on anti-CDH3 antibody gene

38

atggtyctya tvtccttgcet gttctgg

27

<210>
<211>
<212>

<213>

<220>

<223>

<400>

40
27
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

40

atggtyctya tvttrctget gctatgg

27
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<210>
<211>
212>

<213>

<220>

<223>

<400>

41
21
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

41

actggatggt gggaagatgg a

21

<210>
<211>
<212>

<213>

<220>

<223>

<400>

42
26
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

42

atggratgsa gctgkgtmat sctett

26

<210>

43
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<21i>
<212>

<213>

<220>

<223>

<400>

26

DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

43

atgracttcg ggytgagcetk ggtttt

26

<210>

<211>

<212>

<213>

<220>

<223>

<400>

DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

44

atggctgtcet tgggactget ctict

25

<210>

<211>

45
18
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<212>

<213>

<220>

<223>

<400>

DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

45

atggrcagrc ttacwtyy

18

<210>
<211>
<212>

<213>

<220>

<223>

<400>

i6
23
DNA

Artificial sequence

Designed primer based on anti-CDH3 antibody gene

46

saggtsmarc tksagsagtc wgg

23

<210>

47

<211> 19

<212> DNA
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<213> Artificial sequence

<220>

<223> Designed primer based on anti-CDH3 antibody gene
<400> 47

casccccate dgtctatce

19
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